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LIST OF REPBESENTATIVES AI|D FIRUS gEO ACT
AS REPRESENTATIVES

Not ircluilcd a rorldwid. DGtoorL ol ilirtribntort
ADEN

A. Bcnc & Co. (Adcn) Ltd.
AFGHANISTAN

Kabul - S. Fazal & Co.
ALGERIA

Algier - S.A. Philipr Nord Africainc.
AIIIERIC, SAMOA

Pago Pago - Burnr Philp (Soutl Sca) Co. Ltd.
ANGOLA

Bcngucla . Lobito - Luanda - S.C. "Lusolendi' Lde.
No"a Lisboa - Sarel Lda.

ANTIGUA
St. John . Brown & Co. Ltd.

ARABIA
Mecca . Abdulaziz Rcdiab & Abdullah Silrilah.

ARGENTINE
Buenor Aircr. Philipr Argcntina S.A,

ARUBA
Marchene Moron & Co.

AUSTRALIA
Sydncy - Philips Electrical lndustric: of Au:tralir (Pry) Ltd.

AUSTRIA
Wicn - Philipr G.m.b.H.

AZORES
Ponta Dclgada - Jo6o Soares Jr.

BAHAMAS
Nasrau - Taylor lndustries Ltd.

BAHREIN
Alrican & Eastcrn (Nc!r Eart) Ltd.
Ahmcd Fahhroo Bror.

BARBADOS
Bridgctown . ManninS & Co. Ltd.

BELGIAN COHGO
Ldopoldvillc - Socidt€ Congolaisc i Rcrponrabilitd Limitc.

BELGIUM
Bru:sch . Philipr S.A. Bclgc. M.B.L.E.
Manulacture Bclge de Lamgcr ct dc Matdricl Elcctroaiquc
S,A.

BERMUDAS
Hamilton - The Bcrmuda Co. Ltd.

BONAIRE
Marchcne Moron & Co.

BRASIL
Rio dc Janeiro - S.A. Philipr do Bracil.
Sao Prulo - "IBRAPE" lnd. Brar. dc Prod. Elcctr6licor
y Eldctricor S.A.
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bnrrrsn cutANA

"". 
ttff,aii, (DcmrnH) - BooLcr Storor Lr&
Samarri - Burnr P-hilp (Sourh Sca) Co. Lrd. lra . Weu -

gUilr"ti6fr.O-U[1lul _ Robcrt Giilopic ptr Ltd.
Belizc - Guy N. F. Nord Ltd.

BURMA
_ - _!"nroon - Trading Co,, lqtc Hcgt & Co. Lrd.
CAMEROUN

Doualr . Gc. Soudanrirc.
CANADA

Lcasidc -(Toronto)_- Phitipr tndusrricr Ltd.l{o8crr Mricrtic Elcctronics Ltd.
CANARY ISLANDS

Lar Palmqr - Philipr lbdrica S.A.
CAPE VERDE ISL,
__-Srn Viccntc dc Cabo Vcrdc - M. Ribciro dc Almeidr Lda.CENTRAL PAPUA
__ Port Morcrby - Steamrhip Trading Co.
CEYLON

Colombo-Mauricc Rochc Ltd.
Colonbo-Robort Ascncv-
Colombo -.Rrdio Dcvciopmcnt Organirtion.
Colombo - Thc Bririch gL.tri" C--tia. ---"'
JeIInr - A. K, Mohamed & Co.

CHAI'
____Ft Archaoboult - Ft Lrmy - Comp. du Nigcr Frangrir,CHILE

Santir3o_dc Chitc - Philipr Chilcnr S.A.l
ts. rlro luotr AfcDrt.

COLUMBIA
Bosoti - Philipr Cclumbiana S.A.

COOK TSLANDS
Rrroronga - A- B. Donrld Ltd.

COSTA RTCA

----San Jord. Tropicel Comminion Co.
CUBA

Hrbrnr - Giralr S-A-
__- Habrna - Philipr Cubrnr S.A.
cURACAO
__-_Villcmrrad . Mrrcbcne Moron & Co.
CYPRUS
_ - _Nj"_"_"t-: D. Ouzouniao M. Soulrrnioo & Co.
DAHOMEY

Cotonou - C. B. Ollivent & Cc
Compagnic du Nigcr Freoc.ir.

DENMARK
Copcnhr3cn . Phlipr S.A.

VT



DOMINICA
Roreru - Avoub Dibb,

DOMINICAN REP,
Ciudad Trurillo - R. ErteYr & Cir.

ECUADOR
Quiro - Philips Ecuador C.A.

EGYPT
Cairo - Philips Oricnt A,S.

EIRE
Dublin - Philips Electrical (Ircland) Lrd.

GREAT BRITAIN
London - Philips Elcctrical Ltd'
London . Mullard Ltd.

ERITREA
Asmarr - Gcllatly'Hanley & Co. Ltd.

ETHIOPIA
Addir Ababc - Gellatly Hanhev & Co. Ltd.
Addis Ababa . M Kho"danian.

FALKLAND ISL.
Port Stanlcy - Lcr Hardy

FINLAND
Helsinki - Finrka A. B. Philipr.

FITI ISLANDS
Srrva - Fiii Tradin3 Co.

FRANCE
Parir - S-A. Philips Eclairae. et Radio.
Parir - La Socidri La Radio Techoiguc.

FRENCH CONGO
Pointc Noirc - Brareu"rllc. Soc Com. de Kouilou Nirri.

FRENCH GUYANA
Cayenne - St Laurcnt du Baroni - F. Trnoo & Gc.

FRENCH GUINEA
Cona[ry - Comp. du Nigcr Franeeir.

GABON
Librc"illc. Port Gcntil . Comp. d'Erploitrtioa Commcr-
ciale Airicaioc.

GAMBIA
Burhursr - Unircd Afric. Co. Ltd.

GERMANY
Homb"re - Dcutschc Phrlipr G.m.b.H.
Hamburg - Elcktro Spczirl C m.b.H.
Hamburg - C. H. F. Mollcr A.G-

GIBRALTAR
Irish To*n. M"nrhcm Scrruyr Lrd.

GOLD COAST
Accra - Kumosi - Trlorrdi
Soc. Conrm. dc I Oucsr Africrio.

GREECE
Athcor - Philipr S.A" Hcllaniquc.
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CRENADA
St. Gcorge - Villir mron'r Ltd.

GUADELOUPE
Brccc Tcrre - Soc. Col. d'Elcctricitt
PoinriPitre-Scodel.

GUAM
Agane - J. G Lirtlc Company.

GUATEMALA
Guarc mela City . Curqcao Trcding Co. S.A.

HATTI
Porr au Princc . Crracoo Tnding Co. ol Hoiti S.A'

HONDURAS
T.e'cigalpa - H. Hasbun & Cia.
Sa" Pedro Sula. Jacobo S. Cenqhuati.

HONGKONG
Philipr lndustricr (Fer Eut) Ltd.
Codderd & Co., Ltd-

ICELAND
RcyLjavi! . S"orri P.B. Arnar. - Rcylicvi! - Vidnclirvcrdun

RiLririns. Radiortatsmonopol.
u{DrA

Calcutta . Philipt Elcctricll Co. (lndia) Ltd'
VIETNAM

Saigon - Hanoi . Hailong - Soc' lndo-Chiro Luminclccrcc
cr Radio S.l.L.E.R

INDONESIA
Dirlrrn - Phrlipr Fabrio3e- cn Hrodcln'ri. N.V.

IRAN
Teherrn - S.A. Nour.
Tchcrun - Krloc S*edc Co. Ltd.
Tchcrun . Radio Shehab.

IRAO-- 
d"gd"d - Berrch . Alricrn & Eutcrn (Nclr Eut) Ltd.

ISRAEL
Haite. Philipc lrrrcl Ltd.

ITALY
Mil.n - Philipr Rcd'o S P.A.

IVORY COAST-- -Ci".l-a"i* ' Abidian - Sarrrndra . Grand Lrf,ou -
Bobo-Dioularco - Cic Frsnc. dc la C6to d'lvoirc.

IAMAICA
Kinsrron - Dccordo"a Agcncier Ltd.

!APAN''-- O."1" . Motrurhitr Elcctric Trrdin3 Co. Ltd.
KENYA--- Mo-b.r" - Ncirobi . Twcntrchc Ovcrrcrl Tnding Co. Lt&
TUWAIT

Abdul Rerul Frni.
I.IBANON

Bcyroutb - PLilipr Librn Svrir S.A.
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LIBERTA
Monrovir - Oort Afrilororc Comprgoic.

LIBYA
Bcnghazi - Radio Hourc.
Tripoli - Rubcn di ldi&e Nahun.

LUXEMBOURG
Luxcmbourg - Philipr S.A. Bclgc,

MADAGASCAR
_ _ _ -Trnanarivc - Haiungq - Soc. Mancillairc du Mr&ggcrr.
MALAYA

Singapore - lpoh. P.nang. Kuala Lumpur. Villiro
Jrcks & Co. (Mrlava) Lrd.

MALTA
Valcta - C.A. Micallcl & Co. Ltd.

MARTINTOUE
Fort de France - F. Tanon & Cic.

MAURITIUS
Port Louir - Adam & Co. Lrd.

MOROCCO
_ Crrablancr - Socidrd Mrrocainc Philipr.
MEXTCO

Mexico City - Philipr S.E.T.
MIOUELON

Leroux Deschamor.
MONTSERRAT

Plvmouth-W.L. Vall & Co.
MOZAMBIOUE
--__Lo-urenso Marsucr - Bcire. Zuid Afritcrnrch Hrndclrf,uir.
NEPAL
--__(alqrandu - The Servicc Supply Srorcr.
NETHERLANDS
--_ Eindhoven - N.V. Philipr Vcrh. Mij.
NEW CALEDONIA

Noumea - Erablilrcm.ntr Bqllsndc.
NEW HEBRIDES

Port Vila - Etablirccmcntr Ballande. Comptoir Fnncdr
des Nouvcllcs Hdbridcs.

NEW ZEALAND
Vcllington - Philipr Elccrical lndurtricr of Ncr Zcdrad
Ltd.

NICARAGUA
-_ - Monagua - Automotriz t Equipor todutrido.
MGERIA
_- _ _l=?_go" - Krno . Soc. Conn. dc l'Ouerr Alriqia.
NORWAY
__ Orlo - NorrL A.S. Ph.ilipr.
NYASSALAND
pAN{ifitt" - Blanryrc - Thc Afriqn LqLo Corp. Lrd.

laaama City - Rodrigucz Comoriir Lrdr.
Lhvid . Angcnciar Pro-Ancriqnu dc Chiriqui S.A.
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PARAGUAY
Aruaci6o . Philipr del Pururr S,[

PERU
Limr . Philipr Pcrqenr S.A.

PHILIPPINES
Manila - T. J. Wollt & Co. lnt.

PAKISTAITI
Karrchi-Philipr Elcctricel Co. ol Palirtan Ltd.

PORT GUINEA
Birsao - Nouvcllc Socidr{ Commcrcide Afriqinc.

PORTUGAL
Lisbon - PhiliDr Portusu?n S.A.R.L

PORTUG INDIA
No"a G6" - A. R. Mungrc,
No"e G6e - Vcrncncar & Filhor.

PORTUG TIMOR
Dili - Soc. Agricolo Patria I Tnbalho Ldr.

PORT. W. AFRICA
San Thomi - Aurpicio Mcnczcr Lrd.

PUERTO RICO
Poncc - Sambolin y FiSucror,

PUNTA ARENAS
Arcchcta Hoor-

REUNION
Seint Dcnir. Cic. Mrncillrirc dc Mr&gscrr.

sT. xlrTs
Barscrcrrc - Archibald Agcncicr.

ST. LUCIA
Cact"icr - Clarl & Co. Ltd.

ST. MAARTET{
Philipsburs - C. J. Willi.m..

ST. PIERRE
Lcrour Dcrchempr.

ST. VINCENT
Kinsrton - W. J. Abbott.

EL SALVADOR
San Selcrdor - Cunclo Tndior Co. S.A.

SENEGAL
Drlrr - Krolrck. Ziluiochor. FoundiouSnc. Nouvcllc
Soc. Com a.rc. Alrioinc.

SEYCHELLES
Mehd - Adrm Moor & Co.

SIAM' 
B"neLoL - Holhnd Sirm Tndio3 Co. Ltd.

SIERA LEONE
Frccrown - Unircd Alricr Co. Ltd.
Soc. Comm. dc l'Oucrl Alricrin.

SPAIN-- ' 
M.a.a . Errcclonr . Pbilipr lb{ricr $A.E
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SUDAN (Arglo Elyptira)
Khartoum . Gclletly Htnlcy & Co. Ltd.

(Frcnch)
Comp. du Nigcr Frangrir.

SWEDEN
Sto.kholm . Sucnrlr A,B. Philipr.

SWITZERLAND
Zorich - Philips A.G.

SYRIA
Bcyrourh - Philipr Liban Syrie S.A.

SOMALILAND
D;iboeti - V.H. Condayan.
Mogadiscio - A. Bcsrc & Co. (Adco) Lrd.

SURINAME
Paronaribo - C. Kcrrten & Co N.V.

TAHITT
Pape.tc - P. Pcrquicr ct Fein.

TONGA ISLANDS
Nuku Alofa . Burnr Philp (Sourh Sct) Co. Lrd.

TANGANYIKA
Dar-Es-Salaam - Songcr - Trnga - Zcozibar - Mwrazr -
Moshi - Twcnrchc O"errco Trrding Co. Lrd.

TANGER
Cara Ror.

TOGO
Lom6 - Comp. do Ni3cr Fronerir.

TRANS'ORDAN
Amman - Tcwlih M. Kattan.

TRINIDAD
Port of Spain - Invcltmcnt! & Agcocier. Ltd,

TUNISIA
Tunrs - S.A. Phrlipg Nord A[ricainc

TURKEY
lstanb,rl . Tiirk Phrlipr Ltd. Srrlrcti.

UBANGT SHARI
Bangui . Comp du Nigcr Frcncrir.

UGANDA
Kampala - Twcntrchc O"crscar Trrdin3 Co. Ltd.

UNITED STATES OF AMERICA
Ncw YorL - North Amcricro Philipr Comp. loc.
New York - Philrpr Erpcr Corp.

_- N.y YorL - Ampcrcx Elcorooi; Corp.
URUGUAY

Montcvidco - Phrlipr del Urugury S.A.
UNION OF SOUTH AFRICA
_.__Johannesburg - South Afrrcro Philipr (Pry) Ltd
VENEZ U ELA

Cara-as. CA PhrLpr Vcncuolanr.
WES] ERN SAMOA

Apia - Burnr' Phrlp (Soorb Scs) Co. Lrd.
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TYPE NUMBER SYSTEM
Below the present type number system ls givcn for
tubes having type numbers which provide informat-
ion concerning electrical data, principal uses, bases
etc. of the tube.
It is pointed out. however, that In a few instances
it has not been possible to adhere strictly to thls
system.

RECEIVING AND AMPLIFY]NG TUBES

The type number consists of a number of capltal
letters followed by either one or two figures (e.9.
EF 6, UCH 81).

First letter: indicates the filament rating.
Second and subsequent letters: indicate the Gypc
classifi cation.
Figures: indicate a serial number.

The key to this system is tiven in the following
tab I es.

First letter
A - 4V
C -200mAD-1.4Vbattery
E-6.3V
G- 5V
K- 2Vbattery
O - no filament
P -300mAU-100mA

Second and subsequent letteri
A - R.F. single diode
B - R.F. double diode
C - Triode (except ourput and gasfilled triodes)
D - Output triode
E - Tetrode (except output tetrodes)



F. - Pentode (except output pentodes)
H - Hexode or heptode
K - Octode or heptode
L. - Output tet.od'e or pentode
M - Tuning indicaror
P - Tube with secondary emission system
Q - Enneode
X - Full_-wave gasfilled rectifying tube
I - fla.lf-wave irigh-vacuum reciifying tubeZ - Full-wave high-vacuum rectifyini tube

Figures
Serial number

SPECIAL TUBES
(reliable, ruggedized, long life tubes, etc.)
The_ system is similar to that of receivins and
amplifying _tubes, however, rhe figures are ilaiedbetween the letters (c.g. Eg0F. E-90C4).
CATHODE-RAY TUBES

flg ,yp," number consists of two capital letters
{:]l:ry:a. by two sets of figures (e.j. oC-ii:i,
MW 31-16).

Fir-st letter: indicates the method offocusing and
deflection.
Second letter: indicates properties of the screen.
First group offigures: indicaies aimensioni oft e
screen.
Second group of figures: indicates a serlal num-
ber.

The key to this system is given in the following
ta b les.

First letter
D - Electrostatic focusing and electrostatic de-

flection in two direitions.
M - Electroqagnetic focusing and electromag-

neilc dellection.



Second letter
B - Bluish fluorescence. short persistence (1o/o

of max. brightness after 0.01 sec)
F - Orange fluorescence, very long Persistence

(0.10/6 of max. brightness after 75 sec)-
G - Green fluorescence. medium persistence

(1o/o ol max. brightness after 0.05 sec).
N - Greenfluorescence.long persistence (0'17o

of max. brightness after 6.4 sec)
P - Double layer screen. bluish fluorescence

of short persistence followed by greenish'
yellow fluorescence of very long pers-isten'
ie (0.1% of max. brightness after 80 sec)

R - Greenish-yellow fluorescence, long persis'
tence (0.1lsofmax. brightnes5 after 20sec)

W - White f luorescence, medium Persistence
Direct-viewing tubes: colour temp.8000 oK

Proiection tubes : colour temp. 5500oK

First group of figures
Four round tubes : screen diameter in cm
For rectangular tubes: screen diagonal in cm

Second group of figures
Serial number

TRANSMITTING TUBES

The type number consists of two or three capital
letteri followed by two sets of figures. For some
types a group of letters is added (e.g- TAL 12/10'
DCG 4/1000 G).

First letter: indicates the tube classification.
Second letter: indicates type of filament or ca'
thode.
First group offigures: indicates oPeratin8 voltage.
Second group of figures: indicates Power.
Added letters: indicate the tube base-



The key to this system i5 given in the following
tab les.

First letter
D - Rectifying rube (included grid-controlled

ttr bes )
M - Triode (A.F. amplifying tube or modulator)
P - Pentode
Q - Tetrode
T - Triode (R.F., A.F. or oscillator tube)

For tubes having dual systems two of the above
mentioned lerters are used. (e.8. QQC 04/15)

Second letter
(third lettcr for tubes having dual systems)

A - Directly-heated tungsten filament
B - Directly-heated thoriated tungsten fila'

ment
C - Directly-heated oxide-coated filament
E - Indirectly-heated oxide-coated cathode

Third letter
(fourth letrer for tubes having dual systems)
G - Mercury-vapour filling
L - Forced air cooling
W - Warer cooling
X - Xenon filling

When the type number does not contain a letter
indicating the cooling the tube is radiation cooled.

First group of figurcs
Rectifying tubes: Approx. D.C. output voltage

in kilovolts in a three-Phase
half-wave rectifYing circuit.

Transmitting tubes: Approx. max. anode voltage
in kilovolts.

5



Second group of figures
Rectifying tubes: Approx. D.C. output power in

watts or kilowatts per tube in a
three-phase half-wave rectl-
lying circuit.

R.F. tubes: Approx. output power in watts
or kilowatts in classC telepraohy.

Modutators: Approx. anode dissipaio,i fn
watts or kilowatts.

Added letters
E - Medium 7p.-base

ED - Edison base
EG - Goliath base
G - Medium 4p.-base

GB - Jumbo 4p.-base
N - Medium Sp.-base
P - P-base

PHOTOTUBES
The type number consists of two figures followed
by two letters (e.g. 90AV).

First figure : indicates the tube base.
Second figure: indicates a serial number.
First letter : indicates the type of cathode.
Second letter: indicates the ciais of phototube.

The key for this system is given in thi followin!
tab les-

First figure
2 - Loctal 8p.-base
3 - Octal 8p.-base
5 - Special base
8 - Noval 9p.-base
9 - Miniature 7p.-base

Second figure
Serial number

a

a

a



: First tetter
^ A - Caesium-antimony cathode (bluesensitive)

^ C - Caesium-on-oxidized-silver cathode (red
r Sensitive)

- Second letter
- G - Gasfilled

: V-HighYacuum

^ VOLTAGE STABILIZERS
- The type number consists of a number followed
- by a capital letter, a figure and in somF cases
- by a second capital letter. (e.9. 85A2,150C1K)
- Number: indicates burning voltage.

' First letter: indicates the current ran8e.
- Figure: indicates a serial number.
- Second letter: indicates the tube base.
- The key for this system is given in the following
- tables.

- Number
] e""rage burning YoltaSe in volts

I First letter
- A-max. 8mA
- B-max,20mA
- C-max.40mA
- D - max. 100 mA
- E - max. 200 mA

I rigrr"
- Serial number

^ Second letter
^ K-Octal 8p.-base
- P - P-base



SYMBOLS
ElcctrodGr

o Anodc
oh

oig n
d
D

I
tc
I
i.c

t
tG)
&(o)
I
m

t
s

Auxiliary rnodc
Ignition anodc
Anodc of detcction diodc
De{lection platc or rod
Filament or rcsistancc wirc )
Fi16ment tap or tap of rcrirtrncc wirc
Grid
Int-ernal connection (not to bc conocctcd cttlr- -
nally)
Cethodc
lnput cathodc lcrd of U.H.F. tube
Ourput catfiodc lcad ol U.H.F. rubc
Fluorcrccnt icrceo
Ertcrnrl coriducting eortin3
Intanal rhicld
Switcb

Elccrrodc ry.teE,
D Diodc
H Herodc or Hcptodc
P Pcotode
I Triodc

Volta3or

Vo Anodc volrr3c
Vattc Anode voltagc of conducring tubc
Vor^, A.C. anodc voltagc (r.m.r. valuc)
Vo, Voltagc bctwccn anodc and grid
Voh Auxiliary enode voltagc
Vohatc Auriliary anodc voltagc o{ conducting tube
Vahign Isnition voltagc ol auxiliary anode
VoAp Pcak valuc of ruxilirry enode voltagc
Voin"p Pcah vrluc ol invcrsc anodc roltrgc
Voo Pcah valuc ol rnode volragc
V^r, Arc voltr3r



V3 Sugrgly uolrrgc
Vbo Aoodc rujrply "olregcVtr, Supply voltegc ol rccond grid
/bur. Burnrng eottsg. of rolrrgc rtabilizcr
4Vborn Burning volrrgc vrli.tron ol voltrga .rrbilizcr in

rtabrliuing rangc
Vconlt Voltatc nn8:c ol cqrtcnt regolltot
V7 Anod. roltrgrc of dctccrion diodc
VAn, lovenc rnodc volregc of detcction diod.
Vtnto PcrL vduc ol iovcnc enode voltegc ol detcction

diodc
V! Frlrmcnt voltego
V, Grrd "olragoVrltcl Grid volrrgc ol conducting tubc
V1inr9 PctL toluc of rnt.rrc grrd voltrtr
Vro Pcrh "eluc ol grrd voltegr
Vl A C inpqr eoltrgc pcr rubc
Vr"n lgnitron voltegc
yio"j, Pcrlr "eluc ol invcrrc coltagc
Vl Voluge bctsccn c.rhod. 6nd ch.trit
VA Voltrgc bcrwccn c.r[od. snd lrl.mcn?
VUo PcrL vrlu" of voltrgc bcrsccn ccthodc cnd lrlcocnr
Vl Volta3c o[ fluorcac.nr lcrecn
yo A.C outpur volragc. D C. ootput volrlg.
lor" Orcrlleror voltr3c
lr, Sccoodery urnrlorocr volrr3c (witboot locd)

C qrrcotr

lq Aoodc cuncnt
loh Auriliory qnodc currcnt
fo-at Aoodc currcor rt full drivc
to-r. Aoodc cqrrcnr sithoqr dnvc
Io, PorL rrluo ol rnodc current
15 Suggly cuncnr
lcontr Currcnr nngo of voln3t rtrbilircr
14 Anodc curcor ol dcrcction diode
Ib Pcrt rrluo ol rnodc curcnt ol dcrccrioo dio&



t1
t,
Ilnrr
ljmin
It
I1
I1
Io
Irr"
\.t
Irorro

Porctr
wa
wi,
'wo

Filamcnt currcnt
Grid currcnt
Grid currcnt rt full drivc
Grid currcnt without drivs
Pcrk valuc of 3rid currcat
Ccthodc curcnt
Currcnt of lluorcrccnt tcrcn
D.C, output cutrcnt DGt tubo
Rccommcndcd curont
Strbihzcd currcnt o[ cur.nt rcSut.tot
Surga currcnt

Mar. rnodc diuiprtioo
Drivinj powcr
Mr:. output powet

Roirlracqr
Rd Ertcrnrl rnodc rcrirtorl

Matching rcrirtancc;
Total anode rcrirtancc of rcctifyin3 tubc

Roo Matcbins rclirtlnce of pu:h.pull rnplilicr (rnodo
to anodc)

Rde-ping Drmping rcrittrncc
&c Equivalcnt noirs tcrirtancc
R6 Rcailtrncq oI thcrno-clcncnt
R1 Rcli.tincc ol fihmcnt
R, Ertcrnel rcrirtancc bctwccn grid rnd cathodc
Rr' Ertcrnrl rcti.trncc bctwccn 3rid end crthoda ot

ncxt tubc
lntcrntl rerirtrno
lntcrnd tcrirtrnce of dctcction diodc
Rcritt!trcc bctwcco cathodc and cbe$ir
Ertcrnd rcrirtrncc b.twccn crthodc rnd lilencat
Totrl rnodc rcdrtancc ol rcctifyin3 tubc
Ertcrnrl rcrirtancc bctwecn * Z6and lr\9q1sa66.
E:tcrnel tcrirtrne bctwccn 31 rnd churit/ mctcr

R;

4'a
R1
Rgr
Rt
Rr
R,

10



q Ertcrnal rcrirrencc bctwccn * Ztr,rndfrl
q Ertcrnal rcrirtrncc bctwccn rr rnd []nl!.!tjo'
R: Ertcrnal r*irrancc bctwccn f,.nd "h.r.irJ 

-tt"t

CrDrcitanccr
Ca Anodc to rll orher .lcmcnr crccpt control jrid
Cot Anodc to grid, all othcr clcmcnr carthcd
Cah Anodc to carhode. all othcr clcmcnt: crrthcd
CAh Anodc to crthods of dctcction diodc. all othcr

clcmcntr crrthcd
COn, Dcflccrion plarc D ro dcllcction plere D'. rll othcr

clcmcnt! G.rthGd
Clitt lnput crplcitor ol smoothing fikcr
Ct Crid to all othcr clcmsntr crccpt uodc

Mirccllencour
d.ot
frcq.
t
'lN
s
sc
sat
S.

Totrl dirtortion
Frcqucncy
Volregc gein pcr strrG
Numbcr ol rnodcr o[ rcctifying tubc
Scnsitivity
Mutual coaductancc
Convcruion conductancc
Effccrivc rlopc of oscillaror tubc
Mutual conductancc ol orcilletor rriode at /r: 0 V
and l/or": 0 V
Ambicnr tchpcraturc.
Tcmpcrrturc oI condcnrcd mcrcury (rt tLc crrhodr)
Rccommcndcd tcmpcnturo
Avcraging timc
Dcionization timc
Hcating timc of iubc
lonizrtion timc
Pulrc tinc
Shadow anglc on lluorc3ccnt rcrcen
Efficicncy
Gain fector
Gein hctor ol srid No. 2 witb rcrpect to grid No. I

lrmb
lHr
lra"
r.t
rdio.
T1
7io.
ri.o
a
q
F
F rtr

11





. RECEIVING AND AMPLIFYING] rUBEs
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PREFERRED .
D@U

Hrh r Hih /

!

I DS 9l

ffd B9l ffitl EMS BFO Ec t,
ECC {
ECC !l

UAF T2 u8 rl ulf al uASc e tr& LJC 9I

nil s9l sn Eff it



^ TYPES

Id
H;ar.

D9l w9 oL9
oLs

Dr( tl
o|( rt

Dil 
'0

pal

cz t2

ECL O
EF 

'IEFS
tFO
lF t0

Etx
EL 

'IEL 1T

EL tI
LA

€c{ o
ECH U

EQO Eltt ,a

EY 
'If,Y0

EZO

ttr al

GS
UFE UL 

'I
trcH c
trcH a

W' uv 4l

UYd

lc|. o l:Fs EFN
Pt tl
Plo
PL 

'1

m!l PY TI

?Ytl



RECEIVING AND AMPLIFYING TUBES

Type Filar.rent 
I 
Annriotion I il:,lfm lc,-",t, 1-ay I characteristic | """3:"T.",

58 CG
58 CV Phototubcs. see p. 162

85 Al
85 A2 Voltage rcfercncc tubes, see p, 164

90 AG
90 AV
90 cG
90 cv

Phototubcs, sce p. 162

100 El
150 Al
150 82
1s0 cl

Voltagc stabilizcrs, se p. 164

328 lndustrial rectifying tube, se p.142

329
3t0 Currcnlr"gulators, sa p. 170

35{
36?
{51

Industrial rcctifying tubcs, *e 9.142

I D ) tf | | | t ) ) | ) ) )



)rtff) I

152 Currcnt regulator, sc p. 170

1002
1010 Industrial rcctifying tubcs, se p.142

totz Currcnt regulator. sc p.170

103?
1039
10{8
l0{9
l0s3
105{
l0s9
1063A
1069K
1089
t ll0
ul9

Inductrial rectifying tubcr, 3e p. 142

ll20 Currcnt rcgulator, se p.170

u29
ll38
l163
ll6l
It?3
ItTl
ll?6
ll7?

lndustrial rectifying tubcs, scc p,142



Tvpc Filanont
drto Application Voltagcr

Recirtorr Currenr (mA) Characrcrirtic
data

Barc
coucctionr

l33l Currcnt.lcgulator, see p, 170

1533
153{
,l$t3
l5{l
1553
155{

Inductrial tcctilying tubc!, scc p. 142

l56t
Full-vm
roqilrinr

tubr

Vr- 4VIr:24 R.ctili.t
h, : 2x500V

- 2x400V: 2x300 V

/. : ma:'120: max. l,l0
- max.160

Critr) fipI
& : min,50 O
Cit,) @pE
& : min.l000

.4.,\r'
, AI'

t56a
l?01
t?10
t7254
t729
t?38
l?l9a
1?6E
t?8E

Indurtrirf rccilying tuba, ta p.142

l ) | ) ) t ) ) ) | ! | | ) | ) | D ) ) ) | | ) I ) | | | | )) | | ) ) D ) ) l | ) )



ftft ))trr|

t80s
Full-rrn
t ditrirr

rob.

h- 1Y
I- tA Rroilicr Vn : 2xffiY

- 2x3@V
Io - mar. O

- max- l(Xl q
1838
lE49
lE59

Indurtrial rcctifoing tubcs, e p.142

r) TuLc bre. lor roclcr *o r.175



Tvlc oH:* jannucarioal X:,:ff$ lcorr.ot,(-lll 
ct"iT;;'i"'t | "o,|i""io,.

t90l
l9t0
t9{t
1945

Currcnt regulators,se p. 170

3530
3533
3538
354s
35{6
3554

Phototubcs, sc p. 162

4060
4065

'1066

Electrometcr tubcs, scc p. 168

1132 Eimetal rclay, sc p.169

43{9
{369
{370
{371
4372
{3?3

Surgc arrcstcrs, scc p. 166

ttl t) ) | | ) ) ) | ) | | ) ) l r l )-)



)l I ,rrrr)rrrrrrr)),
t378
{:t?9
r380
t3E3
{390
1397

Surge arrqtcrc, sc p. 16

162r
Output h:7.2 Y

lr-l.lA
Clu A

timl
rnelilicr

y. 800vv. -90 v
I.: 35

S : 23 mA/V
& : 3kap:7
&: ilkoll/.: 9v
W": J2Vl

o
t630
Tdodc

Vr:4.2 Y
It:0.25A Prc-rnplitior

t30 v
6ka

-8.4 V
I. * 8.5

s:
R,. :
fi,.=

l.3mA/V
5.5 kA
1.3 N
t.t w t

Spc. 4 p. (!)

{631 Vr:2Y
Ir :0.25 A

Prc.rmplillcr
v. 130 v& 0.6 M(v, -15 v

Io - 0.7

S - 0.5 mAlr'
& = 55ko
r -. 3.24 Nll": l.l Yl

{636 h: 4v
l: l.tA

Typicrl
v. 200v
Vn: l00V
lfn : -2V

Ia- 3
tn - 1.2

S:2.lnA/\
& : 2.2MaC"n< 6 mpF

/;\9.
e'( " 1 )e:
\1)vrcr

o



Tvlc Filamcnt
&r! Applicatioa Voltagcr

Rcirton Currentr (mA) Charactcrirtic
data

Barc
connectionr

46rl
Ourput
tdodc

h: 4V
ri :z.tA Trpic.l

clrnctrirticr
yn
Va-

t500 v
-t40v

In:15
S : 2nAlY
& : 4.6kop:10
W" = 25Yl o

t652 :
AXI

Golill:d
lull-rrvc
rcctilyine

Vr: 4V
It - 2.4A

Rcctificr Vr o 2r500V
I/.* - m.l5V Io -max.l25

& :min.200!-2
Ctit,:ma*,64rF
R,Tmin.t5oo
Ctitr:max.32rF
& -=m-h.l00o
C itr:max. l6pF

,,--\"v"

t65{
Outpur

Vr:63Y
h :1354

cr... A
linel roplilitr

v" 250v
Va : 275VRr - nsa

In-72
Ira-8

s
&
&
w.
w.

: 8.5 mA/V: 22ka
- t.5ka
- 92Ut
- l8V

e4a
/.:-'Je,
'wy'

Octrl
4654 K

',k&'rr(- o)
\4 U/
tl-e 2

P

4654 P

Clor AB
lurh.pull
rmpli(icr

Vt
Ra-
&

375V
500 !?
lf/54

I"at: 2x 51
I.^,,: 2x 67
Inni": 2x6.5
Ia^.,: 2x 16

R- : 5ka
llo : 26Vl

tl r )ttttt) ) r, t)))t))))rl )))) ))))D))t)f ))) )



,'r't'1, , ,'r'r r r-)l

165?
Triodc

h- 4V
/r - l.0A

Trdcrl
cLsectcrirric Y. = 200Vl/, _ljv L-l

S - 22nAfil& - 45W)p :9
Cq ( 3pF

n).
\)r.

o

t662

tuninf
Tuninr
indicrror

Y. - l5(F170\
%r - l6Fl90\

lo-2
/.r :0.0#-.0.05

.o.
Sra { q (l)

a6?l
1672 U.H.F. tuba, re p. l16

t673
R.F.

ruodr
h- 4v
Ir:135A

R.F.
roplilicr

vn 250vyn 2mv
h, -2'5V

1..:8Ia -15
S - 5mAA
& > l.5MO
Cq1 ( l2mpF

,k>e:
t (o o),

\<._9_/
a

P

1632
OurDut
prtcdc

Vr: 4v
Ir - l.0A

Cler AB
rur[-pull
rmplilicr

v. 375v
Va : 250Y& 54oa

I. 6i.: 2x 24
Io ^s: 2X 29
Ia.i6: 2xts
In^r.: 2x 4

R- = lSl<o
W. : l4V ,nfr$s,Qo'qt.

CLr 8
puL.pull
ragliticr

vo 375VVn zfiVV^ 42V

Ia a;" : 2x 20
Ia nt- 2X 45
Ia-ir- 2x 3
Ia^t': 2x5.5

R-:9kO
W" : l9V



Typ" Filancnt
&ta Anlicetion Voltager

Rcrirton Currcdr (mA) Chrractorirtic
&ta

Ban
connactionl

t683
Ourgur
triod. ':0.95A

Chrr AB
purh.pull vo 350 v

& 85oo
Io nu: 2x 4J
L ^*: 2x 46

&' : 8loW, : 15.6 rV A-00>\

vr'
P

Clnr B
purh-pull
rnolilicr

Y. : t50Vv, -75V
I' n;" - 2x 75
I. ^*: 2x 70

R"' - 5ka
W. : 20W

{687 Voltagc strbilizcr, re p.164 .)

t688
Ourpur
Fntode

/t: 4v
'r: 2A

c|.rr AB
prr[.pull
ruclilicr

y. 375V
Yn - 275V&=rcsr/

I. nin: 2x 48
I" -,': 2x 62
In^i": 2x 5
In^.':2x 9

R- : 6.5koW, - 28,5 W

rdrz6-0>\

b o).

VY"
P

1689
Ourpur
Drnrodr

'/r: 63Y
ti -135A

Clel AB
puL.pull
rmplilicr

yn
yr
Rt

375V
275V
165 A,

I. ^;"- 2x 48
I" nt, - 2x 62
In^i" - 2x 5
In^.,- 2x 9

R- - 6.5kQW. - 285V

et-tt
.lo o\
_(; o;1.

ilzt
o#

r4zo!-D,\
(- o).

Y4
t690 firratron, re p. 147

I | | I t l.D,t t t DLI,D:t | | ,



,rtr|t rrrrlfrf tltllttrrl

59 
r) Comnon rcncn-grid nrirtor.

(tl

1891
Ourput
pntodo

'/r- 6.3Y
tt : 0.94

CLt AB
pur!-pull
emditirr

v. 375Vv, 2frv& n5n

I, ^i.: 2x 24
I, ^rt: 2X 30
Ia^i":2x2.5
L"^..- 2x 5

Rd - l?k9w. l2ul

r.t6ADA
bd.
Y4t699 N

Ourpur
grntodo

Vt- 6.3V
L: l5A

CL- A
6ad erClSrr

y. 2frV't= fr; I, -72Ia :8
S - l4.5mM& - 201rJ'& 35keW"-8vW. - |SIP

Gbo AB
rnl-r.ll
uCilier

Vt 375V
8.1 - 70oQRr IEA

L ai"* 2x 52
In ^r' 

: 2x 64
ln^;":2x6.5
Ia-.'- 2x 17

R- 6WW. : 275V

6851 lmrgc imopq se p. 173

7ns
l3:t0l Voltagr rtd)ilircn. rc p. 16{

t8001
180{0
180{2
r80{s
lEot0

Rcpcatcr tubg, re p. ll0

18r20
18121
18130

Imagc convcrtcrs, sc p. l/!



Typr i W'lrdi..t- Yoltag..
Rcrirtorr Cuftd (nA) Blt

Go[Dactionr

18500
18501
18502
l8sl3
IrSl{

Radiation countcr tubcr, rcc p. 173

20610
tot

28218
X-rry tubcr, re p,112

55030
$5032
5503S
550t0

55oES0l
t508$02
6508L03
s508t0{
55t0G0r(Et on ot

I\ibgnaronr. rcc p.174

5510&03
55l0G0l
t5r,l|l
56390
55395 Klyrtronr, ra 9.174

56000 Hiqh-vaom diodc. ra o.174

r r 'fl I D | | I't,D | | | D | )'l.D D I D l,D t ) ) ) t



AE-t.F€EacF

c-a€
606€
6€9-
€€€o
@

666



Tvpc Filmcnt
&ta Appliotion Voltagcr

Raieton Curratr (mA) Charactcrirtic
dara

Batc
connections

ABZ
Doublc
diodr

h: 4v
h:0.654

D.acror
rnd A.G.C max. 420 V 11 * ru.0.8

i<-71.

''EJ-
,J

ABC I
Do"bl.
diod.

h- 4v
It :0.65 A

Typcrl
v, : 250v
Yt - -7V

I.-4 S : 2.0 mA/V
R : r3.5 LO
p 27

y'.t&'
azlo o).
Yj/

ABL T

Doublc
diodc vt: 4v

It : 2.44

Omr A
Iinrl

roplilicr vn
Rr

250V
250V
--6 V
r50 r)

36
1

S - 9mA/V
R, - 50kO
& - 7la
W. - 4.5WIl. - 9W

4rrKe6\oe'
cto -).\4 0,/dl-a

P

AFT
Vrrirbh

rntodc

Vr- 4V
h :0.65 A

R.F. or l.F.
roplilicr

v.
vn
V,,

250V
t00 v
-3V

L- I
2.6

S : l.E mAfy
& : t2Ma
Cq1 3mpF

,kp;,
"qi''

AF7
R.F. \ vr: 4v

L :0.65 A
R.F.

rnplilirr

y. 2frv
Ya - l(X)V
fj - -2Y

L-
Ia:

,
t.l

2.1 mA/V
2MO

'D
lll



') | | | | | I r ) | , t | , , | , , l | | | , t t , | , , t , r , , | | t | | ) r D ^

AK2
Odod.

Tt: 4v
tr : 0.65 A clnnFr

V" : 250Y
Va+u : 70 V
V", - -l'5 V
Vn : 90V
&' : t0 kJ?

Io : 1.6
ln+r: 3.8

Ia : 2.0
t,, : 0.t9

S. - 0.6 mAfY
& - l.6MO

wfr{;$u
,rl- d.\d o/d-tw

P

AL{
OotPUr

vt: 4v
U : t.754

Cilm A
liarl

rnplilio

V" - 250VYn : 250V
h, : --6V& : troo

I.:36
In : 4

S : 9mA/V
&: 50ko
& : ?ke
Wo : 4.tVWo- 9\V

rrr6ild|
{o o).
\4 0/
cl-,2

P

AXI = 4652

AX 50
Gllillcd

rcctilvinr

h= 4v
Ir - 3.75 A

Rrcrilicr - 2x500V
- mr. l5v

Vn
Vr,. Io : max'275

Ctitt - max. 64/rl
Rr - min. 200 O
Crir, Eiii. 32rl
& - min. 150 O
cr,r. liii. t6rrl
& : min. lfi) f]

/A'q/"

AZI
rectilyins

4V
t.t AIr: Roailirr

Vt, - 2x500V
- 2x,l00V:2x300V

/o - mx. 60: mx. 75: mr.l00
Ctitr : mar. 60 gl

/s-D^
b o)r
V-9/

P



Tvpc Fibnmt
date Application Voltarae

Rairtor Curnotr (uA) Cferaccrirtic
dars

Be
couoctiour

AZl
Fuil.wrv.
rcctilyins

ru[c

vt: 4vh: 2.3A Rccrilicr
I/t, :2x500V

: 2x4$V
== 2x?Ny

/. : rnar.120: mr. 150

- mu.200
Ctitr : max. 60rrF

/s-!0>
.(o -L\E-D/

P

AZ ll
Full.*rvr
rcctilyinr

vr- 4vIr: l.lA Rccdlirr
Vu :2x500V

- 2xrl(DV: 2x3NY

l. - mr. 6{)

-mr 75

-mx. lfi)
Oitr : max, 60rrF

Y
AZ t2
Fuil-y.v.
rrcrifyinr

rubo

h: 4vIr: 2.3A
Rccrifirr

Vu 2xtuOV
2x400Y
2x 300 V

I. : mtx.120: mar. 150: rux.200
Git,:mx, 60tF

AZ 3t
Fcll.*rvo
rrctilyinr

Vr: 4VL: t.tA Rrailiirr
Yu : 2x500V:2x400V

- 2x30V

ln : mr. 60
- mtx, 75: mar. l(X)

Ctn -ro 60lF ,@
itZ I
rrclilrins

h: {v
It -0.72A

n.d0e
Vn 2x500V

2x400V
2x3rnV

f :mx.60
- mu. 60: mr. 70

f,6s -gp1 fl)pF :ffi'
Rialal

t D ) t.t D | | t | | ) | | t ) | ) t ) ),t,) t I r I I D(D,D,D D D lrt't'l | ) t | |



,, f tf lrt)f ttt)f t I r rttrrt

AZ 60
Full.orrr
rcliltina

rube

h:lt: 4V
3A Reailirr

Va - 2x500V
- 2x400V:2x300V

I" -lroZff
-mn 275
- mr300

Ctitr -m* 64pI
& -min 200O
Ctit, -wr 32pF
& - min. l50O
Ctitr : mar l6lF
& - min l00g ?"

c8
ct0ct2 Curtcnt r.gulrtor., re p,170

CBL I
Dooll.
diodr

tsntod.

Vr- tAY
Ir - 0.24

0oA
lioel

raCilhr

Vo
Vn-
Vo-
&

200v
200v

--a5v
v0a

I": 4tIa- 6

S - 8mA/V
& 40LoR" 4.5WW": 4Vw.- 9v 4{*,& ol.v4

P

vn t00 vy, t(x)vvn --{ v& lmo
L- 2lL: 3

S : 6.t mA/V
Rr : 48Ll)
& : 4.5W)
W. : 0.85V



Voltagcr
Rcrirtorc Currurr (mA) Characterirtic Bu.

conlcctioar

cF 50
A.F.

V"
vn
Vil

n
R.
Ra
R1

250
100

=2n
0.3
0.9

I

V

v
MO
MO
ko

.n -
S : 3.3mAA/
Rr : 2.5M0
Fm: 45

,15

Vt 450 VR" 0.3 MORa - IMOVn - -2V: _t0v
- -l2V

Ic - l.t
0.u
0.04

tvt
90

7

gI 2
Doubt.

rcctilyilg
W: 3OY
It:0.2A

R.cr;li.t
(qrLo&r Yt zfiV /. : mr, 120

Cur: 32ll6pF
& - min.

125175 a 6tu'
Jo d.'
v_0,/

IVcltrn
,doubhr n n7v ,. E mrx' Clit, - max.32l F&: 0o

trf | | ) | | t | | | | ) ) | ),t,1 D D D D I D t | ) ) | |





Typ" Filancnt
datr Application Voltagcr

Rairtorr Curcor (nA) Charactcrirtic
data

Berc
connctionr

DA 90
Sinrlc
diodc

Vr: l.4Y
It:0.15A D.t.crot Vain"o:

max.330 V
/d : -ax.
fte : max.

0.5
5 Vt! - ml l40V

%?x'
1f*9'
Minirtur

DAC 2I
Diodc
triod.

Vr:1.4V
It =25nA

Typial

v, t20vv, ov Ic - 0.75
S : 0.4 mAlV& - 0.1 Mop:fi

9-!,Qt

:;49
Octd

VNy. 90v
()V Ia : 0.45

J : U.t mA/V
& : 0.13 MO
u:40

A.F.
ruplilinr

Vr 120 VVr:0V
& 0.5 MO

Io - 0,12 25

Vt - 90Vv, 0v
& OJMO

I" : 0.08 8-a

DAF IO
Diodo

rntodr

Vt:1.4V
Ii -25nA

R.F, cr l.F.
rorlilirr

vn l20v
Ra - 027MAvr, 0v

L-
Ia'

0.85
020

S : 0.7 mA/V& - 2.6MOCoa( 7 mpF

V. - 61.5YV' ' 67.5YYn 0V

L-
Ian

0.8t
020

S : 0.7 mA/V
Rr - 1.6 MO

t')r:D,D lrD l.l D,l | | | | | ) ) | l,t I D,l,l t | | ) | D(l ,D'l'D'l'l



,rrrrDttfrtttttltrDt

DAF {I
Diodo

Fnlcd.

Vt:1.4Y
Ir -25n4

A.F.
raglilier

Tt l50V
& 0.47MAR, 2.2MAVt- 0V

L - 0.24
Ia - 0.05 n2

Lca,6"
'fo oy'a
.t4yvas,

Riol*L

Vt 90V
& : 0.47MoRr z'?MAv^ 0v

L - 0.1,
In - 0.03 taa

Vt 67.tV& o.nMa
8r - 0'82MOy^ 0v

In - 0,17
Ia - 0.04 o

DAF II
Diodc

pntcde

Vr:1.4Y
Ir :50mA

)

Tydol
chrrrcrrirticr

y. 6t5vy^ 67.5V
Ifn 0v

l. - 1.6
Ia ' 0.4

S : 0.62 nAN& : 0.6Mh

'/#\'lo oli\o o,,

t'

Miairtr

A.F.
roplilirr

Vr 90V
& lMoR- 3.9 MOlln 0v
8r |OMO

IL = 0.09 6

CP
CJI



Tylo Fihmot
datr Applicrtion Voltago

Rcrirton Currcnb (mA) Cbarectcri*ic
drtr

Brr.
oucctiolr

DAF 91 Vr- l.1Y
It - 50mA

A.F.
rmrlill:r

Vt : 67.5Y
& : lMo
Ra : 3.9MC
Vn - 0V
Ra - l0MO

h:o.ft s:55
,#x
lo clrr

Mi;rrun

h
&
Ra-
Rn-

45V
lMo

3.9 MO
0v

t0 Mo

h - 0.04 c:42

DAF 96')
Diodo

vr: l.4Y
h: 25nA

l

A.F,
roplilicr

h 6t.5v
& - lMo
Ra - 33MA
Rrr - l0MO
Ra' : 2Ma

I" : 0.032

Ia : 0.009

52

7dx'
lo cla

Miahrun

Vr : I5V& - lMo
Ra : t3MA
Rn - l0MJ?
Rrr' - 2MA

I. : 0.05

In * 0.015

c:62

DB lnsrmcntruba,rep tZ)

D t I r,D I t I D | | | )rl)tlt | 'l .l ,l D I 'D t



U.H.F tubc. rcc p. 116

Ircc 90
DouUo
tricd.

Vr- l'4Y
b :0.22 A

Vt: 2.8Y
/r -0.llA

Trpiol
.h...d.rirti6(nr rnrm)

Y. 90VV. : -2-5V
L 7.7

s
& - l.8nA/V:8.31O'

I5

R.F. nrf,-pull
rnoliliet

cr orcilleror
(iqrcrmicrnr
onnrior)

v" t35 v
Va - -20Vfi" - 2x45Y

L :2x15
L - 2x2.5

frcq.: 40 Mc/rIf. : 2V

Retih'us tutir for trurmitting purporcr, rcc p. 138

DF 2I
Polrorlo

W- tAYIt: 25nA

R.F. or l.F
rnplilicr

yo
Rn:
Vn-

t20v
n0ka

OV

I. : 1.2Ia 025
S : 0.7nAf/
Rr : 2.5 MOCc( 6mpF

v" 90v
Va: 90V
Vn: 0V

L- t.2Ia 0,25
S - 0.7mA/V
&t - zMa

AF.
uplilirr

Vt l20V
& 0.5Mo
Va : zMA
Ra : --{.5V

Ia - 0.15
Ia 0.0, r -85

g)-
{ ) Provirioael drt.



Voltarc
Rcrirton Currcnu (nA) Charactcrirtic

&t
Baro

coucctionr

c :69DF 2I
(continucd)

Vr - l.4Y
It - 25nA

A.F.
rnllilicr

Vt 90V& 0.t Mo
Ra : ?MA
Vn : 45Y

Io 0.10
In 0.02

DF tZ
Vrrirblc

tsntodo

Vr- l.4Y
Ir - 50mA

R.F. or l.F.
rmplilicr

vo l20v
Ra : 0'l Mo
Vn : -15Y

Ia : 1.4
In 0.3

s:
&
Coa (

l.l mA/V
2.5Mr)

5 mpF

v" 90v
Va - 90V
Vn : -1,5Y

Io 1.4
In 03

S : l.l mA/V
Rr : l.5MO

Hcaringaid tuhr,rcc p, l13

DF 65

DF 66

DF 8?

DF ?O

t,f ,D,)rD l,D D,D D t ).f ),) ) D D,D t,Drl,l,t | ) | trDrD(DrD,l ,DrDrDrt(Drl.D,f D,'



DF 9I
Verirblo

D.Dtod.

Vt- l.4Y
Ii = 5,0nA

R.F, or l.F.
rmplilicr

V.Vn-Vn-
90v
45V
0v

LlaIo-0.6
S :0.75mA/!
& : 0.8MO
C.a <0.01 pF

'%*rlo oV
_,Fg

Mldlsr

v" 67.tv
Vn - 15V
Va : 0V

Io 1.7'
Ia - 0'68

S -0.72nAlV& - 0.6Mr,

yn 45V
Vn - 45VVa: 0V

L t.7
Ia - 0.7

S - 0.7mAA
& -035MO



Tvpc Filancnt
dat Applicatior Vottrgr.

Rcdnon Currrntr (mA) Ctrracrcrirtic
&t

Berc
coucc{ior

DF 92
Pcnrrdo

Vr* l.4Y
It : 50-j

R.F. o l-F.
urlilicr

V. : 90VYr - 90V
Vd - 0V

I. - 4.5
Ia - 2-0

S : 1.025 mAfr'
& - 0.35 Md
Cq1 8 npF F6;XJ'

lo obt

-,FZ
lffri.tro

v.
v6
vn

-$v- 67.5Y
- 0V

L :2.e
IE - 1.2

S :0.9t nA/V
& : 0.6Mo

DF e6)
R.F.

Vr: l.4Y
It - 25nl

R.F. o l.F.
raplilicr

v.
vn
yo

:63.5Y
- 63.5Y
- 0v

L - l.6t
In :0.55

S - 0.75 nA/V& - 0.8Mo
Cq( 8 mpF ,;6:91'

olo oLr

lfiddcn

V" = EtvYn - 63-5Vv,, : 0v

I. : 1.65
Ia - 0.55

S : 0.75 mA/V& : r.oMo

DG lotrumcnt tubo, re p. 120

DK 2I
Ooodr

t,t.l

Vr- l.4Y
, -5ft^

Frcquoncr
clusr

tt I

V.: h: t20Y
Rr :0.l2MO
Vr, : 0V
R' : 25lA
R-+- : 35k41

L -1.5I. : 0.25

IB : 2.1
In+n : 92

S" : 0.5 mAf/
& : l.5MO

n t-Oca
*7.o-ol],
,["".',/ilt,

n
Ocrl

| | | I t t t r t | ) t l rl l ll l il,l r



Dr 2t

,rDtrrrrtftrrtttrrl I"DID

V.:l\- qY
V^ - 90VVa:0VRo - 12.5lJ,
Rn+a - 35L32

-15- 025

Ia - 2!l
[n+6 ' Q2

Lh S. - OshAru& - tzMO

DX tt
OcroJr

Vr:1.1Y
h-nnl

Fncrlct
clrnr

V.: Vr l75YR. 'n0Av^ 0vR. ' 2610k+t - 35)&l/-. 8v

: t.0
-0fi
- 2.6

L
b
b

S. - 0.{2 nA/V
& - l.0Mo

gf.\l
rlo ol
,X:1

ihl.cl

V.-h: *)Y
R. - 90lll
Vt 0V
R- - 85LO
Ro+o : 35Lgv^. 8v

- 1.0

- 025

- 2.6

LI,
Ic

S. - 0.12 mA/V
& - l.oMt

V.: Vr- 675YVn - 675YVr, - 0VVe :675Y
Rn+t - 35lAv-. 8v

: t.0:025

-2i

IO

b
I8

S. - 0.12 mAA
& - 0.9Mo

I r) lrvirioarl dnr.



Tvpo Eilanot
drt Applicrtion Voltagct

Rcri*orr Currcatr (nA) CLaractarirtic
detr

Brlc
couGctiola

DK 9I
Hoarodr

Vr- l.4YIt: finA
Ftqnlo
clrog

vo 90v

h.^= u'|Iu
R; - 0.r Mc

I" : 1.6In+r: t2
Ia : 025

& - 030mA/V
& - 0.6Mo

n
e1oa66|\44
rlo obr

-tulv.r

Mioirturq

Vo - 67.5Y
Va+r- 675Y
VA OV
Rr : 0.1 Mo

In 1,4
Ia+n n 3'2

I^ ' 025

S. - 0J8 m&V
& = 0.5Mo

45V
45V
0v

0.t Mo

V.
Va+n -
vB
Rrt

In 0.7
In+n : 1.9

In : 0.15

& =02?mAN& : 0.6MQ

DK 92
Hrprorh

Yr- l,4Y
lr - 50mA

Frcmlcl
cf,rorr

V.:Vt: 85 Vva 0vr-. 4v&. : 0'l MOR- 33LOR, zlw

L - 0.65

L, : 0.14Ia - 1.65It, - 0.13

S. :O.t2nAN
S.r : 0.4 mArV
& lMl?
R.q : 100 Ll? #xolo olcr

tvisS

Mdlrro

V.-Tt- 63.5Y

'rt: : "';VYoro 4 VRa 2WR- 27W

- 0.70e 0.15

: l.55
- 0-t3

IN
Iu.

r.-
& - 0.3 rn/VV
S.r:0.36m4/V
& - 0.9Mo
&q - 120 Lg

I l,l l1l D,) | | | ) ) t t ) t,l t l'),1 t t I



lr)

Dr It

tr), trrDt

Fnqwaq
cf,rarr

Vo:l/j- 4l Vvr, 4l vl.n 0vn. : 2.5V
Rr - 6.t kOR, 27W

L - 0.25I{ - 0.09

Ia ; 1.75
fn - 0.08

& :0.l8mArV
S.rl - 0.7 nAA/& :0.75Mh
&q - tl5l0

DL 2I
OrrD!t
rrtodo

Tr- l.4Y
&: $mA

Clur A
lirrl

rodilirr

Vn
,/:

: l20V: l20V: -4.8 V

L,Ia 0.9

s
R,.

&
wo

: l.4mA/V:035MA: 24ko
-021w 'f€y

&tl

v. 90v

'/2 : gv L4b 0.7

S - l3mA'/V& : 03Mo
R" :n.5k0
ll/o :0.l6YI

DL {I
OdDrt
,rltcdr

I

Vr: ltYIt: finA
Clmr A
linrl

uclilior

Y. : l20V

'/r :-!Tv
L'la * 0.82

s
&
&
w.
W.

: l35mAff
- 0.16 Mo
- 24L9: 03V
- l2V

k1""Sgn
t\oo ooy'

i-/-to
nirlrEtI/. 90VvD 90vV^ --3.6V

l.-4Ia - 0.65

S - l25nA/V
&:0.l7Mr)& :22.5kal/. -0.18V



*r|
Tnc Fihrot

detr Appliotion Volu*r
Rcirton Currcog (mA) Chrractcrirtic

deta
Barc

conncctionr

DL II
Output Vr- l.1Y

I : 0.lA

crxr A
liarl

rmpliticr

v,
vn
V,,

= l20v
- l20v: 

-5.7 V

L-t0
Ia : l-65

S :2.55 mA/V
& : 80ku
R" : 12 Ll?
lY,: 0.6W
W": t2W ^t2

.\". 
"./,F"zto

Riolocl

V.
vd
yn

: 90V: 90V: 
-3.6 V

I.:8
In : 1.3

s
R,
R.
w.

:2.45 nAlY: 90ko: ltko
:0.36W

Clrr I
lin.l

rmclilirr

V. - ltOVV6 - l50VY^ :-11.2 V
h - 10.6V

/.'i.:2x 1.5
I...,-2x ll.5
In^,"- 2x0.25
la --2x 4

R-:
W.=

15 ko
2.1 w

DL 65

DL 66

DL 67

DL 7I

w72

llcrring{id tubcs. re p. ll3

),l l t,D | | | | | D I D D D D I I I t I I ) t frf(l(D l'D't'D'D D | | | )



, rf f r tf llf tD r rf rltrDlf tf ltf t r t, D, I r)

DL 92
Ootpul
Fo&&

'/t- l.lY
Ir - 0.lA Ct!A

lird
roplilier

V,:l\ - 84 VVn -{5VR. to L,c

L- IIa 1,7

J E l.)t mA/V& :0.1 Mo&: 7wll. - 190 mYI
W. - 0.7 \t

t2
,ftt^a<?w"or'R'
Minilurr

V2-l/1 - 6l V
Y6 6lVVn : --6V

Io - 6.6
h- t.1

J : IJmAIY& :0.1 Mo& - 7la
ll. -125 ^Yl

'/t- 2.8V
rr - 50nA

Clor A
linrl

rodilicr

V1:l/1: 84 Vv^ --6 vR. l(|K
L- 76Ia - 1.6

J : 1., mA/Y& -o.lMo& - 7kol/. -180 mrV

V.-Vr: 6l VVn : 6lV,/'n - -55 V
L- 6s
Ia- lt

S - 1.45 mA/V& :0.1 MO&: tw
l/. : l20mV



Tnc Filrncat
deta Application Voltag.!

Rairton Currcatr (mA) Chrrecorirtic
datr

Brrc
onmctim

DL 93
OutDul

Vt: l.4Y
h-02ir
Vr:2.8Y
Ir:o.lA

Cleo A
A.F. linrl
raplilicr

Vt l.4Vf. r35 vv6 90v
Vn : 

-7'5V

I. : 14.8
I^ 2.6

.S : l.9mA/V
&:90!0
&:8lo
W. - 0.6VW": 2V ffi.,'

4o olcx-,
Mdrtcr

Vt -= IATv" t50v
VB 9OV
V^ : -8.4V

In : l3.t
In 22

S : l.9mA/V
& : l00lc!]
&:81<o
l{. : 0.7V

R.F. linrl
rnplilicr

(ihtcrmirEnr
oErrrion)

vl t.{ vv. t50vvB 135 vR- n2M{,

Io 183
Ia 65L, 0.13

frcc. - 5gY"1t
W. : l2VI

DL 9I
DL 95
Output

Fotcrhr

Vr- l.4Y
rr-o.lA

Orr A
Iinrl

roglilbr
v. 86Vva 86V
Vn - -fSV

L-8
Ia LE

S : 2.0nA/V
R.' -0.llMt)&:8Kl|1. -0I)VW. * l,2Vl

trd.#
.[o oV

Minlrtcro
DL 9{

,A*.
tlo oLxz

Mnirlulo
DL 9'

Vt- 2.8Y
Ii - nr,A

Oor A
lirrl

.o9liti.r
l. 7.0Ia t5

s
&
&
l{.

- l.gmA/V
-0.12 Mo: l0lj?
-0.27 YI

D;l r,t l,t t D D D ) D D D.t D t ) ) | ) | ) ) D,D,t



,

DT.I 2I
DoulL
c0ltut
tutod.

h:t.4V
Ii :0.t A

Orrr AB
nrf,.nll
rnplilicr

,/. l20VYn lmVVa : -8.7V

lroio -2x 1.0
Io a.t - 2X 4.1
/nnin :2x0.16
/n..':2X l.l

R- : 30LOlf. - 0.6V

@
Oclrt

v. 90vl/n gov
I/^ : 

-5,7V

l.ni! -2x 1.0I.qr-2x 3.A
/ania :2x0.16
Ia^.'-2X 0.7

& - 30lollo : 03Yt

Vr: l.4V
Ii *02A

Ou AB
purh-oull
rnplifirr

y.

h
t35V
ttSv

- -9.4V

I.aio -2X 2.0
Ir a.' - 2X 8.8
Iaam -2x035Ias,-2x 23

R- : lSlOIlr - l51g,I

y.
vn
v^

tmv
t20v

- -MV

I.ni" -2x 2.O
Lan,:2x 75
In6i, -2x035Iaut-Zx 2.0

R- : lSLO
Il, : l2l[l

Vr:28V
Ii -0.t A

Cllr AB
rur[-pull
eodilirr

Vn
VO
yA

t35V
ttsv:!95V

Laia.-2x 1.5
Ie ant-2X 82Iaia:2x025
Iaar':2X 2.4

R- : l5k0
W. : llV

)fl r rlf f rDrlrrt rt rtf rt rtD t t, r,



Tvpc Filamcnt
&t Applicrtiol Volterp.

Rorirtorr Currcntr (mA) Cheractcrbtic
data

Barc
conacctioar

DII 2I
Dcubl.
aulPrl

Vr - 2.8YIt * O.lnA
Clm AB
pu.h-pull
raplilior

VO

h
l20v: l20V

- --8.1 V

I.-i. :2x 1.5
I.^.': 2x 7.1
ls i" - 2x0.25
/rr...: 2 x 1.9

Roc - 15 kA
ll/o - l.l Yl

1,. : 90VV^ : 90Vlfn - -5.9V

I" ^;" 
:2 x l.l

L^..-2x 4t
lp ,":2x 0i
ln,,-2x lJ

R*:20kQ
Il/o - Q.5 \l

DM 70')
Tuninr

indi6tot
Vt - l.lY
Ii : 25ni

Toniat
indi6tot

Vr : l.4v
(Pin 5 pqitivc)

V. F 8tV
r. 0.n:(Vt: *1.2Y

Vr - -ll.5vfor mplac
cxtincio ffi

Subminirrro

Vt - l.4V
Fin 4 poritivc)

V. : 60V
L - 0.13:(Vt- *0'9Y

Vt : -103Vfor.ompktc
crtrncton

DN

DP

DR

lndnment tubo, re p. 120

D.t D t D | ) ) r ) t.t.r.,



tl

ErC

EIF
- $71

- 6n U'H'F' tuber. re P. 116

E8rcC

ESOF

ES(lL

Rc[rbh, rusgedizcd rnd long lifc tuba, rcc p. ll2

E8IL

E83F
Rcpcetcr tubcr, rc p. I l0

E9oCC Tubc for @mputer!, rd p. ll3

tf f )rrtl trDD)rtll I f rDrD rDr t r r r,

; rl lrovLlorrl du.o



Tvte filuat
drrr

Voltrga
Rairton Currcotr (nA) Ctaractorirtic

dgtr
Bera

coucctionr

EA 50
SiarL
diodr

h- 63V
fr - 0.ltA 0roo

Va : max,200Y
/u : max. l00V
Ru:mar. 20Lll

ft :-.r. 5 Car : 2.1 pF

H

EABCS0r)
Trip|r
diodr
ricd.

h- 63Y
fi -0.45A

Trpol
clrrrctrirrio

(diodr
rylaol

- mr 350V
l/ &h,c -

- ro 350V
Vlt iatc :

- mr. 350V

,/r : max. I
,dre: mr. 6
/a" - mr l0
I,kc: wt 75
Ids : mar. l0
Ia'" - wl 75

K;ar : 6.zt ksa(Va,: l0 V)
&ar: 2N Q
(Va,: 5 V)
&a" : 200 o(Ve.: 5 V) ffi

NolTrcial
v.-
Ve-

250V

-tv L- 1.0
) : l.lmAlV
& : 58ko
u -7O(3no&

rnru) V. - l00V
Yt - -lV L- 0.8

J : l.t d!ryv&-5aw
7n

EAC EI U.H.F, hrbc. c o. I 16

EAF II
Diodr

ruirblo
ao

ratc&

Vt - 63Y
ti - o2A

R.F. or l.F.
raeliflo

Vt - a)ltV
Ra - g5W
v- - -2v

l.-
la'

,
1.6

J r lltnrArv& - t2ull
C--< 2-oF ,Flfl

'$2/to
A.F.

rrCilhr

v,-&-Rr-Ri:

tJt v
022M4
032 MO
t.6w

L-In- 0J6
o28 r:105

11j' t,t I t I



!LL trf t DDrDttrr r rr n Dn I I r,

E ro
Dio&

nrirbL

F.tod.

't: 63Vt:02A

R,F. o t.F.
roplilicr

V. : 2nV
Ra - ll0L0Vn- 4V

I.- 5Ian tJ
I : 2.0mA/V& - l.aMh
Cor ( 2npF

,W"
Riohct

A.F.
.oDlilid

Vt-&-Rr-&-
2nv
0.z2Mo
0a2MA
tsw

L- 0a)It - 026 t -lm

EBI
DouLlc
diodo

,:63v
'r :02A D.rdd

rod AG.C
l/aiav -

- p.. 120V It - orr.0t
rr<6-Dg
.b ol*r
Y%

t

EB 
'IDouLb

diorL

vr :63Y
tr - 03A

Dcroaot
od A.G.C

Ytr.w-
-Du. {20v

/, -nrr. 9Ib - orr. 14 @
Rinl*l

EB OI
Doubh
dlodr

Vt - 63V
It - 03A

Dcrcac
rnd A,G,C

Vtuw:
-m 420V

h -ntx. 9
Iro - mr. 54

k*x'
aCo ol'

tt\--/d

Mi6irrsF
g t) P.ori.iol .Lh.



Trpc Filmcnt
datr Applicetion Voltager

Rcrirtorr Currents (mA) Charactcrirtic
date

Brr
omctios

EBC 3
EBC 33

Doublc
diodr
rriodl

Vt : 6.3Y
ri - o.2A

Typicrl

V" - 275V
Vt : -425Y I,:5

S :2.0mA/Vl
R: l5ko I

":30 |

#,
,r n'

:@1

E#'i'3

200v
43V

v.-
Vt- L-4

S : 2.0-A/V]
& : r5kJ?

30

Va - l00V
Vt : -J.IV I.: 2

A.F.
raelilirr

h : 250V
& : 0.2M4
Rt : {ka

L - 0.75 26

Vt : 200V& : 0.?Mo
Rr : l2.5Lo

L-035 22

l9
rmv
o.2MO
t2.5'&

Vt
&
&

L- 02

l( D'D'r ',r )frr D I D D r | | | | | | | | | | | | f .r





or$

Tvlc Filencnt
drtr Applicrtion Voltag6

Rcirtorr Currentr (mA) Charactcrirtic
date

Barc
comcctiou

EBC {I
Doubh
diodr
rriodc

'/t: 63Ytt -OfrA

Trpicrl
cf,rrrctrrirtio

Vn :2frV
Vt : -3V

Io-l
S : l.2mAl!
& 58ko'
1ta70

t^oz
,uo ")d'9/.
Rinlocl

A.F^
roglilicr

Vt :250Y
& :0.22Me
R1 - l.8ko

Io : 0.7 8-51

EBF 2
Douf,lo
diodr

vrrirble

,cntodc

h- 63Y
ti - 02e'

t.F.
rnplilicr

V": h: 250Y
Ra : 95kAYn -4Y

lo:5
Ia t.6

S = l.8mA/V
& l3Mo
Con ( 2mpF ,tzf,r>*

az(o q).wV": h- t00YYa - l00VYA - -2Y
Io-5In : 1.6

S - l.8mA/V
& - 0.4Mo

EBF TI
Dorht.
diodr

rrrirbh

nntodr

h- 63Yti- 02A

l.F.
rmplilicr

V":h:250YRa : 85kOYn : -ZV
I.:5
In 1.8

S - l.8mA/VR' - 2.0Ma
Cq ( 2mpF ,@L

A.F.
rmplilior

Vt :250V
& : 0.2MoRr : 0.8MO& zka

I" : 0.8IA - 0.24 ta98

,D,l lttl t)fl ) I D't D D f tfr))l (t,Drt D I D.D t D,D ) )



,fltrltlt,It

EBF 32
Doublc
diodc Vr- 6.3Y

11 : 0.2A
t.F.

empliticr

V.:Vt:znv
Rn : 95kaVr, : -zv

I":5
In : 1.6

s:
&
C.I (

t.8mA/V
I.3MJ?

2mpF

.:@)1|
Ocrrl

V":h: toiJYVa : l00VVr, : 1v
I":5In 1.6

S : l.8mA/V
Rr 0.4Mp

EBF 80
Doublr
diod. Vt:6.iY

r; : 0.3A

R.F. or l.F.
rmplilicr

y": yL: 250v
Va, : 0V
Ro : ISLA
R1 :2%a

L - 5.0In : 1.75

S - z2nAlV
& l.4Ml?
Cqr l 25npF ,,kfur.

erf" 
"o)ozervN

Novrl

A.F.
rmplilicr

Vt - 250Y
& :0.22M4
Ra - 0.82 M!?R1 - l.8 rJ?

I" : 0.75Ie : 0.30
il0

EBL 1
Doubtc
diod.

V1: 63Y
| : t.t8A

Cltr A(irel
rmplilicr

V"
yQ
yA
Ra

: 250Y
- 250Y: -=6V: l50o

L-36
Ip4

S : 9mA/V
& Soka
& 7la
Wo : 4.5WWa: 9W *"'frff'

d2\o sh
Y4Clr:r AB

ourh-pull
rmplilicr

v.
V,,
Rr

: 250V: 250V: l4OA

I. ^i" 
:2x 24

L^,':2x28.1
Ia^;":2x2.8
Ie^- :2x4.6

&" : l0ko
Wo : 8.2W



Trpc Filaoont
&tr Applicrtion Voltarcr

RGdrtorr Currcotr (mA) Cheractcrirtic
dlrt

Bu.
coucctiotr,

EBL 2I
DoubL

prrode

Vt- 63\Ii' 08 t

OUA
linrl

roplillot

yo znv
Va : ZfrV
Va - -6V& 150rJ

IO
Ia

36
4.5

s:&:&-
ll/o :W":

9-AA
50 ko
7kj2

4.5 Vilw

w
Loal 8a

vo zfrv
Ya ' 275VV- : --62YRt - tzto

L o44
h 5.8

S : 95mAA
&- fiw
& : 1Jl"Q
Wo - tJV

Cbor AB
rurh-pull
radilier

vn 300v
Va : ,00V
Rr F l30O

Lara - 2x30
Iaar:2X36
Ia^u- 2x38fa.x- 2x6.1

R- - 9ko
W. n lt.zV

EC 60 Thyntron, ta pt 14?

EC 55
EC 80
ECU
EC 9r

UJ{.F. fi$cr. 16 p. I 16

I I /t:til l,t I I I



l/. zfrvl/, --2v
I": l0

s:5& : tzkop-60
frce. :."t,369t"r" /G.\.lo ob)ul

Mnl.ton

EC 12)
R.F.
tlod.

Vt:63
Ij :0.t5

Trclcrl
clmorirtio

v. 170 vv. -tv I. : 8.5
s:&-

Vr:6.3It:06
EOC t0

Doublo
rriodr

Clor A
tinrl

roplilicr(pr rnrqn)

vo 2frv
Rr 920l'Jv; : -5.6v

Ia4 6
t5krz

0.28W
1.5 Ir

s
&
p
&
w.
w"

,H,
'$;/'

Riolcl

A.F.
.hplili.r

(pr rrlcm)

Vr 400V
& 0.1 MoRr 22kA
R;' : 033Mo

I": 22
24.5

: max.76 V

I
V.

Vt 250V
& 0.1 MoRr 2.2W
&r' : 0J3 Mg

I" : 1.4
Vc :mtx.44V

Alr.
rnplilicr

(2 ryrtcmr
io ocrdo)

Vt 250V
& 0.22Ma
&' 022MaR' - lMo
Rr.r' : I kl?

h: 2.0 780

S ', P-"l.t"r.t d".



Tvrp Iilrmcot
alrtr

Voltaga
Rairton CrrGilr (EA) Chrractorirtic

dat
Barc

comectionr

ECCSI
Dooblo
Trlodc

h: 63Y
Ii : 03A

Vt - 12.6V
Ii : o.ltA

I t9rcrl
c[rrectcrirtio
(rr ryrrco)

v" l00vvt -lv Io 3.0
S : 3.5 mA/V
& : l6.5kop:58

,).t''

"/""'.v,9t"
'Novrt

v" l70vV, -lV L 8.t
S: 5.tmA/V
& : t2rop- 6

v. 250vv, -2v
Io l0

s:&: 5.0 mA/V
t2ka
@

icc82l
DouLb
triode

Vr : 6.3Vlr - 0.3A

vr : 12.6Y
Ir - 0.15A

Tylicrl

Vo 2'0 V
Yr : --8.5 V

I" : 10.5
s:&: 2.2nNY

7.7 kl)
t7

u!-.'r';'")r,\" .y''

Novrl

(Fr ,r.t h) yo 100 vv, 0v
L I r.8 5 : 3.1 mA/V

& : 6.25k4p - 19.5

ECC 01
Doubla
riodr

Vt: e?\
Ii : 0'a5 A

Tvpicel

(xr ryrrcn)

yo l00vRr l00o
Ia : 8.5

S : 5.3 mA/V&: 7.tka
38 "r'}t

Minirtrn

R.F, clmr C
rlcar.

purh-pull
rnplilicr

end orcillrror

Vo !50 Vv. -10 vR. 625 0Ri Aoa

L
I, - 2xl5

-2x8 llu: 0.35\l
ll/. : 3.5\t

tll I | | | "D (lrflr)rl t'l -f -f ')



t rfttttt.

ECF I
Triodc

vrrirblo

Fntod.

Vr:63V
Ir-024

l.F. rnplllicr
(tsnrod.
ryrtcm)

V": Ve 2frVR4 75 kl'Yn -2V
In-5
h2

s:&-
Gr(

2.0nA/V
1.6 MO

4 mpF ,na4'9o'
,rlo -L
Y#Typiol

cf,rrrcrc rirtio
(rriodc
ryrtcn)

Yo 150 vv, -3v L-8 S : 2.2nAN& : eto'
tt -20

ECH 3
Triodc
f,o:odr

Vr:
It:

6.3V
0.24

Frcqmacy
chenrer
(hcxoda
ryrren)

V":Vt: 2frVRt 24kn
& ,7k{,Ra*rr: fuknVr, -2V

Io-3
I6,*t: 3

16+1: 02
S" - 0.65 mA/V
& - l3Mo

'l'.>9"
"k, oi"g*r-gu.

P

V":h:
&
&Rn*rI:
v1

200 v
19l(c
54kn
50 kc

-2V

IA:
Ialr :
I$*fi -

?
3

02
S. - 0.65mA/V
& - 0.9Mo

V":Vt: 100 VRr 19 k(
& : ,4k!.
Ra+rr : 50W,Vtt - -1.25Y

,tn+tt -
Ia+fi -

t.0lt
0.2

S. : 0.45 mA/V
R : l3Mo

a 
r) Provirionrl &t.

(0



Tylc r Fihnon
&tr

Yoltagcl
Rcdrton Currontr (rnA) CtenctcrLtic

&t!
B.ro

cooocctionl

ECII 3
Triodo

Vr: 63YIr: o.2A
Orcilletor

(triodc

Vt : 250Y& 45W
Rn+rr : 50l&

I" :33
In*i : 0.2

S" :2.8nA/Y
B :24 ,atffi"

"8 oi'
9rd-*.V":h:

R6+fi:
t00v
50 lo L 1.7

16+g : 02
So : 2.8nAN
tt-24

ECII 1
Triodr
f,cctodo

Vr: 63Y
It:035A

Frcqucncy

(hcotodc

Yo : 250Y
Ra*t: 24kA
Rn+rr: 50kj2
V"t : -2Y

I" : 3.0
Inrs : 6.2
16+g : 0.19

& : 0.75 nAiVR r.4MO

w
Orcillrtor
(triodc

Vt
&
Rrr+rl :

250V
20lt9
50kJ?

I" : 4.5
16+6 : 0.19 Sal : 0.55 mAi/V

l.F. emplilicr
([corodc

Vo : 250Y
Ra*n: 45kA
Va:0V
V., : --2Y

la : 5.1
In*t : 3.5

s:
R
Con (

2.2mAlY
0.9MJ?

2 mpF

A.F.
emplificr

(rriodo

YL
&y,

: 250v: 0.2 Mo: -2Y
Io : 1.0 13

Typicrl
chrrrct.rirtlo

(triodc
Vo = l00Vy, ov In 12

S - 3.2nANp:n



trt | )) f rrDf rrrD)tf lrrrrrf tlltlrrf rf rf r rttt|

ECH IT
Triodo
[cror|l

Vt- 63Y
ti - 0.2A

Froqrmct
c[rnrer

(h:rodc-
lytrn,

Yo
Rp+a :
lP*t' -
ftl

2r0v
frkr/nw
-2V

In 23
Ia+s : 3.0
16+6 : 0.33

& :0.65mA/V
& : l2MO
Vac' - 8.5 V

Y

Orcillrtor
(trio&
ryrtcn)

h : 250V&nw
Ra+rr - ll()lrJ?

In -- t,4
Ia+rr : 033 So : 23mA/V

1t:17

ECH 2I
Triodc
tcprodo

Vt: 6.3Y
ri:033 A

Frcqocacy

([oprodc
ryrrcn)

V.:h - 250Y
Rn+s : 24 l<O
Ra+rt : 50 kJ]
V., : -2Y

Io : 7.0
Ia14 : 6.2
Ia+t : 0'19

S. - 0.75 mAiV
& 1,4 Mo

tffi
lcul tr

Orclllrror
(rriodc
rvrtcm)

Vb

&
Rn+rr :

2frV
20 ko
$ kl?

L :a.5
Io+rr : 0.19

S.fi - 0.55mfuV

l.F. rnplificr
(hcptodo
ayatam)

V":Vt - 250Y

fn*" = 
oe[o

Vt : -2Y

Io :53
Ia+6 - J.5

S - 22nAN
& 0.9Mo
Cort ( 2 mpF

A.F. rnplilicr
(triodc

Vt : 250Y
& :0.2M(
Vt : -2Y

l. : 1.0 t3

Typicrl
chrrrctcrilio

(triodc
rlrtrm)

V" : l00V
Vt:0V L -t2 S - 3.2nAN

22



Typc Filamcat
dlts Applic.ation Voltagcr

Rairton Currmts (mA) Characterictic
date

Barc
connctiou

ECH 35
Trioda
hcrodr

Vr: 6.3YIr: 02A

(hcrodc

vs:n:
Rt
&
Ra+1r:
ra

250V
24kA
33kt)
50 ko

-2V

L :3.0
Ia+1 : 3.0
Ie+g : 0.2 s"

&
: 0.65 mAlr': tSMd

LgQtt

EF
Orcillrtor

(triodr
Vt
&
Ra+rr -

250 V
45t&
50l(o

L:
Ia*fi :

33
02

So : 2.8mA/V
24

ECH {I
Triodr

Vr- 63Y
Ir:023A

Frequcncy
chrnrcr
(lrrr.dr
ryrrml

v":h : 250YRr 3tl!2
& 47ka
R^+rr : mkoV^ - -ZV

L :3.0
t 

- 
a1ta+ta - L.L

I6+t7 : 935

S" : 0.5 mA/V
&' 2M!)v",.: 8v

Orcilhtor
(triodc
ryrron)

Vt - 2nV& 30to
Rr+rr - 20kA

Io : 4.9
16+g : 0.35

so
S.lr
L

: l.9mA/V: 0.t5 mA/V
t9

trril l.) | | D ) t ) | r, , r | ) ) r | ) ) | | | ) ) ) l't,l,D,t t f 'l I t I | |



l tlt ttt)lt r, ltf rlf ltrtrtlDlttrl f ttt rtrDrltl

'f,H 12
Trioda
hcrodc

rr: 63Vtr:0.84

Frcaucnct
.hrnF
(hcrodo

Va:V6 : 250VRr nka
& 27l{.rJ
R6+1r : 22kQV^ : -2V

I" : 3.0
Ip+s : 3.0
I6+p :035

S. : 0.75 mAfi/
& : l.7Mo

t tt<i{it
olo ovt
r\."../i,

M

Rial*l

Orcillrtor
(rriodo
ryrbn)

Vr : 250V& t3k9
Rn*rt - 22kA
Vo,, 8V

In : 5.1
16+6 : 0.35

So : 2.8mA/V
S"r : 0.6mAiVn

icgStr)
Triodr
irgrodr

Vt - 6.JY
lr : 0.3A

Frcqucnq
chntcr
(hctodo
rntn)

v;:h:
Rn*t :
Rn*rf :
V,,

2fiU
22W
47 ko
-2V

L : 3.25
In+n - 6.7
I6+t7 - 92

S. :0.775nA1V
& lMo
Rcc : 70lr/J

R.F. or l.F.
rnplilicr
([cptodc
utcn)

V":h : 250Y
R.+r. : 39 L12Vr, : --2Y

L :6.5
Itz+t : 3'8

S :2.4mIVV
& : 0.7 MJ2
Pnt: 20
R.q : 8.5 ltf,l

Typicrl
chrrecrcrirticr

(triodr
V. : l00VV, : 0V I" : 13.5

S : 3.7 mIVV&6W
P :22

Orcillrtor
(rriodc
rr.i.n)

Vt - 250YR" ,3119
Ra+rt : 47 W)

4.5
0.2

,_
Ia*fi -

S.r :0,55mI/V



Tvp. Fihncat
drtr Application Voltgo

R..i.tort Currcarr (rnA) Ctanctcrbtic
&t

b;
couoctioor

ECL 11
Ttiod.

ruodr

Vr - 63Y
/r - l.0A

Chl A
finrl

.hDlilicr
Y" : 25OVVn - 250VVn : -'6V

Io-16
I.t-4

S : 9mA/V
k : 25ka
&- 7ka
W. : 7.8utW": 9V "A

v

Tvpi".l

(rriodo
rnt.m)

V" : 250VVt : 
-2'5Y

L-2 S : ?nAlV
&:35kop:70

ECL 80
Tdodc

Dontodc

h-6.7YIr -034

Cho A
linrl

rnplilirr
(tsnrod!
rvrrn)

V.:l/j: 176Yy6 0vVn : l70VYn : --6.7V

I":15
Ia 2.8

S : 3.2mA/V
&' :0.l5Mo
& : lllr]
W" - 1.0\l
Wo : 3.5V1

t -!-o..'/"""J,o
rd'" ""/".tYst

Nonl

Sync

(ratodo
.rtm)

V" 2OVva ov
lfa l2v
hr:0V

In:2

Tvricrl
(triodr rvrtcm)

V" : l00VVt - 0V Io-8 S : l.9mA/V
P:20

A.F.
.mDliti.t
(triodr
ryrtrn)

Vl : l70V
& : 022M4
Vt : 

-3.5 V
R'!' : 0'68 MO

I":0J ll

lil'l I t I t ),) | ) | ) ) ) ) ) ) ) 
' 

| , ) ) r ) ) r ),) ) f ,D D l ) I ) ) | | t



, f trrr1))f lr)tt,DrDr tlDlrtrttDrrrrl
Ert

Sccondrrr

(pLq
rDli.r.t)

Vr:63Y
Ir -0.64

Tvpicrl
cf,.rrd.rirtiE

V" - 210Y
YB : l50V
Va - l50V
VA :-2.5Y

L-8In - 0.45Iu -45
S : lTnA/V& - 50ko

,ro9'
'XtrD('
nlo ar,
vY*

EF8
Prardo

h-63Y
Ii -02A

R.F.
rnplilirr

Vn : ZfrYVG : l00V,/o - -2v
Io - 3.O
16 0.8

S - 1.8 nrAl/& - 2.5Mo
Cqrl 3mpF

,F;T
ttlo a/.

'eg
?

Y. : It,rJV
Va : l00V
Vn - -2V.

In - 3.0
In 0.E

: l.8mA/V
- 2.0M9

s
&

V" - lmVVB : l00VV^ : -2Y
Io - 3.0
Ia - 0.8

S : l.8mA/V
R - l.0Mo

A.F.
raplifior

Vt : 250V& : 02Ma
R- : 0.4 Ml?Rr 3ko

L - 0.e
Io : 035 - l,l0

llt - 201
R" : 0.!
Rr - 0.r
Rr .:

V
MJ?
MJ?
ld2

I" : 0.6
In - 023 c -ll5

Vt : l(X)V& - 0.2Mn
Rd - 0.4MO
Rr 5W

Io' - 0J0
Io - 0.12 s :100

t



Tvp. Filrnot
&ra Appliorion Voltagcr

Rairton Currontc (mA) Cbrrectcrirtic
detr

Barc
conncctiom

EF9
Vrrieblr

nrrodr

h:6.7 Y
Ir :02 A

R.F. or l.F.
rnnlilicr

Vo : lt5: 25gYR, 9okoV^ - -2.5Y

Ia:6
IE : l-7

S : 2.2 mA/V& : t.25 MQC*( 2 mpF

'A4dn<:'
edo .1.

r<-%

P

V": h: 200YRa - 60l!?
'/A : -2.5v

I.:6
In : 1.7

S : 2.2 nAlY
& : 0.9MP

V": /5: lggYvn 100 vVr, : -2.5 V

I.:6
In : 1.7

S - 2.2 nA/Y
& - 0.4Mo

A.F.
rnplilicr

Vt 250V
& 0.2 M(R- : 0.8 M(Rr 1.8 lO

/" - 0.87Ia : 0.26 s:105

EF II
Vedef,lr

tsntod.

)

't-63 V;_02 A
R.F. or l.F

rmglilicr

V": lt5: 25gY
R' : 75kg
Vr, - -2Y

I.:6
In : 2'0

s:&:
Ctt (

2.2 mAN
2.0 MO

2 mpF

,@_
I

V": h:200YRa : 50loVt : -2V
L :r.7
Ic : 2.0

S : 2.2 mA/V
& : l.5Mo

V" - h- t00YVn - l00Vlrn -zv
Io-6In : 2.0

S : 22 mA/V& : 0.a Mrl

I



) f ) | ) ), ) | D }, rr, ) ) | r r, t rtlf tDf D | | t r t r I D | | ) l)

EF II A.F.
rmglilirr

Yt 250V
& 0.2Mt
8. e 0.6 Mt
& l.5ko

/n : 1.0Ia :035 8:98

EF 12
Pcnro&

'/r:63 Vti:02 A

R.F. ot l.F
rmplilicr

v. 250Vy6 t00 vv^ -2v
L -r.0In - 1.0

S : 2.1 mA/V& : 2.0 Mri
C.r( 2 .pF

',@t
IAF.

oglilicr

Vt 250V
& 0.2Md
RD - 0.5 M(Rr l.610

/n : 0.90
Ia - 0.J7 ,:l8l

Vr 200V& o.zMd
Rn 0.5 MtRr : 22kQ

I. - 057Ia - 0.27 r -166

h t00v& 0.2M{,
Rn 0.5 M(
Rr 22kA

I" :032
Ia :0.14 s :128

ES t2
Vrrirblc

6nrodc

'/r- 63 Y
tr :02 A

R.F. or l.F
emplifirr

v" 250vR, 90k9V- : -2.tV

I":6
Ic - 1.7

S - 2.2 nAN
R : l.2MoC^< 2 mpF tr:l-

\*i/'
L*ul Er.

A.F.
rndilicr

h 250v& oiMl
R, 08Mlpi I aLo

/. - 0.87Ia - 026 s -106



Voltagcr
RaLton Curontr (mA) Ctuectcrirtic

drt
Berc

connrctiolt

EF 3?A
h-63YIi - 0.2A

R.F-
rnelif;cr

yo 250 V
Vn : l00V
h, : -2V

/' : 3.0In - 0.8 Nto
mpF

S -, l-.8
&:2.5C-t( 3

J-! Qt'

€$
O.rl

v. 200 v
Vr, : l(X)Vvn -2v

I' : 3.0In - 0.8
S :1.8
&:2.0

v. r00 vya 100 vVr, -2 v
I" : 3.0In : 0.E

: t.8: t.0
s
&

A.F
rndificr

v
M!
M!
ko

h 250& 0.3
Ra 0.8
R1 :4

I" : 0.6
In -02

s :165

v
MJ
MJ
lJ?

Vt 200&:0.3Rr : 0.6
Rr 6.4

, :130

v
MJ
MJ
lJ?

Vt 100& 0.t
Rr 0.6&:6.1

I. - 0.22Ia - 0.08 t :105

t )., | ) )'),t ) | ) I t t ) ) t ) l r I r ) | ) ) ) tr.t't ) r | ) r t t D D t



) tr r r), )r)f , trrf )trrttftr)r)f f ))), Dtrl)tt

EF 39
Vrrirblc

Fntod.

Vr: 63YIt : 0.24

RF. or l.F,
rmplilicr

v" 250 v
Ra 90 l&
VA - -2.5 Y

I":6
Ia : 1.7

S : 2.2mA/\
& : l.2Ma
Coa 1 3mpF

qv" 200 vR2 60 ko
YA - 1-5Y

L-6Ia : 1.7
S : 2.2mAA
&. : 0.9Mo

v, 100 vva 100 v
Vn : 

-2.5 Y
L6Ia : 1.7

S : 2.2mAA
& : 0.4Mo

A.F.
rnplilicr

Vt zfrV& 0.2 Mc
RE 0.8 Mt
Rr 1.8 kJZ

: 0.87: 0.26
L
In s :105

EF {O

D"-
rmplilicr
Fatodr

6.3V
O.2A

Vt:
It:

Tvpical
chrrrctc.i.tic!

v" 250 vvn 140 vV", -:2 V
I" : 3.0Ia : 0.55

S : l.85mAA
R : 2.5M4
C* < 0,04pF

w
RioletA.F.

roelilicr

Vr 250 V
& 0.22 M{'
Rn = 1.0 M(R1 1.5 W

/n : 0.86
In - 0.18 s :180

Vt 250 V
& 0.33 MrR, t.5 M(
& 22 ktz

/" : 0.58Ia : 0.12 I :210



Typc Filancnt
&r! Application Voltagcr

Rerirton Currentr (mA) Characterirtic
&r8

Barc
conncctiont

EF 
'IVrrirblc

pntodc

Vt: 6.JVIr: 0.2A
R.F. or l.F.

rmplificr

Va - V6: 250V
R4 90ko
lrn : 

-2.5Y

L -6In - 1.7

S - 2.2mAI\
R r.0Md
C.t ( 2mpF

tt^,se
a/o" oJa

'\y'*'
RinlocL

EF12
R.F.

rrrodr

/r: 6.3Y
'1 :0.33 A

R.F. or l.F.
rmolilicr

V" : 250Yv4 250vVn -ZV
L -t0In : 2-4

J : YmAI\
& 0.5Md
lt^ : 81
R"c : 840!?
C.. < 6mpF

,16:\12

v
RinlocL

Er'$
Vrirf,lc 't: 63Y

| :033 A
Vidc-bnd
rmplilier

Vo: lt5: 25gY
Rr:nW
VA OVV- : -2Y

I' :15
In : 3.5

6.4 mA/\
0.5 MO
1.7 ka

6 mpF

s
&
R.q
C.t

EF'50
R.F.

pnrodo
Vr- 6.3Y
It - 0.3A

vid!.b.id
rnelili*

v" 250vY^ - 250V
fA : -2V

L -toIa :)

S : 6.5 mAA
& IMO
ltm - 75
R.o : l.4k0
C- ( TmpF

,@,
Locrrl 9P. (B9G)

EF 5I U.H.F. tubc, re p. l16

f ,D,)fl'l t') | ), | ) ) D, I I I ) t ) t ) t ) | ) ) l,l t D ) ) t l,t'l D ) t ) |



,, ) r, ) r, | ) r f ,l f , D t ), ) r, t t ) ) ), | | | ) ) ) | | l r ) ) )")

EF 55
R.F.

tsnrod.

'h:63 vt: r.o A cLrrrctcrirticr

vo 250vvn zfivhr: -{5V
L :aa
I^ -55

S : 12 mAI!& 55W

W J 019o,
,@

L*bl 09. (B9C)

EF'80
R.F.

tsrrodr

t:63 V:03 A
RF. or l.F,

roplilicr

v" t70 vVa: 0VV^ : l70V["r: -2V

L -10Ia : 2-5

t : 7.4 mA/!& - 0.5Mo
3at ( 7 mpF "r-."tg'\. 

""/c:VN

Novd

!.1 u5.,
l.F. vrrirbl /r-6.1 v

rr :0.3 A
R.F. or l.F.

rmplilicr

V" - h:25oVR." : 60l!?vii -zv
In : l0
In : 2'5

S : 6nW\
& 0.5 M!2
R"q : l.llt)

EF 91
RF.

rnrodc

/r:63 Y
tr :03 A

I0idc-brnd
rnplilicr

v" 250v
VA OVt/- zfrVt/,; _2v

I" : l0
Ia :255

S : 7.65 mAA
& lMo
R* : l.zkn
C* ( SmpF

,6-%\r(o olerr
gf'\-/tz

Miri.t6

EF92
Vrrirblc

Fntorlo

Vr:63 Y
Ir :02 A

R.F. or l.F,
rmglilicr

vo 250vvB 0vlrn l50v
V", : -0.65 V

h :8.0
In : 2.0

S : 25mAA
Cc ( TmpF

v" 250vv6 ovr- 200vt/; -2.5V

/' : 8.0Ia : 2.1
S - 2.5mAA



Tvlc Fildr.ot
d!t! Applicatio Volrag!.

Rcirron Crrrcot (nA) Characterbtic
&r!

Berc
comcctionr

EF 93
Vrrirblc

Fnr6&

Vt: 63V
Ir: 03A

R.F. or LF.
rmplilicr

v.: h:2fiYR, t3wVr, -l v
L : tt.6
Ia : 4.5

S : 4.5 mA/V
& : l.0MJ?
C"a4 3.5 mpF 26G-"\

ctd" oL',
oN=9

Minirturc

V. : VL: l00VYa 100 V4, -lv
/" : 10.816 - 4'4

S : 4.3mA/V
& :025Mo

ETF 5T U.HF. tuh, re p. 116

EFlrl t
A.F.

md ruainr
indiotot

Vt: 63Y
Ir - 02A

A.F.
rnolitior

rnd tuaine
irdiatr

V5:l/p
&
Ra
yd

250V
0.t3 Mo
035 MO

-2110v

L - 0.8/0.5
In : 0.6102Ir : 0.65/0.8

g
a

: 60ltt
:7v15"

t496-a{
,k"',
d-ct

?

Eru ll
A.F.

pcntodc
rnd runinr

Vr: 63VIt: o2A

A.F.
rnplilicr

rnd tunins
indiclor

V5:l/p 2frV
& :0.l3Mo
R' : 0.15MoY^ :-tSl-20Y

1. : 1.0/0.58la - 0.6310.26h : O.65ll.O

I
a

- 80112
:70.13"

Y
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ffrrr)))tr}lt)r)r) ll

E? 60
Socondrty
rnioion
Fnrod.

Vr: 63Y
Ir :037 A

R.F. or LF.
rnglilicr

v" 250vr- 250v,/; l50vvd -2vlrn 0v

Io- 20
Ia: 15
Ib - -15.6

S : 25mA/\&: 70w
C-< 4mpF W

Lacul 9p



Tvlc Filmcot
datr Application Voltager

Rcrirtorr CurTcrtr (mA) Charactcrirtic
data

Brs
connctionr

EK2
Ocrodr

'/r :63 Y
tt -02 A

Frqucncy
clrn8or

V" :200-210 VVn+n: 50V
Vr, : -2VY^ : 200V
Rn : 50kO

Io : 1.0
Io+a: l.l

IA 2.5
In 0.3

S. : 0.55 mA/V
& : 2.0MO' ,eki*N

'to oi'
ol-'ct'!

P

t00 v
t0v
-2V100 v
50 lo

Ia : 1.0
In+rc : 1.0

In l'5
Ir, 0.2

S. : 055 mA/V
& lzMo

EL2
Oul9ut
prro&

D,I D

't:63 Yi-02 A

Dl I I

Olr A
linrl

raplilicr

v" 250vYn : 250Y
Vr, -18 V
& : 4854

I":32In5
S - 2.8mA/V
& 7okt2
& : 8ko
W" : 3.6Vll/n: 8W

g,ffitqt'
?

rt l 
' 

| |

v" 200v
Yi : 200Vv^ -t4 v& ,Eoo

L25
lt4

S : 3.0 mA/V& 70ka& Eko
W" - 23ut

Clor AB
curf,-pull
radilier

I tDl

v. 2frvyo zfrv& nsg
FFFFFFF

I"^i" - 2x27.5
In^.' - 2x32.5
Ia^i": 2x 4.5
fms:2x 8-FFFFF

Rd: 8LOll/. : 8V
">,).t- FFF



D'

EL2

lr) D lDtrrDrDrrrrff)r)ft) lDr))

vn 200vva 2oovRr 3mn

Ianin: 2X 2l
In^.r: 2x24.5
Inn;n:2x 3.5
L^.-:2x 6

9kl)
5W

Rd:W.:

ELSN
OutDut
gcntode

4:63 V
rl :0.9 A

Clor A
linrl

radiIicr

y. 2nv

'r4 = 4V
R1 lfla

I.:%
IB4

J - YmA/l& 50ko& 7kt)
l,lo : 4.5W
W": 9W

r,3 6-0X
lo o).

Y4,
I

Cllr AB
curlr.pull
rnolilicr

yo 2fivyn 250vRr l40l)

Iania:ZX 24
L^.,:2x28.5
In^i":2x 2.8I-^.,:2x 4.6

R- : l0 kJ2
Wn : 8.2W

EL6
Ourcur
nnrodo

lh:63 Yti:t2A

Our A
liml

roglilicr

v" zfivya zfrvlrt _7v
& 9oo

Io-72
168

J : tr.)MlY& 20ka& ,5ka
lilc : 8\f
W" : l8\V

4rrK6.0.A

|'dr
;sY,
;

Clrrr AB
rurh.pull
rmplilicr

yo 250vva 250v& 9oe

lamin: l,x 1)
I.^,,:2x 5t
Inni":2x 5.1L^--:2x 8.5

&. - ska
]1/o : 14.5\l

EL TI
Outtot
prlo&

'/t:63 Yti:0.9'A
Clur A

liarl
raglilic

v" 2r0vya zfivlrt --6v
& l50o

Io:%
Ia4

S : 9mA/V& 5oko& - TktI
|l/c : 45gl
Wn- 9\V

,@
Y



Tnc Filancnt
&ta Application Voltagcr

Rsigtorr Currcntt (mA) Characterirtic
data

Basc
connection3

EL 12
OutDut

Vr: 63Y
L: t2A

ct.$ A
linrl

rmpliticr

V. : 250t'lVn - 250YVr, - -7VRa 904

L-72Ii-8
S : 15 mA/V
R' - 25ka
& : 3.5kaWo- 8W,/. - l8W

,@H_

EL 33
Ourput

Vr: 63Y
h: o.eA

ct.$ A
finrl

emplilicr

V. : 250Y
Yn - 2509
Vr, : -6VR1 l50O

Ia-36
Ia4

S - 9mAlf&-$ko&- 7kp
\U" : 4.5Vt
W": 9W "@

Clu AB
purtr.pull
empliticr

v. 250v
Vi : 250YRr = uoa

I.^i" - 2x 24
I.^., :2x28,5
In^;" :2x 2.8
Ian.t:2X 4.6

R-: t0ko
Ilt. : 8.2V1

t

EL 3I
cl.s A

linrl
anplilicr

v, 250v
Yn : 265\l
V", : -13.5 V

L-100In, 15

S : ll nAfy'
& : t5ka
&- zka
lVo - llW
W' - 25\l

rttlt)



, tt, | ) ) f )rrt)rrrDr)rrrff r)rfrf ))rf ) | | )r'))f

EL 34
Outpur

63V
r5A

GLT AE
puf,-nll
rnpli{icr

375V
470r/
lma

llmio -,- "x 
t,

lx 95
lx I l.t
1x22"5

R- : 4V.l)
Wo : 37Ul

,ffi,
Ocul

€tlr B
purh-pull
rmplilicr

Ve
Rr)
vs

425V
I k!2

-38 V

,-
, .-

x30
xlm
x 44
x25

R- : 3.4 [oW": 55V

Vu
Vtn
vn
R""

- 800v: 400V: -39V= 75012

/..i. : 2x
I"^r :2x
Ie i":2x
Iantt- lX

2'
9l

3
It

R* - llk!?
!/" : l00V

EL 38
Outpur

63V
t.4A Typrcrl

v" znvvn 25ovVr, -7 V

I" : 100
I--13

S : 143 mA/V
R - 2ll<9'
Cq1 ( l.2pF

2*.
'$3?'

EL II
Oulpur
Fnrodc

t4- 6.3v
Ir - 0.71 A

Clm: A
linal

rmplilicr

V. : zfrVva 2frv
R1 l70A

Io-36
Ii:52

S : lOmA1V
& : 401<J?& : 7k{)ll. : a.8WW": 9V

-6l t
elo c]t0\t

RiDlodcl.; AB
p"rh-pull
rnplilicr

v" 2t0vV,' : 250VRr - 85a

I"^i":2x 36
I"^.' :2x39.5
I- i":2x 52
t--*:2x 8

R- : 7kA
tlo - 9.4Y1

f 't Co-.o" rsccn.rid r.rrror.



Voltager
Rcrirtorr Currmtr (nA) Chrractcri*ic

drt!
Berr

conncctionr

EL 12
Outprt

Vr: 63YIt: 0.2A

Cl*: A
linrl

.nplificr

v" u5ya 225Rr x0
I":26
Ia 4.1

S - 3.2mAlV& -nLo& gLa
W" - 2.8u1w" : 6Ig

b6ss
r\o olrct\z

Rinlocl

v. 200 vvn 200v
R1 ffiA

Io - 22.5
Ia 35

S : 3.2mAlV
& : 90k!?
& 9ko
W" : 2.lYI

Cl.r AB
purh-pull
rmplificr

v" 250vyn 250vR1 310 a

L^i" :2x 20
1" ., :2x21.5
Ia^;" :2x 3.2
In^.,:2x 6.7

R*: 15loWo- 7W

v" 200vvn 200 vRr 310l./

t6
t7

2-6

Iania :2x
L^-:2x
In^i" : 2x
Ia^-:2x

R- - l5LO
W" - 4.1 \r

v" 250yB 250
Vo : 

-22.5

I"^; :2x
L^" -2xIn^i":2x
Ia^.,:2x

R- - 16l(0w. 6JV

)))ftlrtfrr)l)))



I t| | f ), ) rl)trrf ))ttr)tr|rrtt))trt) )), I f )f f D

EL 5II
OutDut
Fatod.

Vr: 6.3Y
Ir:1354

Typicrl
v. wuvVa '100 

Vv-. -37V
Id : n.5
Ia 25

J - rmArv& 50ko
W" - l8W ,,4&,

e'(o o)
\d u./
d-cz

P

Clur AB
pur[-pull
rmplificr

V"
va
yn

800 v
400 v: 

-f7-5Y

/.-.. :2x
ln^i":2xI-^..:2x

t)
70
t.3
20

&, : rcka
Wo - 84V

Vo '100 Vva 42tv
vr, -35 V

I"^in : Zx l,
L^u :2x 95
Iei"-2x 2.5
L^.,:2x tl

R@ : 5ka
!l/o - 50V

EL 5T
Output
DGtrtod.

Vr: 63V
Ir - l.9A

Tvpiol
cLd.ctcrirtic.

yo 750v
Vn ; 750V
V^ - -77.5Y

Ia-60
In l0

J : UmA/V
& 501&
W' - 45W

'x6cIt
?

Cler AB
purh-pull
rmplilicr

yo 500v
v2 500 v
Rr l00l?

Ioaia : lx 6t
/"-- -2x ll0
le ;":2x 13
I- ..:2x 23

R- : 4.8kOjl. : 675\l

Cler B
purh-pull
anplilicr

vo 750 v
V-r\ - 750 V
t/;' - -40 v

tomin : ZX ru
I.^., :2x 145
In^;: 2x 7.5I^---:2x 1i

R- : 6koll, : I4OYI

EL 60
OutDut
pntodc - EL % with di{fcrat barc ;@:

Looi 9 s

') b tf,r conmoo rcrcn-rid circuir r hnp cl l50V/68V osr be lorcrud.



Typ. drrr Applicatioa rulqq
Rairtorr Currcntr (nA) d.r!

DUC
conncctioor

EL tI
Linc '/I: 63V

lr :1.05A Trpicrl
chrrrcrcrirricr

V" : 250YYn : 250VVn : 0VV^ : 
-38.9 V

Ia:
t2

2.4 S - 4.6 mAit/W.- 8w
Z.e:mar.7kVr)

'#"ffi,'\". 
"9lo(Vtt

N6r.l

EL E3

rnplilyinr
t: 6.3V
:0.71 A

Typicrl

V.

n

: 250V: zfrV: 0V: -5.t V

36
t.0

S - l0 nA/V
& : 0.ll Mo
lUo : 9W
Ca - 10.4 pF
C. : 6.6 oF

^6s.r,f" ."y'
Itr

Novrl

EL 9I
Outpur

ocntodo

6JV
02A

ct.r! A
linrl

rnolilicr

V. : 250VY, : 250Y
& : 680J?

t_.n-
t6

2.4
s
&
&
W,
W"

2.6nNY
ll0 Lf2
l6 lo
t.4w
4W

%"-;(
ror(o ol

tl--/tz
Minilurc

EIII I
Tuni nr
inditrtor

6.7V
0.2 A

Tuninr
indiotor

&
v,

2MA: 0t-5v
/. : 0.095i0.021
It : 0.13/0.14 a : 74ol0o 2(frX

(o oht
Y_Y

P

vL:Yl: Z|.,|JV&:2Mav, : 0l4v
I" : 0.07510.02
It : 0.13/0.14 c - 700/00

Et[ |
EM 3{
Tuninr

indicrrorr

6.3V
o.2 A

Turing
indicrtor

vb:vl: ZN V
&, : IMOV. : 0/-5 V

It - 2.012.5 cr 90t/50 rrls-t^
tu(e -)wz

YY
P

EM1

&'
V,

: lMo
- 014.2Y

It = 1.4/1.8 cr nolSo
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' 

) ) I

EM4
EM 3{ @,

Ocrrl
EM 3,I

Tuninr

V5:l/1 :
&,

250V
lM!?

0/-r6 v
h : 2.012.7 or : 900/50

Vr-V1 - 200VR.z IMOV, :01-12.5V
It : 1.412.0 t. - 900/50

EQ 80
Enocodc

Vr: 6.3V
Ir : 024

F.M.

Ve : 250V
& : 0.47 MoR, - 34kA
& - 3.9k4R. : 560fJ

Ia : 0.28
ln: t.5
Ia: 0.09
[n: 0.03

& 5Mrr

Novrl

A.F.
rmpliticr

Vt : 250Y
& : 0.47 MJ2
&z+s +g: 0.27 MaR1 : 2.2k4

la: 0.4
/.la+o 

O.l
t50

EY 5I
E.H.T.

rrcrilying
/r:6.3Y
fr :90mA

Rccti{icr
50 t/r Vt, :max.5kV Io - max. 3 Llil. : mtx. u.l ,.ts

R, : min. 0.1 MO

il
Rcctitier

l0-t00 hc/: /.;n'p:max.l7k! lo: max. 3 Cfili : max.0.Ul pF
R' - min. 0.1 M(

P"lsc I/. r"" " 
: max. l7kV /o : max. 0.35

/-_: h,a.80r Ctit,: max.5000pF

r) M.r. Dultc t;nc 18% ol onc cyclc rirl r mrrimum ol lEprcc.
') Mrr p"lrr tino I% ol onc cyclc -irh . n.rimsm ol 5 prc '



Tvpc Filancnt
drfr Application Voltagcr

Rcrbtorr Currcntr (nA) Charactcrirtic
data

Bem
connactiour

EY 80)
Boortcr
diodo

63V
0.9 A

Eodrt %in' pt): max.4 [\ 1o :max. 180
/ap :max.4(X)

/y":max.650Vrl
c;; : 5.5 pF
Cliir: max. 4PF

,6*.
*\% 

"'y'"M

Noal

EY 9I
HJI-wrvc
..clilyitrr

lub.

'/r: 6.3Y
tt __0.42A Ractilirr

Vt

Vt

: 2fitl

200 v

L

L

: mr.75

: mar.75

Ctitt: J2pF
& :min. l00O

& : min. 70O
ZUp: max. 300 V

#-J
N__r'

Miairruo

FZ2
rcctilyins

/r:63Y
tr - 0.44 Rocrilior

Vn :2x?00Y

-2x 350 V

lo E mrr. 60

: max.60

Gitr - max. 32 rF
& : min. 500 O

Oirr : max. 16 pF
& : min. 500 g

t6'DA
J. o).,
v-9/

P

EZ 35
Full.wrvo
rcctifyint

6.tv
0.6A Rrailirr Vt -2xt25V lo - mr. 70

Rr : min. 350 O
Clitr: max. l6pF
VU p: mtx.350V I'

r r tD I



FZ 10
Full-*rvc
rcclilyins

lubc

Vr- 6.3V
Ir : o.6A

Vn :2x250Y' :2x30V
-2x350V;

lo = rnar. fl)
- nux.90
- m.90

& : min. l25g: min.2l5 I: min. 3t00 O
G;rr: mx. fl)rrF
ZUr: mar.500 V

.Q;
Riolocl

't: 63V: 0.4A

v, tr
FuI-e.n
,Gctilyinr

rubc
Yh -2x250V Io € rnal. 60

Crlt - mar. 32rrF
& - min. 300'f)
Vue- w.)50V

EZE0 t)
Full.rrn
rrcrilyin3

t ub.
t: 6.3V: 0.6A

V* :2xlfrY
:2x390V
:2x275V
:2x2frY

/o : mr90
- mr90: mx. 90: mr90

- min. 300 O
- min.2l5 {2

- min. 175 !}
- min. 125 l?: mx. 50pF

cxzn
Full.vrw
t.ditrins r- 2A

l/r :2x5@V
-2x3(X)V
-2x3(X)V

Cntr - mnx. 64rrF
& -min. l50O
Crir, : fri. 32pF
& - min. l(X)O
Ql :iii, l6rF
& :min. 50O

- max. 125: mx. 25{l

- max. 300
,q

Ocrrl

r) Prodrioml dur) Mrr. puho dnr l87o ol onc crclc Virh e mrimun ot 18 aier) Mu. 160 V (r.n.r.) A.C* 450 V.D.C Crrho& wirir v'irl ora r" trw.



Tvp Fihn ot
drtt Applicrtioo Yoltrgct

Rainon Curcarr (uA) (henctcn:*ic
d.t

B.aa
coonGctioor

xa2
Doublo
diodo

Vr: 2v
h - 95mi

'Drtcctor
rnd AG.C

H,'v'

rBc t
Doublo
diodo
rrio&

Yt- 2V
lr -0.l15A

Tnicrl
chlrrcrcrirtio

Y. : l35VVr : -aSV
lo :25 J - llum/ryv

& : l6ko
tt:16

^st#atb sr.yj/
vo -- 90vYt : -3.4V

/. : 1.0 J : U.' MA'V&: 2tue
tt:16

A.F.
rnplilicr

Vt : ll5V& : 0.2MoY. : -2.0V
L :035 s :12.,

Vt 90V
& 0.2MOY. : 

-2.0V
l. : 0.19 , - ll

rrt
Vrrieblo

FU
rarodr

h-Ir- 2V
45tnnl

R.F. or l.F.
raplificr

vn 135 vvi -- t35vV^ : -0.5V

I, : 2.0Ia : 0.6
S:0.65mA/V
& - t3Mo
C-( 6moF &6*,

rrb ql.vyn 90vyr 90vlr^ - {).5V
/n : 1.0
Ia :02 S - 0.5mA/V

&: 2Ma

,|(D t t I | | | D D'D t | | D I D l)lr)l I t 1l t rD,l (Dr/D (t (D D t



,tt I

Kr2
Octodo

Vr: 2V
Ii -0.t74

Frcquenct
clrnor

V" : l35V

'fr."= 4;YR:: 5oWt/;. - 85v

Io : 0.7
16+ro : 1.9

Ir : 2.2fn :0.16

S.:027mAlt,
R; : 25ttl9 kw

'3rd
Y" = 90V

h.":: -o3Ifa : 90V
Rd - 50kQ
V"., : 8.5 V

Io : 0.7
/6+5 : 1.0

,fr 
=01,3

S.:027nA/V
&: 2.0Mo

xLl
OutDur
p.nlodc

Vt: 2v
L :0.t5 A

Clas A
linrl

rmplilior

Vn : l35Y
VD : l35V
h' - -5V

I,:7In : l.l

S : 2.1 mAfY
& : l30ko
rQ. : 19 kJl
W":0.44\lW": lW

., -4st
,-noo>(o J.
V9*

Pv. : 90v
Va : 90V
h, : -2.6\

I" : 4.7
Ia : 0.8

S : l.8mA/V
& : r50ko&: 19ko
lV":0.16W

f rf I ttl ))D
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Tvpc Filamcnt

drte Applicrtioa flim; lcurrcn. 
(nA) Chrrectcrittic

drt
Berc

comctionr

MAW Transmitting tubc, se p.130

MF Ra&r tubcs, sc p. 123

MV X-Ray tubcs, sce p. 152

MW Picturc tubcs, sec p. 123

OA Gcrmanium diodes, sc p. l7l
fA
PB
PE

Transmitting tuhcs, se p. l3Q

PL5 Scnditron, re p. 147

PL IO
PL I7
PL 2I

Thyratrons, sec p. 147

PL 38
Output

Vt-- 30VIr: o.lA
Tvpicrl

v. 200vYn: 200Vh, -t5v
I": 75In: 9.0

S : 13.5 mA/V& : 20ko'
C.l ) 1.2 pF
W" : 25V

2"*4
'$?'

PL 57 Thyratron, scc p.147

It D t rtt



Vr-213YIt-034 TYPicel
c[rrrcrcrirtio

lr" t70vv- 0vrt : rTovrA -22V

I": 45
Ia: 3.0

S :62mA/V
W.- 8W
/.o'): max. 7 kV

'6rxfi '
rr\t" 

"*a.vgt
Norrl

PL 8I
Li no

v. 170 v
l/o : l70V
h, : -10.4V

S : 9.0 mA/V& : 20ktzw. : 9v
I/'pr):max'2.5 kV

PL 82)
Fremo Vr:16.5V

It - 0.34

Vr: l5Y
Ir :034

v. 200 vV^ : 0V
t/; : 2ffiv
V^ : -3.5 V

In: 36
Ia: 5

S : 10.5 mA/V
R' : 0.1 MO
Wa - 9W
Cn : 10.4 pF
C. : 6.6 pF
C-r ( 0.1 pF

PL 83
Vidco

rnplilyinr
rntodc

Thyratronr, cc p.147

: Z M T, Trigger tubc, scc p. 169

r) Provirionrl drtr. ') Mrx. pulrc rimc 1896 ol onc cyclc y-i1! r nrxinum ol 16 prcc.
r) Mer, pu|r rior 100.6 cl onc cyclc rir[ r hrtimum ol 2000 grcc.



Tvpo Fihncat
drtr Application Voltagcr

Rcrirton Currcntr (mA) Chrreoorhric
drte

Berc
conncctiont

PL t607
PL 55{l
PL 55tS

Thyratrons. se p. 147

PL 5551
PL 5552
PL 55ss

lgnitrons, se p. 150

PY 80
Boortcr
rliodc

Vr - l9Y
Ir -0.7 A Boolcr %in'o t) :

m!x. 4lV
/r : max. 180
l.p: max.400

/uo:max.650Vr)
:" : 5.5 pF
llir. - max. 4rF

Nord

Py 8t
Eoolcr
diodo

Vr: 17 Y
Ir :0.3 A Bool:r

tt.
max. 4.5 LV

I' : max. 150
/op: mar. 450

,rffi:
ft\oo ooy'.

Norrl

Pv 82
HrlI.rrvc
rctilrin.

t ubc

h-t9VIi =03 A Rcoilirr

h : 220Y

Vt : l27V

/o : mr. 180

/. - mrx. 180

?r :min' $g
Itit, - mar. 60pF
R.:0o
/oinvr : max.7(X) V/gp -mx'550Vrl Nod

(DrlrD D(D | ) D | | t D D t I D t t D D I t t | ) ) t | )'t D(t l'D/D(DrDr)tD/D t I



))r)rf)ffltlDlrf)rf,
QB
QE
oQc
QQE
TA
TB

Trmsmitting tubcr, re p. 130

TH Thcrmaouples, se p, 169

u30 Cuncnt rcgulator, rce p. 170

rl Mer. oulrc tino 187" ot ono crcle *ith . nttihufr ol 18 Brcc..i M;'- i60 V (r.m.r.) A.C + 450 V D,C Crrhodo roirivc with raDcct to heerct.
.i M.': 220 V G.n.r,) A.C, + 250 V D.C. Gthodr podtiyr uilh ropccr to horcr.
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UAF {2
Diodc

'r:12.6V
':0-lA

R.F. of t.F.
uplilicr

V.:Vb: 170 V
Rn : 56kA
Vr, : 

-2.0V

I" : t.0Ia : 1.5
S : 2.0 mAA& : 0.9Mo
C"',< 2moF

,P
Y":Vb: 100 V
Ra : 56kQ
V- : -l-2 V

I, : 2.8I* : 0.9
5 : l.7mAA
&' :0.85 Mo

A.F.
rmplificr

Vt 170 V
& : 0.22M4
Rn : 032MORr - 2.7 kA

Ia - 0.50
Ia : 0.17 t :80

Vt : l00V
& : 0.22Ma
Rn : 0.82 MJ?
R1 : 2.7 ka

I" : 0.29
Ie : 0.09 c :75

tB ll
Doublc
diodc

',rt: l9Y
'i: o.l A

Dctcctor
rnd A.G.C. ,/di"vp :max.420V // : max. 9

16 : max.54
"ffi

L'BC 4l
Double
diodc

Vt: t4v
0.1 A

Tvoicrl

v.y,
: t70v
. 

-r.55 V
I" : t.5

S :l.65mAA
& : 42kap :70 ,ffi*

'9/'Y" : l00VYs : -1.0V
Ir : 0.8

S : l.4mAA
& : 501o
P :70

1) P.ovitionrl d.i.



TvDc Filancor
&t Applicatioo Vohagcl

Rairton Currcntr (rnA) Charactcrirtic
detr

Barc
conncctioar

UBC IT
Dorblc
dio&
riode

Vr: 14 \
It -0.1 A

A.F.
rmplilicr

Vt
&
R1

- l70V
- 0.1 MO
-- t.gw)

I. : 0.ai 8 :37
'F'"4''9,/.

Rinl*l

h : l00V
& : 0.1 MJ?& : ).era

L : 0.28 s :34

T'BF 11
Doubb
diodr

rrtodr

Vr- 20Y
It -0.1 t

R.F. or l.F.
.nDlilicl

Y.:Vr:
R,
vn

200 v
70r,4

-2V

Io:5
lB : 1.7

S : l.8mAft/
& : l.5Mo
C.n1 2 mpF

Y

Vo:Y6: lggY
R' :70kQ
Vil = -l V

16 : 2.6
la : 0.85

S : l.3mA/V
R/ = 0-9MO

A.F.
rnplilicr

Vt : 200V
& :02Mo
Rn = 0.7MO
& : 2.4ka

l. - 0.66
le : 024 c:82

h : l00v
& : 0.2MaR. = 0.7MO
& = 2.4ke

t" - 03t
In : 0.12 s -76

rf (D t ,D il
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T'BF 80
DooLlc
diodc

vdirbl.
vt: l7 v
Ir:0.1 4

Io : 5.0
Ia :1.75 mA/V

MO
:22: 0.9
< 2.5

',zF5
'1.J." 

."h2tYst
Norrl

t00 v
47 ko

n5a
v":h: I" : 2.8

ln : 1.0
S : l.9mA/V
& :0.9Mo

A.F.
rmplilicr

- l70V
- 0.22MO: 0.68MO
: )1LO

I" : 0.%
Ia : 020 c -85

L :032
la : 0.12

: l00V
:022Md
: 0.68 ML: 2.7 ka

s :u

rrBL t
Doublc
diodc

g*arodo

Vr:55Y
lr:0.1A

ctu A
finrl

rnplilicr

:200V
:200V
=-l 1.5 V: tTta

v"
yn
V,,
Rr

I":55
In : ll

: 8.5 mAfr': 20kA: 3-5kA: 52W: llW

s
&
&
W"
W. -\Os

ftP.U
o ttt

Ocrrl

I.:59
In : ll3

S - 8.8mA/V
R:BKA
R" : 3LJ?w":5w

: l85V: l85V: -l0V: l40o

V"
ya
VN
Rr

0
va
v-.

I. : 28.5
Ie : 5.3

25kA
3ka

.05 w

&
&
w,



Tvpo Filmcnt
data Application Voltaga

Resirton Currenrr (nA) Charactcrbtic
data

Bar
comectiom

UBL 2I
Doublc
diodc

v1: 55 \Ir: 0.1 A

cta.s. A
Iinal

rnpli{ier

v" 180 v
Va : l80V
Vr, : 

-10 VR* : lfiA

I.:61
In Io

s
&
R"
W"
wo

: 9mAA: 22ka: 3ka: 4.8W: llW

4t-
Locrrl 8 I

V" : l00VV"" : l00VV", : -5.1 VRl : 140 J?

Io : 32.5
In : 5.5

s:&:&:W":

7.5 mAA
25kA
3ka

t.35 W

ct.33 AB
v. : 200v
Yn : 200V
Rt : 116l?

I"^; : 2x 50
l"^* : 2x 56
Ia^;" : 2x7.8
In^.,: 2x l4

&. : 4ka
It/. : l2.5gl

uc 92)
R,F.

v1 :9.5\
Ir:o.ll Typrcal

v,
250V

-2V
I": l0

S : 5mAA
& : t2kl2

60
f req. : -u*. 3gg 114.r,

,6t\
'R-#
Minietur

V.y. 170 v
-tv Ie : 8.5

S - 5.5 mA/!&- t2W
6
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Typs Fihnent
data Application Voltager

Rerirtor Currentr (mA) Characterigtic
datc

Base
connectionr

UCH I
Triodc
hcprodo

h:20Y/r :0.1 A

(hcptodc

v.:h:2c/JY
&z+g : l5.5kf)
R6+r1 : J[ Lf2
VA : -2V'

t_tn+t1 -
Izc+ tT -

3.5
6.5

0.r9
S" :0.75 mA/V
& : l.0Mo

v'e*Qo

tre)r
i-6t

V.:h: t00Y
Re+il :15.5k!)
&r+rr : 50 kO
Vr, :-l V

Io=15
Inrr: 3.0
/6+'11 - 6.995

5. :0.58mA/V
& - l.0Mo

Orcilhror
Otiodc

Vt :200V
& : 20ko
R6+31 : ![ L9

In+fi -
4.1

0.19 S"rr :0.45 mA/V
v*.-- 7.5v

Vt : l00VR. : 20ko
Rs!+rr : 50 IO

ra t.9
Is+t7 : 9,995 S.rr:0.44mA/V

Vo,c= 4V

R.F. or I.F.
omplilitr
(hcptodc

V":Vt: 200Y
Re+r. : 30 kO
Yn : 0V
Vr, : -2V

I. - 5.2
Inlt - 3.5

S = 2.2 mA/V
& - 0.7 MJ?
C"l ( 2 mpF

V.:Vt: l00Y
Rs+11 : 30I!J
VB:0V
Vn : -lv

Io : 2.6
Ia+n: 1.9

S - 2.0mA/V
& : 0.7M4

D(Drl D D D t r | | t I l ) t D ) I | | D t t ) | | ) | , I D,l I D D,l'D lil I I )



lfffftrl Drrttt,

UCH {

A.F
.nplili.'
(tnodc

Vt
&
ve

- 200V: l00ko: -2V
I. : t.5 3 :10.5

Vt
R"
vs

: l00V
:100I!? /. : 0.68 I :10.5

Tyoical

(triodc
.yrt.d)

v" - t00vvs ov I":12
s
&
p

:3.2nAN
6ko:t9

UCH II
Triodc
lrcrodc'

Vt:20Y
Ir : o.t ,q

V":V*200V
Rs+r : 49;.42
&;+rr: 50 k!2
Vil : -2Y

f_

rn+ta -In+il:

2.5
3.0

0.16
s"
&

-0.75 mA/V: l.0Mr2

Y

V":Vt: l00Y
Re+r : 40 ltl/
R6+'I : 50 kO
Vr, :-l V

Ia : 1.2
Iez+s: 1.5
/6+r1: 9.19

S.:0.45mA/V
& : 0.6 M!?

Orcillrtor
(trrode
rptcn)

Vt :200 V& - 30[o
Rs+rr: 50 kO

I" : 2.8
/6+j1 : 0.16 Y"".:7V

Vr : l00V& - 30kc
Ro+rr: 50Lo

I. : r.4
/6t31 : 0.10 Vor.: 4 V



- | FilmcnttYF I data Application Voltagcr
Resiston Currentr (mA) Characteristic

data
Barc

comcctiou

vc'd 2rlh: 20v
r^"a. llr :0.1 A
h.prod. I '

v. : 200v
Ra+ "t 

: 15.5 I(
Ra+rr : t0 kJ
Vr, : -2V

,_ta+tt -ln+fi:

3.5
6.5

0.t9
S" : 0.75 mA/\
& l.0Mo

er'1'/
-/" o^'Jtt
J9$4'

t-".'.t g a

V.
Re+n
Ro trt
l/A

: t00V: tt.t kl: iot(
la : 1.5
Ia+s : 3.0
I6+t7: Q.Q95

& - 0.58 mA/\
& - l.0Mo

Orcilhror
(triodc

Vt : 200V
& : 20kd
Ro+rr = 50 kd

I. : 4.1
/6+11 : Q.19

S.rr : 0.45 mAn
Vo,. - 7.5V

Vt : l00V
& : 2okt
Ra+rr : 50 k(

Io : 1.9
16+11 : Q,[95

S.tt :0.,14mA4
Y"." : 4V

R.F. o, t.F.

V' : 200V
R*+a -- 30 kt
Va : 0V
Vil : -2v

Io : 5.2
In+u : t.5 s:&:C', (

2.2 mAA
O.i MJ?

2 mpF

y. : l00v
Rn+s : lokt
Ya : 0V
Vr, : -l V

I" : 2.6
Ia+ s : 1.9

s
e

- 2.0 mA/!
- 0.7 Ml2

t)tD tf | ) f t I Dflf
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UCH2l

A.F.
rmplifi.?

(rriodc

Vt
&y.

: 200V
- 100 k(: -2Y

L - 15 , - l0.t

h l00v
& - t00kj:v, = -l v

/. : 0.68 s -105

Typrcrl
V"y. - l00V: 0v L-12 S - 3.2nAlY

R. = 6kA
l9

UCH {I
Triodc vt: 14 Y

I =0.1 A

V.-h : t70YRf -- 22kr2R" : 47kQ
Rorrl : 20 k!?
Vr, : l.8V

In+s -
latl,tr:

2.2
1.9

032

s"
&

: 0.45 mAiV: l.2Mt)

trrt6;{u.

\;:4

Riolocl

V.:Vt :
Rr
&
Rs+rt :
v^

l00v
22 kA
47 l{)
20 kt)
,r.0v

tE+ a1 -

IorrT:

t.0
t.0

0.20

s.
&

: 0.32 mA/V
= 1.4Ml?

Orcillrtor Vt
&
Rrs + rl

t70 v
l0 k(
20k{,

Io : 4.9
Ia+r7 - Q.32

S.rt - 0.6 mAlV
V-, - 7v



Tvlc Filrncnt
d.tr Application Voltagct

Rerirtore Currcntr (mA) Characteristic
data

Bare
conncction:

UCH II V1= l4Y
Ir :0.1 4

Orcilhtor
(riodc

Vt : l00VR" : r0ko
Rn+rr: 20kA
v".. : 4v

14 : 2.8
/r3+r1: 0.20

s.rr : 0.56 mA/]
S" : l.9mA/\

l9

htt/6;\Qee4

\w
Rimlocl

UCH O
Tnodc
lrcrodc

vr: l4Y
,/: o.lA

V.:Vt: l70YRt : lSkg
& : 27ke
Rn+rr - 47 W
Y A :-1.8i V

I" : 2.1
Ie+s: 2.6

16+6: 0.20
S. - 0.67 mA/!
& : l.0Mo

ijr?;\t2t.
f,\"../.

Rinlocl

V":Vt: l00Y
R, : lSlO
R, - 27lA
Rn+tT : 47 l<A
Vil : 

-1.0 V

I. : 1.2
le+ t : 1.5

16+11 : Q.19

S. : 0.53 mA/\
Ri : l.2MA

Orcillrtor

t70 V
t0Kl
47 ka
8V

h
&
Rn+rr:

I. : 5.7
I6+t7: !,29 S.lr : 0.65 mAA

Vt : l00V
& lolo
Rn+ rt : 47 lAv",, 4 v

l" : 3.1
/.*rr: 0.10

Sat : 0.6 mA/!
S. 2.8mAA
tr:22

tlr'l 
',D

f)))



t t) l rf ))tlrr)rlrtf )t))trlfltf )t)) )l lr tlrr rl

S" : 0.775 nN
& lMo
R.c - 70lA

S:2.4&:0.7

R.F. or l.F.
rnplificr

Vt: l70Y
(: l0lo
;,-- lrV

VO:
Rrr*
Ra+
v.,

ttnr ta -Its+2T:

3.25
6.7
0.2

rcHSl
Triodr
hcprodr

lo : 6.8
la+n = ,.,

V.:t/t: llgY

h"'= lV
R.F. or LF.

rmplifief
([cptodc

S : 3-7mA
& : 6lo

22

S.n : o.>

Tvo,cel I V.
chrrucrcrisricr | /-(rdade rvrrcn! I '

: t00v: 0v
: t3-5

v
v
v

2N
-2
2N
2m

--{.5

Vt
&
R6

v"y.

hyn
V,,

: r70v: Z2lrrJ
47 la

Io : 4.5

: o.2

s
&
It
s
&
R"
w.

2.1 mA
l0 Lo
65_
9nA

t8 Lt-,
4.5k'J

4W

Tvoi rl l. : 2.0

r= 60v:0.t A
UCL II

Triodc 45
6

6
1.7

IN
Ia

L
lil

il='i?Xl '.';"ii,:,'

Clag A
linrl

MO
n,p!

MJ]

2.2
t.2

?

1.0
t.0

kf,J

v_

kJ?

200
60

=2j-100
60

-t.3

Vt

n
Rn
V,,

h:
R4
V",

UF9

Io = J.2
Ip : 0'85



Tvpo Filrnrnt
&tr Appliction Voltrrpr

Rcddon Currcntr (nA) Chrrectcrirtic
d.b

B!r.
cooncctionr

I,'F 9 V t :123\
h = 0.lA

A.F.
rnplilict

Vt : 200V
& : 02MoRn - 0.8 MOR1 : 2.5ka

L -0s5In - 0-17
88 t+Oi

ree"fYo
Ocul

(conrinucd) h - l00V
& : 0.2MoRn : 0.8 MORr : 2.5ka

I, - 0.3?Ia - 0.08
a

UF 1I
Vrrirblc Vr: l5Y

Ir:0.1A

R.F. or l.F.
rnplilirr

y" : 200vRd : 70kOVr, : -ZY
Io-6
Ia 1.7

S - 2.2 mAA
& l.'Mo
C"n I 2 mpF

'@-
!

Vn-Vt: l00V
R- - 70 kJ?

lft : -lV
l. : 2.8In :0.95

S : l.8mAf
& l.lMa
C"n I 2 mpF

A.F.
raelilirr

h - 200V
R. 0.2 M!
Rr : 0.6 MJ
Rr : zkQ

I. : 0.76la * 026
77

Vr l00V
R. 0.2M!,
R- : 0.6 Ml
Rr : 21I/

In - 037
Ia :0.12 6

t,D'D f D D ) t ) ) | | | | | | ) l | ) D ) ) | ) | ) ) ) t t'l t,) | llD D.l ) t t )



) r, r rr )rttf t)rr)Dl | !trf lrtlf ltt tl f l r I l, )) rl

h: 200Y: 60IO
i' - -2.5'Y

Io:6
16 : 1.7

,S : 2.2& t.0
Cod( 2

@
Locr.l 8e.

UF 2T
Vrrirblc

ecnrodr

t:12.6V:0.1 A

R.F. or LF.
rnplilicr

"-Vt : l00V
60 ko:; - -r.3v

Io - 3.2
Ia - 0.85

S :2.0
& l.o

A.F.
roplilicr

: 200:02
0.8
2.5

v
M(
MI
t(o

/. - 0.65Ia - 0.17 88

Vt
&
Ra
Ra

0.2
0.8: 2.5

I" : 0.33Ii :0.08 E?

UT lt
VrrirLlc 'r: 12.6v

':0.1A
R.F. or l.F

amplilicr

V.
R4
VA

170 v
40t&: 

-2.5Y

I":6
la :1.75

s :2.2
R:r.0
C.r1 2

MJ2
mpF tt--tz

^/oo'.\a'\rh'r'
Rimloch

V.
R4
vu

: l00V
,10 lo

- -1.4 V
I" - 3.3
In : 1.0 - 0.8 Mlz



Typc Filment
data Application Voltager

Rcairton Currentr (mA) Charactcrirtic
data

Bgo
cooncctio!t

UF 12
R.F.

Vr: 2lY
11:0.1A

Typrcrl
V. : l70VYn : l70VYa : -2V

l.:10
ln : 2-8

s : 8-A/V
& :0.1 Mn
C.,( 6mpF
R.":t060!2

,tz;\t,

>:,"7
Riolcl

UF 80
R,F.

V1:20Y
/1 :0.1 A

R.F. o. l.F
rnslilicr

v. : t70v
vB : 0V
Ya : l70V
V"t : -2V

I":10
IA:25

S : 7-4mM
&- : 0.t Mo
Co ( TmpF

;\t,/""""N

't .i/,,r-tp

Novrl

ljF 85r)
R.F. t: lgV': 0.lA

R.F. or l.F.
rmplilicr

t70 v
27 kA

-2V

l.-10
In - 2.5

S : 6mA/V& :o.5Mo
R.q : l.5lO



IDf)tfrrlD)t

TJL {I
Out p"t Vt:45vIr: 0.1 A

Clor A
{iarl

rnplilicr

v" 170 vVn : l70V
Vn : 

-10.4 V
L- 53Ia t0

S : 9.5 mA/V
& : 20ka&: 3ka
W": 4.25\l
W.: 9W

"6;5tr
Y#

Rinloc!

v" ilovva ilovV^ : --{.4V
Ia:32
Io : 6.0

8.5 mA/V
t8 lo
tka

t.7 w

&:&:
WO:

& l00vva t00 v
Vr, : 

-5.7 V
L-2eIr" 5.5

S : 8.0 mAf[
&': lSko
&: tka
W.:1.35W

cr.s AB
pu:h-poll
ampliticr

vo t70vVn : l70VRr : 100 J?

I.-i":2x 14
I,-*:2x 49
/n.;": 2x 8.8
It^.':2x 16.5

4ka
9W

R*:
WO:

V. : l00ova t00 v
R1 100 V

I"^; :2x 24
I"^*:2x 27
Io ;"- 2x 4.6
/---:2x 6.8

4la
22Ut

&":
W":

r) Provirionrl drtr,



uoa
Tvp" Filamcnt

date Application Voltager
Reristors Currcnr (mA) Characteristic

data
Barc

conncctionr

tM I
Tuninr

iadiotor

'r:12.6v
' : 0.lA

Tuninr

V5:l/1: 200 V
&' 1.0 MOv, : ua.2v

h : 1.4/1.8 at :90ol5o

6"$
figt

V5:lt1:
&r

100 v
l.o ptlz

0t-2.5v
It : 0.441052 ar :900/00

Tu"in I

{inrcnriti"c

V5:l/1: 200 VR- t.0 Mr)v" :01-12.5v
h : t.412.0 cr :900/50

V5:lt 1:
R,

r00 v
t.0 Mo

0/-8 v
Ir : 0.4410.61 ar -900/0

LtM 34
Tuninr
indicrtor

Vr:12.6Y
ti :o.tA

Tuning

Gcnririvo

VpVt: 200 V
R. IMO
Y. :014.2Y

h : 1.4/1.8 ar -900/50 q'Tunins
indiceror

(inrcnritivc

V5:l/p 200 V
R. tMO
Y' :01-12.5 V

It : 1.412.0 q -900/50

D-L FFFF )'FFF FFFF)-FF FFFFFF FFIrF>- FFF>F)t



,

a
UY IN
Hrll--r"t

Vt: 50 Y
I; :o.t A Rrctilicr. Vi : 250V

vi t27v
1. : max. 140
1o : max. l'10

&-&:
3tirt :

min.l75O
012

max,60tF

a
,,/6?\;w

I
O.t.l

ttv 11
Hrll.wrvc
rccrilyins

V1: 50 Y
It :0.1 A Rectilicr h 250v Io : max. 140

Rr:
-tilt -

min.175Q
max. 60rrl I

UY {I
Hell.*."r
rccrrlyirt

h:3tYI :0.t A
RcctilLr

h
h

220V
t27V

/n : max, 100
/c : max. 100

Rr - nin.l600
Rr: 0A
llitt : max, 50pI .p

Rimloct

w42
Hrll-rtc
rccrilying

Vr: 3l V
t :0.t A

Rcctilicr Vt - mx.ll0V l. : mx. 100 ll:tr : max. 50/[

23007 Triggrr tubc, se p. 169

o
-l



aa:



^ SPECIAL A. F. AND R. F. AMPLIFYING TUBES

PREFERRED TYPES

&ti& UflP.

t
1

I

0sv DF6
trd

l5v DL6
DLd

6Y EU I
EAF

Eecc
EEF
EOL

Encc
EC 5t

ECS
EC Cl

tav tm
ts

109



E spEcrAL A.F. AND R.F. AMpuFyNG TUBEs
REPEATER TUBES

Tvlc Filancnt
data Apptication Voltagcr

Rairton Currcntr (nAi Cbaractcrirtic
deta

Buo
conaodionr

180M V1:44Y
L : 0.97 a'

Final
rmpli{icr

V"y,
: l30v: 

-25Y
Ia-22 s

&
&
W.
w.
dtot

= 1.0 mA/V
- 23kA: 2.1 ka: 0.2v
== 3.5W O

Mcdium ,l e.

t80{0
Pootod.

vt=
It : r8v

0.27 A

Pr..
rnplificr

Va : Zll
R':21
Vc : 2ll
Rt : 18'

ka

Q

Io:15

Ia:4

.\ : 0.1 M(,: 5.15 N
&
I

i@t
Leul 8 p.

Finrl
rnplilicr

Vo : ll0V
Vd : 2l0V&:n|a

Io : ZU
ln : ,.3

5
&
&
w"
/rot
W"

= 0.25 MJ.r'= 15 k!)
- 2.rw< 20,'/": 4.5W

180r2
P.!aod.

Vt: 18 V
Ir: 0.lA

ye
&

2t0 v
t20 v
rc5A

I":t0Ii 2.1
S : 9mA/V& : 0.t Mr2
R.c - 750 A

,#+'i"
"*J";

f t)))lttt)l) t)lll)l) ))) ) ) ) t)lfDtl)lf lll )t I r



ll ll) I I lt,

t80{5
Ourgur

Vt: 18V
Ir : 0.15A

Chr A
finrl

rmplilicr

Y" : 2l0VVo : 0V
lla : 2l0V
R1 : l20a

Io:20

!" : ,.t

S - llmA/V
& :' 15 k-a
Wo : 0.9W
/,o, = 5%
W,:6W ,F{.

{'" 
"eb,tvor8046

OutDur
Vr: 20 v
Ir :0.1)5 A

Chrr A
linrl

rmpliticr

v" : 2t0v
Va:0V
Yn : 2l0Y& : 120{,

In:20
Itt - 5.3

s
&
w.
/,o,
W"

: ll nrA/V: t5 k!?
- 0.9W

:6W

ESIL
OulDur
Fntodo

h- 6.1Y
i = o.a5 t'

Clur A
finrl

empliticr

V" : 2l0V
YA : 0V
VE : 2l0V
Vrt : -3V

Io-20
Ia - 5'3

& - ItkJ?
Wn = 2.1 W
Wo : 4.5W

-F|.i.
r,\% 

""/r,iro

E83F
P.nto&

Vr:
It-

6.3 V
0.3 A

Typicrl
v" : 2t0vVr, : 120 V
Rr 165 {,

Ia: l0
h, = 2-l

S : 9.0mA/V
R. : 0.5 Mf)
R:o = 750a

tA"
/ooo\a

't% "%e>*;t,

' No-l

Cla* A
linrl

rmplilicr

Vu 210 V
Vtn : 120 V
Rd : 5.6 k{,
& - l80d

L- 8.3IB = 1.7
S = 8.2 mA/V
& : 0.44 Mf,J
& : 20kt)
Wo = 0.87 W
Wo = 2.1 W



RELIABLE, RUGGEDIZED AND LONG LIFE TUBES

Tvpc Filament
data Application Voltager

Rcrirtors ;urrenti (mA) Characteristic
data

Bare
conncctionr

E80CC
D"ublc

h: 6'3t'/
It : 0.64

ti: t2.6v
l: 034

Typicl v. : 250v
Vt : 

-5.5 V
I":6

s
&
p
W.

: 2.7 nAN: ilko:30: l.5V

.F{n
"$;1''

E80F
A. F.

Vr: 6.3 V
0.1 A

Typicrl
V.
vn
Rr

: 250Y: t00v: 5604
IO:?
In 0.55

s
&
ltwt

: 1.85 mA/V: t.8MO

rmplilicr

h : 250v
R" : 0.22M4Re : l.zMaR1 : 1.5 ko

I. : 0.80Ia 0.t7 s :165

Vt
R.
RF
Rr

: 400v:. 0.22M0
". l.2MO: l.0 to

Io : t.35
In : 0.28 s :185

ESOL
Outpur

Vt:
h:

6.3V
0.75 A

Chu A
finrl

rmplili.r

v" : 200vV"" '= 200 VRr -. l30O
Ia:30'Ia : 4.2

S : 9.0 mA/V&:7kaw. : 2.5WW":6V @'
It))))) ),I I) |||)|))|r|| ) || rr||DtDItt|)|)) t



)f I tl))|f f )f)'f t ) )f rrt)!,)rf )t r)) ) | r I l r )tl
TUBE FOR COMPUTERS

E90CC
Doubt.
iriod.

Vr: 6.3Y
L : O.4A

Typicrl vn t00 vVs : 
-2.1V

Io : 8.5
S : 6mAAy'& : 4.5Wrt :27 .ffi,

Minirturo

HEARING.AID TUBES

DF 65 h:0.625Y
L:l3.3nA

Typical
V"
l/n
v",

: 22.5Y: t8v:-l.l5v
1" : 0.05In : 0.01

S : 0.1 mAAr'& : aMlZ

A.F.
amplilicr

Vt : 223V
& : lMJ2Rn : 3.9MaV", : 0V
&' : l0Mo
&" : 5M.t2

1, : 0.0t t7In :0.0025 s :31

DF 66
Pcntode

Vr:0.625Y
Ii : l5nA

Tvpical
VOyn
vA

: 22.5Y: 22.5V
:-1.05v

I" : 0.05Ie : 0'015
S : 0.1 mA/V
&

-n dd@



Tnc Filemcot
drtr Applicerion Volteger

Rod*orr Ccrotr Cherectcirtic
drt

Baro
coancctioar

DF 6?
Ponrodo

Vt:0-625Y
It = Jl.3nl

Typicd
clrrrctorirdcr

V" : 22.5VVn : l8VVn :-l.l5V
Io - 0.05
Ia : 0.01

S : 0.1 mAlr'
&=4Mo

'@A.F.
rmplilirr

Vt - 72,.5Y
R" IMO
R- : 3.9MO
hr:0VRr, : l0 Mf]
&r' : 5M!)

/" : 0.0117IE -0.0025
s :?|

DF ?O
Pcmodc

h =0.625vh: 25ml
Tvpicrl

chrrrcrcrirricr
V" = 30YYa : 30VVr, :-1.85 V

Ia - 0.05
la : 0.018

s
&
Pnt

- 0.1 mAli/: 2.5M4: 12.5

t2/ .-<.
;g*,r

Subaiilrtor

I'L 65
Ootpot
rntodr

h:t.25vh: Itnt
Clrt A
linl

rnplilicr

V6:Va: 22.5V
&' : l0MO
&:0o

I" : 0.4Ia : 0.09

S :0.42 mAAr'
& : 0.4Mo
& :0.lMo
Wo : l.8mV o.a;\t,

.'{q-).Vt:Vo: 45V
&r -: 3MORr 4UO

/. - 0.19IB - 0.07

& - o.rMo
Wo : l'6mV
Wo : 25 mI[

)) ) | r r I t) ) T llD}



,l)

DL 66
Outp'r

Vr:1.25V
Ir : l5mA

Chrr A
lincl

rmplilicr

Vt : 22.5YIln : 22.5VVrt : 
-1.4 V

Io : 0.30
In : 0.075

:0.35 nA/V: 0.3 Mn: 75k0: 2.7 mW

s
&
&
W" @h 45VVe : 45VVt, : -3V

L : o.eo
In : 0'02

& - 50k!?W. : 16.5 m\U

DL 6?
Ourput
ptntodo

Vr :1.25 A
It : l3nA

Clor A
linrl

rmplilicr

V5:Vn: 22.5Y
&' l0MO
&0!?

Io - 0.34
Irr - 0'09

S : 0.42 mA/V
& : 0.4MO
& :0.1 MoW. : l.8m!V x6?d,@/V5:l/*: 45V

&r -: 3MO& 4ka
/. : 0.19
Ia - 0.07

& : 0.1 Ml?Wo : l.6mVW" : 25mV

DL 7I
Output

Vr:1.25V
It : 25ni

Tysicrl
chrraqerirricr

v" 45Vva 45VV"t :-1.25V
I" : 0.6
In 0.t5

S : 0.5 mAlV
& :0.35 Mr?R" : 0.1 M!?Wo 6mWW" : 30mV czz.x.

;Qrl:
,, _lg

Subhid.!qr

DL 72
Ourpur
rnrode

h:t25VIt : 25r,1
Typicrl v" 45Vvp 45V

Vtt : --4.5 V
In - 1.25
Ia 0.4

S : 0.5 mA/rr'R.' : 225ka'
& : 301&W" :23mV
W" : 60mV



T'0. Filencnt
datr Appliotior Voltagcr

Rcrirton lC,rrr"ntr 
(nA) Charactcridrc

detr
Brro

comctimr

t6?l
riodc

vr= 6.3V
0.t5 A

Tvpicrl v" 180 vVt : -5v
Io : 4.5

S : 2mAN
& : l2.5kap --25
frco.: t"t.4t""r,

1672

pcntodc
h: 6.3Y
It : 0.15 A

R.F,
enolilicr

Vo : 250VYa : l00V
lftt : -3 V

In:Z
It, : 0.7

S : l.4mA/V
& : l.5Mo
Cort ( 7 mpF
frcq.:max.430 Mc/r

DC 80
TrioJc

Vr: 1.25Y
Ir = 0.22 A

Tvpicrl
clrrrrcrcrirticr

Vn : l50V
V. : -J.5V

l,: 20
s
p
w"

= 3.5 mA/V:14:3\v

N.nlOrcillrtor Vn : l50V It:20It : 1.5
frcq.
W"

: 470 Mc/s
:0.45 W

Elc : 4671

ETF = 4672

) t )



r.f-)-, )f r, f f f ) )) ) ) t t ), ) t r), )t)f.), f , | | ) | | | | ).t_,

EAC 9I
Diodr
!tiod.

W- 6.3V
0.3 A

Tvpicrl
c$...ctcri.ric.

vn 300 vv, -2.8V
L- 7.5

S : 2.8 mAlr'R.' : 12.8 kop :36
frco.:-"r,396 Y"rt

n Trhs
i(" cb

}l-_%
Miairrun

EC 55
Dirc rcrl

triodc 'ii
6.3 V
0.4 A

Trpical
cIrrrctcrirticr

v" 250vv, -3.5V
I.:20

S : 6mAl/p :n
freq. :

max. 3000 Mc/r

EC 80
Groundcd

irid
V1 : 6.3Y
I = 0.48A

Tvpicrl
chrrrctcrirticr

VO
v,

250V: 
-1.5V

I;- 15
S - 12 mA/Vp -80lreq.:."t.759 Y.rt

,r\'
4"" Jr
lo
Norrl

EC 8t
Orcillrtor
riod.

Vt: 6.3Yri: o.2A
Typicel v. t50vv. -+v Io-30

S : 5.5 mAiVp *16
frcq;mx. 750 Mc/:

'@.

EC 9t
Groundcd-

sid
uiode

Vr: 6-3Y
L - 0.34

Typicrl
cf,rrectcrirtio

VO

v,
&

250V

-t.5vl50a
I": l0

) : d.) mA/V& : tZkap :100
Wo : 2.5V1
&q :400f2
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TB 1t150 t t{.1 t0(x, 4
tm
lm

'g

8r0
t{)

, {82
l2s

n*
7'
75

C bLd.
B El.DlL

I hod.)

lB qr00. t2 t5 tm fr
20
mI

| 2d)
200
720

| ,50

!0

68

C alcr.
I td.p[.

I mod.r)

TB 112000 t2 t ,m tt0
2
2
2

2Wnr
ta5
, i00

1Z

tt
15

C ular.
B cleA.

B md.:l

TA {Use r0 97 am aq
tm
tm

I 000
| 05i
22r0

t9
,E
17

C td<.

TAL a/600 l2h ,t 60q, ,m
75
7S

2
6mtm
1rnrrn

t2
,E
74

C tlar.
8 rclcpl.

I 6od r)

lBL t?r00 Dt t96 tr 50o 1tm
It
It

r00m
6t 0mnm

7'
76
10

C telcgr.

a -odrl

TBW 6/60 126 ,t 6m 6m
,,
15
7t

6mtm
a70

IJ JOO

76

76
ta

C rcldr.
B rl.p[.

B Doa. ')

lBr r?roe t7.t t96 t2m t0 000 ')

I5
ItI

r08m
il td)
6r m0

202m

,t
tt
76

C rct4r.
I kLph

B dod. )
r) Tr ohcr.') Fc I ulce$. lm lV. ) lo loric q irla. a
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RECTIFYING TUBES FOR

Tr
f1

(vl

h

(A) (tv)

L

(A)

CiGit NuD..
of

':fy Raitiaio

occ nso a 25 t 025
2I
5

ItoG tt25a 1 2.t 125 025 ,
6

lcc t/1000 Er
4.8 t0 02t t

5)cc 11000 G

DCG aisaoc 4 t3 t2t t
6

DCC l/30 5 30 t, 6 t
6

occ t5ea0 EG
5 7 t2 IJ

2

6DCGsAar Ga

DOG a/a0x 5 t tl I
2
t
t

2t
6

DOC ?/l|. 5 fr It It
2
t
t

3
5

IrcG lnt t 125 2l 2.t
2
t
t

2
t
6

IlcG tlra 5 ltt 23
2
t
t

2
t
6

D(r l/laoc 23 t t0 02t
2
1

t
2
3
6

DCr ti5000 t ,.1 t0 t25 3
6

?



Yi

(Lu

y.

ov) (A)

w.

(Iv)

Bmc

F.'l
l.l
t2
2.1

0.96
t.4
23

0.48
0.7,
0.75

0.5
t.l
22

40465

48 |5

t.t
t.7
3.0

t3
2.0
4.1

0.t
0.75
0.75

0.7
t.t
3.0

17
t3E

35
a.l
7.1

32
4.8
9.6

0.t
o.75
0.7t

t.6
t.6
72

F] 0m 22
t47

406t9 Op 17 157

1.6
53
92

{.1
62

12.4
3.7'
3.75

t0l
2t.4
16.5

Col;rl'
6tsBci 0l

53 at

t.6
53
92

4.1
62

12.1

l2
t8
IE

t0
t2
221

Gr2
0E 28t 72 t8l

12
1.9
&{

33
57

lt a

t
4-5
1.'

I t.4
2tn
5t3

&t9 crp t2 215

ffE &t9 Gp t2 2t3

4.6
53
92

4.1
62

t2.1

2
3t

8.1
l8n
372 ffi8 406t6 tm 242

5.'
6.1

t05

t.6
72

t41

1)It
4t

tff
12a
648

Sw. 4p.
40{9 a0620 Gpl t7t {6l}

7.1
8.6

t43
r0.0
20.0

5
7.5
7.5

3a
7'

t50

Sr< lp
4209

406t 6
40620 Gp r20 t7t

9.t

t9.l

83
12.9
25.8

5
7.5

43

t9{
Se.. ]p.

4209
406r 6
.0620 Gp 120 384

3.t
{.1
7.1

t2
4.8
9.6

0.t
0.75
0.75

t.6
,s
72

s2r3l0J 40b19 Gp tt tt6

3.5
4.1
1l

3.2
4.8

2.5
3.75
t.75

8
t3
36

{)()8 406t9 c.! t9 216

. 
IRANSMITTING PURPOSES
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IHYRATRONS

IGNITRONS

PL tttl L ttn Ltts

_i
t

rm lvA 20 tv^

M. ,.h.' lia 'dr{. 0v 2&V

Ji
&i D.C. d .ur.d ro A. t{a :OA

nv lrm v mv



Tvpo m

Filament
data

Voltases Currents
Typical

characteristrcs
Dimensions

Basc
conncctionrvt

(v)

I1

(A)

lh
mix

I.
mat
(A)

max.
aal

t(.
mln.
lo\

V;a"

max.
rut

V .t.

(vt

Diam.
mat.
(mmt

Height

mar.nax. mtn.(vl

328 2 r.85 2.8 t5 28 l6 80 r.3 4 3 t6 7 33 n2

351 r.85 5.5 30
20
t30

t5
I5

60
t70

2
0.2t

t0
t.25

4
fl)

t7
t7 I 62 125 Ediroa

367 2 t.85 8 30 45 t6 t25 6 l8 I l7 8 8l t70 o
v

t5t 2 r.85 2.8 t5 l6 t0 45 t.3 4 ) tl 6 3t lt2

1002 r.85 2.8 I5 t60 t6 450 0.1 0.6 t5 l6 7 t9 t2l ,.Q

t t ) | | | t ) ) ) l | | Dtt t I I ) ) | | t ) l t t t | | l D I I I l') | I t t | |



| , f , ) | r t | )), f , | | t r, | ,, I t | ) ) t | | t | | | | t ) ), t | ) )

t0t0

)

1 t.85 t.5 l5 60 t6 r70 t.3 4 t0 t4 8 37 t20 .0"
1037 7 t.n tl 120 60 l5 t70 6 r0 1.75 t4 l2 8t 240 ColirrI

1039 7 l:92 t8 120 60 t0 170 I5 45 0.75 tl 9 94 zu Colirth

1048 z 1.92 120 60 t0 170 6 t8 1.75 t4 t2 82 t7l o
r049 ) t.92 ]0 t20 60 t0 t70 25 75 03 tl 9 l0t 283

1053 7 1.92 45 t20 48 t0 t35 25 75 0.25 l5 9 ]01 287

1054 ) 1.92 73 t20 48 20 t35 40 120 0.r 8 30 9 ill 350

1059 2 1.92 40 120 60 r0 170 40 120 0.2 il 9 ill 350

1063A 3 t.9z ll 30 250 t30 700 6 t2 0 70r 20 t75 25t Ediroo

l0s9K,) 2 3.25 70 t20 ,5 35 t55 60 200 0.t2 45 r0 |4 365



Fr

t

Typc m
&ta characieristics lJlmcn3lons

Borevt

r\n

I1

(A)

TA vinla

max.
(v)

ma)
(A\

Iop
max
/al

Ko

mrn.
I (.)t

L'asn

mat,
ryt

Lham
max.
(rnm)

llergll
max.
(mm)

max. mln.

1089 2 t.n tl 120 60 t6 r70 t0 30 t.2 ll 9 94 259 Golirtl'

tu0 2 t.85 1.6 t5 6t) t6 t70 ) 6 4 t6 9 l9 t3l

A

ll19 2 r.8t 5.5 30 45 l2 t27 7 9 t.8 l6 9 7l t42

lr29 2- t.8t 5-5 l0 6{) t2 170 t 9 2.5 t6 9 7t t40

ll38 I 2.5 27 t20 8t 20 240 t5 85 0.3 l6 t0 I l5 269 Golirth

u63 I 2.25 t7 t r30
901

20 tl>
2501 6 % 0.t t6 tl 83 178 Colirtlr

u6l I 2.5 25 t5 UO

60r 20 tt)
I 65r' t5 90 0.3 t6' 9 98 no Golill

u?3 I t.92 t, 60 220 20 62' 4 24 0.75 222 t2 62 189 ta,

Src !il2)

n?l I t.n t2 60 n0 20 625 6 t6 0.5 222 t2 n 2r8

I )t)



) rr rff rf t))r rrr r)f rtrrf tt)trf rf r), r, ) ) r r)))
ll?6 1.92 28 t20 220 20 625 It 90 0.2 250). t0 92 301 aatrDr

lt?? t.92 70 300 220 20 625 25 t50 0.1 28 ') t2 128 362

1533 3 1.92 23 120 275 60 775 t5 45 0.6 45 ") t9 192 270

t53l 2 t.92 2t t20 275 60 775 t5 45 0 45 ") t7 197 270

lst3 3 t.92 36 t20 275 60 775 25 70 0.4 50 3) t6 207 265 obl..

154{ 2 t.92 36 120 275 60 775 25 70 0 50 3) I5 242 278

r5s3 t t.92 70 t20 275 60 775 40 13, 0.25 50 3) r5 297 355 6bl.r

t554 2 1.92 70 120 275 60 775 40 t)5 0 50.) It 317 355 G.Llc.

1564 7 t.92 70 t2t 275 60 775 60 t35 0 50 3) t4 372 390 dbl..

l70l 2 t.8 2.8 340 40 %0 0.3 I 450 50 t8 58 B4 .o,

l7l0 2 LN 7 3,0 rt0 25 425 , 9 2.5 30j tz 69.5 205 o
1289 (40 V. r0



H$
.D

Tvpc m

Filmcnt
data

Voltagcs Currcntr
Typical

charactcristics
Dimcnsionr

Basc
conncctionrv!

(v)

tl

tal

lh
max

lo

max
IA\

lap

max
1A'l

Ila
min.
( !)\

/ ign

max,
lVt

ljram.
max.

Hergh
max.max.

/\n
mrn.

n26A 2 1.92 3.5 I5 t50 22 425 l_3 4 5 30' l2 7l t15
/-6Yr,lo o\.'
\e/

1729 7 |.92 8 t20 95 20 270 6 t8 0.4 30t t5 8l 240 C"lirrh

1738 2 t92 t8 t20 95 20 270 t5 45 0.2 20, 9 94 2U Golirrh

l?49A 2 1.92 25 t20. 95 l0 270 25 t5 0.1 30e l0 r01 290

1768 ) 1.92 tl 30 285 t30 8r0 6 t0 0 70 20 t76 240

1788 7 t92 tl t20 95 20 270 t0 n 0.3 25 9 94 2U Golirrh

1838 2 |.92 21.5 120 l't5 20 ,25 l5 45 0.25 ))3 l0 97 262

l8{9 1 1.92 29 120 ll5 20 325 25 75 0.2 283 r0 r05 294

1859 2 1.92 70 300 il5 30 325 fl) lt0 0.1 303 t2 14, 4%

r) Scren connccted with filamcnt via a resistor of 10000 (), 0.5 W. 2) Thc screcn rhould not be connected

c"tirmllv. . t) With auxiliary ignition uit type 1289 (40 V' l0 mA).
tDllrl tttD)llD)lllD)))t)) r))r rrrtlDl)l)ll ) )



t ", f , I r, ) f , f , I r,,,sdildrfnbk,, ) I ) r f r f , | | )rr) r)

Tv."

Fihrent
dlb Volrg€r Cum:nts

Typial
chatactcristicr

Dmcnrioro

Basc
coimtionrV1 ,,J

A)

Tt

(*c)

htt.

(\) (A)

Max
diam.

(nm)

Mor.
hcight

(-m)

PL5
Triodc sith

opecitivc
ignitio

V;"'"- 150(V",-': ,0(
: mio. 2l

t, - 3.t)

,., : 30001

V.ft = 20V
T,, = m.r, lrcc
/i'. - mer. 25'V
frcq. : mex. 300 c/r
t/n"" : max.8fiDV!)
.H. = +10-+40 "C

t15 t79 m
THYRATRONS.

0.01
0.75 )

V.rc : tov
frcc. - .ut. 150 U"rt

','Atilcw
P

/. : 0.01l- : 0.71'}
/." : 0'10/. : 0.0002
/L :0.001a

V* - JtV
frm. - nax, 150 lc/s
fa." - | pscc

EC 50
T;o&

ircn-s!! fillcd

Y* - 20-t5V
T,' : h.x. l0 rc
lrco, - mer, l(X) c/r
r.-r - -75.*90 "C

I. : 0.1
PL IO

Triodt for
pu!se and

rclay
cirtuits

r) Vith lu coolins. r) Frcq. Z 25 c/r. t) Ignitor voluep.



F6

tl

Typc

Frhmcnl
data Voltapr Currcnlr

Typiol
charactcristic!

Dimcnsionr

&ro
corctiorV1

t,:

Tt

ke) (v)

max.

(A)

Max.
dim.

(mm)

M.x
hcisht

(*.)

PL I?
Triodc

maicuqy-
vapout
filt.d

t.5 5

V.o : 2501V.;n't: ,00(V' - -50(V.Grt, - -l(

L - 0.t
l"o - 2'l
/r - 0.05In : 029

V.n - l6V
4.. - l0 rsafa- - l000asc,
I.' - dr. 15 c
lH. - +.(L+80'C
lc - +4o"c

62 r69 s
PL 2I

Tct.od.
rncn-

gar {illcd

,.4 t0

V"o : 65(V"'".": 130(
Vz," - -10(V2,f-q- -l(Vt,o : 

-10(Vs$d: -l(

/r - 0.1/rr : 0.5')l', - 0.01lr, : 0.01

V-. - Evn* - 0.i rse
Id.. - 15-7i pse
l". : rur. l0 se
,.-[ : -7t-+90 "C
lft : +20 "C

t9 54 ff
PL 57
Tr'odc

hcrcury.

fillcd

, 300

/"e - 100(
/o;n,o - t50(
/c - -50(/,Grc, - _l(

l. - 2.1
1,, - lt ')
It - 0.25

I*-. - 2@r)

t6v
l0 rscc

| 000 tscc
mex. 15 scc
+40-+7t "c

+45 "C
lHr

62 rE o""
Mcdium ,0o.

PL t(ls
Tarodc
mrcuty-
vtlout
fiilcd

5 l0 100

V"" - zYJ(,
v.,"," - 2tu,v. - -t00Vnt,,a: -10v,, - -1000Vnttct- -10

/.r - 'l0r)L' - t2.E
ln - 0.5
l-,- 2
IA '025

V.,. - 16 V
n.. - l0 prc
Iu.. - 1000 pr*
7., r m.t. 15 rec
rHr - +i()-+80'C
th. - +rl0 "c

t23 tsg 6'
) r) ) ttttDlt I



rr)r)r)lrl , I l I t, ) t ) t f , ) t ), ) I ) ) tl t,

PL I'O
Tdo&

|||.@ty-
hFu
filt d

E te t20

Y.. ' 241
V.'"'c - frV- - -150'l4 : -jo'j

l.-15
L' - 90r)
/re - 0'l

t/.* - t2 v
fuo. - l000prc
T,' - mt. 15 rc
t'./.t - +,0-+80 :Ct- - +60 "C

92 n3 .hD.

PL 
't5Triodr

lydroc6
filld

t80

V." - 800(
V";"'o - 800(
Vn - nin. 171
Vn'c* 2U

L -0.1I.e - 90)
Ilar - mr. 6lra I

/.Dxr.'x lre.<2x10'l
Dutv +lc - mer. 0.(X)14

65 t?8

O"PL 52!
Trio&

lrydrm
fillcd

100

l/.c : l6(n
Vt.o' l6{n
V'" - tis.N
Vtut- U

L -0.2Lo - 121'l
Iino - rur. 6 rrre I
/."x t "xt@>t.2x l0'l
Duty cyclc - mar. O.fi)l

65 m

PL l60t
Tcttodc
incn-

sr liLd
2 at 6{'

f.o - C0(/i.n- 60(ln - -10(A.'.): -l{ld - -|filn|rtcl: 
-l(

l. - 0.5
L, - ztl
L"- |l^ : 0.01l-" - O.25ta ' 0.01
Iac - 0.21

V.- - ItV
fti- : 500ps
L' - mr. l5c
,-r - -75-+90 "Cra - +20'c

,18 142 ,r""}\D6
r|

PL 55{{
Trro&

iDctt-sr
fillcd

2.5 l2 @

/.c - 150(Toia'o: 150(/t - -2r(7.1.rc, - -l(

L -r.2I.c : 40')I, - 0.2
1," * 2.5L--: 560')

V.* - l6V
n." - l0 Prc
fai"o - ,0-400 rsc<
T., E Nt. 15 scc
,.-h = -55-+70'C

61 t90

O"
S"er lumbo

PL 55{5
Triodc

incrt-gas
filled

2.1 2l @

/oc - 150(
/oi"'o: | 50(/r - -'25(
/r(n.t - -l(

L -6.aI.D : 80')I' ' 0'2lro : 2'5/'-r : ll20r)

V*. = l6V
n.. - l0 psc<

T tr"" - 50-5(D rscc
7.. It sec

h-h - -5t-+70 "C

67 8)



IGNITRONS

Typo

A.C- cotrol
(two hb6 rn inwrsc orallcl conneaim)

Rctifrcr
(intcmrtent opcntron, phasc control anglq e Q)

V--. Maximum
dcmand

ILVAI

t"

lal

L
mtl.

/Al

r.,
mar

/,urr.'
mtx.

rAt

Vno
max

/\n

Vornre
ml.

a\

IO

mtx,

/A\

Ioo
max

,AI

mar.

/A\

r.,
mlx.

Frcq.

PL 555t

220
5n 30.2

t8 6720

500 t00 'o n0 ,000 6 25fi2fr 600 n.2
t8 67202M ft

600
bUU

7.5 2800
t6

PL 5552

220
t060 t>,6 l4 13450

500 500 r00 t600 6000 6 25-60

I40

250
t200 75.6

l4 13450
t40

600
1200 75.6

t.8 t600t4tl
RaiC.r l".nti.r^',. ^Dntr.n ^h... "mrrnl enola : 0

Pr 6t55 mal
2400

2400 mox
t3t

t.66 6000

900 900 2N t800 t2000
25-&

I t05 2t 00 t50 | 200

D€sicn' vahics 0.15 scc.t) ftsign' vahics only

Dl))llr)tf f ll)l)f t)))llt)t))t rrl)t)rtl)l



X.RAY TUBES



qS X.RAY TUBES
DIAGNOSTIC RAYPROOF TUBES

Typ.

Mar.
peak anode voltage (kV)

Fcus

Max. ratings

Inrul-
ation Coling

Anodc

Circuit t) Radio- fluo-
IOI-
coPy Tvpc

Hcat
opacity
4{|n

2 3 4 5 6
graphy

tLlvl

20610
206n

rg
I il0 lt0 t.7 2 4fi

|lr dr
!ta-
tim-
ary

20620
20621

100
il0 il0 tl 3.1 6 4fr

20630
20631

r90
il0 ll0 lt0 4.1 t0 450

20650/0r
20650/02

t00
lr0 il0 lro t.l3.l 2t6 4fr

20651/0t
20651/02

t00
il il0 il0 t.7l4.l 2lt0 450

r) 
l : sell-rctif;cd opcration. 4I = one- and two-valvc circuit (half_wavc) : : Vitt*J.;i."il' --'- -'*"

| ) );iit$"T*r*rtu',1-*i*r'i'ful'r r r r ) ) ) f ;F;f*tsi;ri') r r, | ) , ) ) ) ) , )



),t rr)trr)tlf)rr)rr))r)))rrff )r)) ) | | )i,rf t)

DIAGNOSTIC INSERTTUBES

(tl
C,9

21828
21836
218:l?
21r38
21E39

218t0

-50
-83
--90

-95
-E5
-100

0.8
1.0

t.5
t.5
t.5
2.t

0.3
0.8
t.0
t.0
t.0
2.6

12

240
240
240
225
240

oil oil
str-
tion-
rry

il0q)
zffi
250[0
25000

t2000
60000

2r905
21906
2190?
2t908
219t0
2t9rl
219t2

-t t0 +ll0 +ll0

t.5
2.3

t.l
1.1

l.5l3.l
l.5l4.l
2.314.t

2
4
6
t0
216

2lto
4lt0

500 oil oil
rlr-
tion-
rly

85m0

21915
21916
2tst7
21918
2t920
21921
2t922

-l t0 +125 +125

1.5

2.3

3.1

4.1

t.5l3.l
l.5l4.l
2.314.1

2

4
6
t0

216

2lt0
4lt0

500 oil oil
!la-
tion-
rry

r50 000



Tvpc

IVtr.
pcrl uo& voltrec (LV)

Focrr

Mar, ntingr

lnsul-
ctim

Coolins

Ano&

Circuit Radio rluo-
rOE-
copy Typc

Hcrt
caprcity
,Htn.2 t 4 5 6

lraphy

,L[,r

2t933
2t931

21935

2r936

21937

21938

-r00 + r00 + t00 +lm

t12

o'llt
0.,2

I

2

t.5lt.5

21142

2.2121

2.2142

2l
a

?282

fl)0) oil oil tot
uing 80 0oo')

2t940

2l9tI -l t0 + ll0 + ll0 + ll0
I

t.5

t0
t7

500 oil oil rot-
ating

60 000

21943

2t9tl
21945

-t t0 +125 +12, +125
v2

o'tlt
0.312

2t142

2l2l
2142

5q)r) oil oil rot-
d!tr 80000)

r) 425 in c'rcuit l.r) 50000 in drcuil I

))l )f )r)rrrl t)f ltt))))t) I ))l )tltlD)Dr'))r, )
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Hg\
g'r

Typc

Max. pcak
opcnbng

voltage

(LV)

Hat
opacity

(HU)

Cooling epacity
(HU/min) Angle

betwcn
oblcs ud

entral bcm
Rccpucla 3)

with air
cirolator

without air
ci rculator

t2lt6tl3t)
t2tt6l2st,
2116163)
u^t6l'rtt,

r00 | 500000 30 000 25 000

90"

90"

tts"
t35'

tri-polar both sidcs

bi-polar ano& sidc

tri-polar both sides

bi-polar mode si&

2:2ttus3 t00 | 000000 l8 000 l0 000 90' tri.polar both sides

22lt8l0t
tzttStis t25 I t00000 r000 25 000

90.

t35'

tri-polar both si&s

bi-polar anode side

22ti6trl
tlr56l2l

t00 t00 000 t2 500 25 000 90' tri-polar both sides

bi-polar anode ridc

zn57t0l t25 750 000 lt 000 30 000 90' tri-polar both sides

Dtlt 0276i01 l,l0 2 300000 70 000 70000 9t ot lJ5" trr-polar both si&s

r) Buih-in exposm cormtcr optiuul.
1 Thc qre of thc biar tri-polu mode ebles ue shortciroited in the rmptacles



Tvp

Max.
pcak anode vohasc (kV)

Faus Max.
rating! Inrulation Cooling Anodc

matcrid
Circuit

2 3 4 5 6

23400
23{05 -220

-2ffi
5x5
6x6

l0
t8 oil oil

23604
23605

+220
+220

+220
+220

50
7A

l5
30 arr watcr

2{006
MV OG?s +1l|{} + t,t0 t0 iq 2

I
or
oil

arr
;l

INSERTTUBES FOR INDUSTRIAL PURPOSES
Macrostructu re

25250
23252
tE Tl :l: t50

t50
t50
t50
300

d
4
8

20
l2
l0

arr Mlcl v
Diffraction and

25253132
25294in
25295132
25296132
28nU32
25298tt2

50 50 50 I

850
850
850
350
t50
300

al watcr

Cuv
Mo
Co
Fc

I D il$lfr"l'rt*'idt't'lNli'l\, ) ) r ) ) | D r r | ) ) ) | | D D r | | ) ) l | | |
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VALVES

H
cI
-l

Tvp"
V1

max,

f\

I1
max.

ral

Vi"" c
max,

'LVI

lo max. (mA) Total
length
m!x. Bqrc

Vacum
or

gr5 -
fillcd

Filamcnt
lypcintcrmit-

tcnt
conti-
nuouS

28000
2800r
28115
28tt7
28118
28119
28121
28t23
28t29

t7
t9.5
t2.5
t2
t2
t2
l2
It
t2

8
8.5
8
8
I
8
8
I

t2.5

t25
125

t60
l8c
200
u0
t50
t25
l,l0

500
I 000

300
300
300
300
300
300
750

2N
200
50
50
50

50

,0
50

75

478
47E

685

825
825
825
500

250
285

DE
DE
DE
DE
DE
DE
DE
DE

E, DE

atr
air
air
air
air
air
oil
air
oil

vacuum tungsten

28t36
28r3?

6.5 6.0 t25
t50

r 400
I 000

500
400

267

285

D,DE,K
D, DE, K

oil vtcuum thoriated
tungEten

2820r
2820t
2t214
28216

23 35

lt0
t60
il0
2ffi

r 000
700

| 000
700

lu0

430

528
230
677

DE
DE

Philips
DE

trr
air
oil
air

grs -
filled

oxydc
cotcd





MISCELLANEOUS



VOLTAGE STABITIZERS

la rA l.l0 iA l0{ dA ,0.4 !A

2
?

.E

vav t' 12.

SFtm v *p

90-t0, v tolt

90-t t0 v lart

tFt6v t50 c|

tFt?0 v ls Al

PREFERRED

IMAGE
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IMAGE

CONVERTERS

160

PHOIOTUBES

Gls R.d Blu

Hi.l'
scl
scv
tt$

C.Du
$@
mcc
3t4
tt/

src

CURRENT REGULATORS

Suhilid 0.1 A 0JA t.tt A IJ A t.9 A

g
E
c

3

Lt0v m

rltv t9t0

rrr0v
'E

0-0v 190,1

0-t225V UJO

r2m v tql

GERMANIUM DIODES

til til

I

Ei
itrl

25V o&.
sv oA 

'r
mv oA ,o

?0v ot6

Itv oA 6t

tmv
oA 5t



SURGE ARRESIERS

MAGNETRONS

P.& t tt' iw
',Jta

tao rt 0lt

I
I

F

lo tnt)
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VOLTAGE REFERENCE TUBES

Typ" Zbu-

nn

Ir.o

/-al

V;.n
mI.

fv)

&
max.

(or

Vb"^
rprcad

ff)

tcon!t

(-A)

lVtuto

(v)

Dmcnrionr

Bqrc
conncctionr

I otrl
hcieht
mtx.
rmmt

Diam.
mx.

85 Al 85 r) 4 t25 4n t-{ 2 80 t2 .a
E5 A2 E5) 6 lb 4(n t,-oft r-t0 t A t9 ffi

VOLTAGE STABILIZERS

100 El 15 t25 t40 n 9rr05 50-200 t 168 55.5 ,o.

IEO AT

I Dt
t60

DDD

1

f t r

mt

ti

ilo
It

l5(Ft7(

tl

t-E

tl

4.t

ll

n
! tl

n
tl I

,<fdl,b d.v-s/
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r) Variatio g.-. - J.J: mr. 0.5

,

t50 88 tfi t0 t80 fr ,-tt t t4 t9 Pi
lto cl 155 20 zst 200 &-l a/ 5-,{0 a

e (P)

il4 (n
14 gt

t3 (K)

x6D>\le d.\4_!/
P

,6:(
.Q9

O.r.l
rt0 ct K
ze*.

'e9
Octrl

16E7 K

r6s? 90 m tb 25t) 15-100 tH0 t e4 (P)

roe (K)

nP)
2e (K)

7t76 95 4 t40 700 9(Fil0 t-8 t u 27 ,o.
13201 100 r00 t,m 90 9(Flt0 tF200 t2 t54 54

m&
during lifc
afts tk fint fi opcnting harr
in rhon tqm (mar. l(X) houru) aft thc firrt 300



SURGE ARRESTERS

Tvp"

lgni-
hon

voltage

/\

F Max. ratingr Mrinr voltage

Dimcndmr
gutt-
hing
volt-
agc

Condr. Tcmpor. Furr
in

,l\

lirclrr. lndrdir.
dirchrrrr

(r;porrcdlr)
D.C.

A.q
(t.m.r.
vrtu.)

I
A

W I
IA

I cdly)
r\D-\ 1W.)

t3{9 30-t8( il0 25 3 5 3 6 l0 70 75

4369 50-20 ll0 50 6 l0 3 l0 t0 t000( t0 70 75

{370 8G-r2 60 50 6 r0 3 t0 t0
5000(

l0
25

36 t0

4371 lt0 25 3 5 t 6 t0 7g 75

lr72

-FF

2r0 25 t t0 t0 200 t80

r r r



)t

o
-l

, Dt I t r r t, ItD tt r r r rD D rl rtDD trttr r t, ) r t t )

t3?3 il0 fr 6 t0 t t0 r0 70 75

lt78 8{Fta 60 50 6 t0 3 r0 t0 5000
t0
25 36 50

t3?0 80-35r t30 50 6 r0 3 r0 r0 50001 t0 r0 r80

t380 80-35( 250 l5 3 2.5 6 r0 200 r80

t383 80-35r t30 25 3. 5 , 6 t0 50 r80

t390 100 @ m 500

t39? 200 25 6 5 I t0 t0 r50 2n



ELECTROMETER TUBES

Typc V1

A/l

It

,-at

v.

fvl

V,,

f\n

L

,-al

V,,

rul

s p l$

tal

In

,AI

&c.
onncctimr

t060

Tdod.
0.7 600 4 r00 -2.5 n o-7 lG!.

e'
1065

Ttio&
t25 t3 I r00 1.5 80 t.7 <12.5x l0rl 6

t066

Taro&
t.25 It 4.5 1 t0 >l l0 I 05x l&r. 25xloJ

,-fl
'qi/,
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TRIGGER TUBE

Typc Tniol
clruruirticr

l[rrinu nia Dirmrim
&n

waior
Vclucc. Csdr

I ot.
Lnah Dim.

|u.

zswtt
PL t26t
Tridr

V.,-, - l0nl30Vft. - 70V
hro(x.r.r - 55 VV..- - 60 VV.t- - 70V

%JVa-Q|tr - an.22lV
VdAYr-0v) - nin.225Y
Vt io - mx. fi)V

- min- 70 V

L - mr- 2imA1." - mr- 100 nA
LilV,t-l4oYl - mr l00rA

I tt
,..*..eit
Ad

THERMOCOUPLES

Tn
ll (mA)

R
Dr

Brc
sMidt

,.M.t

ppror
l2-v

Lidt ol
pro9or-
tiddity

llt !
tin-

Mer.
duriq
I min.

Td.
lcngtl
dt.

Dim.
tu

TII I
TH2
TII t
TUr
TIT 6

t0
20

,10

t00

200

t
t0

m
fl)

t00

It
fi
75

rt0
300

m
40

r00

2W

350

1'
ts
t3
t.2

t.l

t.l

t{
t.(

t.(

6t A ?

BIMETAL RELAY

Tvr Tnial
cf,letsirtio

I
&!

ffiidaMrio
volu6

At
nlrclr

In8

Ar
rwitch-

In8

"ff

at52

It- I nA(+ t30/ol
Rt - ,40-

172 !2
hmiog : 80 r*
(, - e2 mA)

220 V
D.C. t_t A o.25 A

c2NV
A.C. 15A 025 A

380 V
A.c. 0.7 A 0.o75A

F
$ f p. gty.f.- ;, propniorul ro rlc rgwc ol /J up o rlc rurd urcuv nlur hir, &Yirion * 2%).



Gcd rpDliotiou

CURRENT REGULATORS

IndurEid eppliatio Speid epplicatiom

Vc""t

M

Boc
conncctionr

h-lz:
80-200
l,-l' 1,,
35-100

70-122
r,/'.;.\,
(i o !),
\_i/

v.on,

(v)

Bqrc
cotrnections

Edi,on

/-A
'.(. )

\9-l

| 5-40

(v)

Barc
conncctionr

o

A-.rX
tlo .)t
\<_9/
tP
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GERMANIUM DIODES

Tvp Dd-
ciaio

Ir min.
(mA)

-rl mr. (rA) C4 Dimoriqr')
Y.: -10\ ,: -100\

oA 50 t 30 t00 to tfl, to0 60) 7' I --50 ro +75

oA 5l t 7 t00 t0 l50 t00 50,) 15 I -')0 ro +75

oa 5l 100-volt
liJ- 4 600 fr tfl) t00 t00,) r20 I -'A to +75

oa 55 l00.voh 1 5 500 50 t50 t00 r00') t20 -50 to +75

oA 56
ll^r-

50 800 50 | 5t) 400 70,) 8t -5O ro +75

oA 60 ?:60% md R&.,h, : t000 o') 5 :t1 m I -i0 to +60

oA 6t ):)- 2.5 t00 5 It t00 8t !) r00 I -50 r. +m

r) lhc diodc lhould not b. orralcd ot th. r

[':"']'r'"-f-:::r:-":"^i'::l nH"J,?
rr. valucr for voltrRc, curcnr and tcmxrrurc ri-uh,nc.,slv. !) Th. d'd.
Diodc rn rrhs "ith erollcl c'rcu,r cons,*ing of R -- lq00 () rnd C -
.F r-"" - 20 "C lL o.dlhor mu{ h.v., n 'I,!;blc rnrcroal nnc<

not h oFrrr.d ar rhc har. lalue!
F.cq. - ]0 M.h. Pcak 

'nput 'ol-rr harnonic frouoocr. (] lVhtn
li,r "ohuc r.d rcmxraturc s-"ltenou'lv.') Di"d. rn rrhs "ith er"llcl c,r.urr .onsrsting of R -- lq00 O .hd C - l0 pF. F,cq. - i
m : I V. Go.io* "l 

qrllrtor - 17 pF. ra"p. - 20 "C. lhc oscillrror mqst lu"c a ncr[giblc 
'nrcrnul 

i'"pd"n.c at rr harnon
dd.'ine. rl'c.ad a;odc dt"""o rhould br l"ld qrh r err of cml pticrs in ordcr r" avoid da-aac r" thc diode r\rolsh crcg:irc I'at
Thc tyrnumhcrr ol the diodcs arc indiated by a two hand coiour codc,



IMAGE CONVERTERS

Typ. Erccu-
tion r)

Photo.
@-

thode N)

(pAl
t-l

Voltages
Linear Picturc

rerolul-
Dimcnrionr

cl|.
diam. diam. V"

rLl

v,
(Lvl

-V,'
a\n

v"
max

&vl

v,
max
lLVI

Vat
max

/t\

ficit-
ton

ton

(lincr/
q)

I ot.
lcnEh
mtt.

Dim.
mtx.

18120
Dio&

AB
AC

30 il5
20

6 6 3-7 200 24A il7,A
:B
rc

t5

l8r2t
Diodc

AB
AC

28 28

20

5 6 I 97 65CA
CB
cc

t5

18130
Triodc

AA
AB
AG

25 il5 20 6 3 20 6 6
6.t.1
5t) 2.5-t.l 200 240 n7

l) the firsr letter indiotes the typc of photoothodc:
A - qsium on mtimony, bfuc scnsitive.
Q : csium on oxidizi rilrcr. rcd scnritirc.
Thc scond lcttcr indiqtcs the colour o[ thc lmincsent rcran:
A - blw, vcry rhort mrrirtcne.
B : bluc, chon xrsiitencc.

r) At a colour tcmpcnturc of 2700 "K.r) Grid cut-o(( voltagc.r) At picture cxtinaim.r) At crporurc.

B : bluc. ghort xrsistencc.
G - gren, mcdiw pcrsisrcncc.

t,t I | ) | t | | D t t | ) | ) | D I t r | | | |
All typa rrc magnctidlly f6uGd.

| | | | ) | It I D D D D D I D | )
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IMAGE ICONOSCOPE

Tvno V1

M
I,

(A)
Somirg ryrto larr3a ryrm Opcntinj cJuectcrirtia

5851 63 0.dl

Fauring: mrgn.
hflccim: mrgn,
Catoff rlucc: -3{l ro

-70 v

Phaqth: l2X 16 m
Volugc o{ s1 od ollctor
Supply wlup of risnd clcarcdr
Volurr ol pfiotqth6&
Ban orr.nr
Grmr of lqrir ail

"c,':r!*xr-ri.r-

930 V
930 V
-mv0.1{.2 rA
t0 -A
25 nA

ftcuiqg: mi6.

RADIATION COUNTER TUBES

Trc D6siDai6 Rrdirtio
.@itivity

Vinbv
thidocr

(msy'ot)

ODcnins
rclugc

M

Plrtqu
lcrgth
mto,

(v)

Pltqu
rlopc

(Y" P",
r00 v)

D{d
tire

(prc)

B.cL-
groud

(crutr/
min)

Di-

rclugr

M

To.
lcngrl'
hat.
(mn)

Dim.
|lu.

(mn)

r8300 Non
rcll quching

X-ny,/ end
rcutto zfr 900 ilm r00 <2 <t(n <20 t30 t7

t850t No
*lf qufiog p t5 900 ilm t00 <2 < t00 <20 t30 t7

1E502 Scll qucling v,E 75
mI.
300 1n 100 <t5 < tto <40 il8 t9

t85ll Scll qunchin3
Mio windos o.f 1.6-2.1 575 725 t50 <t5 <70 <6r) 86 t2.8

!16ll Sdl qmching
Mia windm o,P t.54 6n 7n 200 <t5 <80 <{0r) I 3t5

rl Shidd.d



Tn
lntcr.

chmpbl;
whh
ir

Vevc-
lcnnh
bmd
(cm)

Fr4uncy

(Mc/r)

PceL
output

n,n. (!v')

5s030
550t2
s6tl5
lloto

.JT
al78
2t.2
725 A

t 9m3-9t68
9v5-94o'
9y5-W

zz,
n5

7
4

$mg0t
350t902
55rr&6
15c|604

cv r{8t
cv laSr
cv r48t
cv ta86

8J
t57&36t4
)5*t5m
t4n-ttn
].|.n-t'{p0.

m

tSteGol
55r0G02
55t00|:1
55toGCa

cv t4r9
cv t{80
cv t.t8l
cv t182

t0

qrrl3&al
!([tlm
29qLilb
Tl{0.nn

{n

552t0 5l2n b tzo-ttn J@

KLYSTRONS

MAGNETRONS HIGH.VACUUM DIODE

TR AND ATR SWITCHES

Tyc I ntcrclorrblc
.irh typ Apelicio Frcquocr

56030

50031

50e85

50100

tBtt
IB24A

cv t06 )
cv t93 )

ATR

TR

TR/ATR

TR/ATR

qxxlxn
tr9096fl1

vn.%t1
?9{''-'{,/D

r) Vithoul .ruEl ovity.

| ) | ) | r t ) | l I t D D t,D,D ) D't | ) )

Tvr
lntar-
ansr
wnh
tvF

V1 It Tt Appli- Typiql duusirtiq

t800tl mx) 5 6 t

Raificr
%r.- -mx. O lV
/. - mr. ld) mA
1." - mr. 750 mA

UniE "'55vt'- l0 lV
'o 'tiD-2]

' t.8!
'--ilfu

?5 I

Tvpc

lntcr-
clungablc

Ve*-
lcnsth
hrnd
(cn)

Frqurrt

o,fth)

utpl

nvl

6n390
Troblc

rpllcr Urrro
2K25

72' NB
t 8t00.9660 0,02

' 55395 .

Turbh;
&ublc
ovity;

8175-tm00 t25

DDtD|||tDD||r|||DDIt



TUBE SOCKETS

dffib|dhth*U
cloie vill du &ad o th rpplio
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P
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l6u6cr
I 6U7G
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l6v4
6V5G/GT
6V6
6V6GGT

6WC
6V8
6V4GT
6VtC
6V6G[

6v?G
6X2
6X4
6X5
O(5GIGT

6X6C
6X8
6Y'
6Yt
6Y6C/qI

6l7c
6Zt
6z4tU
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6Z7C
6ZY,C
7N
745
,46
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I 6sr?
| 6strrcr
l6sw

lo,
l6T5
l6T6
I6T,G
| 6T8

EBC
EF
EBC
ECC
EAF

EBC
EM
EF
EBC
EABC

EI
EY
EM
EL
EF

ECF
EZ
EL
EL
EL

EDD
EY
FJ
FZ
FZ

EDD
F2
EC
EL
EB

E8C
EABC
EY
EZ
EL

EF
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EZ
EZ
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EM
ECF
EYu
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ldd
larl
lol
lol
lml
l-t
l6p.gho
I ctrl
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I oovel
I
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6 p. glo
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ctl
oc.l
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I
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5
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2
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2
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4
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t6
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5
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EBC 4I
EF 1I
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ECC 40 

-

EAF 42
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E8C-41
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EY BO
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7A8
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ltAlT
ITAKI
l7B4
I ?B5LT
I

l is6uu
lTBl
I 7B8LM
I7c4
7C5LT

7C5
7C7
7D7
7F5
?E6

7E7
7n
7FE
7C7
7G8

7116
7H7
7lr
7Kt
1t:t

7N7
7Q7
7R7
757m
7V7.
7Vt?
7X7
7Y4
N7

724I
l0
ll
t2

IEF
IEK
IEL
I Ecc
IEF
I

IEF
EF
EL
EC
EL

EBC
EF
EK
EA
EL

EBC
EF
ECH
EC
E8C

EBF
ECC
ECC
EF
EEE

EF
EF
ECH
EBC
EF

ECC IEKI
EBF I

ECH IEFI
EFIEFI
EBC IEzlFzl
Ezl
EDI
DCIDcl

letd
letrl
letal
lctd
laul

lctal
latal
laral
latal
lctal

latal
latal
lol
letrl
lehl

lml
lctal
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let.l
lehl

lctal
letd
lctal
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latd
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laul
ta;l
latal l

latal I

I
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lctd I

lat,l I
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tatal I
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I srting ruL
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5
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2
I
9
5

4,9
2
I
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4.9

2,9
4
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3
I

2
t
I
4,9
2,t
4
I
2, t,4,9
I
t
tt
4,9
l4
t4

l4
l7
5
4,9
4,9
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*i
*t:,

EF N'

(ECH 2r)

(u 30)

(EF 22)

(ECH 2t)

EF.t
ECH 8I
EL 83

EF6

EBC 4I
EF 4I
ECH 8I

EL;

EF.4IEFl

*lz

EBC 4I
EF4I
ECH 8I
EC 8l

EBF 80
ECC 10 ,
ECC 6l
EFl

EF 4I
EF 80
ECH EI
EBC_41

ECH-81
EBF 80
ECH EI

EFM
EFO
E8C,rl
EZ 80
EZ 80

EZ 80
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I2BH7
I2BK6
I2BN6 \
t2BT6 !
I2BU6

t2j.4
r2A5
t2A6
t2N
I2A8G/GT

I2ACSGT
I2AHTGT
I2AIJ
I2AT6
tuin
I2AU6
I2AU7
t2AV6
r2Av/
t2AW6

t2|J7
I2AY7
t286
I2B7LM
r2B8CT

t28A6
l2BA'
t28D6
I2BE6
I2BF6 \

I2BY?
t2CA
I2E5qGT
I2F5GT
r2c7c/GT

t2H6
I2J'GT
t2J7GT
I2K7GT
l2KE: |2K8GT

r2ttGT
I2Q7GT
t2s6GT
r2sA7; t2SA7G1
t2sc7

rc
PL
HL
PLY
HK

PCC
HCC
HB
HBC
ECC

HF
ECC
HBC
ECC
HF

ECC
ECC
HAC
HF
PCF

HF
HK
HF
HK
HBC

PCC
HBC

HBC
HBC

PL
HBF
HC
HC
HBC

HB
HC
HF
HF
HCll

HLL
H8C
HAEC
HK
HCC

noval
7 p. g{.!

7 p. gl"-
drl

etrl
ebl
miniaturc
minieturc
nov!l

ndrl
dl
dd
dl
dl

@l
o<rd
arl
dl
od.l

drl
odal
@l
dal

mnbturc
noval
miniaturc
noval
miniatwc

noval
noval
dal
lctal
octrl

minirtura
noval
miniaturS
minidur.
minirturc

ooval
minirturc
ninialurc
miniaturc
miniaturc

7
5
5
,, t4
I

4, l2
4, 12

9, r0
.4,9
t.t
t
4, 6, 12

4.9
t,,
,
4
4
4.9
2
t,2.4
2.t
I
2
I
4.9

6
2, 4.9
1
4
1.9

9, l0
4,9, tl
4,9
2
I

5
4,9
4,9, t0
I
4

7, t2
4,9
t0
4,9
4.5,9

ECC 8l

ECC E2

UB 4I
UBC 4I
ECC El

UFatiUF{2
ECC E2
UBC 4I
EcC_81

:
,-

UF 4I
EF 60
UF 4I
ucH 8l
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ECL 80
UBC 4I
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uBLso

UF 
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UBC 4I
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t{R6
r4B8
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t4c7
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t4E7
r4F7
| 4F8
r4H7
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r4N7
l4Q7
t4R7
r4s7

t4v7
t4x7
t4Y4
va
t5

r2sFlcT
r2sF7
t2SC7
I]SHlGT
r2sJTCT

ltc
HAF
HF
HF
ltF

t{F
HCC
HCC
HBC
H8C

HBC
rcc
lrK
PY
PZ

CJ
PE
HC
HL
HF

HCC
HBC
HK
CL
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HBC
HBF
HBC
HCC
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PCC
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HBF
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HBC
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PY
KF

PL
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4
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t
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a
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4.9
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dt.l
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5.7
4
I5
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PL 82

PY 8I

UF 4I
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UF 4I
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UCH OI
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UCH 8I

EF 80
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25Prn

IPL
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PL
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PYw
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no'd

6e'ju
@l
a r, ju
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KC
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PLY
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HL
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HY
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t
2
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n
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82
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t0x6
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'OA7GT
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9!Al ;9242;928,
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x9
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HL
HL
HL
HY
HY

HY
HY
lfY
ME
EE

MDD
MBC
MC
LC
MF

EF
MF
EF
ML
EE

EF
EC
EL
ELY
CD

EBC
EC
EF
EF
EDD

GZ
EY
MX
GX
c,z

CJ
EBC
P
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EL

P
lvlL
KC
KC
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7p.d-
6 p. gls
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5 p. sL.
6 p. rLs
6 p. SL-6p.du
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7 p. rLo
I p. rbo

tp.du
I p. gL-
I p. gL.
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,l 9. du
6 9. glar
! p. ds
6 p. glar
6 p, sle
6 p, gLr
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4 p. 3hs
4 p. sLg
{ p. flesI p. rlrr
I p. du
6 p. /dad
I p. glg
6 p. r|ro
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6p.da
4p.do
,l p. eL$
4 p. slro

qal
@l
h.ul
dl

eul
dd
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5vda
lp.dr

t
t
5,7
l4
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2
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5
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1
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2

2
2
2
t
2

z
4
5
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{,9
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2
t
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a.9
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5
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t
4.9
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HLY
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t. la
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Obo
lat

: nd*
.tF

Our-
lac

RcpLe Obp
lac

R.elG

tvF

Obo
ld.

tyF

R.DIa.

!'F

A4I4K
ABI
AC2
ACHI
ADI
AF2
AHI
AKI
ALI
AL5
AMI
AXI
Aa2l

Cl
c2
c3
ca
c9
cz{rN
cBl
c82
cBcl
car,6
cc2
cFt
cF2
cKl
cKr
cLl
cLl
cL{
ct
cvl
D404
DAC2'

DB7.I
DBI.2
DA?-t
D87,'
DB9.]
DB94
D89.5
DC2t
DCH25
DDD2J
DF26

DC?-l

A.ilt,)
AB2
ABCI
AI(2
{68t
AF,
ArJ
AK2
{682
4688
EM4
Axt0
AZt. pA4l
I t6l
c8
ct0
ct
cr0
cr0
KL.
EB1. UBII
EB.t. U84l
EBC'
caLl
E8C'
cF7 't. EF6
CF3D Ef9
ECH'
ECH'
EL2.
c8Lt. Elr
CBLI
CBLI
cY2
468 ')
DAF9I.
DAF96
D8r-t
DB74
D87-t
DgTJ
DEIG'
D8IG2
Dgr0-t
DF9I. DF96
DK92. DK4O
DLL2I
DAF9I.
DAF96
DC7.t

DC?-2
DC7.3
DC74
DCr-'
DG9J
DC9.'
Du.'
DL9I
DN7. I
DN7.]
DN7-4
DN9.3
DN9{
DN9-'
DNr0-l
DNr0-5
E4O6N
E1O8N
E1C9
E424N
842;R
E42E
E']E
E42
844]N
E144
E1,r4S
E44t
E4,tts
EA$
E447
E4.t8
E449
E4527
E45t
E455
E142
Et6l
E49
F70l
8707
EABI
EAF'I
ECH?
EEI
EFI
EF2
EF'
EF6
EFI]

DC7-6
DC7.t
DC7-6
DCr0-,
DCl0.2
DC r0-t
DL94. DL9:
DLg{. DL9!
DR7.'
DR7.'
DR7-6
DRIO.J
DRt0-2
DRr0-5
DRr0-l
DRr0-t
{6tt)
{6t3)
4614)
AACI
Alcl
ASCl
ABCI
{616 ')
1688't
ABCI
ABCI
AF]
AF'
1616
AF!
Ak2
AK2
AF7
E,H]HT}
AF'
AF'. 46J0
E4{tH,'
stl
E7C4 |'
$2a
EBC]. tgc4l
EAF42
ECH]
EEPI
EF6
EF!}
EFg. EFiI
EF9. t_Ftl
EFg. t-F{l

EB?
EFF'O
EH2
EKI
EK]
ELI
EL'
EL6
EL4]
EL{{
Ei\41
Et\fl 1

EZI
EZJ
EZl
Ezll
EZt2
Flt 0
F14]N
F4(0
KCI
KC3
Kcl
KCHI
KDDI
KFI
KF2
KFI
KHI
KLI
KL'
MV22-7
ME22)4
MVlr-2
MWlr-3
M\glr-5
Mrvlr-7
MI[/I - r4
UAF{I
UY2I
t7t
t0t
506, t06K
r0l8
t326
| 560
| 708
t60l
lE02
t80l

ERTA
EFF'I
9aHl

rtot
tEtS
Iil7
tE2l
rE23
l'4l
16r0
1612
{62t
16tt
$52
{670
161t
$76
46%
rE036
t8r0,
r6rca

rEot
tan
AZfr
tEot
t605ttt
16t6
{6t r,)
EA5O
461{)
AXtO
DLL2I
4671
1672
EEPI
t805
tEtm
lEt30

EK2
ECH]. EK2
EW
{6E9
{6}rN
ELE'
EL8I
EMI
EM]'
EU
EZN
aB2
822
cz32
{611. {6'0
.{6t0.)
{i.7t
KECl
KECI KF!
Kgcl
KK2Dllll
KF'
KF'
KFT
KK2
KLI
KU
MW2l-r6
MW22.t6
MW3t-t6
MWSl-r6
MVr.r6
MltI.16
M\vI.t6
UAF4?
UYIN.UY4l
t805
l80t
t80t
,2E
t0t0
t%t c,zt:I
t80t
r60t
t60t

) 5o.ll rbc|g
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IECHNICAL PUBUCAIIONS ON ELECTRONIC IUBES

Couprchcroivc, up to &tc rnd rcliablc trbc d.b, to qulib tlu Glcdonic tuf,t for rny
rcquind appliotion, arc indisrnublc t@b for thc clctr@ic cnginer. To rupply tub.
dar drot omply with thc ebovc mnti*d rbndrrd rt nd iul . *nicc ANY ONE
o git, For tlrc Philip6 tub. infomtion not only ontaim thc low-how ud cxpcricncc
of or rcrch laboratoric but it rbo rc0cctr tlc priels ficld crpericncc of or eppli-
qtion cnginen rcsulting from the;t sntrd with tk elcctrcnic indutry all owr thc
world. Sciintists, each of;hich is r 3rcialilt on ! p.ttiold !.ctor of rhc vur and dtrumic
ilomain of electronie, record therr {inding which aim to cre in partioler o I rcliablc
aidme for tlrc u*n of Pbihm clectronii tubo od in cncnl * a ontributiq tomrdr
ilo funkron". of thc cldtro;ic rrt. To aqwint crcrylbody onemed bcncr with thc
cxtcnsivc informtion rcnic Philipc offcr thc chttrcilt indutry, r mdac rnd d+
sipti@ suncy ir gircn bclow.

Eccrroic Tubc HudboL
The sundard data bool on Philipr Elcctroaic Tubo. Cstdnr over 20(X) lc-h:t dau
*et *ith oncr o[ all Philis clcctronic rubcs. tclcvirion-, Eeivina., humitting.,
industry-. othodc ray- and sriial rubcr. Thrcc wluma.4-pronf Sold irpriotd bindm.
Anilablc.on rubcripio boir, Dcrriptirc fol&r on rcquot.

Eudbol Ncn
dro with crcry no rct of nppkmury :hetg. and coebhs r quid orxy of rently
decloped ruba, imprcrcmr in doign, no gubliotw ctc.

Etetr@i. Appticatio Bqtlctil
I\dontlrlv rriodiol issued on a limitcd slc lot thc b.eft ol rlE Ftmlcn md *tnuking
indwiC, giving pmi<rl and rhwriol inlomio o thc epdiaio of ehtrroic nbs.

Elccrrooic Trbc PckctboeL
Nr- 3971- 20{t posr. Ourmctirtic &tr o rlrc wholc rrirgs ol Pltilipc ckctoic uba
enNcd in lnrdy peltt rize boldct Speidly m@t frf, rryi@rml€uncn

TUSE EULLETINS
Tclcvirim Raivior Tub*

Nr. 3307 - 55 w, Tchniol infomtio 6 . dngt ol hlcvurm reiving tuba
full dau md cmL o wll u &nilod dcriptio ol r ACJDC TV reivcr fot diccr viry

Reiving Tubg for Tclovirin
Nr. 3553 - 79 omr. Extcnsiw dosiprion, full &te end a gur quntity of orc o{
thc noval wrld Lier of reivrng tubci for tclcvirim AmplclppLietion dau td ml
practiol cmplcr arc included-

n*r!!gsk Pict[n Tob. MW 3&21.
Nr 3564 - 31 gogs. Gircr frdl &u rnd orc ol lqbc, w-\ilrt the .appliotio ir ilhr
tr*cd bv $c dacii*io ol r reivs in which r MW ?t622b wd.

ItsUq Tubr trc FJ{.
Nr.3500 - 55 prga Druilcd inbmtio 6 F.M. tub6 includiq rbcigtio ol r
ounlcr of AMi FM erq



Tuba (or AMFMRoirc Put L
Nr. 192 - 63 pegtr. Ccmral rcvio o{ pooibiliiia gqqrqd-bt d'4 h$a folcd
L" r..lri,ol d.;;d &u,Ld degrptrm ol r 5rubc Al'l/FM leiq rnd r uo[s
oi dr.*t,. front m&

Batrery Rcci"bg Tub*
Nr. l%3 - 67 prs. Conuinr ample dcscriptioro' &tr rnd orc o{ miniaSn btety
rei'im ruhe ind tuninq rndiotor. Ertensiw desipti@ rro inclu&d of r fietubo
ABC rii*'. r lor rubt90V and a four tutr 67.5 V dl dry$lrrr rciw.

Tuha fc AJ. Aoplifyior Equip@L
Nr. 3%6 - 6l pp. Full khn;ol drh ol A.F emplifying tuba rn giq to8!t[d
wirh nrur crrcurt dqriprios. A suncy of ordimry reiving- ud truminir!3 !$d
wh,ch an do b. u*d lq AF. ir ,ncluded. Out of rtclc

YJIF. Porcr Triode
Nr. 1100 - 26 es. Tcchniol danand descriplion ol V.H.F. powr triodcsTB2.5/300
."d TB 3t50 foi dirthmy, Indwtnd drd ommuotio aquipnEnl Eumpltr ol
rpdicrtionr rn irludcd.

vJLF. Tminiry Tand*
Nr. la01 - 2l pagc". T*laol inhmtio .nd op"ruitr onditior o{ d* tcroda
QB il10 rnd QB r.\nfr. Daoipriou of a diuhcmy gd r ll"F. porr rnplilier c
idud.d.

Doublc Tctrodc QQE 06/{0.
Nr. 1552 - t6 paga. Dc*ri4ion and drvuro d rhc popcnia of thir crodc fq
crebilc rrrnsmrning cquipmnr. .tEdiw r<hnral &u end inlmio o rggli,aioo
o[ thir nbc rn u crFimul uwmrnc. ed odlLtd.

Doublc Trtodc QQC 0{/15.
Nr 1267 - 17 p"ga. Dao,pu"n od lull clroiol &u of ddhh E!d. QQC 0l/lt
lq mobilr r@inios cquipcnu ApCroti<ro paitilitir ilhltned br p.dbl
cumPlcr.

V.rl Hish Pora Trrcicig Tnbc
Nr !9&l - 40 pse. Extrir drr ed drcimo of r l@ KV eir- (TBL l?l(I))
rnd r lS KW wrtr. @lcd (TBV l?lm) rminins rubc iachrdinr cirqitr od
gmrol rpy'ioro.

UIIF. Tubc 6or Cqoic*io nd Mrsir E{ubECL
Nr. ll0l - 24 prg6. Tclniol inlmtio o ml rd dir sl uba fq tlo UILF.
ficld o wll o dcnptro ol pnaiql rpplim

Pborobbo ir lducf.
Nr l?01 - 6? prga Phaauhc rtwy, cmir &t rod w of 9 Ptourbc Op,nucu app[otio cr@rt for li3ht opcoad ddiE ud lirh ryr. ill>
mu* oltiolor printrngr rrd dghabac c3c o[ rpgli*ic

Cold Crttodo Tuba
Nr. l?21 - 12 png.J. Thdr ed @dm udniol &r o wtuc! abiliaa rl4rche obq. m 9r oriQa end urggd tuL. Appli6d@ of dec hta e
iluinbd.idEr bv dais olo&to o cirub.

:



ftgrtrorr- Nn :1.099 - 32 Fsa Complctc rctrnird int@ti6 ol iftrt-8r tilled tvpaud nu'
- cury vrpow lhyrr-ror, iocludi8 clmplo ol thcir rpplietiru
- Indu*rirl Retifyiog Tubc.
' Nr. 3720 - 6t p*er. Dctdlod rchnicd dar o rctilving tuba lor porecr dirtribution

- b!tr.ry ch"rgori. 
-rclding ctc ircluding doign oliulot'onr' Ptrtiol .rmple! ed

- selcction chart.

- lo Prcperrtionr

- C*rmnium Diodcs,
Electronics in lndurtn.

^ l?" Mchl Cone Recbngul.r Pictrrc Tubc.
r Indurial Electroie.
- "lvbtroia", Tcchniol lnformtio Bullctin fq Prrt rnd Compomnt l'ttoufcturcrr'
- Phitipr Vat"choldcn and Accosio.
- Tnsitton.
- Tulo fq AIvliFM rciwn. Prrr ll

F O LDERS

^ 
Typ Lirt of Prdccd Trruittint Tubc

- --t?34- I uer. Listr Philix orclcrrcd tnnrmitring ruba with rcaificn to match by
- lurrion. Tjbii of .qui'rlcni ty-pcr includcd' Quid rcfcrcryc fo-r cquipmcnt dcigrcc

- in thc rhaio of th.r lor ncw cquipmt daigtr o wll u for rcplaerent.

- Mcrcury.Vapour Rectificn for H.F. Iutdhd@.
^ -301- 4 pago. De*riptivc loldcr on mctory vlPour r*tilim for H F imtallationr,

- imluding u.b.i wirh tubc drn Avrilrblc in Engli'L FucL Gcrru and Spa'ish'

- Pbilipr Gcrnaaium Diodcr.
- ilgl- 4 pagcs. Full rcchniol dau, dirrruiool outlim md chdackti.tic cees of

^ rhc Philipr gcmim diode.

- 17" Mctd WideAnglc Picturc Tubc'

- -4001- 4 p"go. Ci"o telmiol dau md dimioul otliac of lT" Pictue tubr'

- Pi"!-.p Trbc 585{.
- -l1{+- q peger. Conainr dcscription. talrniol datr, oncr and intullation noto of
- rlc imsc i@@pc tyF 5E l.

- Phitip" Thyrarm.
- 

-3-9S9- 6 **r. A handv rnd atrrrcti'c surycv of te.hnical &u of thc Philipc Tlryratrcnr'

- Dimcnsios. i-uncs ud inurchm3ubilitv lirr irludcd-
I 

"*", 
Ignitrou

^ --40qF 4 prscr. Giuer tchoiol dr!r' dimoionr and cuno of the Philipr igairiou'

- Si*l-Arod" R.crifviry Tubs.
' -ilol- I *". ljc*.ioti*c {older on tugarr' rcchniol &ta md iutalhrim oote

^ iclud.d A.,ilblc in Edli.h, DukL Gam and SprnisL

- Hirh-V*IltnmpLi- ltag- 16 rer. Bookl* o hirh-w tlrcmuphs giviry rl*orv, tehniol
^ dru rod priniifil cimit. Asihblc in Ergli.h' Froch' Dutch and (icrman'

.



HigbVeou Tbmwuple
-1091- 1 p4es. Dociprir tol&r o lri$r w thoma&r; &rr gd m
induded.

EDUCATIONAL AIDS AND WALL CHANTS
Scletion Chart of lrytnrrrial Rccrifyiry Tube

Nr. 1328. - ,10 x 28 m. Bri:hr *vcr olor nll chrn ftr quid *iotrrio ol trbc
rps. The typ o[ rcorfyiq rubc to bc u*d for r :is lpplietio o bc &dnd I
onc glonce 'io rh. dab of thc requircd pcrfow rrch o DC outp$t dm|. AC
rnode voluge, numbtr ol emullor elb to hc &qrd. rte

Sdrdorrfirr b 6c Eletroic Tobe Fuiln
Nr. 3R5. - 108 x 8l o. Fir olot ollclun forrclrolg minirum. dfio
.ts. .leiry family :e ol clcam tubo in rn rttn tiE nr. Thc tuto m dividcd
into thd rurn brancho. Each bramh rndiou mthod ol qtrd d .l6tlom, giu
chcrutiol rcprdent tion of clctrdrc n*l|.nis rad neific ||!|E. Ol cry nagc
ol tsbo onc cumplc rr dcpiccd

Elctre6lgDtic Frcquocy Spccf ruo
Nr. EA ll{6, - 120 x 84 cm. Atraair mqhiolor *r[ clrn ftr *hob, tnining
rcm. offis ac.. *hrch dcrfi rhou thc nriu ru in t]: cl*mgffiic rpccmm.
. Thc rxcifit rru arc .u,wbly plaed in cieht rup. Tub6 th* rc urcd fc rhc'dp<tin nng6 arc rndiocd rnd &piced

Prcfcrcd Typc Lirt
Nr. ,1001 - 68 x 48 cm. Lit dl Ptilipr palce{ rubt gpa by funaio (crept X-ny}
Srielly madc lor thc oqiau ol tbc quimt daicr. io clccriq ubc tp
fc new equipmenl.

. PHILIPS TECHNICAL LTERARY
C@Dris sis of boolr or
Elctroic vdvc
Lisbr ud LishtiDr
Miellru Subictr

Th* bolc, rtncn by ruthon wth gmrol crpcn@. rc rotcndcd for prmrnq
cnSincr md tchnrcio u wll u (or rutcn and rtudcntr in mn&ry and higls
cdotioql *blidqrnu. ltarly rll th boolg n publirhcd rn lw lrngusF.: Engl;sh
FocL Crm rnd DurcL Thcir dimiom a:c. with om crplids. 6' i 9".
T}ry rt bound rn I trlrr liru w wirl pld lcunng rnd poidcd wirh I oloulul
,&'iat

Thc rna 'ELBCTROMC VAIVES' opno, I pomt. 9 boh. 7 of vhiclr luw
rlnrdy ben puUirhci in Englrsh

8ol L $Foduotrlr of RedicV&o Tchaiqoc'. br ,. efdh. 117 prscr, 18{
rllsrntm. lo my fid& ol rrcne rnd tchnrol cnticnq rm erd opa u o
berng medc ol rhc lw pcribrltra ollered bv cl<oi nlq, od mw .putu fot
dl rcro o[ purpocr ia lppcarrng ro nprd uom. lt rr thenlm b@rn8 .vcq'
day morc and oo,c rmponrnt to havt e lnowldp ol thc prorn'-, omtudidu,
cirorts and appliotions o[ rlcse vdvo. Both for techniciau md for rtu&ntr this bool
,s an excellenr gidc for the study o[ clccronrc-'alv. t*hniquc .

?

a



8ol lL "Data end Circuiu ol R*civq od Anplificr Valvq', 405 w,532
rllustntronr. Thrs boh ourns rhc dau ol tlr clccron'c 'du prcdued io-rti piricd
l9lt-1919, with thc orr$pondiq cirdib sd ||@unng rpP|nrr

Bot IIL "Drtr end Cirflitt of R@iv.r od Arplifia Vdu' trr Smdoc.
220 pace.267 illustratim. Conurnrns rlrc dau of rlr "Kcy- dq Drcdiiil in rlE
yars 1940/41.

Bol ItrA "Data ud Ciroitr of Recivs ud Amplificr Valu' hd Supploar,
by N. Markus and J, Otr. 500 paeer, 505 illusrratronr-. Giving thc &ra of thci'R;mlcl"
and of somc of the "Noval" lnd "Mrniarurc" rna ol rals produed in rhc pcriod
l94Ft9t0.

BoL IIIB. "Data aDd Circuitr of Recivs od Aoolificr Vdve" 3rd Suoob
oelr, by N. S. Marku. In our* ol prcp.ntio. Thir-bol will dcal *nh rhc n]s
o[ thc yean 1911t52. compnrrng 

'.0. 
d'c ror of thc "Noval" and "Minraturc" rril

ss well ar thc "Sub.mrnrarurc" *ricr, and thc htcrt hexuring lpprrutu.

Bol ItrC. "Deto ud Circqits of Tllflirbn Vdvc", by J. Jegcr, (tn prcFnriil.)
About 250 pages wrth many rllusratiou, onbrnrn! th€ ompicG dau ol ttr nmi
telcvrrron valver. lt ir rntendcd to ontrnw wth lunlrr rupplcmcntr to "Dotr and Gr-
drr!" 8 rrftc gcr on, so rh.r eyonc inur,ng in rlEe b@ki .ill bc h* fullv inbmcd
o[ whar Philps arc producrng rn thc ficld of ibarmrc valwr.

Bol W. "Agpliotion of tho Elerroic Vdvc in Radio Reivo ud Anoli
ficrr" Volumc I. by B. G. Dmmcn. J. Hanricr, J. Ore and H. 

"an 
Suchrclcn. 3 'olu-mer lV. V-end Vl Dcal,ng *rth, r) R.F. and LF. amplifiorion: b) Mrrinr; c) Dtrcr.

mriltr@ ol thc paddrng curvc; d) l11q;f666. and dilonio dw ro omuc ol dr
charactcrirtrc of reeiving 

"al"er; c) Dctcclio. 461 pget. 256 illurtnrio.

B.q! V. D-l'ry -,rh. a) AF. amplifiotion; b) Pmr opliliorioi c) P&r spplt
4i0 prgts. l.ll rllucrationr.

8ol W In our* o[ prcparation. fiir rolumc will dcal sit[: inre tedhrdc AV.C.
rtabrlrty ud iroubiliry of crroiu, prruitiol fcdhcl, innrfcme phcmu fum,
norc. mrcrophony), ololationr for reircn md amplificn h *ill bc of th rm rir
s Volumq.l md 2.

Thc eppcarane of thrr trilogy "Application of thc Eletmic Volvc" lar eircd r
mrm rclcomc rn thc intcrnrtional tradc prcsr. Foa iubne "NaIurc" writcr: "Thir
bool quy *ll?rouc to be thc drfinitivc-work on rhc doiga ol brodot reiwn'.
md "Sconirh Radro Tn&". Clagow, uito: "Thir bol ir allv a clesic in ndb
rchnrol litereturc". Similar crpuioro of appeirtio rrc hi4 rcLivcd frm rll mr
thc world.

Bool Vtr.
illugtretronr. l2
ll. Cl,..iti"di",

i by J. P. Hcybcr od P. Zijlrtru. 3O pagcr, 256
contcnt!: l. Thc tcchmlogy ol-Trensmitriq Valrcr;
, s R.F. Pmr funplificr; lV. fic Tcrrodc ind Po-

BoL VIIIA.'Teloisiou Rmivcr Dcrftn" l. A.F. and l.F. Sugo, by A. J. V. Uiticns.
200 peger with 150 illustrations. ln prrparurim.

BoL VIIIB. "Tclcviriou Rcccivcr Desico" 2. Flwhel svnchroniation of saw-toth
Swotor. bt P. A. Netcrcn. 150 pag"s 

-*ith 
150 iilu*rations. lt is intendcd to publish

todc as R.F. Ampliticr; V. Modulation of a R.F. Powcr Amolificr: Vl. The Tn
Valv€ as Orillar,'r. Vll. Thc Trocmirrinq Valvc r Frco*ncv Multiotier: V
Srrel hemr. lX. Transmining Val"a Id high F.q'on.,"". C-n.orine
Frcqucncrer by mcanr of Fed-boclr Ciroin: Aomndix- Sunev ol Princiul
Dau on Ph'l,pr Trrnsnittrng Velvcr md Recr,(ying Vat"er for Trensmittin.



undcr tlE titL 'Tdcviebr Reiva lhrftr" cwral mrc bolo rhidr rill oot i! th. on ol na yrs.

IIST OF DI!'TRIBUTORII OF THESE BOOKT

Nomy. Ccmy, Sreda Bckiq r[ dr iapomt e]rniol hol:lLn io thc& on
Irr4

lidffia. Dn I V* Inds: lrlar&ohotl & Co. N.V., Baliqcrr 2{.
D.nrul
Fnland,

rrc. rvus 4n@. ta ru
Gqt Brrarn md Eirc. Clqwr
Sern, E/rq,rl Puqq Tarlr

hrly: R

Mrlem

Fq
N.V.
Lrtcraturc

Sol'f.& 8t, K&nlum. K
Kalubnr llcL'nli.

A.G, Brhnlnfurg tl. ZoricL

l,rd. 42 A Sqdh Aldt r drE ledo !f l.

Indwia of t{.r ZaLrd Ld., GP.O. Bor 1671. VcL

Eindhown (l.lalrcrlm&). Tccftniol md $icarif*

Swrerland: Vc
Flrc. Mao

Sgrrn, E/lo,rl Pu.yq Tarln J. Mrdrrd-
Ponugal L:mnr Bcnrud. Ru Grm Zl, LjAc
Itrlyr R.LLLI-tvl. (Reppr*nu - Edirioor- lrba - Edln. lolic), !4r Cam {.

Auna: Fa. Urher und Sclrrrenbcn, Fnnkc ,1, Viq lX?|.
Yuguler,a: Jugdlmmb Knirsa. lvLoL Titi eqnd
Grc: 'Elcfttpm&hrr". Carrrruuo gqun, Arlw.
Turlcy: Lrbrainc Fla&tr. ,169 Inrlolft, Crdddi. 8cntu, lruhol
E8ypt: L2hrcn & Lndrl Sue. ,f4 Shenl PoM rr.. Girc
Pelcr,r'Palo Pe Lrd. Allohy Rod ll9. Tcl Avn.
USA. end Gnrdr Elrc"rcr BoL Comp.. 402 lmn Bqhrud, Hum-Tcu: 3(X) Pr*
Asuc. Ncw.Yor! 22. N.Y.
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