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2BJS is .; beam power t.etrode having ~.,n i-ndi-redly heated 

iuii~,otential cai,hod+~. 

2B.33 is used as a driver or a. pu•~-er amplif ier. of a `rans-

mitter up to a frequency of 6U i~tIiz. 

2B33 ce.n also be used with triode c.onnecti-,~n, so that tube 

is suitable for an AF Power Amplifier or a :~fodul,-L tor. 

~{e+ctricai Ll~~ta 

General Data: 

Cathode: Indirectlt--He- ted O.ude Coated L~nipaten*.ial 

Min. Bogie `tat. L`n_i.t 

Heater Voltage   5.7 6.3 :-..9 V 

Heater Current (4i 6.3 ~•+>lt:~l - U.~) - .~ 

Transconduc tance   bUUC1 - }x.75 

(for l;b=.'SUVdr. . ~,~? '' SUVdc 
Ecl=-14Vdc 

D_rect Iaterel.ectro~'_e Ca.pacitan.;,es: 

Grid No. 1 to F; ate (*Jote 1) - - 0:' 

Tnput  - 10 - 

Mechanical Data: 

Dimensions: 

Overall Length  123 128 3 3 

~faximu,~, Diameter  s9 • c 

tiet kei~ht (appro~.) 

Base: 
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BUttC:II+ Part 

Dec. 1971 

60 

.iIS :1+)S 

fir. 

>: 

~: 

7: 

h~ i 

C ! ~~~~ 

.' e- n '. 

i:Cl~ .. 

L 8 t i~:'~U. 

Hcat_. 
_~la't ,t ~: ~.a t _~... 

_ 
r 

TERPJfINAL C:Oty?•.~+:: r IC?Na 

1~rp,~~~tFfQc~,~ic C~tf~~~C~~~r~; ~,~~~~°r~ 



f' 

~ 
Q 

-J~ ~~~~ 

Socket .JIS C 7006 T~-pe 7 

Cap   A9S 

!inur.ting Position   any' 

Cooling-: natural ~onti-ection and Radiation (\ote 2) 

~:ote 1. ''~\o. 31~ }IlE'ld~>d" (seeEIAJET-?1) is used. 

Sote ~. When used in a ~•losed chamber, some means for forced-air :tooling should 

be takes; int ~ account in order to prevent the stem temperature rise. 

A~ Poud~r .Amg.~~i~ier and Moc6~~l~a€:©r~-Cl:;iss AE31 Gate 3j 

(Triode-c~~riiic<~ t i ~~n, grid ~~o. _' i s connected to plate ) 

M mum Ratings 

lt, Plate Voltage 

Max-Signal DC Plate Current (Note 4) 

Max-Signal Plate Input. (\oto •1 

Plate Dissipation (\ote ~)  

Peak Heater to Cathode ~'., l ta,e 

400 Vdc 

125 mAdc 

50 W 

25 W 

+135 V 

Typical Operation: (Values art- for 2 tubes) 

UC Plate Voltage   400 Vdc 

DC Grid \o. 1 Voltage   -45 Vdc 

Peak AF Grid \o. 1 to Grid Sa. 1 Voltage   50 V 

Zero-Signal DC Plate Current,   ... 64 R~~dc 

tax-Signal DC Plate Current   140 n~ldc. 

~ective Load Resistance (Plate to Plate)   3000 

Max-Signal Driving Power (approx.) 0 !~ 

~Iaxi::.i.:- izrid `~>. 1 Cir:,uit R~, i :=i:~n~~e: 

In case of fixed bias   100 k~ 

In case of cathode bi ,i.~ 500 k,~'~ 

~F F'c~wer ~rv~plifiier ~i:d PJ;c>du~~t~aa~-C~~~a ,G81 (\ote 3) 

a`haxirnum Ratings: 3b~olut_ value=: 

DC Plate Vc~ta~e  

DC Grid ~o. _' Voltage  

uax.-Si_::a: 0!' P1:.-~- _ ..--rn^ _t (~:c~te 1) 

600 Vdc 

300 Vde 

120 T a,lc 



Max.—Sign:?1 Plate Input. (\ote 4) 

Max. —Signal Grid \o. ' Input ('tote 4) 

Plate Dissipation (\ote -1) 

Peak Heater to Cathode Voltage  

Typical Operation : (Values are for 2 tubes ) 

DC Plate Voltage 

DC Grid No. ? Voltage (Note 6)  

DC Grid Nu. 1 Volt:t;*e ('tote 7) 

Peal: AI' Ur id No. 1. to Grid Nu. 1 Volt age 

Zero—Signal DC Plate Current  

flax—Signal DC Plate Current  

Zero—Signal DC Gri3 ;~o. 2 Current 

Max—Signal DC Grid No. 2 Current 

Effective Load Resistance (Plate to Plate; 

Max—Signal Driving Power (approx.) 

Max—Signal Plate Power Oui,put (approx.) 

Grid No. 1 Cit•cu~ .. Resistance 

In :;ase of fixed bias  

In case of cathode bins 

4~O 700 

300 300 

-30 —33 

60 64 

50 44 

143 1-11 

1 

16 15 

X800 8200 

0 0 

60::i Vdc 

300 Vdc 

—34 Vdc 

68 V 

3' ~ t71r~4 C 

139 made 

0.6 raad c 

~ -; ;^.Adc 

10000 2 

~ W 

3G 46 5G ~i 

100 k:; 

ltiot recorrur.ended 

QF Ro~rr~r !'~f~~liriPr ~rzti €°~iocfa.~~~~f~;r-,`:ass AB2 (rote 5) 

Maxlm~m Ratings: absolute Values 

IlC Plate Voltage 

DC Grid No. 2 Voltage 

titax—Si~tal DC Plate Current (:V'ote =1) 

~.:z~—~' L: 3. :ate• ,n~ntt ~\~,i~~ i) 

titan-Signal Grid No. 2 Ini-~nt (\ote 4)  

Plate Dissipation (tiute 41  

Peak :'-seater to Cathode Voltage   -  

'1"yCica! Operation: (Values are for ' tubes) 

D(' Plate Voltrt~c   400 

DC Grtd 1.0. 2 Veltagc (?:ntc 6)   3UG 

DC Crr`d No. 1 Voltage (~;ote 7) 

Pear. .aF Grid No. 1 to Grid No. 1 Voltage   80 

Zer~~—:i~,n:~l DC Plate ('urr~~nt 72 

~8 

+135 

600 

300 

12.0 

< r. 

3.5 

2 5 47 

V 

Vdc 

Vd :; 

r,:ad c 
.~ 

500 600 Vdc 

300 300 4'dc 

—30 —3? Vdc 

86 90 V 

(i0 4>r ~~a,. 



2833 
Max-~i~=:-:al DC Plate Curren+.   2~t0 24n X00 -L~dc 

Zero-Signal lk' Grid ':o. 2 Current   2 0.9 0.7 ;;L•idc 

:fax-S.~nal DC Grid `.o. ?'  Current   20 <0 18 r~tdc 

Effecti~- e Load Resi~tanc•e (Plate to Plate)  3700 •~6UU 6yUU 
tax-Sid-nai Dri~- in~ Pn~.er (aphrox.)   0.2 0.2 0.1 W 

tax-Signal Paa-er Output: (npprox,l   jj 7j 80 W 

?laxirlur Grid ~o. 1 Circ•ui t Resi stance: 

In cage of firmed bias   30 k_: 

In case of cathode bias   Not recommended 

'~ot.e 3. a suffix "1" means that grid No. 1 current does not flow even at p..ak 

condition of maxi;num input signal. Ma~cimum input signal roltaga limit 

for the operating class of .ABI will he reached when peak instantaneous 

grid No. 1 voltage becomes zero volts. 

Note •1. Averiged O~'et' aI1V audio-frequency cycle cf si.ne-wave form. 

Note 5. A suffix "~" me;uls that, grid No. I current will flow during some part of 

the input ~ i ;ln;r I cyc 1 e . 

Note G. This voltage should be applied by a i~rivate source or by a volt;:g2 

devider from the plate source. 

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

RF Po~+r~r l~,m~Zi`r~~:f-Class ~ T~~~g~~ony 

(carrier conditions per tube for use with a max. modula;,ion factor cif 1.0} 

h'faximum Ratings: Absolute Va Lues 

DC: Plate Voltage  

"""`:; Grid '~o. _' Voltage  

DC Plate Curreslt 

F _~c; :~ 

Plate DissiFation  

Grid Xo. ' Dissipation  

Peak Heater t.o Cat,h~~r1c• V•~! l:~ge 

Typical Operation 

DC Plate `oltage 

DC Grid \o. = Voltage 

DC Grid ~o. 1 Voltage (dote fil 

Peak RI' Grid ~o. 1 Volta':'  

DC Pla+t ,urrent 

600 Vdc 

300 Vdc 

80 rr~~',dc 

s7. 

~~ W 

~.7 k 

1135 v 

-t00 700 600 Vr_~ 

300 300 300 `dc 

-40 -40 -dG tide 

40 38 36 ~' 



DC :i2'?ii 1n. _ Current  7

DC grid \c. 1 Current (appro~.) 

Dr• :~~it~r~ F~,~er ta}~-11r~;~_. } (:c, r.c• !)) 0.4 

P I -.- - r~,,. ,. 1 ') 

~`;~: i-- ~. . . f:ri-d .. 1 Cir~~tt t }}e~i5tancc~ 

~~:c.te rS. Fitie~t b-i :;= o; ca_p<t.citance by—pai,hed cathcide rE~ :~istancc bias =houl.t: bcr 

usc.,3 , 

\ute cJ. Pe,ih .11'' c~~n~l i t i-un f~~r aa. c~ with ~t mc.;t~ la-tinn ('actor oC 1.!). 

Plate McrJulated F~~ ~©wer Amplifier-Clasp C i eie~,~~e~y 
(('~,rricr c•cnui i-l ion pr~r tut~<:~ for use 4~ i t,h a. r~~~a~, r:otlu}at~ ion fact::r ~~f~ 1 ,~;' 

Maximum f~'atings. :1b~olute ~ralues 

DC i Iute ~'ol.ta~e -1 ~ 5 ti-d c 

DC Grid \o, ? ~'olta~•e   30U ~'1c 

DC Grid \o, 1 ~rolta~*e   — , OG -y,l ,. 

DC Plate Currant   ~~ m,,r,-. 

DC Grid \~~. i Currout ~ ,..:~,:,, 

Pla2c tnpttt -tU 

Plate Dissip~at ion 

Grid ~o, ~' Dissipation 

w 

if,, ~ ri

~' . h~ 

Peak Heater *o Cathode ~'olta~e  

7'ypicae Operation : ; 

Ih^ Plate 4oltaRe  
~. 

DC Grid \o. 2 Voltuhe (tote 10) 

In cx~e of us in~~ se r ie ~ res i.,tance  

325 

250 

12.5 

-100 

250 

25 

~1J: Y 

-175 Vdc 

250 Zc}.c 

'8 li:. 

—7. —;, 

~~ ,} ` 1 csisttaatc 21.1 _l.-1 21, k 

Peak RF Grid \o, 1 Voltate  95 95 108 ►" 
DC Plate Current  8Gi 80 83 .-,~-}:_ 

IX' Gritl ~,~. ~ Current 6 5 $ ms , .~.~: 

D%' Grip} tio. l Currc~ttt (~a(1,,rr;~~ .) 3.5 3.5 •1 ..̂ .~~a~t~ 

Drivin~~ Fowcsa' O.3 O.3 +). , w 

Plata 1'ow-er Output (approx, 1 ~    .. 1i _'~ '.8 k 

~la~i:-tu::: Grid ~;o. 1 (,12'l!l:L 1 Re i sta.nce (-~ot.e 1;)  30 ~: 

';ate 10. This voltage should be applied frog: a private source r..odulate 

si~ul i a~nn,~usl+~ ~.• i t,h pl:at,e vol t.;a~o. or from tite pi;it, , sr, ~;r ,. '~ ~ - 



'2B3~
the ~eriE'~ re:~istance s!1(ih'Il abo~-e. 

\ote 1]. This ~-oit n ~.( , :ghoul(] b(, appl- ier, t>}- tF~c ~*r:ci '~o. 1 resistance .-t.o~~n 

abu~-e. 1>~ ~( combination of the ~~rid \u. 1 resistance ar:d fixed bids 

~~r h~- a rv-..hin<Ltioa of the hrid ':o. 1 resistance and cathode resist— 

once . 

~ot,e 1?. .~?ten •rid ~;~ ~, 1 i~ ~iri~•en r~ositi~e. the t-oial d<. grid ~o. 1 r.ircuit 

re=istance should not exceed 30 {c':. I:f thi ~-alue i_~ iiisuff~~ ie:.t 

to prf,-,_ide :~!e(~uate bi_~s. the additions] required bi.a ~~.u.=; b~ - , r,, —

1,l ied b~- a cathode resistor or fixed _:uppl~- . 

R~ F'owrEr ~.mplifii er -Class C i~el~~~'i•~;~~~y 

~~~ 

R~ Pow+~r ~~n~{~~F~~r-~~~ss C ~E~ ~ 6~~~=-E~E~~~ny 

Fnaximum Ratings : ~h~o l ;~ ~ ~ ~',, l u(~:-

DC Plate ti'olta~re 

DC Grid \u. ~ Vol face 

DC Grid ~o. 1 Voltage 

DC Plate Current, 

DC Grid \o. 1 Current. 

Plate ln~ui t 

Plate Dis~iY~ati ,~n 

Grid \o. ? D1 SS1~1t LOI1 

Peak Heater to Cathode `i"olta~r(• 

Y'ypical Operation _ . 

:, Plate Voltage 

DC Grid \o. ~ Voltage .  

DC Grid Vic. I Vulta~e  

:n case of using c.~Z'Ld 10. 1 resistance  

In ca=e of u~in~ cathode resistance  

Peak RF vrid tio. 1 Voltage  

DC Plate Current 

DC grid ~;~,. ~ Cnrrer.t 

DC Grid `;~,. 1 Current. 

Dr i v i n~ F~,r.~ r• (u ~~E,r~ ~~.. 

b00 ~ d^ 

• 300 Vdr 

—~C}0 Vdc 

100 rn~d c 

~ rrL'1dc 

60 W 

?5 W 

3.5 W 

+13> V 

400 500 

19 31 

--15 —4 5 

400 400 

65 65 

100 100 

bJ~ V,c 

44 k: ; 

--Y 5 Vd c 

400 

65 Vdc 

100 ;,  mac r 

8 8 8 ,.~_1fl f• 

1 1 1 st:L.i,• 

(). 3 0.3 0. 3 W 



2~:~~ 

~l~il.~` POL:('r nUt~llt ~~ii ~j~l'+ ~\. 

Load P~~~~r Oiit,put (u~~},a•~7x, ) 

*laximura Grid ~o. 1 C:irc~uit fiesisi~<Lnc, ~ 

25 ~ 32 4Q W 

't 28 36 Mt 
l 

3~ k~:r 



AVERAErE CH~,RACTERiSTi~~S 

( TRIODE CONNECTION:i ) 

3GG 

2G0 

i0G 2G0 

1-I LAME NT VOLTA&;= l E f) = 6 ~ V 

6-RID N0.2 IS CONNECTED TO PLATE 

4t0 500 

DC ~L ATE VOLTA,Fr~ ( Eb ) VdC 

I 

10^ u 

4 
k 

44 

~cc 

G 

O 
?-



CONSTANT CURk~~JT CHAR;~,~TER(STICS 

Ec2 = 250Vdc Ef = 6.3V 
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NEC MICROWAVE TUBES 

2 K25 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  0.44 Amperes 

MECHANICAL FEATURES 

Resonant Cavity 
Envelope 
Base 

Weight 

Integral part of the tube 
 Metal 
Small wafer, octal, 4 pins 
and coaxial output term-
inal 

MAXIMUM RATINGS 

Resonetor Voltage 
Resonetor Current 
Heater Voltage 
Heater to Cathode Voltage 
Reflector Voltage 

45 g 

330 Volts 
37 Milliamperes 

5.86.8 Volts 
  ±50 Volts 
0 to —400 Volts 

TYPICAL OPERATING DATA 

--~ Frequency 9,370Mc 
300 Volts Resonator Voltage 

Resonator Current 
Reflector Voltage 
Reflector Current 
Electronic Tuning Range 
Power Output  

NOTICE 

  25 Milliamperes 
 —130 to —180 Volts 
Less than 1 Microampere 
 40 Mc 

35 Milliwatts 

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

2. The reflector voltage must always be applied before resonator 

voltage. 
3. The reflector must never become positive with respect to 

the cathode. 

i ~c ca4 w'i~l~ 
x0(.r 

~.~~~om ~~~~,~ 
R 

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

IJU ~ 

ILO ~ 

W.o e.w e: 
F'NCQ1:E\CY—LW

!rsiu 5.w 9,00 

NipponElectric Compartyltd. 



2K26 SHF REFLEX KLYSTRON 

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 
Heater Current 

MECHANICAL FEATURES 

Resonant Cavity 
Envelope 
Base 

Weight 

MAXIMUM RATINGS 

Resonator Voltage 
Resonator Current 
Heater Voltage  

6.3 Volts 
0.44 Amperes 

Integral part of the tube 
 Metal 

Small wafer, octal, 4 pins 
and coaxial output terminal 
 45 g 

Heater to Cathode Voltage 
Reflector Voltage 

TYPICAL OPERATING DATA 

Frequency  
Resonator Voltage 
Resonator Current 
Reflector Voltage 
Reflector Current  

330 Volts 
35 Milliamperes 

5.8 to 6.8 Volt 
  ±50 Volts 
0 to —350 Volts 

Electronic Tuning Range 
Power Output  

6,660 Mc 
300 Volts 

  25 Milliamperes 
—70 to —115 Volts 

Less than 1 Microampere 
 50 Mc 

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. 

izo 

e Loo 

so 
F 

60 

ao 

20 

POl1'ER Ol'TPIT \~J FRE(~l'E\CY 

06 ~. s 

recOce~cv -r:N~ 
t r ~ — 3001'OI.TJ 

zo za 

F
R
E
Q
U
E
N
C
Y
 —
K
M
c
 

Bottom View 

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

7.2 
FREQUENCY VS TUNER 

ROTATION 
7.0 

6.S 

6.6 

6.4 

6.2 

6.00 2 3 4 
TUNER ROTATION —TURN 

6]20 

FREQI'E-<1.:~ '. ~L'TR'T 
FS REiLL~T~~R ~~~LT.tCE 

6'00 

RLF,.ECiOR-t'OLT.aGE—t'OLTS 

E:s=J~O I'OLTS 

Nippon~lectric Companyltd. 
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 



4B38 

AIR COOLED SEAM POWER TUBE 

ELECTRICAL DATA; 

GE'~ERAL DATA; 

Cathode; Indi~-ectl,- tieated Oxide Coated 

Heater 'ioitage  - 

Heater Current ------

Warming up Time  

Ampliicat•ion Factor Grid No.2 

to Grid Ko.l 

Direct Interelectrode Capacitances, 

Grid No.l to Plate 

Input ------- — 

Output 

Heater to Cathode --._.__ .. ---__._-- 

Transcondurtarce  

(for Ib=300m4dc; Eb=500Vdc; Ec2=200Vdc5 

Maximum Frequency for :Maximum Ratings — lOMHz/s 

MECHAtiICAL DATA; 

Base; 

A<1; ; 

Botto~} Part   E32S-2 

Cooling; Natural Conrectior. and Radiation, 

or Forced Air Cooling 

?~faximirm Bulb Teaperature --.-  1?5oC 

*counting Position' ierLical, bottor.~ base do»-n ar up 

Dimen~~ons~ 

6.3 Volts 

. 8 A.~nps 

60 Sec 

6 

1.5 a}:F 

50 µ,.,F 

20 ;r;~F 

25 u>iF,

20 mi'lic;'rius ~? 

.; 

a~ 

a 
~J 

1; heater 

?; ~r.id "1~;.
7

~ 

J; ~" r~ z d ,~M FI r i 

4 ; ur id ti a . 3 a.,.z~? 
Ca?bode 

~; Hea.Le: 

P: plate 

G3 

,~<ppoa tic'~ trig c o.. ! r~ 



th-erall Ler~t 

Maximum Dia:^ete~ 

`:et r:eight  

AF PCiWER A.~iPLIFIER AtiT :~IODiJLATOR--CLA`~ AB1 

~fA.~T~P1t RATI\GS; 

DC Plate Volta - -----------

DC Cirid tio.2 ~-oltage  -- 

:tax. Sig:,al DC Plata Current 
i 

tax. Signal Plate Input ----

Plate Dissipation  

Peak Heater 1:o Ca+.hole Voltage 

175-~~-

93 rm 

370 gr 1~r: 

1250 ̀ 'oats 

400 `.-01 ~i s 

6G0 mA 

4.50 Watts 

150 watts 

1500 Volts 

Note; When fix:~d bias is t,sed, grid \To.l circuit resistance should be 

value of SOi:. or i~ss. 

TYPICAL OPF.RATIO\; (Values are for two tubes) 

DC Plate Voltage  ---..--- r500 1000 ~'o). ~_ _- 

DC Grid \o.~ Voltage ------_- .  -..- --- 3~~ 30J ~'e' ~. 

DC Grid ~o.l Voltage --------  - --•- -50 -5G Vol-_ 

Peak AF Grid \o.l to i~rid ti~.l Voltsige  1~N; 10~~ `Y~„- 

`",ae. signal i~C Il:ate i'urrent  ,- - •- $00 720 ~+, 

Zero-signal DC Platy Current  1G0 80 mA 

~Iax. Signal DC Grid `;0.2 Current 80 ', 0 :n.4 

Effective Load Resistance (Plate to Plate) -------------- 1900 2800 ~:_.mss

Plate Power Output tapprox. 380 45`~ 'K:--_ _ 

CATHODE FOLL~~i~'ER A.t1FLIF'IF.R; (Values are foi two tubes) 

L°°:' Plate ~-o I t a -- -----__ .______ B;~G 100G ge 



DC Grid `x'0.2 Voltage -- •---- -  300 X00 ~ olts 

DC Grid :~o.l Voltage --_- -- ----  --50 -50 ~'ol*s 

Peak AZ' Grid `;o,l to Grid No.l Volc~,ge  -------------- 1200 1500 ~"olts 

~* 
Max. signal DC Plate Current  ----------. _.______.__ ROU 7:'0 m4 

Max. Signal Peak Plate Current --------- - _---  1.3 1.2 Alps 

Zero-Signal DC Plate Current  -• --------- 100 ~g0 r24 

~-~ 
Max. Signal DC G_Rid No.2 Current ~-~___....__.._.____ ___ 80 70 ~ 

Peak AF Cathode to Cathode Voltage 1600 Volts 

Plate Power Output (approx.)  --  3S0 450 Wat+s 

l~Tote; Peak Cathode t,o Grid ~o.l :voltage should revel• Exceed +300 Volts. 

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

~-~ Value of pure :resistance load. 
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Peak e~ - -_—C:,-: ~~_e `,-o:ta~e. 

,. .. .. : r• - ;,~•, t to cathode  

,' i~-~• .. ;!: ,•c~: _,c•ct, to cathode  

Typica~ Operation 

i-

:?~-

DC :Iat~~ l•olta~-~  1000 ].230 1'_ G ~ olt 

U 0 CJ i,s 

DC fri•id `;o. 2 Colta~e  300 300 300 volts 

L:' Gt•i •i `:<,. 1 1-olta~-c (riulc 2) —7~ —6O —(i0 ~ olfs 

P, ak iiF t3rid `.~,. 1 ~•c, lta~;e (note 2'  >j 60 73 ~-c~lt. 

DC Plate Current  140 1-+0 200 ~L~ 

DC Grid \o. ~ Current  10 10 i8 r. ,1 

DC Grid ~o. 1 Current al~prox.  - - I ~:`-'~ 

Driving Power aggro::. - •• 0.1 Batts 

Power Output appro~.  80 110 1~0 .,a7;s 

'tote _'. Cirid \o_ 1 to Catho<lc Beak voltage suould no~ exceed = 30t}V. 

Grid No.3 -Modviated R~ PowiPr I-~r~n plifier-Glass G ?"e~ec~}~r~ ~:;~ 

(Csrric~r cendition~ per t~i't~e fcr ;.ise with a maximcun modulation fa~~tor cf l.c;~ 

Maximum Ratings : :;c,~ olute t al.ues 

DC Pla:e Zrolta;;e 

DC Grid \o. 2 voltage 

DC Grid tio. 1 ~oltaoe 

DC Plate Current  

Ya'. _^.gut 

Plate ~~i.s~ipation 

Fca'c fieat.er—Cathud< <'olta,c: 

H~_at,~r ne~~ati~- t with ~c•~l}c~ct. to r•ai.hode 

heater positi~•e with re=rc~ct to cathode 

Typical Operation 

DC elate ~"olta~e  

DC Gri3 `:o. 3 ~-olt,a?e 

Cri•~ `:.~. 2 BeriF~ ~~, ~i=tor (nc, tP 3) . . .  

~7tlO,G c-olt~ 

40V' `Illy 

—300 v~~lis 

130 .::~~ 

40 .:~' 

i5 1 .:alt 

i`~ •.:atts 

~;lt) . 01 t 

1 50 12~ ~ •.-01 ~5 

—lO0 —100 --olt.= 

4 j 4 . -i '.-~ - • 
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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 
Heater Current 
Focusing Method 
Deflection Method 

Phosphor 
Fluorescence 
Phosphorescence 
Persistence 

6.3 Volts 
0.6±10°o Amperes 
Electrostatic 
Electrostatic 

Green 
Green 
Long 

Direct Interelectrode Capacitances 

Cathode to all other electrodes 
Grid No. 1 to all other electrodes 
X+ to X_ 
Y+ to Y_ 
Post-Accelerator Helix Resistance 

Mechanical Data 

Overall length 
Greatest Diameter of Bulb 
Minimum Useful Screen Diameter 
Bulb Contact (Post Accelerator) 

Recessed Cavity Cap 
Base (Medium Shell Diheptal 

12 pin) 
Y+Y_ trace aligns with Pin No. 1 
Trace Alignment Angle between 

Y+Y_ and X+X_ trace 

4.6pf 
6.4pf 
1.9 pf 
1. 5 pf 
200 to 
1000 megohms 

464±10 mm 
133±3 mm 
100 mm min. 

J1-21 

B12-37 
± 10 Degrees 

90±1 Degrees 

Maximum Ratings-Design Center Values 

Post Accelerator Voltage 12, 000 max. Vdc 
Accelerator Voltage 2, 000 max. Vdc 

5BHP2 

Ratio Post Accelerator Voltage 
to Accelerator Voltage 

Focusing Voltage 
Grid No. 1 Voltage 

Negative Bias Value 
Positive Bias Value 
Isolation Shield Voltage 
Deflection Plate Shield Voltage 

Peak Heater to Cathode Voltage 
Heater Negative with respect 

to Cathode 
Heater Positive with respect 
to Cathode 

Typical Operating Conditions (Note 

Deflection plate Shield Voltage 
(Note 2) 

Post Accelerator Voltage 
Accelerator Voltage 
Isolation Shield Voltage (Note 3) 
Focusing Voltage 
Grid No. 1 Voltage (Note 4) 
Deflection Factors 

X+ and X_ 
Y+ and Y_ 

6 max. 
800 max. Vdc 

200 max. Vdc 
0 max. Vdc 
2, 100 max. Vdc 
2, 100 max. Vdc 

180 max. Vdc 

180 max. Vdc 

1) 

1, 575 to 1, 700 V 
10, 000 V 
1, 670 V 
1, 575 to 1, 700 V 
180 to 590 V 
—50 to —80 V 

27. 6 to 33.5 Vdc/cm 
5. 9 to 7. 2 Vdc/cm 

Deflection Factor Uniformity 2 °° max. 
Spot position (undeflected) within a 10 mm circle 
Useful Scan 

X+X_ 100 mm 
Y+Y_ 40 mm 

Line Width "A" (Note 5) 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 dins of 15µA. 

diva=Ina — Helical resistance current. 

Nippon Edecfric Company ltd. 
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FORCED AIR -COOLED TET80DE 

The 'SEC 5Fo0R is a forced air-cooled tetrode 

designed for use in Dower amplifier, power oscil-

lator and frequency multirlier. Its aazimum 

plate dissipation is 450 ̀~• 

It features small loss, rugged c~rar~ic-

insulated coaxial construction, resulting in small 

h=_g -frequency loss and nigh mutual conractance, 

in addition, it o:,erates eery stably with a 

lame power grin for U??=' band. Its maximum 

input is i0^10 rRi at 500 !~iF's or less, and 750 4' st 

frequencies up to 1215 I':~?z. 

E.L•FCTRICAL DATA 

General Ratings 

Cathode Indirectly-??e3ted Oxide 

Coated L'nipotential 

~: 

T) 

H 

1 

H Heater 
HK Heater Cat'rode 
G1 Grid Pbo . 1 
G2 Grid ;Jo . 2 
P Plate 

TERFdI?+AL CO?12Tr,CTIO:`J 

._; ~. _ 

Min. ~Jom. i~az. 

Heater Voltsge - 5.0 

Heater Current 

(at standard voltage] 

_ 5,~ 
_~:. .. 

~. 

_~~ r_. ;: '- Ji. -.rit~: iJ 

rpril.. 1. 1; j 



5F6GR 2/11 

Min a Nom. Max. 

Min. Pre-F.eating Time 120 - - sec 

Mutual Condactance 21 25 29 mZS 

Grid No.2 Amplification Factor 11 15 19 

Direct Interelectrode Capacitances 

Grid '_do .1 - Ciithode 2I.2 24.7 28.2 pF 

Grid ~lo.l - Grid .^~0.2 34.8 38.9 43.0 pF 

Grid :10.2 - Plate 7.0 8.2 9.4 p" 

Grid No.l - Plate - 0.07 012 pF 

Grid No.2 - Cathode - 0.52 0.9 pr^ 

Plate - Cathode - O.OGB 0.02. pF 

MECFIA'_VICAL DATA 

Dimensions 

riin. Nom. Ma.x. 

Overall Length - - 61 sm 

Ma.x. Diameter - - 60.8 mm 

'~'cight (approx. ) - 250 - K 

Mounting Position 

Cooling 

Radiator : Forced Air-Ccoled 

r1in. Air Flow 

Any 

0.25 m3/rain 

({-t~~~,nf....:., ~~ ,~r, Er ~ hy ~, 
l..7'.c V~ tls Xe •..7 i,it ~.~Ci~~. i.. il~ 
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P',in. Static Presaure 

Terminals Forced Air-Cooled 

Air Flofr (3~prox. ) 

Max. Radiator Temperature 

bSax. Electrode Seal Temperature 

5 mm water 

0.1 m3~min 

250 oC 

250 oC 

RF AMPLIFIER, TV LI:~ic:AR AMPLIFIER - CLASS AB2 

MAXIrIUM RATINGS Frequency, 1215 MHz or less 

Frequency 1215 MHz or less 

DC Plate Voltage 1500 Vdc 

DC :'late Current 500 mAdc 

DC Grid Vo.2 Voltage 600 Ydc 

DC Grid No.1 Voltage -250 Vdc 

DC Crid tio.l Current 100 mAdc 

Plate Input 750 W 

Grid :V'o.2 Input 12 W 

Plate Dissipation 450 n' 

TYHICAL OPERATION (Values at 200 MHz grounded grid circuit with a 6 ~:Hz 

bandwith and the standard cathode voltage per Tube} 

DC Plate Voltage 1300 1400 Vdc 

nC Grid ':'10.2 Voltage 400 400 Vdc 



5F60i 4/ll 

DC Crid tio.l 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 mAdc 

Zero-Signal Current 0 0 mAdc 

DC Grid ?do.l Current (max. signal current) 25 30 ~Adc 

Max. Signal Driving Power (approx.) 15 20 Y 

Max. Signal elate Output (approx.) 120 170 '~' 

RF Pv̂iolr,r A^iPLIFIER AidD OSCILLATOR --

CLASS C TELF,CF.AP:iY :~iv'D F;•i TELEPfi02tY 

A;AXII~iU?~i RATIiuGS: 

Frequency 

DC Plate Voltage 

500 AiHz or less 

2000 

1215 :~i~iz or less 

15'D'J Vdc 

DC Plate Current 500 500 mAdc 

DC Grid ho.2 Voltage 600 b00 Ydc 

DC Grid Aio.l Voltage -250 --250 Ydc 

DC Grid P10 .1 Current 100 ; Cud m~ d c 

Plate Input 1000 750 '~! 

Grid :~o .2 Inuut 12 12 

Plate Di.ssipe.tio.i 450 450 ~ W 

i ~ r 
eii p3~iii ..i:o:.sZT LKs i3ast~s[~.$ j ,e S~ 



5F6UR 5/1.1. 

TYPICAL OPERATION (circuit, grounded cathode) 

Frequency 500 500 500 I~Hz 

DC Plate Voltage 1200 1500 2000 Ydc 

DC Grid t;o.2 Voltage 400. 400 400 Vdc 

DC Grid ~yo.l Voltage -48 -50 -50 Vdc 

DC Plate Current 350 500 500 mAdc 

DC' Grid :~lo .2 Current 0.5 5 4 mAdc 

DC Crid x+o.l Current 35 60 50 mAdc 

Plate Inuut ~~20 750 1000 W 

Driving Power (approa.) 11.5 21 21 '~ 

Effective Output 230 410 550 W 

CF.ARACTERISTIC VALUES FOR EQiJZP'~,E:TT DESIGN 

Characteristics Conditions Allowable Values 

Unit Symbol *for. r`.in. #ax. 

Heater Current 

Grid t~o.l Volta~.e 
(1) 

Grid "io.l Voltage 
(2) 

Grid `to.2 Ampli- 
fication ,actor 

l~:utual 

If: 

Eb=1400Vdc Ib=250uti;d c 1 

Ec2=~~0~',Vdc Ef~oV -'cl• 

Eb-1~!OOVdc Ib-S.::Adc 
Ec2=400Vdc Ef=bV ~cl~ 

Eb-Open Ic2=3C~aAdc 
Ec2=40GVdc eEc2=-3GVdc "'gi~2' 

Eb=1400Vdc r_ c2=400Vdc 

5.5 

-12 

- 

15 

5.0 

-17 

-45 

11 

6.0 

-7 

- 

lg 

A 

Vdc 

Vdc 

Condactance Ib_250mAdc n"cl=-SVdc ~' 
25 21 2y mC~ 

t' P~+ .~, t~ Fy r"r pp 

E~ila fi t. 
~' 

~ C... s 
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Characteristics Conditions Allowable Values 

Syxbol ?.off. i~in. I~ax. Unit 

Peak Emission 

Plate Poxer 
Output 

Ef.6Y 
is=30A 

Eb=2000Vdc Ef=5.5V 
Ec1~Ib-OOOmAdc 

ft480MHz 

Direct Intereiectrode Capacitances 

Grid No.l - Cathode 

Grid No.l - Grid No.2 

Grid No.2 - Plate 

Grid No.l - Piste 

Grid No.2 - Cathode 

Plate - Cathode 

es: 

Po: 

- - 450 Y 

- 480 - W 

Cglk= 24.7 21.2 28.2 pP 

C~lg2: 38.9 34.8 43.0 

C~2p: 

Cglp: 

Cg2k 

C pk 

~~ d 

8.2 7.0 9.4 p~' 

0.07 — 0,12 p~' 

0.52 — 0.9 

O.00x3 - 0. C2 P~ a 
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EQUIPMENT DESIG:1 CO:dSIDERATIO.dS 
1 

1. Maximum Ratings 

The tabulated maximum electrical and mechanical ratings are 

limited values above xhich the performance of the tube may be 

impaired. Be sure not to exceed the given values under continuous 

of transient conditions. Equipment design should limit Joltage 

and environmental variations so that ratings will never be exceeded. 

2. Cooling System 

The relation of the plate dissipation and the plate seal 

temperature rise is shown in Fig. 1 --- cooling air flox given in 

parameters. 

The terminals other than the plate are cooled b~~ the air flox 

in the cavity oscillator at a rate of about minimun 0.1 m3/min. 

As the temperature of the heater terminals is apt to increase, 

they must be cooled by conducting through tY:e terminal contacts in 

addition to the air-cooling system. 

;. Heater Voltage 

As the frequency becomes higher, the temperature of the cathode 

rises because of counter-heat resulting from the interelectrode 

electron transit. In order to '_peep the cathode at the normal 

temperature, the heater voltage must be dropped. 3'he relation of 

tha operational. frequency and the heater voltage is shown i:c Tahle i. 
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Table 1 

(MHz} Heater Voltage (V) Frequency 

400 or less 6.0 — 5.5 

4 00 - 800 5.5 — 5.2 

800 - 12 00 5.2 — 4.9 

4. High Voltage Application and Stop 

then applying a voltage to grid ?~'c.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 ITo.2 voltage 

must be discontinued at a time or grid x;0.2 ~roltago must be 

discontinued at first. 

If the voltage is applied to grid .Io.2 enly, grid i1o.2 input 

will ex:,eed the rated value and the tube will be damaged. 
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APPLICATTON IiISTRUCTI0i;5 

1. Inspection 

As soon as you receive the NEC 5~'60R tube(s), inspect whether 

there is F 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 nivisior., NEC, Kithira 

trio creeks after you received the tube. The eerial number of the 

tube in question must be also stated. 

2. Operation 

Mount the tube in the socket after making sure that the c0olirg 

air is being supplied as prescribed and pre--boat it. 

The normal pre-heating ti~:a i9 two minutes but for the first 

operation it ~:ust be pre-heated for about 5 minutes. Aft;er pre-

heating the tuba, apply the voltage to the electrodes and adjust the 

circuit. As grid ?70.2 current is very sensitive against the a~~ode 

circuit load, the non-loaded or lightly-lesded circuit must be 

carefully adjusted. 

If grid tte.2 current is excessive, tr.L tube :ill be damaged. 

rr n ~; . 
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OUTLINE DRAWING 
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FORCED-AIR-COOJ~ED TFTR~DE 

The PJF,C 7F64R is a forced-air cooled tetrode 

designed for use as an amlifier in VFJF, r:~S and TV 

equipments. It features rugged coaxial ceram.ic- 

to-metal seal construction suita'~le for cavity 

operation. The ancde can dissipate 4IC~~f with a 

moderate rate of air flow through the integral 

high efficiency radiator brazed directly to the 

anode. The cathode is s mash type. filament which 

provides a high t:~ansconductance and trouble-free 

operation. The mesh type grids are fabricated by 

a novel technique-galled photoetching process and 

assure very reliable performance. 

riazimum ratings apply at frequencies up to 

250 M~Jz. 

ELECTRICAL DATA: 

GF..~i~':?AL DATA: 

Filament: Thoriated Tungsten 

Voltage   6 volts 

Current   68 afi ps 

Maximum Starting Curx•ent   140 ac~ps 

Trai:scondvctance (Ib=1 amp)   36 millmho4 

Am-~~lificatior;vr~ctor, Crid h'r,.2 to Grid :Io.l   7.5 

P Plate (Dater 
Radiator} 

G2 Grid Yc.2 

Gl Grid No.l 

F Filament 

TE4:INA?, Cc~~~ry~Tzo~rs 

I <t,• 

t t• 
:: rtey`, .̀ a t 
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..^!:. tyE. G d L1~io'~ 
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Interelectrode Capacitances: 

Grid ;do.l to Plate  0.57 

Filament to Plate  0.08 

Grid ATo.2 to Plate  17 

Grid idol tc Filament  48 

µµF 

µµF 

µµF 

µµF 

Gr_d No.1 to Grid No.2   70 µµF 

Frequency for Maximum Ratings   250 MHz 

MHCHAPJICAL DATA: 

Dimensions: 

Maximum Diameter  

Maximum Overall Length  

Net Weight (approx.)  

I~:ounting Fosition: Vertical, anode up or down 

124.5 mm 

17~ mm 

2.4 kg 

Cooling: 

To plate: Forced-air cooling required 

Minimum air flow  

Minimum static pressure (across radiator) 

5 

40 

m3/min 

mm of water 

To filament and grid seals: 

Adequate forced-air flow should be 
unifo~~mly around the circumference 
seal to limit the temperature below 
maximum ratings. 

delivered 
of each 
their 

z 
Minimum air flow  0.3 m'/min 

Maximum incoming air temperature.  40 oC 

Maximum radiator temperature  250 oC 
(Measured at the upper end of core) 

Maximum seal temperature  2~0 oC 
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RE LISF.AR PO4tER AMPLIFIER - CLASS AB1

(S5B Suppressed-carrier operation 
Single-tone modulation conditions per tube) 

u.AXIM'UI~ RATINGS: Absolute Values 

DC Plate Voltage   7000 volts 

DC Grid ti~.2 Voltage   1200 volts 

Max. Signal DC Plate Current   2.8 amps 

Plate Dissipation   4 kw 

Grid No.2 Dissipstion   i50 watts 

TYPICAL OPF.RA?'ICti: ~in grid drive circuit} 

DC Plate Voltage   5000 volts 

DC Grid "10.2 Voltage   900 volts 

DC Grid No.l Voltage   -125 volts 

Peak RF Grid ?10.1 Voltage   125 volts 

Max. Signal DC Plate Current  .. 1.58 amps 

Zero-Signal DC Plate Curre^.t   200 mA 

Max. Signal DC Grid ?Io.2 Current   35 ~ 

Max. Signal Drizring Power (approx.)   0 watts 

Max. Signal ?late Po•~rer Output (approx. }   5.1 kkJ 

RF PG`rIER AMPLIFIER -CLASS B TELEVISION 

(Synchronizing-peak level conditions per tube) 

M.4YIt•ILTM RATI?JGS: Absolute Values 

DC Plate Voltage  

DC Grid No.2 Voltage  

7000 volts 

1200 volts 

E f:. 
t ° 4 ~ ~ro ~ 

~ A

a' 
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DC Plate Current   2.8 steps 

Plate Dissipation   4 k~r7 

Grid No.~ Dissipation   150 r;atts 

Grid No.l Dissipation   50 xatts 

~'YPICAL OPERATI0:1: (in cathode drive circuit) 

DC Plate Voltage   45'~ volts 

DC Grid No.2 Voltage   500 volts 

DC Grid No.l Voltage   -•70 vclis 

DC Plate Current: 

Synchronizing-peak level   1.7 a.Y 

Pedestal-level   1.2 _~~-•s 

DC !.rid 'lo .2 Current 

Synchronizing-peak level   17 ~~A 

Pedestal-level   8 ::.n 

DC Grid t~o.l Current: 

Synchronizing-peak level   84 r~' 

Dedestal-level   28 mA 

Driving Power: 

Synchronizi:~g-peak level (approx.~   172 k~atts 

Pedestal-level (approx.)   1?_3 watts 

Plate Power Output 

Synchronizing-peak level {approx.)   4 kW 

Pedestal-level (approx.)   2.25 k'rl 
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RF POWER A1~!?LIFI~;R A?~TD OSCILLATOR -CLASS C TELEGRAPHY AIv'D FM TELE?HONY 

(Key down conditions per tube without modulation) 

M~Y,IMUM RATINGS: Absolute Values 

DC Plate Voltage   7000 volts 

DC Grid `?0.2 Voltage   1200 volts 

DC srid 'Jo.l Voltage   -500 volts 

DC Plate Current   2.2 amps 

?late Dissipation   4 kid 

Grid 'io.2 Dissipation   150 watts 

Grid ?do .1 Dissipation   50 watts 

TYPICAL ^PERATICN: (in grid drive circuit) 

DC Plate Voltage   5000 6000 volts 

DC Grid tio.2 Voltage   500 500 volts 

DC Grid Pdo.1 Voltage   -170 -185 volts 

Peak RF Grid ~to.l Voltage   240 275 vol~s 

DC Plate Current   1.39 1.71 amps 

DC Grid `10.2 Currer_t   60 78 mA 

?~~ Grid *io .1 Current   100 :.~ 0 ~A 

Driving Power (arFrox. ) (?dote 1)   ?_2.~? 36.3 'n'~t`.s 

T.'late ''ower Output (approx. )   5.56 8.2 Tc'~ 

'tote l) Circuit loss is not included. 

,. .~, 
u~as~ua ~A[ 
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APPLICATION I?VSTRLTCTIONS 

1. INITIAL INSPF,CTION 

When NE'C 7F64R is received, it should be unpacked and inspected as 

soon as possible. In handling the 7F64R, extreme care should be taken 

to protect the tube from undue shock and vibration, since the thoriated-

tungsten filaments, the metal-to-ceramic sealG or other intricate tube 

parts may easily become damaged. 

A careful inspection should be made for an;l visible damage, such as 

cracked ceramic or deformed metal parts, which may have occured in transi~. 

The tube should then be checked with an ohmmeter to determine if a intei•-

electrode short-circuit or open-filament has occured. If no failure is 

assured by the abovementioned inspection, the tube should be installed in 

the socket and all electrical connections made. 

Rated filament voltage should be applied and the filament current 

checked to see if it agree with the value indicated on the data sheet 

attached to the tube. 

When the filament voltage and current measu-•ement is being performed, 

care should be taken to calibrate the voltmeter and ammeter accurately and 

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

a heavy currer_t . 

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

prepared and mailed to the Sales Department, ^.,lectron Device Division of 

NEC, within fifteen-days. The serial number ide.^.tifyin; each individual 

tube appears on the bottom surface of the anode. 

2. OPFRAT.ION 

Before mounting in the so c'.{et, following precautions should be 

observed. 

`!'he ceramic envelove and other external parts of the ?Fo4R should be 

kept free from accumulated dust to minimize surface leakage and the 

.~ ti,a fi.. ~r.a9fF;;~:::JEt,~. Cr 
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possibility of arc-over. It is recommended that dust be wiped from the 

ceramic envelope and from other external parts of the tube. This should 

be done wren the tube is cold, using a clean soft lint-free cloth (if 

available, moistened with alcohol). If dust are adhered to the cavity or 

socket, it should be cleaned and check should be made whether a deformed 

or damaged contact fingers exists in order to assure good electrical 

contacts to the tube terminals. 'r~'hen the tube is pushed into the socket, 

it should be done carefully keeping tube axis right on the axis of the 

socket. If it is felt excessively tinht in inserting the tube never 

force it down. Check the alignment o:' the contact fingers of the socket. 

After filar~ent and grid No.l low voltage supplies have been on for 10 

minutes, apply plate and grid ';0.2 voltages and operate the tube with 

reduced driving power for an additional 30 minutes. All tuning ad,?ust-

ments should be made during this period. '.dor.~~al driving power may then 

be applied and final tune-up performed. 

3. TUBE PROTECTI0~1 

All protective circuits and interlocks such as over-current relays, 

air interlocks etc. to remove mower under fault conditions should be 

checked regularly in order to assure their -groper functioning. 

If adequate protection is not provided, fault over loads may result in `^e 

following conditions. 

(a) Liberation of was in the tube 

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

wires etc. 

(c) External arcing-over between electrode terminals, with da.~sges 

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. 

4. TUBE CAF.S 

':'he ceramic envelope and other external parts of the 7F64R should be 

kept free from accumulated dust to minimize surface leakage and the 

t~t~~ f.•rpr 9y f r.•~.r.'q ~q l ~~~'PV'rn~+ "q -YO~ ~ 
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possibility of arc-over. The ceramic surface should never cone in contrLc'~ 

.with metallic pieces such as tools, because the contact will leave some 

traces on the surface which may impair the insulation. On the same 

reason, writing on the ceramic surface with lead pencil etc. is prohibited. 

All tube terminals must be kept bright and clean to provide good electrical 

contacts. 

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

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

It should be stored in its shipping container with the filament end up and 

should be protected from moisture, extreme temperature variations a:.d 

undue shock and vibration. When packing the tube for reshipment, it 

should be packed in its own shiuping container as in the initial shirme^t. 

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 factor~r. 

EQUIPME;~T DESIG:d CONSIDERATION 

MAXIMUri R4TINGS AND TYPICAL 0^Er.AI`I."tG CO?dDITIO?dS 

Maximum values given either for electrical or 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 satisfact;;ry 

operating conditions. .then designing circuit, therefore, it is necessary 

to insure that the maximum ratings will never be exceeded under any 

conditions, even momentarily. ^_'he equipment designer must make allowances 

for any unusual conditions of supply-voltage fluctuation or load variat~.en 

and for manufacturing tolerances in the equipment itself anu 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 be 

less than that indicated, depending upon the frequenc~r of operation and 

the circuit efficiency. 
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2. ELECTRICAL COT~DITIOtdS 

ILAr'E1lT VOLTAGE 

The cathode of the I~'EC 7r64R 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 nominal voltage. 

NCrlITCRI"+G Or OPEF.ATI0~1 

Suitable meters should be provided for monitoring filament 

voltage, do plate voltage, plate current, do grid_v`o.2 voltage, grid 

'10.2 current, do grid '~o.l voltage and grid ivo.l current. 

Elapsed-time meter should be installed to read total hours o filament 

operatics. The evaporation of active materials from the filament 

starts to take place even wren the filament voltage alone is applied. 

Therefore, the tube life should be counted by total hours of filament 

operation. 

,SID ~1C.1 BIAS 

In class-AB or class-B RE linear• power amplifier service, the 

7F64R should be operated with grid bias obtained fora a fixed do 

source of good voltage reE;ulation. If tubes are used in parallel or 

in uush-pull, the grid circuit of each tube should be orovided with a 

separate bias adjustment to balance the grids and plate currents. 

The zero signal do plate current has a critical influence on the 

linearity. Therefore, grid No.l bias voltage should be chooser for 

the best compromise between zero-signal plate dissipation and 

distortion. 

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

phony , the tube should be supplied with bias from a. grid res9_stor, 

~.~..~.,e.~... 

~~ai`~.i ~a`aa ~,'~iw~~C RL~ ~1~'.'3C~,~~~i`~5,.~~~. 
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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 

method 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. 

Tn class-C Rr telegraphy service, it is similar to plate-modu-

lated class-C ;F power amplifier service (telephony). 

CRID id0.2 VOLT~G 

Protection against the over loading of grid :10.2 should be 

provided by an over current relay and by interlocking the f;rid No.2 

supply so thatrlate voltage must be applied before grid No.2 voltage 

is applied. Variation of load imedance causes variations of plate 

and grid "To .2 currents. bight load increases grid Vc.2 current 

while decreasing plate current and results in excessive grid :do .2 

dissipaticn. Heavy load tends to increase plate current and 

decrease g^id ~do.2 current which results in lower efficiency and 

excessive plate dissipaticn. 

The grid "To .2 current may reverse under certain conditions and 

produce negative current indications on the grid ?Jo .2 ammeter. 

This is a normal characteristic of most tetrodes. Therefore, a 

current aath from grid ido.2 to cathode must be provided by a bleeder 

resistor, and is arranged to pass an adequate bleeder current per 

connected grid 'v'0.2. 

In. the usual tetrcde amplifier, where no signal voltage aApears. 

between cathode and grid '~To.2, grid \To .2 dissipation is equal to the 

product of the do grid *'0.2 voltage and the do grid No.2 current. 

When signal voltage appears between cathode and grid No.2, as in the 

case of cat:zode driven amplifier, grid 'J0.2 dissipation Way became 

much more than the value obtained in the aforementioned case. 
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In the case of class-A$ or class-B RF linear power amplifier, 

care should be taken to prevent the increase of distort-ion caused 

by variation of grid No.2 voltage. 

3. CCOLI~TG SYSTEM 

Sufficient forced-air cooling of 7F6¢R 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 Gaoled by air-f log° 

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 th-•ough the grid No.l and No.2 

contacts. 

A suitable air filter is required in tl~e air supply system. Care 

should be given to clean or replace the filter at intervals in order that 

accumulated dust will not otatruct the flow of air. The required static 

pressure versus air-flow characteristic of radiator of the NEC 7Fb4R is 

s:iown in Fig. 1. .allowances for pressure drops in an air filter, ducts 

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

Since the co~:ier operation of the tube prolongs tube life markedly, 

adequate margin in air flow should be provided. The cooling system should 

be ~roreriv installed to insure safe o-~eration of t're tube under all 

cor.~iitio:,s and, for this reason, shoul~? be electrically interlocked with. 

the filament, plate and grid _fo.2 Dower supplies. 

This arrangement is necessary to ~:ake sure -that the tube is supplied 

witYi air before any voltage is applied. Air flow or pressure interlocks 

which open the filament and elate power transformer primaries is necessary 

for protecting the tube when the air flow is insufficient or ceases. 
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4. FAULT PROTECTIO:d 

The handling of high power requires particular attention to the 

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

involved can. seriously -damage the tube or the equipment if not properly 

controlled. 

The 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 transfor©er at slightly 

higher than normal operating plate current. The total response tiQe 

required for the operatior. of relay and circuit breakers should be 1/lC 

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 necessary to 

obtain satisfactory and economical performance of the YEC 7Fo4R under 

normal operating conditions. For information concerning specific tube 

problem or applications not covered here, consult the Engines^ing 

Department, Electron Device Division, Nippon Electric Company Ltd., i~=° 

Shimo-nunabe, 'Takai~ara-emu `r:awasaki City, Japan. 
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Fig 1 AIR FLOW' YS PRESSURE DROP CHARACTERISTIC OF RADIATOR 
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Fig 2 CONSTA'r'T Ct~RRE.~T CI?ARACTEBISTICS 
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Fig 3 CCNSTAtJT CURR~~,T C:iA3ACTERISmICS 
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Fig 4 CONSTA'dT CURRENT CHARACTERISTICS 
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(Unit in mm) 
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7F'r ) RA 

FOttCED-AIR COOLED T~iRODr: 

i / _, 

• -3 
r~' :~ii 'iA ì 1. Y:~ 

The A'B'C 7?'71RA is a forced-air cooled 

tetrode designed for use as ~n amnlifiez• in 

UHF--T'l and F"~ transmitters. It features ' 

ruaR,ed coaxial cera.:,ic-to-metal sealed con- , - . 

struction suitable fcr cavity oneratior. at - 

hi~-h frequencies. "he cathode consists 

of a mesh tvoe thori.ated tunresten filament. 

Ttie novel techninue, including photoetchinF~ 

rrocess, are used tiirou~hout the fabrication 

of the nesh tyre Prids. - ---

+With these modern const:uction3 Rnd new 

Lechnioues being emolo;fed, the fi f.0 7r71P.A has high transcorducta^ce essential 

for high gain and high efficient o;,eratior. and assures long life andni5hly 

reliable operation. 'Phe anode, with the inte~-ral rsdiator, is ca^able o_` 

dissiLatina- ~.5 =:i]ewattn of Lower Frith mode^ate rate of air '.'low. 

A`a_ximu.0 ratings a~nly at frequencies uL to 2~~C :•::1z. 

C':ti~::t;L ~:~;'?.: 

F11&^ent: 'r'norlataa ~'un~;sten 

a 
Yolts~ e   4 Volts -- 

Curre:~t   78 arses. 

~;sxic~u:~ ~t.grtina Current  ~ 160 aro^.s. 

t:ini~~,~im ?i .~tir:~ Time  ._ ... 5 Gec. 

r 

!.'j  _ {y ` R 
"~ '~f 

jt [ii - ' 1 i , 1 C~'~'r 



Transc~nductance (Ib=1.6 amass.) 

AmLli rication Factor, Grid !3a.2 

I"3TE'RELECTRGDE Ca:'.1CITA~~CES: 

Grid *~'o . I to ?'late  

bilament to °late  

• Grid 'Io.l to Filament 

';2 

to Grid '30.1   10.5 

7.71 ha ? i'? 

~:illimohs 

~` 
I
f
i 

0.3 uuF 

0.04 u~' 

54 u~:F 

Crid "30.1 to Grid X30.2   100 µu:~' 

Grid ?Yo.2 to Plate   14 i~b1F 

Freauencv fer 1`'.aximur~ Ratings   2S0 D:Nz 

t:ECHA'3ICAI, DAT9 

~Jimensions: 

N:aaimum Cvera? 1 i.en~th   I65 a+m 

Maximum Diameter   130 ~r 

~Tet weirrt (ap.~rox. ~   2 . 7 ~~ 

Terminal Connections: 

P Plate 

G2 Grid `30.2 

G1 Grid '~o.l 

F : Filament 

r" 

~3nL;iTItiC "C'SITIC:3: Vertical. anode u:~ or down 

Cooling : 

To Flate: Forced air cooiin~ rewired 

ti;inimur~ air flow  

l't1 nl~~urA StSt]C T?reSyllre 

4.5 m~;~r~ i n . 

Lj~j mm Of k?.tP_I' 



<, "7A71~:P: '~;~~ 

To filarceat anc3 grid seals: 

hde~uate forced-air flow should be dAlivered uniformly 
around the circumfere:~ce of each seal to limit the 
tas~oerature below the maxirium rating. 

1•~inimum $ir flow   0.5 m3/min. 

rlaxirnum incoming air temperatura   45 oC 

hlaximura radiatortemrerature   250 oC 

r'aximum seal. temperature   250 oC 

RF PO4i ~:3 n~:rLI;' I e,R-CLASS 13 TuI,EVI5I4Y 

(Synchronizing; peak level conditions aer tube.} 

hIAXII•;L;I~S RA'"I'dGS: Absolute Velues 

DC Plate Voltage   5,000 volts 

DC Grid `.0.2 Voltage   1,OJ0 volts 

DC Grid. '1o.1 Voltage   —500 volts 

DC Pate Current   2.4 am la. 

Plate Di ssination   '3.5 k`+,' 

Crid ;0.2 ~issi-ration   50 watts 

Grid `:n.l DiGainat;on   20 watts 

TYPICAL Orr.~;ATtc^` : (in cathode drive circuit 

DC Plate Voltage  2,5^0 3,000 volts 

PC Grid 'Io.2. Vol take  500 500 volts 

DC Crid ':o.l Volta=~.e  -d0 -40 volts 

7.er~~ Si~*nal CC i'late Current  0.5 0.5 ,a-^-;s. 

Peak F!F %rid ";o.l to Cathode Voltage: 

S~~nchronizine; weak level  44 60 vclts 

......~_-..r ...m.. ~...._....~._.....-....,,...,.-..~...w._..w,.-.-,._.-...~.~........,,~.~.a~~ 
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~i~~tx =~l~ ~~4.~is la t~̀a`1~~.I .t:dy~b-l.~ 
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c '~'r"lIRA 4 

Pedestal level  

DC Flat:e Current: 

-. S,ynchronizin~ peak level  

Pedestal level  

34 

1.12 

0.£i~3 

47 

l.b 

1,22 

~cl t 

amps. 

amps. 

DC Crid 'Jo.2 Current: 

~vnchronizing veak level  50 70 mA 

Pedestal levul  ~ 25 35 m.4 

DC grid :Jo.l Current: 

S~nchrenizin~ oeak level  10_ 70 mA 

Pedestal level  0 17 mA 

~Jrivin~~ Dower (a^orox.~: 

S,ynchr~rizinp peck level  39 78 .:acts 

Pedestal level  23 d5 «°atts 

Pl;te tiower Output (aporox.): 

Synctirnni2inQ tea's Ievel  1.30 2.72 k`+J 

Pedestal level  0.8 1.5 k+~F 

Frequency  220 220 NHz 

Br~ndA~idth ~-1 dB)  7 7 A.?Iz 

Rr^ PO~tER A;PLIFI?R A~iD OOCILI ATOR-C%A~S C 

T'r:LFGc`~A~HY hi+~r'If T~:."r:P~0:3LY 

(Key-•down ronditior. ee,• tube wit'rout Wodulation) 

I~HXI'.~"'~ R~tiI'IC~: (?bsnlute Value 

DC Plate Voltage   5,6C0 vol;,s 

L'C Grid 'io.2 Volta=.e   1,000 volts 

:%C Grid ."io.l Voltat-e   -500 volts 

s- r~ 
~4~ ; n~~ a-srs~r~~ I ~~~ ~:

!€~E.zu. ~, gat,, t ta.. .i.?c A;E
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7r 11~~ ~'. ~/i / ~ 
...'e~.r ds.r<: e~.s.+-st.:romvsa._~w.~r+~.c 

DC Plf~te Current   1.E~ P:~,oG. 

Plate Dissi cation   . . . 3.5 k'~^~ 

Crid `10.2 Dissi nation   50_ watts 

Grid :+o.l Dissipation   20 watts 

T'✓P1Ct~i~ 4PF~:R~`CICt7: (in grid drive circuit 

DC Plate Voltage  3,500 

DC Grid ;io.2 `Jolta~;e  ~ 500 

DC ;rid +o.l Voltage  -150 

Peak HF Crid '.o.l. Volta Fze  1~?5 

DC Dlate Current'  1.3 

DC Crid ':o .2 Curre^ t  70 

DC Grid 'Io.l Current  ~5 

Driving Power (a~prox.)  ?5 

Plate Poker Outout (a~~rox )  3.1 

volts 

volts 

volts 

volts 

am:tis. 

~~, 

a:A 

watts 

x'~~ 

...:.r..~.ti.~.,~.a~.,.,...~....~...,.~.,»~..,~.~. 

li~,.~.'t~`,E E.~6 
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PLAT r; DISSI_'ATIC'+ VS HEAT S:.AL A'.~P ?'1.AT::~CO:Nc; TF„'dF~RATURS CEi.'~RAC'PF:RISTICS 
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COI;STaP1T C~RRi?SiT CIL~~i:AC'"EtISTICS 
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Messrs. 
English Electric valve G"o. Ltd., 
Chelmsford j 
Essex 
England. 

~~ ._ . 

r~ ,,,._ 

r 
i 

,:~ i t"~~~1 ,~ ~ ~ ~ ~ ~, s~75 

Yovz Ref. Your Letter dated 

Dear Sirs, 

Zr.. 

~F( ~F?s'' ,' :t:'! 

our ReI. 4283/120

DAMASCUS - SYfdlA 

P.O. BOX NO. 2y7t 

T[LEPHONES: 

11 85 55-11 85 00 

,.~,,,,-,,,...._. -~ CABLES 
TTARCO DAMASCUS 

~~ 
~.. ~ ~ Si d',

' TEt_~X 20023 
ANSWER BACK :ATTARS 

6th duly 7975 

We have the pleas~re to enclose herewith a photocopy of the tech-
nieaZ information for "?F71RA "which is used for the Microwave 
Link pro~eet submitted by Messrs. Nippon Electric G`ompany Ltd. 

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

Thanking~au~in advance for your good collaboration, and hoping 
to h. you soon. . 

~~OurS Si~~ 

r /., i 

y ~ (, 
n ~i i 11'i k~ b. 

~r~oieer;r."..n r ~, 

Abc Z Rahrnan AZ-Attar 

Enc Z 
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< < 1.~~.~ ~ ~`l 
7r~zRA 

7F7.~f~~ 
• 

F~rCFD-Ea I R COOLED TFTRQDE 

The NF'.0 7F71.i'.A is a forced-air cooled 
te'~rode designed for use as an amplifier in 
L~~1F-TV and Fii transmitters. Zt features 
rugged coaxial ceramic-to-metal sealed con-
struction suitable for cat*:tv operation at 
t~ibn frequencies. Ttie cathode consists of 

*^ash type thoriated tungsten filament. 
-novel technique, including fshotoete',iing 

pr~xoss, Ore use3 throughout the fabrication 
o~ the mesh type grids. 

i•ith these modern construct~ic~ns and 
ne.. techni ;~.ies being erapl.oyed, the PJEC 7F71RA 
ha high transconduetance essential" for high 
;fain aid hich efficient operation and 
assures long life and highly reli~bi~ onera-
*ion. The ~annde, faith the integr~~l radiator, 
i s canabla of di ssipat.in~; 3.:, Icilos~atts of 
;'otaer caith moderate rate of air flow. . 

I~iaximum ratings apply at frequencies 
uas to 250 riiz. 

~:~_~CTf;IC,~L DATA:_ 

E`"~IERAL I',ATA 
Filament: Thoriated Tungsten_. 

Voltage". 

C~irrent, >. 

I•faximuin":Starting- 'Current 

t~finimuai heating Time ,-~ 

~X~T13CdndUCtanCe (Ib=X1.,(7" <^.miJS.~ 

TF: t~ITAT T VE 

4 'veil is +5% 

7 s arlp ~-~. 

160 amps. 

5 sec. 

7t) ~millimohs~-

.?lific<~tiozi ractcir, Gz_id iJa.2 to Grid T~o.l. 11 

< < :, f.-h *~ 

4~ i 

1 
r 

t

f
t 



_ 7F71r.A. 

IiaTERELECTPODE CAPACIT~;dCES; 

Grid X0.7. to Plate 

Filamznt to Plate 

Grid No.l to Filament 

Grid tio. l to Grid ~ P:o . 2 

Grid No.2 to Plate  

~equency for Piaximum Ratugs 

~~" C~ ~A''~ I CI~L DATA 

Ditrensions 

Maximum Overall Length 

2~iaxi.ruum Diameter 

f3et caeight (approx.) 

Terminal Connections: 

n 

Gz 
cl

0. 3 F ~1' 

0.04 µµF 

5'~ ~<<~F 

95 ,~i1F 

7.3.5 µEiF 

250 PIIiz 

165 mm 

130 mm 

2.7 leg 
~. 

P Plate 

G2 Grid No.2 

Grid No . l 

FilamenC 

i'iV~i'~TIi~G .POSITIOra; "Vertical, anode up or c~oc~ni 

Cooling: _ •. .. 

" To Plate: Forced air. cooling, required 

Minimum air flog'°   4.5 m3/min. 

Mini~r~um static pressure '   4S mm of caater 
r 

Dec. 1912 
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£i~'76R 1 ~18 
F" , 

8~`76R 

FORCED--AIR-COOLr,D TLTRCllE 

The IdEC 8F76R is a forced-air cooled tetrode 

designed specifically for use as an amplifier in 

VHF TV and Fri equipment. The tub© is also 

suitable in SSB linear amplifier application. 

It features rugged coaxial ceramic-to-metal 

sealed construction suitable for cavity operation. 

Th© cathode consists of a mesh type thoriated 

tungsten filament. The novel techniques, 

including electro-spark machining processes, are 

used throughout the i'abrication of grid. 

'~tith These modern construction and Harr 

techniques being employed, the tube has high 

transconductance essential for high gain and high 

efficient operation and assures long life and 

highly reliable operation. The anode Frith its 

integral radiator can dissipate 15 kilor:atts with 

moderate rate of air flow. 

Maximum ratings apply at frequency up to 25C 

VHz. 

ELECTRICP_L DATA 

Gi'':E?~AL DATA 

Filauent: Thoriated Tungsten 

`~'~''" f_ti,. 
y;,e~ 

F 

P Plc to 

G~ Grid '.io .2 

Gi Grid ~Io . l 

F Filaxeut 

R'ERMlWAL CONtiECTTO*t3 

f 

~~~ ~; ~t t 
~I~a, ~s i, 4 k~~ ~ 4'a,i+i~j~.i-w~~~~~G~~. 
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8~'76R 2/1L~ 

VoltA~e   7.5 volts 

Current   120 amps 

tdazimum Starting Current   30U amps 

I~iinimum Heating Time   1G sec. 

Tra:~sconductance (Ib=2.5 amps)   5U r:illi;riho 

Anolification Factor, Grid ?Io.2 to Grid No.l ... 8.75 

Interelectrode Capacitances: 

Grid 10.1 to F~ lament   56 ;d~,iF 

Grid *Io.l to Grid No.2   91 uµ1< 

Grid '.o.?_ to Plate   20 ;:~`' 

Grid Np. 1 to Plate ('3ote 1)   0.5 µ~F' 

Plate to r^ilameZt (*7ote 1)   U.U75 ;suF 

'Tote 1. Values measured xith ~+etal shield, 3U5 min diameter 
having a central hale of 106 mm din^.Teter, placed 
on the grid No .2 terminal plain, and connected to it, 

MECHANICAL DATA: 

Dimensions: 

Maximum Diameter  

Maximum Ove.ral'_ Length  

 188.6 

257 

mra 

s~ 

Net Weight (appro~.)  

i-,cunting Positic.~: 7erticsl, anode up or doK:n 

9.4 ~, 

Conlin,?: 

To plate: rorced air cooling re;,uired (Iot 2) 

Plate dissipation  lU 12 15 kW 

Minimum air fl ou  lf3 20 23 mS~min 

Minirauca static aressure  
' 

110 140 180 nm of 
xatsi 

To filament and grid seals: 

Ici~.J~s~'e.6ii e..a:,sLa~~bV ~6`l:.i~:ss 



~~r. 

Adequate forced-air flog should be delivered uniformly around 
the circuiaference of each seal to limit the temperature bolo~v 
the ms.ximium rating {°tote 2). 

Mazimuzn incoming air temperature   45 
oC 

kiazimum radiator tei'~permtura (Pots 3}   250 
oC 

Maximum filament and grid seal 
temperature   250 

oC 

Note 2. Stt~rt forced-air -flora to each :r,orti.on of the 
tube prior to application of filament voltGs~e. 
Continue air flow for about five minutes after 
removal of all voltages. 

Note 3. Indicates the value neasur.ed at the point 
indicated by ~ sign in the outline dra~:ing. 

$k' POWEit AMPLIr'IER-CLASS B lELEYISI0i7 

(Synchronizing peat level eoaditions per tube) 

i~,r1XIAiL~1 RATIYGS: Absolute Values 

DC Plate Yoltege   $t~00 volts 

DC Grid ?,0.2 Voltage   1500 volts 

DC Grid FTo, l Voltage   -1000 volts 

DC Plate Current   5.5 awes 

DC Grid "to .2 Current   250 m.! 

DC Grid :~o .1 Current   250 mil 

P1€te Input   30 k~' 

Plate Dissipation   15 k~ 

Grid *to .2 Dissipation   300 ;setts 

Grid ''o.l Dissipation   180 ~ratts 

TYPICAL OiERATIO:i: {in cathode drive circuit} 

DC Plate Voltage   6200 volts 

DC Grid No.2 Voltage   ~ 8~0 volts 



~ 1 i 
V -= 

3'?6.8 ~+~iE3 

DC Grid ?~'o.l Voltage   -120 volts 

Peak RF Grid ?To.J. to Ct~'cl~oc;.~ Voltz~go 

Synchroa~.zing peak level   I55 volts 

Pedestal level   128 volts 

UC Plate Current 

Synchronizing peak level   3.5 amps 

Pedestal level   2.6 amps 

DC Grid ?yo .2 Current 

Synchronizing peak level   27 nA 

Pedestal level   0 mA 

DC Grid '~o . l Current 

Synchronizing Desk level   4b nv~ 

Pedestal level   6 rL4 

Driving Power (apnroa.) (tiote 4) 

Synchronizing peak level   455 watts 

Pedestal level   2?G wattr~ 

?late ?'ewer Output (approx.) 

Synchronizing paak level   13.4 k'~d 

Pedestal level   7.55 k`,J 

RF LI?1r^sAR A'~iPLI~'Ic~R-CLASS A B1 

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

MA.XIidUM RATI.IG: Absolute `Jalues 

DC Plate Voltage   800G ,olt~ 

DC Grid No.2 Voltsoe   1500 volts 

Max. Signal DC Plats Current   5.5 am~~e 

~9as~:~.~~tl. ~~~. 
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8F76R 5%lfi 

Plate Dissipation   15 k`rl 

Grid 'do.2 Dissipation   300 wattu 

TYPICAL OPERATIOiJ: (in grid drive circuit) 

UC Plate Vo].t~.ge   fiOQ~J volts 

DC Grid No.2 Voltage   lOQO volts 

DC Grid No.l `'oltag©   —x.30 volts 

Peak Rk' Grid tio.l Voltaga   120 volts 

Max. Si.gral DC Plate Current   2.16 maps 

Zero—Signe.l DC ?late Current   250 mA 

Tfiax. Signal L'C Grid `±0.2 Current   30 i~~ 

~ciFix. Signal Driving r otrer (f:pprox.) ('rote 4)   0 t#atts 

~~ax. Signal. Po;,~er Output (appr.o:_.)   17..4 k~,' 

RF POWEB A.MPLIFIE3 A~~D OSCILLATOR—CLASS C TELEG3APHY AND FII TELEPHO:dY 

(Key down conditions per tube xithout modulation) 

r',A~It~iU!I RATI'1GS: Atsolute Values 

DC Pls to VoltaE,e   30c?0 wits 

DC Grid No.2 9oltage   150FJ volts 

DC Grid `;o.l TJoltage   --1Gu`r0 v~. ~,. 

DC Plate Current   Q.5 cs~~q 

DC Crid 'To.2 Current   2>0 r:.~ 

DC Grid No.l Current   250 ~4. 

Plate Input   30 ~`~ 

Pla.t~ Uis: ~a:ion   15 k~i 

Gpid 0.2 Dissipation   ~.... 300 watts 

Grid 20.1 Dissipation   180 watts 

t
f
o ~ ~ . 

WL d t.~,i w. t~~~ ~ ~~. 
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TYPICAL OPE3ATI0?d: (in grid drive circuit 

DC Plate Volta{;a   7000 volts 

DC Grid :to<2 Voltage   1000 volts 

DC Grid No.l Voltage   -260 volts 

Pea`s ?F Grid ';o.l Voltage   31?_ volts 

DC Plate Current   3 amps 

DC Crid x;0.2 Current   63 mA 

DC Grid No.l Current   67 ntA 

Driving Poxer (approx.) (Note d)   20 Watts 

Plate Poorer Output (approx.)   15.4 kW 

riots 4. Tress values do not include s::ircuit losses. 

APPLICATICY I.ISTnUCTIOitS 

1. I~tITIAL I:tSPECTION 

When NFC 8F76R is received, it should be unpacded and inspected as 

soon as possible. In handling the 8~'76It, extreme care should be 

taken to protect the tube from undue s'rocri and vibrstion since the 

thoriated-tungsten filament, the ceramic-to-.metal seals or other 

intricate tube parts may easily be damaged. It is to be noter~ that 

the tube should be carried only b,y the: handles provided at the top o1 

radiator. 

A careful inspection should be made for any visible da~~age, 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 oven-filament hfis occurred. 

If no failure is assured by the above-mentioned inspection, the 

tube should be installed in the equipment and all electrical connection 

made. Rated filament voltage should be applied and the filament 

current checked to see if it agrees ~ritr. the value indicated on the data 

1 ;s~ 3 ~ aids ~.5 6.e aJ4 . 
.9 }-
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sheet attached to the tube. k'hen the filament voltage and current 

measurements are performed, r~easure~~ent should be made a few minutes 

after the application of filament voltage and the values have been 

stabilized. Care should be taken to calibrate the voltmeter and 

ammeter accurately, and to connect the voltmeter directly across the 

filament terminal so as to prevent the error caused by the voltage drop 

of filament leads and socket carrying a heavy current. 

If there is any evidence of damage in transit, reuort should be. 

prepared and mailed to the "ales Department, Electron Device Division of 

NEC, within fifteen days. The serial number identifying each 

individual tube appears on the top surface of anode. 

2. OPERATION 

41hen the tube is being fixed to the cavity, the ceramic envelope and 

other external portions of the 8F76R should be kept free from accumulated 

dust to nini:~ize surface leakage and the possibility of arc-ever. 

It is recomr~ended that dust be wiped with clean soft cloth. 

The ceramic surface should never cone in contact with metallic 

pieces such as metal tools, beca,:se the contact Will leave sore metallic 

traces Which may impair the insulating property of Lhe ceramic surface. 

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

If dusts are a3here3 to the cavity, it should be removed ar_d check 

if deforWation, loss or wear of contact finger, which v:ill be a cause of 

imperfect contact, exists in the socket. when the tube is inserted 

into the soc'.~et, it should be pushed carefully with its axis being right 

on the axis of the socket. If it is felt tight, never force it. 

Check the concentricity of all contact surface of tr.e socket. 

After filament and grid No.l voltage supplies rave beet on for txo 

to t}~ree minutes, a^ply mini:~um plate and grid 'Te.2 voltages or if plate 

and @rid .io.2 voltage cannot be reduced, reduce driving powar and operata 

the tube at apprazi:r~ately halt' the normal plate input level for half an 

hour. All tuning ad.just~cent should be made dui°ing this period. 

~
i  § fS~ `  r 

C~1 ~.( 6J i~ ~i~•~r~ ~laO ~Y3$ [ r~.y wi C~•~„ ~~~ 
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~lormal plate and grid tlo.2 voltages and plate input ray then be applied 

and final tune-up perfor~aed. The tube should Le run at normal 

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

3. TUBE PROTECTIO?l 

All protective circuits and interlocks such as over-current relay, 

air interlocks etc. to re:~ove power in fault condition should be chocked 

regularly in order to assure their proper functioning, 

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

the follcwin~ canditions. 

1 liberation of gas in the tube 

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

3 external arcing-over between electrode ter:~,inals kith damae 

to seals 

A tube which 5ecame gassy can often be cleaned up successful'_y by 

the patient reaginP process according to the schedule described in the 

preceding paragraph. fihe ot;~er conditions listed above are usually 

catastro~~hic. 

4. TUEE CARE 

The cera.nic envelove and other external portions of the 8:7oR sh.culd 

be kept free from accumulated dust to mini~~i?.o surface leakage a.d the 

possibility of arc-ovor. All tube terminals and connectors must be 

kcpt bright :nd clean to provide good electrical contact. The tube 

should be stored in its shipping container and should be Lrotected frog 

moisture, eatre~le tprperature variation and und~,ze shad: and vibration. 

In handling, transit and storage the tube should always be held vertically 

with its anode doL~n. 

When packing the fiF,C Es~a'76R for reshiparnt,.it should be packed as in 

the initial s2zip:ne.nt. The tube Return Authorizai:ic,n Sheet supplied 
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with each tube should be filled out and forr~srd, khenever the tube is to 

be returned to the factory. 

EQUIPME?~T DESIG"t CO"~SIDERATION 

1. MAXII~IUI~I RATINGS A2ID TY°ICAL OPrRATING CUZDITIONS 

Maximum ratings given either for electrical or for mechanical items 

in the tabulated data are limiting values above which, if exceeded, 

serviceability of any individual tube may be impaired. 3~iaximum iQting 

applies independently on each item and does not form a set of satisfactory 

operating conditions. When designing circuitry, therefore, it is 

necessary to insure that the maxinum ratings rill 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 poker output to the load will 

be less than that indicated, depending on the frequency of operatio. a.^.d 

circuit efficiency. 

2. COOLING SYSTEM 

The cooling system is required to urovide sufficient clean air f.ox 

through the radiator and to the filament terminals. A suitable Eir-

filter should be provided in thes air supply system. Care should be 

given for clearing or replacing the filter at intervals in order that 

accumulated dust will not obstruct thi flow of air. The required 

static pressure versus air flow characteristic of tre radiator of the 

~tEC 8F76R is shofm in the attached figure. AlloxaDce 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 blower efficiency after prolonged operation. 

Since the cooler operation of the tube prolongs tube life markedly, 

adequate margin ir. air flow should be provided. i~ithout air flow, the 

tube i3 easily da~sQed by the application of filament poker along. 

Therefore, tha cooling system should be electrically interlocked 

with the filament and other power supplies. The arrangement is 

~~.a 
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necessary to rake 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 

recommended to supply air flow for about three minutes after removal of 

all voltages. 

The temperature of the radiator and each electrode seal must not 

exceed their maximum ratings of 250 oC, like other electrical maximum 

ratings. Temperature at various warts of the tube may be measured by 

using thermosensi.tive paint like "tempilaq". 

3. ELECTRICAi, CO:ZSIDERATIOv 

rilament Voltage 

The cathode of the NEC 8F76R is of the mesh type thoriated-tungsten 

filament. Since the life o:' the tube can be prolonged markedly by 

operating it at the lowest voltage which will enab?_e the tube to give 

satisfactory performance, it is range of 10 percent down from nominal 

value. The filament should never be operated, under any circumstances, 

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

A;ONZTCnING OF OPERATION 

Suitab).e meters should be provided for monitoring filament voltage, 

do plate voltage, plate current, d4 grid ~Io.2 voltage, grid ;10.2 curront, 

do grid 20.1 voltage and grid No.l current. Elapsed-time meter should 

be installed to read total hours of filament operation. 

Active material evaporates from the filament even when the filament 

voltage alone is applied. 

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

G~2ID N0.1 BIAS 

In class-A B and B RF linear amplifier service, the 8F7bR should be 

operated with grid 21o.l. bias obtained from fixed do source of good 

voltage regulation. If tubas are used in parallel or in push-pull, the 

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

4 

Si 
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adjustment to balance the grid and plate current. The zero-signal 

plate current has a critical influence on the linearity and usually it is 

chosen for the best compromise between zero signal plate dissipation and 

distortion. Therefore the grid circuit should be designed with a fine 

bias adjustment. In class-C RF telegraphy service, the grid Plo.l bias 

may be obtained either from a grid resistor, combination of grid re^istor 

and a fixed supply or combination of grid ar~d cathode resistor. 

The latter txo methods have an advantage of protecting of the tube from 

damage through loss of driving power. 

GkID N0.2 VOLTAGE 

Protection against the over-loading of grid No.2 should be provided 

by an over-current relay and by interlor_king the grid No.2 supply so t~iat 

plate voltage must be applied before grid No.2 voltage is applied. 

Variation of load impedance causes variations of plate and grid :do.?_ 

current. Light load increases grid X10.2 current while decreasing 

plate current and results in excessive grid :~0.2 dissipation. 

Heavy load tend to increase plate current and decrease grid ;To .2 current 

which results in lower efficiency and excessive plate dissipation. 

The grid No.2 current may reverse under certain conditions and 

produce negative current indications on the grid vo.2 ammeter. 

This is a normal characteristic of most tetrodes. Therefore, a current 

oath from grid '~0.2 to cathode. must be provided by a bleeder resistor, and 

is arranged to pass an adequate bleeder current per connected grid X10.2. 

In the usual tetrode amplifier, where no signal voltage appears 

between cathode and grid ?do .2, grid :10.2 dissipation is equal to the 

product of the do grid No.2 voltage and the do grid ?10.2 current. 

When signal voltae~e appears between grid ;10.2 and cathode, as in the case 

of cathode-driven amplifier, grid ?10.2 dissipation raay become much more 

than the value obtained in the aforementioned case. In the case of 

class-A B or class B RF linear power amplifier, care should be taken to 

prevent the incrzase of distortion caused by variation of grid No.2 

voltage. 

4. FAIILT PROTECTIOPd 

The handling of high power renuires particular attention to the 
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removal of "power under fault conditions, since thv large amount of energ~f 

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 quick acting over-load relay, adjusted to open 

the circuit breakers in primary of rectifier transformer at slightly 

higher than normal operating elate current. The total response time 

required for the operation of relay and circuit breakers should be 110 

of a second or less. 

As mentioned before, the grid ?do .2 circuit would also be equipped 

with similar over-load relay. 

The above men+.ioned discussion presents information Necessary to 

obtain satisfactory and economical performance of the :•lEC 8F•7bR under 

normal operating conditions. For information concerning specific tube 

problem or ~:pnlication not covered here, consult the Engineering 

Department, r,lectron Device Division, Nippon Electric Company Ltd., 17;3 

Shino-numabe, Kawasaki City, 3apan. 
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Vapv~{~ ~ac~E~;c 

The \EC t~T 3~ i a vapour cool ecl triode with a rnax imam plate 

clissipat ion rating oi' IO l:Nr. The tube is a vapour cooled 

version of the >:EC 8T33, water cooled triode. F,lectri.cal 

charactFristics of the \l~,C 8T39 are similar with those of i :~

: ry. ~, 
the 8T33. ~ - '~~ t _ _ .~ 

Due to its high transconductance, high output with high ""`~'~'~" 

~fficienc~ - is easily obtainable at relatively low plate .~ - -.~ 
...r 

voltage. The ring-sealed grid terminal provides r~. '_ow lead "`~-r~-r~ 
i' ' 1. 

ind~.ictance which assures stable operation at high fre— ~~~~(:' ~ ~~' 

quencics. 'fhe tube is designed for use as an armlifier, 

modulator or oscillator in L`t br~>..i~lca5t transmitter and. in 

iaciustriai i:eating services. ~{axi.mum ratings apply at ''re—

quencies up to 30 t{c,~G, 

Electrica: ©ata 

(3enara! ~a:a 

~ Filament: Thoriat-ed. Ttmgsten 

Ycltage  

Cur: ent  

Maximum ~t~irtin~ Current, 

1 ._.`:P laier~al hetwern ti1P u?~tar?t 

7.5 v.,lts 

60 amps. 

St'C 

~~(~ zrppr ic.tt. tnr~ ~~f' 

filament voltage a_rcd Thai of plate voltage) 

Transconductancc   18 miliimhes 

(at. Fb-=5000 volt,5, [b=.l.(~ an!p► 

Amplit'icat ion Factor   4Q 

Direct Inter~Ic~ctrode Capacitances: 

Grid to Plate . .   =t~ 
~t:r~ 

Grid ~o Fila-;enc   4° f:,:n 

Pla'e to Fiiarnel?t 3,7 r.•,.F 

l 

t' : :' i 12LB1 i' r) ~. 

G: f~rid 

P: Plate 

K~ 

~~ 
i' 
~' 

1-ER"~titMAL CGtvf~EC,~~C'~t.''~ 

~~r iS67 ~w1,~~411 ~~i''d.j`~l~ C'~rr~,~~ns; I.fr~~t<<~' 
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~hechanrcat Data 

fi
:~1.'a'':3:'7 . .n . 

~;.': t 

'.,• a 

.• ~.c!.-. 

;, 

iSprO:~ . 

~f= 

--- . . _ ~~ re~3t:_red 

__ ..-_ :~, .:-~;;: forced—air flow required ~tioi° 1, 3) 

~la~i;. t,~.~ kitil~~ ter.~per~.~tu~•e 

. ..r~ i  :., ;... ~ ~: 1 t ~~ . ,3.c r~, ta; t~r~ 

l (> 2 run 

37~ ::..-n 

3. ~ lsg 

U.4 m~%min 

l8G°C 

18U"~' 

l~c~c•~• ~ ~c~;' ;-~• : It~•~l u i rid 

~i 
I c'r \EC VB7U6 

1~~tpuur s~~~n~3rnsc~r tiF:C ~TB60~ 

Wa3er le~~el controller   NFC V~35>0 

Lt~ulr:t,~r ~i;,c (steam ~ut1eL) •DISC w~71~4 

1;,~•.~lat.-,r ;; ine (cordense~l w;;ter inlet)   . . . \EC LB701. 

Prey_ .u-~^ ,,,r ~,~^ Li zer   tiEC VB', 72 

R.~;i:';c r j v i c; t 3>t~ i r.ecn ~ t c~crm pi pi.n~+ ,3n~1 insulator p; Ise :vEC VB78' 

L-1ui ~;t 1~~~'kc•E~n insulator pipe (cor,ctensed water inlet) a.nd boiler .... ~;EC Li17•tG 

Joint, b~rtwr•c~;; insulator pipe (uor:~3Cnsed water inlet) and copper tube .. IvEC LB742 

Adapter for steam inlet of condenser   N'EC VB76? 

Adapter for condensed water outlet of condenser   NEC VF7n6 

Adapter for drain va1~-e   '~`EC L~7~+6 

~~l.et. for steam outlet ~ f boiler   NEC VB773 

~:~sl:et for condensed ~~ater inlet of bciler :~TF;C YB ;G 

Ct~.a . t ,.; .,~. 

C.o.:u:_ „-f~.i M.; ; e r ~ iplil,*   } /'t• inch.. type M copper tube 

Fila:~ent ~, onnector (2 required;   adEC VT4Gi 

Grid ~~.>?::vector '~'EC VT3(i7 

dote 1. The specifies air flm. should be directed vertically from a nozzle of 

appro~:. 3~ ~:~r, diamCter into center of the filament terminals. 

\ote '. '~~iequate forced—ail flow is required to limit t.}~e temperature of the 

.~eai~ and b41L below 13;eir specified maximtun values. 

i'i :~~ ari~s~:nt uI' :i i r—:l~~w re~3ui ro~I will inc•resrse with the uoerat.in~ fre—

,~; ~;c•ti~ . 
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r 
Note 3. Start forc~-.,l-air-flow .for each portior_ ,of the tube prior to the applica-

tion of filament voltage. 

Contini~P aim flow at least 3 minutes after removal of alI voltages. 

AF I~'c~v~r' Ampli~i~r anc~ E~~~~~8~~+©r'-Class B 

Maximum Ratings: Absolute .Values 

DC Plate Voltage  

Max. Signal DC Place Current (Note 4)  

~~Max. Signal Plate Input .(Note 4)  

10000 volts 

2.5 amps 

25 kW 

P1{ste Dissipation (Note 4)  10 kW 

~, 
Typical ®peration (Values are for two tu?~es) 

DC Plate Voltage  5000 5000 volts 

DC Grid Voltage -lI> -Z00 volts 

Peak AF Grid-to-Gr. d Voltage  600 900 units 

.Zero Signal DC Plate Current  0.2 0.2 u^:ps 

Max. Signal DC Plate Current  c.; 4 a...ps 

Max. Signal DC Grid Current L50 240 ::il~i3: 

Effective Load Resistance, Plate to Plate ,......,........ 35GG 4200 ohs 

Ma.x. Signal Driving Power (approx.)~  4~ 100 

Max. Signal Power Output (approx.)  8 22 kk 

~•. 

Note 4. Averaged over any audio-frequenc3• cycle of sine-wave form. 

Plate-~~.R~l~sla~~;d I':;~ I~'ow;er A,n~~lifiEr-Giese l'c;i~pl~~ro'~ 
(Carrier Conditions. per tube for use with maximum modulation factor of i.0) 

~Aaximum Ratings: Absolute 

DC Plate Voltage 

~% ~i id ~.~lta`,e 

DC Plate Current  

DC Grid Current 

Plate Input  

Plate Dissipation 

Grid Dissipation 

Value s 

7 ill Yr ~ 5.= 

-1G!.t7 faI.ts 

? amos 

0.4 a ys 

15 k~ 

5.6 ~W 

7 0 i+' 
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.r  
~ Typic:ai Operation : 

DC Plate Volt,sige 

DC ,Grid voltage 

DC Plate i'urrent 

DC Grid Curren (approx.) 

Peak RF Grid Voltage  

Driving Power (approx.) 

Power Out~;ut (approx.) 

RF Power ~m~li~ier and Oscilator-Class ~; l'elegrapt~~ 

(~{ey-dokn conditions per tube witrioat amplitude modulation; 

Maxirs+um Ratings: _absolute Values 

DC Flare Voltage 

Grid Voltage 

DC Plate Curre;;t 

IK Grid Current 

Plate input  

Plate Dissipation 

Grid Dissitration 

TyRlcai Cac: atiora : 

DC Plate Voltage  

t?C Grid Voltage 

Peak nF Grid Voltage 

DC F'late Current  

Grid Current (approx. 

.:riving Fower (approx.) 

Porter Output (approx . ) 

} 

5000 vclt~ 

-400 volts 

1.55 aml~_. 

0.33 amps 

-730 volts 

22u hatts 

6 k'' 

10000 vol+s 

—lOC~O volts 

2. i ar.~,- 

U.4 a~t?ps 

2 T k.w 

10 ?c' 

250 .. tt. 

50Qn 9000 volts 

—300 --500 volts 

630 y00 velt•s 

1. d ?.. 5 ar:;ps 

0.3 0.3 a;~:p: 

170 25i watts 

~ 17 k'vT 



/"~ 

S~IZ
SI2I;~I,L

:)V
2N

11:) 
1,~:1212If1.) 

v? 

U 

0 
0 

0 
0 
ca 

0 
0 
s 

0 
0 
d 

0 
c 

0 
0 
h 

0 
0 

0 0 0 
c 
r 

GRID VG::TArF (Ec } Iti ~'OL,T 

0 c 
0 
v 

0 



ii?~1~ i .`.' . 

~; 1 _~ ! 

~~ I l i iil:-

(J 

T4-1 

i 
_-~

z 

v -. 

~~ 

1`ro1 Mnx 
r 

16D~'- 2
I 

i ~ ~ 
  13~'~MC,~. } 

/~_ 

Y 

L 

Y~ 

ib 

s 

~~ 

Z4 
zi 
t-~ 

~~ 
r 

f~npNAi W"'~R iE~Ei 

M 

0 ~~ 

I 

~ — '14~MAx--•i 

i 

~ ~-w. 
4 = ~~ 

'~ 

 q 
,'~rppon ~Icctric Comparr} ~ Limited 
c ~~ Roy ' e... .... . , 'a..r ,

Niay 1967 

Printed . . . .Tartan 



i 

i 

i 

5 'j~40 

;~z~.n4ur Cooled Tz•z.o ,is^ 

The ~1EC 9T4J b is high i:o~~:r v Pour coo'r~d 

tr9.r,de de5lgned for uae as an as:pliQier, mocivlatof 

end c7gczll.gtor in ;.,edium ant+. ~.~~ort ~~.vc ii°c~~~~.cp 

bro~ar;~st trsnbz^__tt~r and in ia:uat;~~1 h~;ntii~g 

s~+reri.ces. 

'i't;e tuba :'~atur~a rugged co~►zisl construction 

me its ring--~aealed tQrminals provide low 1®ad 

induc~`r~nces r~hicA assures ste.ble operation nt hiCh 

f.raq:;Fnc:.es . 

t̂i19 c&.thode cer.~istrs of mult~stre;.nci, 

tlxar~.~i~3.-•tur~gaei: fiiame!rAts~, completely balanced 

ga4 str~sg ~Pr~e throu~;}iout ltifa. 

El~ectricr~l crx~ract~ristics of t~~d NBC 9T40 

az~o siwi~~e,r ~itr ~hcs+~ of the 9'";~, ~zcept tr~r~~: 

tbr; anoda ;iie,sii~ti.on renting is incrrsased to ?~~ 

i~.l . 

?~axf~t ;at:nge cf alat~ v{:l.tz~ d and in~ntt 

a ppl _`a t fro~ue.icie~ ap to 

FLE `TkI+.~1 L DATA 

F 

h 

x': ~ils~^rit 
ry ' ~igid la 

- 2`ER~}:~~ :i. CJ~'~ECT~If3h~ 

GEiiEt~Ai: L 'TA 

Filament 't'hcri~ted tun~taL 

Yolta~e   l8 vohtar 

.w+~ a.ws.~a~~.wn,w•.wa.~aWuue+4vie~fs~sHw~F:MiYYIN!'•IWtIIBJF~~:d®R'[a~!✓+MwMFt•t•~J4Y•9,'~MnA'vFt~ 



rfj+Q 

1!aziQum Starting Current ..   Ir300 amps. 

Transconductance (at I~5 amps.)   80 milli-
. mhos 

Amplification rector   40 

~--

Direct Interelectrode Capacitances 

Grid to Plate  

Grid to Filament  

^r late to ~`ila:rent  

MECHA'VICA'! DATA 

Dimensior. 

Mail'SUID Diameter  

up sim~;m Overall length  

`.e. +~'eie'r.t ~aprrox. )  

Mounting Position Jertical, anode down 

iCC ;:.~.~' 

it~C ~~.~ 

3 ;~ul~ 

360 mm 

745 

53 ~~ 

Cooling 

o plate Yapour-cooling required 

'To s.em and glass bulb : Forced-air -floc required {AotB 2, 2; 

it~~~iSSZUIII air' f1UM   ri 

vazi~,am glass temperature   .. 

Ms_im~:m seal temperature 

Accessories Required 

Fila.~an: connector 

Fila~:~^' cornectar 

:SEC Y': -_~ 

I~EC YT-?~ " 

'3ote 1. 'Ins specified air f:l.orr a:~asld be directed verticeli;~ 
from a nozzle of apprnz. 70 :m disnater into the 
center of stem. 

~1."s . 

f~3ippon El~c~r~~ CGis~;~~y,~ ~~. 



~., n,\ r ~ ~'~ 

e~ V ~.~ ~° 

~~•'~t7 '}fC i 
Tote ?... Stari: forced-air-flow for aac~i portion of the tube 

prior to the applicatior. of file: erit voltage. 
Continue air flow at least 3 mi::utes after removal 
of all voltages. 

AF PO'+7ER AN:PLIFIER AYD MODULA•tGR-CLr'+SS B 

MARIMLTr! RATIUGS r.bsolute Values 

DC Plate Voltage  

Maz.-Signal DC Plate Current (Note 3)  

Maz.-Sis•nal '=mate Input ('Dote 3)  

?'late Disei^ation ("iota 3)   , . . .. 

? ;rYJO 

irs 

270 

154 

vol :~ 

crags. 

'~W 

kid 

T"FICyI. ~'~~-::?4`"I''~;i Values are for two tut,e:, 

DC P1P to Voltage  12GOu i4C1rJ0 volts 

DC Grid Voltage  -~04 -Z40 voile 

Pcsk 1~F Plate to Flate Voltage  19200 22404 colts 

Zero-Signal DC Plate Current  2 2 amps. 

Xaz.-Signal D^ FIa*e ^;:rrent  32 30 ayr̂3. 

I~az.-Signal Jn Grid Current  1.72 .1.24 amps. 

Effective Load ReQistanca, 'late to PiatF;  784 896 t~h::.e 

!!sz.-=igral ^r:viag Fower (anpr•oz. ~  X72 ','> ~rt~1:e 

N'~az.-:,ig::al 'ower Gutovt (aperoz. ;  234 273 ~~ 

~:ote 3. ~verage+i over any audio-fre?uer:cy cycle of si^e-gave farm. 

FLr1Tt:_~'nDLTL~T''F rF •'Q~r .T':,1 Ali: LI~'IE~-•CLAUS C "'„LEPHC:`17 

(Carrier cor..diticns per tube for use with a nazimum 
modulation factor of I.Q; 
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j 

1 

A4AXIti3?~: RATINGS Absolute `+values 

DC Flate Voltage  

DC Grid Voltage  

DC Plate Current  

DC Grid Current  

.,-.... 

, 

~~ 

1?000 

-1506 

16 

4.~ 

volts 

rolts 

amps. 

amF3. 

V 

Plate Input  ...............:.  ~`a0 ;~~+ 

Plate Dissipation  ~,  1GuJ k'~ 

Grid Dissipation  .. '.5 ~~ 
~~~ 

TYPIC6L CPE:~ATIO'~ 

DC Plate ~loltage  10000 100CYJ 12000 ~tcl~c 

DC Grid 'Voltage  -530 -530 -720 vo~ta 

Peak RF' Grid Voltage  980 1G10 l.;~GO vc~t;.: 

DC Plate Current  1'J.4 1? 14.5 a::p5. 

DC Grid Current {approz.?  2.? 3 3•~ a=:~s, 

Poxer Output tapproa.~  Q5.2 lu4 150 ka' 

RF ~OW~R A~1:"LIFIER APtD OSCILLATOR-CLAS.1 C TELEGRAPHY 

(Key-dororn conditions per tube without aspxitude 
mod::iation) 

l4AXII~U'l~ RATIY~.,3 Absol+.ate Values 

DC ?'lstc Vol;;a~   150oG voila 

DC Grid Voltage   -1500 volts 

D^ rl~.:e Current   20 a~-:fl. 

DC Grid Current   4.5 a^s, 

Plate I:spnt   300 kv 

Plate Lsaw~~tion   :20 kk 



CtT%0 

:rid Dissipation  

TYPICAL OPEF~:TIG!d 

DC Pate Voltage  12000 

2.~ 

]5000 

k~ 

vv]ts 

DC Grid Voltage   _ . —1200 1200 vol ",A 

(From a grid resistor of)  400 40U ohms 

Peek RF Grid Voltsga  18'30 1830 vo:cts 

DC Plate Current ;  18 20 tsmpe. 

JC Grid Current  3 3 amY~~ 

Driving i osier (approz.)   . ,  ~ ~.1 ;~+~ 

Yomer Output (spprox.j  177 233 x 

i 

i 

~~~~:fln EM~c~~r~c Cc~r~~n~►;~ ~d. 
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OJJTI,IidL DF~'::I'~G 

(Unit in mm) 

45~ ~ 

2t~?I"l. ! 

GO 

l 

l 

~, ~ 
t 

55~ 

250'"*-5 

21 b~MAX . 
~+0 

300-~ 

.5 

~~ 

~:~ 

C 
 .. 

c ~~~~~y Ltd. 

i 

_~.~ ...~ 
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Image Orthicon 

729: t: 

NPC-7295A is a 4 1 ~2-inch camera tube of the im~~~e-orthicon type 

intended for use in high-quslity black-:rd-white TtT cameras. The 7295A 

requires only a very narrow ranUe.of csmere control adjustm~ nt for 

optimum performance and stable day-to-day operation. Because of its 

excellent performsncc~ capability over a wide range of different lighting 

conditions, the 7295A is well suited for either outdoor or studio pickup. 

The 7295A features high signal-to-noise ratio, excellent resolution 

capability, and extremely tight limits on such important performance 

characteristics as sensitiv ity, and uniformity of sensitivity and back-

ground. 

The spectral response of the 7295A approaches that of the eye. It 

has high blue sensitivity, high green sensitivity,~and ne;;ligihle 

r 
infrared sensitivity. 
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D A T A 

General 

Heater Voltage 

Heater Current 

V 

b.3 * 10~ volts 

0.6 ampere 

Direct Ixiterelectrode 
Capacitance Anode to all 
other electrodes 12 ;1~LF 

Target-to-Mesh Spacing 0.050 mm. 

Spectral Response S - 10 

~Javelength of Maximum Response 4500 +'300 angstroms 

Focusing Methode Magnetic 

Deflection Methode Magnetic 

dz~erall Length 492 ~ 8 mn 

Greatest Diameter of Bulb 114.3 + 2.4 mm 

Envelope Terminals 5 

End Base Small-Shell Diheptai 14-Pin Base 
(J ETEC Group 5 No. B14-45} 

Weight (Approx.) 

Minimum Deflecting-Coil inside 
Diameter 

Deflecting-Coil Length' 

Focusing-Coil Length 

Alignment Coil: 

position on neck 

1 kg 

c1.9 mm 

171.8 mm 

381 mm 

Centerline of magnetic fields 

should be located 235 mm from the 
flat area of the shoulder. 



Typical Operating Values: 

Photocathode Voltage  — e~~ volts 

Grid-Tdo.b ~Toltage (ImaCe Focus) 

' Approx. 50~ of photocathode voltage   -250 to -3Du volts 

Target `Toltage Above Cutoff o   2 to 3 volts 

Field T.esh Voltage r~   15 to 25 volts 

Grid-Tao. S Voltage (Deceieractor)   40 volts 

:;rid-tio.4 Voltage (Beam Focus)   70 to 90 volts 

Grid-No.3 tToltage   250 to 275 volts 

Grid-T~o.2 & D;~node-No.l Voltage   230 volts 

Grid-T~o.l Voltage for Picture Cutoff   -45 to 115 volts 

Dynode-Ir'o.2 ~~oltage   60C volts 

Dynode-No.3 Voltage   800 volts 

Dynode-No.4 Voltage   ICOG ~~olts 

Dynode-No.5 Voltage   1200 volts 

:node ~Touage   1250 volts 

Target Temperature P~an~e   35 to 45 °C 

T.inimum Peak-to-Peak Bunking Voltage   5 ~ volts 

Field Strength of Focusing Coil: 

At center of scanning section 
(Approx.)   b0 gausses 

In plane of photocathode (Approx.)   120 gausses 

Field Strength of Ali`nment coil   0 to 3 gausses 



ro

PerformUnce Data: 
,fia. Average Max. 

Luminous Sensitivit~~ 30 60 - ~.tA 

Signal-Output Current 10 - QO µA 

Ratio of Peak-to-Peak Highlight 

Video-signal Current to Ri'f,S 
Noise Current for Bandwidth of 

4.5 N,C 65.1 

Fhotocathode illumination at , 

2870°K Required to Peach "Knee" 

of~Light Transfer Characteristic - O.l, - lx. 

Amplitude Response at 4~ 
TV Lines per Picture Height 

{Percent of large-area 

black to large-area white)#~ 

,~~# G7ith respect to grid No.Q 

s 

65 

~ Dynode-Voltage Values are shown under Typical Operating; values. ' „ 

Adjust for optimum foct~us. 

o The target supply 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 a northseeking pole is 
attracted to the image end of the focusing coil,.with the indicator 
located outside of and at the image end of the focusing coil. 

## Measured with amplif ier having flat frequency response. 
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Nippon Electric Co., Ltd. 

3/11/b3 

Traveling Wave TuL- e Ct^~i Amplifier tiLC LD-550A 

(Tentative Data Sheet) 

The IV~C LD-55oa is a C~~1 traveling-wave amplifier for operation over 

a frequency range of 5.$ to $.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 $ 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-

t Tonal helical line t~,rpe employing input and output waveguide couplings. 

The LD-550A is available with a light-weight periodic permanent 

magnet focusing system, LD-550A i~iount; 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. PPNI Focused and Field Replaceable. 

2. Depressed Collector Operation For Improved Eff iciency. 

3. Convection Cooled. 

!+ . Long Life . 

Characteristics 

Physical 

Dimensions   --   See Outline 

- 1 - 



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

Tube P~ount: 4.6 Kg. 

F referred I~Zounting Pcsition - - Horizontal 1 

Cathode   -•   Oxide coated, unipotential 

Connections 

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

Electrical 

Maximum Ratings 2 

Accelerating Anode Voltage 

Accelerating Anode Current 

Helix Voltage  

Helix Current 3  

Collector or Voltage, min. 

Collector Current - - - - 

Collector Dissipation  

Focusing Electrode Voltage, max. 

Focusing Electrode Voltage, min, 

Ambient Temperature, max.  

Ambient Temperature, min.  

Collector Seal Temperature  

3400 V 

1.0 mA 

3400 V 

1.0 mA 

1600 V 

35 mA 

56 w 

-20 V 

-60 V 

55°C 

-55° C 

130° C 

Operation 

o Heater Voltage = 6.3 V; Heater Current at 6.3 V = 0.73A 

o Freguenc,y ---- -   ---- --- 6860± 15 Mc 

Accelerating Anode Voltage - - - - -- - - - - 2500 V 

o Accelerating Anode Current   0.01 mA 

o Helix Voltage   --   - - 3100 V 

o Helix Current   -- - -   0.3 mA 

- 2 - 



• 

• 

o Collector Voltage   1600 V 

o Collector Current   ~-   35 ~ 

o Focusing Electrode Voltage   -30 V 

RF Output (3 mild input level) - - - - -- - - - - 5 W 

o RF Output Saturated   -- - - - - 11 W 

o Noise Figure (Small Signal)   27 db 

o Small Signal Gain   33 db 

o Cold and hot input match 
over 30 Mc/s band with 
matching device adjusted   -- - - - - VSWR ~ 1.1 

o Cold output match over 3C NTc/s 
band tiv-ith matching device adjusted   VSWR ~ 1.1 

o Hot output match over 30 Mc/s 
band with matching device adjusted   VSW~, <~ 1.2 

Gain Tinearity over 30 Mc/s band   0.2 db 

Note 

1. Convection cooling is sufficient when the tube is used in a 

horizontal positron. For any other mounting position it may 

be necessary to direct a fic~,~r 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. 

-3 
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a 

Traveling ~~ave 'Tube L 

The LD-550B is a G~~'u traveling wave tube for operation over the 
frequency range 7.2 ki%ic to g, 5 klKc , The nominal gain i s 1~Odb at 1 
watt output level with a typical saturation output power of 10 watts, 

It is reco~Tunended that the tube be operated in the periodic 
permanent rnagnet focusing :mount, type LD-550B Niount, incorporated with 
waveguide input and output connections fitted with matching devices. 
The collector electrode is depressed to approximately one half of the 
helix voltage and convection cooling is usually adequate when the 
mount is fixed with its 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. PP1I Focused and Field Replaceable< 

2. Depressed Collector Operation for Improved Efficiency, 

3, Conduction and Natural Convection Cooling. 

General Data 

Physical 

Weight 

Preferred Mounting Position 

Cathode 

R,F, Connections  
(on L D- 5 50B NIount ) 

Tube Envelope : 0.23 kg (0.51 lb) 

LD-55oB NIount : 4.3 kgs (9.5 lbs) 

Horizontal 

Oxide Coated, Unipot ential 

~uR-112 with UG-51/U Flange 

 Nipporr~lectric Compaayllmlted. 
P.O. Box 1, Takanawa, Tokyo, Japan 

Sept. 1963 
PRINTED IN JAPAN 



Electrical 

Maximum Ratings (Note 1) iVlin. Max, 

Collector Voltage (Eb) ,,,,,,,,,,,,,,,,,,,, 1600 Vdc 3000 Vdc 

Collector Current (Ib) ,,,,,,,,,,,,,,, ,,,, --- 34 mA do 

Helix Voltage (Ew) . , , , , , , . "> , , . . , , , , , 2700 Udc 3100 Vdc 

Helix Current (Iw) ,,,,,,,,,,,,,,,,,,,, — 2,0 mA do 

Accelerating P.node Voltage (Ea) , , . , , . , . , . , , — 3100 Vdc 

Accel eeating Anode Current (I a) ,..,,,,,,,,, --- l.0 mA do 

Focusing ~ ectrode Voltage (Ec) ,,,,,,,,,,, -60 Vdc -20 Udc 

Collector Dissipation — 56 W 

Collector Seal Temperature -- 130 °C 

Mount Ambient Temperature Range -10 °C +55 °C 

Cathode Heating Time 90 sec, 

Typical Operation 

Cold input and output match over 7, 2 to 7.65, 7, 65 to $.1 and $.l to 
$.5 kMc band. VSWR ~ 1,4 

Heater Current at b,3 Volts ,......,..., ,   0.6 A 

Frequency 7, 2 kMc 7, $ kNIc $, 5 Iu~ic 

Eb 1600 Vdc 1600 Vdc 1600 Vdc 

Ib 33 mAdc 33 mAdc 33 mAdc 

Ew 3100 Udc 3050 Vdc 3000 Vdc 

Iw 0.3 rnkdc 0.3 mAdc 0.3 mAdc 

Ea 2500 Vdc 2500 Vdc 2500 Vdc 

Ia 0.01 rnAdc 0.01 mAdc 0.01 mAdc 

Ec -35 Vdc -35 Vdc -35 Vdc 

RF Outl.7ut Power $. 5 ~1 7.5 W 1+• 5 W 
(0.5 mvd input level) 

RF Saturated Output Power 11 .0 W 12.0 U1 10.0 W 
(Ew~max, Po) 

Sma11 Signal Gain 4~ db 1+3 db ~.0 db 
(U .l rrioti input 1 evel ) 

Noise Figure {Tdote 2) 
(Small signal) 

  2$ db 

- 2 



Note l: 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 raay 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 temporaril,,r measured by signal 
generator method at 6320 Nlc. 

Operating Instructions 

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

1. Installation of LD-550D i~iount 

The optimum arrangement for installation of the iu_ount is to 
provide a mounting clamp in the center of the mount between the 
two waveguides and then use fl exibl e 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 i s 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 materi als less than 0.1 mA. 

3. Mounting Tube Envelope 

Undo tube envelope positioning screws three on each side and 
insert tube envelope into the riount so that the shielded flying 
1 eads 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. 

-3 



~.. Impedance l~iatching 

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

5. Applications of Voltage 

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

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

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

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

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

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

5.6 Adjust the helix voltage for optimum operation. The helix 
voltage should never be made to exceed 3t~00 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 cat~iode. 

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

6, Dismantling Tube Envelope 

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

,,: 

/'~ 

S-Band Low Pdoise Traveling u~ave Tube 

LD-57o 

Tentative Data Sheet 

The LD-570 is suitable for a microwave preamplifier stage where low 
noise figure is required. The LD-570 has a maximum noise figure of 6.5 db 

and a minimum small signal gain of 20 db, and is used over the frequency 

band of 2,700 to 2,9OO.Nic/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: 

I~lectrical

Heater Voltage  

Heater Current ... 

Frequency Range .. 

I~!oise Figure . . 

Small Signal Gain 

Input and Output VSWR 

rIe c han ical 

UIount ing Position 

RF Connection 

Socket 

Collector Connector , 

Dimension 

~ieight 

4 to 7 V 

0, 7 A I~1a,x. 

2, 700 to 2, 900 NIc/s 

6.5 db Nla,x. 

2U db itiiin . 

2.0 i'~1ax . 

........ Any 

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

.. ,<.. Octal base 

....... Special size 

See Outline Drawing 

.,.< ..... >........>., 1K grs. 

Cooling .... ... ........>...... ....<..... iVatural 

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

PRINTED IN JAPAN 



Page 2 

Typical Operation 

rrequency . . . , . , , ~ . . . . . . . . . . . . . . . .. .. . . ..   2 9 80G Jic/s 

neater Voltage ..........   5.7 V 

Heater Current .............< ,...........,  0.43 A 

Grid Voltage ......,,...... ....<,.,<.,.... _  0 V 

Anode 1 Voltage ...............   19.7 V 

Anode 2 Voltage ,..... .......... ..........<.,  l~l V 

~-~, 
Anode 3 Voltage   330 V 

Anode 1, 2 & 3 Current ........ < .....   0 }~A 

Helix Voltage .................   437 V 

Helix Current   0.1 µA 

Collector Voltage   700 V 

Collector Current   200 }a,A 

i~ia,gnetic Field Strength   650 gauss 

Noise Figure   5.5 db 

Small Signal Gain   2~i db 

"""` Saturated Powar Output .................>  3 m~^~ 



TYPICAL OPERATION OF LD-570 
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OUTLINE OF LD - 5'70 

UG-21D/U COAXIAL CONNECTOR~ - - --
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DATA SHEET 

n 

x-Band Low Noise Traveling suave Tube 

LD-571/(9~~~9G) 

(Tentative Data Sheet_ - ~ ` 

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 $.5 db 
and a minimum small signal gain of 20 db, and is used over the frequency 

band of $,950 to 9,200 i~ic/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 
$,500 to 9,500 hic~s is also available on request. 

General Characteristics 

Electrical 

heater Voltage   4 to '] V 

heater Current   0.7 A 

Frequency range   8,950 to 9,200 r1c~s 

Noise Figure   $.5 db Max. 

Small Signal Gain   20 db Nan. 

Input and Output VSuuR   2.0 Nlax. 

Mechanical

Mounting Position   ... ~.........., Any 

RF Connection   Reduced Height of 
RG-52/U Special flange 

Socket .................. .. ............... Octal base 

Collector Connector    Special size 

Dimension   See Outline Drawing 

U~eight   $OG grs. 

Cooling .   IVatural 

1lfippoaElecttic Companylr~rreted 
P.O. Box 1, Takanawa, Tokyo, Japan 
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Page 2 

'I~rpical Operation 

Freque,~cy   9,080 N~~s 

1-ieater Voltage ..........   6.0 V 

neater Current   0.50 A 

Grid Voltage ........... ...... ...   -5.0 V 

Anode 1 Voltage .... .......... <....... <   22.2 V 

Anode 2 Voltage   115 V 

Anode 3 Voltage   550 V 

Helix Voltage 

Helix Current     0.3 ~i 

Collector Voltage ..........................<  1200 

Collector Current   200 

Ifiagnetic Field Strength ..................... 800 

~loise Figure   6.5 

Srr~,ll Signal Gain 

Saturated Power Output ............ ~ o.,   3.8 

080 V 

V 

Gauss 

db 

25 db 



TYPICAL. OPERATION OF L_D -5 X71 
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OUTLINE OF LU- 571 
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DATA SHEET 
Low Noise Traveling Wave Tube 

LD - 590 

Tentative Data Sheet 

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

frequency range 3,600 to 1,,200 Mc~s. The nominal noise figure is 6.5db 

and the nominal gain at small signal level is 2gdb with a typical saturat-

ed power output of 3mW. 

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

'"' output waveguides. 

General Characteristics: 

Electrical 

Heater Voltage   Q to 7 U 

Heater Current   0.6A Max. 

Frequency Range   3,600 to 4,200 Mc%s 

Noise Figure   7.5db Max. 

Small Signal Gain   25db Min. 

Mechanical 

Mounting Position   Any 

RF Connection   Waveguides 

Socket   Octal Base 

Collector Connector ....    Special Size 

Dimensions   See Outline Drawing 

Weight   250 grs. 

Cooling   Natural 

 Nip~ortJ~lectrrc Companylimited. 
PRINTED IN JAPAN P.O. Box 1, Takanawa, Tokyo, Japan 
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Typical Operation 

Frequency  o..::...... ~ 4.170 Pic/s 

Heater Voltage   6.0 ~T 

Heater F'urrent  e .. 0.1+5h 

Grid Voltage   0 V 

?,node 1 `Toltage   20 V 

Anode 2 Voltage   45 V 

Anode 3 Voltage   3g0 zI 

Anode 1, 2 & 3 Currents   0 ;~A 

Helix Voltage   540 V 

Helix Current   0.2 ~A 

Collector ?Iltage   g00 V 

Collector Current   200 ~,A 

Magnetic Flux Density   700 gauss over the electron 
gun region and 5g0 gauss 
over the helix region 

Noise Figure   6.5 db 

Small Signal Gain   2g db 

Saturated Power Output   3 mW 



OUTLINE OF LD- 5qO 
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DATA SHEET 

Traveling titiTave rube i~~-5S7A 

Preli;~linary :uata Shee 

The LD-597A is a C~~~T traveling wave tube for operation over the 
frequency range 3.6 ki~ic to 4, 2 kirk. The minimum gain is 33db at 6 watt 
output level with atypical saturation output of 14 watts. 

It is reco;7uilended tria.t 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 aids vertical and air can circulate freely 
past the radiator, Forced air cooling is required if the ambient 
temperature exceed 55oC or the mount axis is horizontal. 

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

Feature 

1, PPP~T Focused and Field Replaceable. 

2, Depressed Collector Operation for Improved Efficiency. 

3, Conduction and Natural Convection Cooling, 

General Data 

Physical 

Diinen si ons . , , . , . . . .. . See Outline 

j~ieight „ >,,,,,,,,,,,,,,,,,,, Tube Envelope: 0.2"7 kg. (O.b lb) 

LD-59"jA Mount, G..la. kgs. (9, 7 lbs) 

Preforred ~~ounting Position . , Vertical 

Cathode   Oxide Coated, Unipotential 

R.F. Connections ....,...,  Reduced Height WR 229 
(on LD-5R7A Mount) 

NrpportElectrrc Companylrmrted. 
PRINTED IN JAPAN 
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Electrical 

i~iaximum Ratings Nlin, i=pax, 

Collector Voltage (Eb) ,,,....>,,,,,,, 1700 Vdc 2000 Vdc 

Collector Current (Ib) .,>,,.,,.~,,,,,,,.,.,. - 35 mAdc 

Heli1. Voltage (Ew) ,,,,,,,,,,,,,O e,,,,,,,,,,,,, 2600 Vdc .3000 Vdc 

Helix Current (Iw) ..,,,,. ,,,,a ~,~ , _ „ „ „ ,,,,, - 1.5 mAdc 

Acceleratin& Anode Voltage (Ea) ,.~, ,,,, - 3500 Vdc 

Accelerating Anode Current (Ia)   - C.5 mAdc 

Focusing ~~ ectrode Voltage (Ec)   -55 Vdc -G.5 Vdc 

Collector Dissipation ,,,,,,,,,,,,,,,,,,,,,,,,,, - b3 ti~d 

Collector Seal 'enperature ,.<..,,..,,., .~.,,,. - 180 °C 

Itilount Ambient ^temperature Range ,,,,,,,,,,,,,,,, -10 °C +55 oC 

Cathode Heating Time ,,,,,,,,,,,,,,,,,,,,,,,,,,, 9U sec. 

T,ypi cal Operation 

Cold input and output match over 600 NIc band 

(adjusted for each tube envelope) VS~~~'R.~ 1.25 

Heater Current at 6,3 Volts   0.7 A 

Frequency 3, 7 kl~~c 4.0 lu7c 4~ 2 kMc 

Lb 1700 Vdc 1700 Vdc 1700 Vdc 

Ib 35 L1'•.dc 35 mAdc 35 mAdc 

Ew 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 ;nAdc 0.01 mAdc 0.01 ;nAdc 

Ec -50 Vdc -50 Vdc -50 Vdc 

RF Output power 9,1 tied 8 W 7,4 W 
(3m1r7 input level) 

RF Saturated Output 15.6 Td1 1G..6 T'~' 14.2 :'J 

Noise Figure (Small Signal, f = 4.17 kl~ic) ,,,...,.~.,....,..... ?5 db 

Operating Instructions 

'1~he following instructions provide the basic information for 
installing and operating the LD-597A traveling wave tube, 



1. l~iounting Tube Envelope 

iJndo 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 ,~ ovided in the mount and set the envelope firmly 
in place by use of the clar~iping nut on the radiator. 
Care should be taken to avoid radial force, 

2, Impedance iYlatching 

Adjust the input and output plungers by plunger adjusting tool 
accompanied by each Li~597A i4iount, 

Then adjust the impedance matching screws for a minimum cold 
UStidR. A cold V~~dR of less than 1,~. to 1 will be attained over the 
frequency range 3, 6 to l~., 2 kNc. 

3. Application of Voltage 

3,1 Apply tre heater voltage and allow a minimum warn up period of 
90 seconds. 

3,2 Set the focusing electrode, collector and helix voltages according 
to the instructions on Test Performance Sheet accompanied by each 
L~597A tube envelope shipped. It is recommended that the collector 
be kept at ground potential since it is connected to the tube :Mount 
internally. 

3.3 Switch on all voltages. Accelerating anode voltage should be about 
1'750 volts. 

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

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

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

3,7 Readjust tube position for the best current transmission, and then 
lock the tube envelope firmly to the tube mount bzj envelope 
;oo siti oning screws . 

3,g From tYie economical point of view, it is recorrmiended that the 
collector current be kept as srrk~,ll as possible compatible with 
the satisfactory operating performance of LD-597A• 



1.E. Disnantling Tube envelope 

After the power source is cut off, loosen all envelope positicn-
ing screws. Turn the clari,~ing nut on tre radiator in CC6~ several times 
and pull out tube envelope carefully from the mount after clamping nut 
has been completely disengaged, 
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DATA SHEE 

aravelin~; `~'avc Tube LD—b05 

Preli m~i nary J,_xta Grieet 

The LD—b05 is a Guru traveling wave tube for operating over the 
frequency range of 5. $5 ki~~Ic to 7.2 kMc. For the frequency band of 5.$5 kNlc 
to 6ot~5 kNIc, this tube type has an average gain of !~0 db at 10 watt out-
put level and a saturated output poti<<er of about 20 watts. For the frequency 
band of 6.! 5 kMc to 7.2 kltiic, the average ,ta -i  n at l0 watt output level 
is 3$ db and the saturated output poti~ler is about 17 watts, 

It is recoru~~ended that the tube be operated in the periodic permanent 
magnet focusing mount, type LD--605 Mount, incorporated with waveguide 
input and out~out 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 a.nd air can circulate 
freely past the radiator< Forced air cooling ?_s required if the ambient 
temperature exceed 55°C or the mount axis is vertical. 

Tubes are fu11~~ interchangeable in the approved mount and tube re-
placement is a relatively simple operation. 

Features.

1. PiLI Focused and Field I~.eplaceable, 

2. Depressed Collector Operation for Improved Efficiency, 

3, Conduction and Natural Convection Cooling, 

General Dat a 

Physi cal 

Dimensions See Outline 

1~veight Tube Envelope 0,25 kg (0.55 lb) 

LD-605 Mount 4.3 kgs (9.5 lbs) 

Preferred Mounting Position Horizontaa 

Cathode Oxide Coated, Unipotential 

R. F. Connections 
(on LD- 60 5 i~Iount) 

°rR-137 with UG-3ta.t~/U Flange 

Nrpport~lectric CompanyLimited. 
P.O. Box 1, Takanawa, Tokyo, Japan 
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2. 

Electrical 

Z•Saximum F~atin~s (Note 1) ivlin. ifax. 

Collector Voltage (Eb) 1900 Vdc 2100 Vd.c 

Collector Current (Ib) -- 40 mAdc 

Helix Voltage (ENr) 3000 Vdc 3600 Vdc 

Helix Current (Iw) 2.0 mAdc 

Accelerating Anode Voltage (F;a) — 3600 Vdc 

Accelerating Anode Current (Ia) — 1.0 mAdc 

Focusing Electrode Voltage (Ec) -60 Vdc -20 Vdc 

Collector Dissipation — g4 W 

Collector Seal Temperature ~-- 130 ° C 

Mount Ambient Temperature Mange -10 °C +55 °C 

Cathode Heating Time 90 sec. 

Typical Operation 

Cold input and output match over 5.g5 to 6.45 and 
6.45 to 7.2 kr•1c band ,..> ...................<.......,..... VSWR ~ i.3 

Hot input match over 5.~5 to 6.1+5 and 6.1,.5 to 7.2 kMc . , . .. VS~~JR ~ 1.1~ 

Hot output match over 5. g5 to 6.45 kMc ....,,..>....> >..... USLaR,~ 1.5 

Hot output snatch over 6.45 to 7.2 kMc . . . . . , . ., . . . . , . , , o .... VSTaR. ~ 2 

Heater Current at 6.3 Volts ....... > .... ................... 0.6 A 

Frequency (kiZc) 5 • ~5 6.45 7.2 

Eb (Vdc) 2000 2000 2000 

Ib (mAdc) 40 1~0 1+0 

Ew (Vdc) 32~ 3150 3130 

Iw (mAdc) 0.15 0,13 0.06 

Ea (Vdc) 2600 2600 2600 

Ia (mAdc) 0.005 0.005 0.005 

~c ('vac) -35 -35 -35 



3. 

R,F Output rower 
(lm~u input 1 evel ) 

(ti°d) 12 10 7 

RF Saturated Output (Gd) 23 19 16 
Power (Ew~Max. Po) 

Small Signal Oain (db) 42 t,1 1a.0 
(0.1 mt~r~ input 1 evel ) 

Noise Figure (Note 2) (db) ,.,..... <<...... 21.3 
(Small Signal ) 

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. 

i~tote 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. 

I. 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 i s 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. 



4. 

2. Stra;,r l~Tagnetic Field

There is a small stray magnetic fiel d external to the tube mount. 
t~iagnetic 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, i~iounting 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, 

4. Impedance I~~atching 

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

A cold VSUdR of` less than 1.1 to 1 will be attained over 30 NIC 
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 

5.4 

5.5 

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 specifi ed rf drive and adjust accelerating anode 
voltage until the rated collector current is reached, keeping 
the helix voltage at the value specifi ed on the Test Perfor-
mance Sheet. 



5. 

5 < 6 Adjust the helix voltage for optimum operati on. 
The helix voltage should never be made to exceed 3600 volts 
or fall below 3000 volts< If the helix voltage is above or 
below this range, the tube may be damaged by poor current 
transmission. The collector voltage should never be depressed 
below 1900 volts with respect to the cathode. 

5~ 7 Readjust tube position and adjust the focusing electrode 
voltage fcr the best current transmission, and then lock the 
tube envelope firmly to the tube mount by ~velope position-
ing screws. 

6. Di smantlin~; Tubei~nvelope 

After the power source is cut off, loosen all envelope positioning 
screws. Turn the clamping nut on the radiator in CC<~~ several 
times and pull out tube envelope carefully from the mount after 
clamping nut has been completely c~~sengaged. 
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F~ 6, >5o MC 
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L D- 605 

~a 

Q 0.8 

0.6 
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Tine No. f~1 8 - 2 

F~~.upiru~ 6, is0 Mc 

C~o~,o~ ~,c~~Pin,,t 40 m A 

G~~ ~ X62 V~S~ 2, 000 ~ . 

~t. 
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Pvn = 1 D "` ~ 
.— \ 
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LD-605 

~~ 

0. 

0 

Tu.~e No. M 8 -2. 

F 6,150 M C 

Ca2P~,~ G%cn~zprrrt. 4o m A . 

P~ = 1 ~w 

\ 7'vn = 0 ~w 

t i 

1, 000 2,000 3, OQO 
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DATA SHEET 
TrP.veling Wave Tube CW Amplifier.. 

(Tentative rata Sheet} 

~r~ - X3.7 

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

operation over the frequency range of le7 to 2.3 kMc. This tube 

type has an average small signal gain of 30 db and a saturated 

output power of about 20 watts. The construction of the tube is of 

the conventional helical S,_,~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 

CHARACTERISTICS 

o Long Lif e 

ELECTRICAL PHYSICAL 

Maximum Ratings General 

Accelerating Voltage ... 2700V Dimensions  See Outline 

Accelerating Anode 
Current  1 mA Weight  11 lbs 

Helix Voltage  3000 V Mounting 

Helix Current  3 mA Position ...., Any 

11~ippon~lectric Companylrmrted 
P.O. Box 1, Takanawa, Tokyo, Japan 

PRINTED IN JAPAN 

Revised on lg Oct. 1963 



2. 

Collector Voltage, min.   1900V Cathode   Oxide coated, 
unipotential 

Collector Current   60 mA Cotlnections 

Collector Dissipation.  120 W RF Input and Output ... 
Coaxial type N female connectors 

Focusing Electrode Voltage .. -70 V 

Ambient Temperature   55°C Cooling 

Ambient Temperature, min.   -55°C Forced air (18 CFM) 

Collector Seal Temperature   180°C 

OPERATION 

Heater Voltage = 6.3V; Heater Current at b.3V = 1.0A 

Frequency 1.7 2.0 2.3 kMc 

Accelerating Anode Voltage 2500 250p 25D0 V 

Helix Voltage 2700 2550 2400 V 

Helix Current 0.5 0.5 0.5 mA 

Collector Voltage 2000 2000 2000 V 

Collector Current 55 55 55 mA 

RF Output (lOmW input level) 9.5 10 7.5 W 

RF Saturated Output 19.5 20 17.5 W 

Noise Figure (small signal) 27 27 27 db 

Small Signal Gain 31 32 31 db 
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85 MAX. - . `~ 312 ± ~ 

475 MAX. 

NAME PLATE 

M 

 ___L INPUT - OUTPUT 

TYPE N FEMALE GONNEGTOR rtYPE N FEMALE 
GONNEGTOR 

PIN GONNEGTION 
A2 --

x 

77 MAX. 

NOTES. 
DIMENSIONS ARE IN MILLIMETERS. 

Ct~~lleoto~r is int~ex~l~r eomae!~ztsg #~ #rtt,$r 
aondnc►tor of the ~' a~a~c~e~s. lfs~r aPP~J► 
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•~ M 

E' 

,ral .=~.r Cc+olc~~i f'~~ntr,~if~ 

Fow-er ~::.~~li.fi.er, Oscillator, ~ic,ri~tl<~tor, or i~rid X0.3 
?1o~~uatvr, `.~rci~uc•nc~- ula tc ~~" ~1fI~. 

Electrical Data: 

General Parma: 

Filament: "1'hariated •l'un~,sten 

In Case o`' Si n~,~l e l'h~tse Het_ir, i nrr: 

;•-

Voltage  1=' Vci t 

Current (at, nominal ~olta~e j   ~. ~ 

In Cage oi~ 'Pti-o i'h~i,e I~et~ii :t~s: 

~~o I t ~~ ~~a   ..   6 

Currant (~~t rtar:S_n~tl rolt,atrel   l~ 

T ran~:rontlnct . ~ nca   ;t 

(f'oe t~;t, `.~)u~i\sir•, h;c3 t)w`'~Ic, Ec, 5t~(iVc]r., Lip 'l~ ;r.:~:3c► 

rV~pli.fiicaticn Factor, Grid \o.l Lo Gt- .id ~o. .'_ h.7 

(i~r Hai-~(;UO~"plc, f?c3—OVdc, Eck ~i>Ut'dc, lb-_'1Grn~13c) 

Direct. Ill.et•ei_ect.r-~xle CaFacitances 

Urid X0.1 to Plate  

!~ t).:2 

rre+:lllE-nC~" Y'ot' ...aX, ilailn~*3   . . 

'•ie: .~anical Data. 

j 1i:":e17~1Qn~. 

~1-tx i ::!; 

tilaxir:~.: . ~~~ <.. 

0.16 

3! 

i 

i 



'~, ~" r ~ ~`'~ 
„~\: '4 t 
t. ~. :. 

, 

3~.~c. 

-   JIS a_'OS 

i3otio~n   JIS F6» 

  AEC ~"'T-309 

►'<~n:~i nal Couner~ t: i or:s: 

l: Grid tio.~ 
G 

5: Filament 
3 Z: Filament Conuuon Point 

3: Grid `0.3 

•l: Filament, 

V: Grid '~o.l 

G3: Grid \o.3(upper ba~ej 

P: Plate (upper base) 

1`lountin~ Position: Vertical, Bottom Base LP or Doan. 

Fool iu~*: l;o~r~~cx•tion and H~i~liai,ion 

Dina in,u,u Bl ub 'L'tr~:~~~cz;rt.urc   '{iOoC 

?laximum L`I~l,cr B.rstr T~ml~~~ratrrre   1SOoC 

Alaxi ;:rear Bottom Bu:;c Te:~ilrarature   ~   ] ~(?° t: 

~F PoH-er :amlrlifier and Modulator—Class B 

Maxir;tu,. Rat.irz_~s: 

Ix; Plate 1"0l tar7e   ... ...   3(1UO ~`olt:s 

D(' Grid \0.3 ~'ol+,apTe   ..,. .. 100 ~"olt~ 

D(' Grid \o. ' tì oltat_~e   t>t)n b'oI try 

`'.:~.—~: - ;:a i)r I' l .r; ~~ r'urrr~nG (not,f~ 1) ~){~ ,-..'•. 

'•i;~x.—~i~nal Plate Lnput (note 1)     - . 1(100 watts 

I'I~~te Dis~il~;rtion (note I} ... ... .. . . .. . ... . . .. . . -I'tl k'.ztts 

{ri ~l ~o. ~ 1)i, il,,rtiuu (not,P 1)   . ..., it) wags 

note 1. _=.~- ertz,~eci ol- e_r <zr~ audio—fregrienc~- c~- c~ e of ~i~;e_ti-a~-e forr. 

Ttl,ical Operatic ~: {1,-al.ue are fo*• tc,•o .t•ubes 

7C Plate ~~oltu~-e   , {)t}O ~jUO ~"o ff r 

DC Grid -Aa. 3 ~-olt a~;~   ~) O ~-olt 

~'~P~~iy Y f-



f)i' ~:ri .: '.c,.l lr,lta„~•   -i0 -7(~ ti olt 

I'e<xf: :11~ (;ri-f \o.l.-t,o-Gri ~i ~o. l ~~~lt ale ..   ?10 BOG ~~lt s 

/.~~ro-~i ~,n,il ll(' Plate Current . .. . .   1b0 18t) ;a.~ 

'lax.-~i~~nal llC Plate Current. 

l.ero-~i~nai llC Grid \o.~ Current.   4 4 T:A 

~iux.->i~; i:cl DC Grid tio. ~ Current (approx.)   23 ~1 ~4 

'~1,,x.-Si~nul. I)C Grid tio.l Current (approx.)   21. 1 t rr4 

I•,ffec:ti~-e Load R.esi~>tance {Pla,t,e-to-P1<r,te)   3680 b-ts:)(i Onn;s 

tax.-~~nal I)ri~~in~ Power (a,pprox.) 

800 800 ̂ W 

2.1 1.6 Watts 

1`1ax.-Sir*nal Power Output (<Lpprox.)   . .. .  1000 1200 Watt 

G.ri d \o. 3 ~todcil at,ed lZi~ Power ,~mpl i f ter - Class C Telephony 
(r'arrirr conditions per tube .for use with a max. 

modulation factor of ].0) 

;Maximum Ratings: 

DC Plate ~"ol tage     3000 ti'olt s 

)X.~ (Irl~~ CIO._' ~Olt~x~C   b17~ ~'O1LS 

I)C (it•i cf ~o.I ~"ofta~r   .... .. .... .. ..   -40(1 Volt:_ 

[k' Plate ('urrent   ... .. ..... . .. .......... 23U rrtA 

Ik' Gri.ca tio.l ('i.irrent  . ..     .. .gyp mA 

1'lxtc~ llisGifrrtion . .... . .   . ... . .   ... 420 Wat~.~ 

Typical Operat _on: 

Plea.~e refF~r to ' he ''~tri ,I '~o. 3 modulat~~i charactflristics." 

. Y, 

fi~ipp~on electric ~~r~~~n~L~r~:`~: 
,... ... 

y; ,.w 



v 

!r. —.., .... 

i1'. ~ C~0 ~~cl 

i)(' !arid \o, l ~.oltu~c . . .. ...   ... . .. .. .... .. —#GU \~oli: 

IN' Plate Curre!;t . . ....     .. .. . . ... ... .. 00 ,:tea 

ll(' Grid \o.l t'tirre;lt   . .... ...   .#(} ~~~ 

Plate Inln;t   , 

Plate lli~sip;;t~on .  

Grid 10,' i1i,~i lr,;tiou   ... ... . .. .... .. . . .. ... ~0 k~ ; Fitts 

[ i !~i>>r :;n , l !~~• itl ,~t;,r—t' I ,.-.- i' I 

~_' C! ('e'7• tUI'F' 5:.11, ~lOUG .'.I;jLill a Qi':i.1 

.3 inita~e . . . . . . . .. . .. .. . .. .  

~l 

l~~U l-clt a 

ik' ;' 1 ~! ~ ~_ 1 0 l t a~ c     _'f:)(IU 3U(sC, b"cl t 

Ik' i-rri ~i tin.3 ~~olt~~~~ . ..     .. i) U ~~oit 

fk' Grid Xo. ~"ott:,~rf~   ... .. . .. .. .. .... ... ri)O 5t)t) ~"olt:; 

Ut; Grid tio. l t'olL:1~~E~   ... .... .. .... _'UG _'f1O Ynit-s 

f'en;t Rh' Gri_ ;i ~o.l 4"olt,a~c'   3OO 3~r~) 1.olt.s 

lk' f'l~;te ('urret;t   ~i)0 -#~!) ~~1 

'{! :~ ~ '; 

E~ . ~ k" ar t t. 

Foa-car c)~;t ~~~ii (a~~rox . 1   .. .. i 1') 1(: ~r , :~.,' - 

I,f)i3,t7 I'O:: E'r !)tl i.~)' :? i ii h~)2'OX. ~ ~[;OIP _=~ E33`) ~t?li Rzit' 

r;o?«- _ ;,,~ ,:-Le ~, kF~ i. re-iu~:ed i,~ ~4ri~- in~~ po~~~r f'~~r o-cillaror. 

;k' !rr! ~ ; A,;, 

Dri~~ i n<_• I'o4 

1it)O k",Ltts 

~> ~a ~~LL t t :, 

.r~ ~nt ( ;! ~.I,rt>x. 1 . . . . 

r I .rI~, ,;rox. ) 

f~~~~on E~~tri~ Cni~?~aan~<l.tc~. 



~~ ~'" '~ ~,,,m 

J :,~~1 

~ 

r,~~;,~i '~I; VG~TAGt (Ef) = 1 ~ Vac 
~C PCATE V~LTAG~== 2Co0 v~~ 

— ~C GRID N0.2 ~✓Ot_TJ1GE (tcc2) = I C G C Vu'c 

6R1G X10 2 SERIEC RESIST~IUC~ (R~z) == I ~ r<st 

~c GRID ~c. l vo~TAG~ ct c~ ~ - -IS o vdt~ 
PEAK f~F GR]U NO I VOL1f1GE ("~y; m) _- 31~V 

~ 

~o 

I 

--~ 

~ L'U 

i  

/ I 

i  c 2----_._—~_! ~—.— 

~~~ 

— 3C~ C — i i; ~ 

T " 

CrRID ;ti0 3 U'CL-itaC,~- (E~ ~l IN ~:~~, ,~ 

~ 'r> f~ I Ibl ~~~~ 
~~ ?~ it r 1:1n' -- :f'l `~~ 

~i~;~rjr ~l~c~a~i~ ~ ~~~~~~~ ~. ~.~;. 
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- FIL;aMENT :'GLTNt~ {Ef) =12~~~~ 
~~ ~C LTRIp NQ2 VUl-TAtiE (EC2)=500Vd~ 
`''~' o~uRID NG.3 ~'t~L7A(~E(EC3)=ov~c o ~ 
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C 50L' 1000 1500 ZDGv 

PLA?E VOLTAGE (E6) IN VOLTS 

('250A CON,StANT C URREN t CHAR,gC i GR1~Tfc.S 

I 
 1 

1 I FILAMEi~ ~ VOLIafi2= ~~} > °=:2Vuc 
DC GRID NOZ VOLT~uE- '✓=:cz)=5U~VdC 

_~D~ GRID N0.3 VOLC~~4E f Ec3l =0 VQC 

-~ ~~~"'-~ ---" — ~ _ T i =-1=__ _; _-, -- ~ -- , • • 
_'.-fir 

~. 1 Q 

1 i. 

. ' .i C{'h1'-1N ( CURE=N 1- CHI"~f;'"i 

~'PNt~~~ ~~~~trs~ Compao~ L~~. 
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