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~ LIST OF REPRESENTATIVES AND FIRMS WHO ACT AS
- REPRESENTATIVES

mNot included a worldwide network of distributors

mADEN
A. Besse & Co. (Aden) Ltd.
AFGHANISTAN
Kabul - S. Fazal & Co.
Kabul - O, H. Richter
mALGERIA
“Algiers - S.A. Philips Nord Africaine.
AMERIC. SAMOA
~ Pago Pago - Burns Philp (South Sea) Co. Ltd.
ANGOLA
- Benguela - Lobito = Luanda - S.C. ,,Lusolanda” Lda.
Nova Lisboa = Sarel Lda.
AAN'l'IGUA
C St. John - Brown & Co. Ltd.
ARABIA
- Mecca - Abdulaziz Redjab & Abdullah Silsilah.
El Khobar - Abdulrehman
Algosaibi & Sons
MARGENTINE
Buenos Aires - Philips Argentina S.A.
Buenos Aires - Fabrica Argentina de Productos
Eléctricos S.A. (FAPESA)
ARUBA
™ Philips Antillana Co.
AUSTRALIA
™  Sydney - Philips Electrical Industries of Australia (Pty) Ltd.
AUSTRIA
- Wien - Philips G.m.b.H.
AUSTRALIAN NEW GUINEA
Samareai - Burns Philp (South Sea) Co. Ltd.
- Lae - Wau - Salamaua
Rabaul - Robert Gillespie Pty Ltd.
AAZORES
Ponta Delgada - Jodo Soares Jr.
BAHAMAS
o Nassau - Taylor Industries Ltd.
BAHREIN
Ahmed Fakhroo Bros,
MBARBADOS
Bridgetown - Manning & Co. Ltd.
~BELGIAN CONGO
Léopoldville - Société C laise a R bilité Limitée.
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BELGIUM
Brussels - Philips S.A. Belge. L
M.B.L.E Manufacture Belge de Lampes et de Matériel Electro-
nique S.A.

BERMUDAS b d
Hamilton - The Bermuda Co. Ltd.
BOLIVIA ~
La Paz - W. Sneyders de Vogel Esg.
BONAIRE
Philips Antillana Co. -
BRASIL
Rio de Janeiro - S.A. Philips do Brasil. L

Sdo Paulo - “IBRAPE” Ind. Bras. de Prod. Electrénicos y
Eléctricos S.A.

BRITISH GUYANA -
Georgetown (Demarara) - Bocker Stores Ltd.

BRIT..-HONDURAS L
Belize - Guy N.F. Nord Ltd.

BURMA W

Rangoon - Trading Co., late Hegt & Co. Ltd.
Rangoon - Rangoon Radio Service.

Rangoon = Central Burma Trading Co. ~
CAMEROUN

Douala - Cie. Soudanaise. )
CANADA

Leaside Toronto - Philips Industries Ltd.

Rogers Majestic Electronics Ltd. -

CANARY ISLANDS
Las Palmas - Philips Ibérica S.A.Es

CAPE VERDE ISL.

San Vicente de Cabo Verde - M. Ribeiro de Almeida Lda.
CENTRAL PAPUA ~

Port Moresby - Robert Gillespie Pty Litd.
CEYLON

Colombo - Maurice Roche Ltd.

Colombo ~ Robert Agency.

Colombo = The British Electric Co. Ltd. -

Colombo - Walker Sons & Co. Ltd.

Eolombo « Gilbert & Co.

CHILE -
Santiago de Chile - Philips Chilena S.A.Es
see also Punta Arenas. (W
COLUMBIA
Bogoté ~ Philips Columbiana S.A.
COOK ISLANDS L
Rerotonga - A. B. Donald Ltd.
COSTA RICA ;
San José - Philips de Costa Rica Ltda. -
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CUB
Habana - Giralt S.A.
Habana - Philips Cubana S.A.
» CURACAO
Willemstad - Philips Antillana Co.

CYPRUS
- Ni " ian M. Soultanian & Co.
DAHOMEY
Cotonou - C. B. Ollivant & Co.
™ DENMARK
Copenhagen - Philips S.A.
~ DOMINICA

Roseau - Ayoub Dib,
DOMINICAN REP.
Ciudad Trujillo = R. Esteva & Cia; C. Por A.
ECUADOR
- Quito - Philips Ecuador C.A,
EGYP

Cairo - Philips Orient S.A.
® EIRE
Dublin - Phlhps Electrical (Ireland) Ltd.
GREAT BRITAIN
London - Philips Electrical Ltd.
London - Mullard Ltd.
= ERITREA
Asmnru « Philips Ethiopian Co.
ETHIOPIA
-~ Addis Ababa - Philips Ethiopian Co.
FALKLAND I
Port Stanley - Les Hardy.
™ FINLAN
Helsinki - Finska A. B. Philips,
- FIH ISLANDS
uva - Fiji Trading Co.
FRA CE

Paris - S.A. Philips Eclairage et I adio.
Paris - La Société La Radio Technique
= FRENCH CONGO
Pointe Noire - Brazzaville - Soc. Comm. de Kouilou Niari.
FRENCH GUYANA
Cayenne - St. Llurent du Baroni - F. Tanon & Cie.
FRENCH GUINE
Conakry - Comp du Niger Francais.
™ GABON
Libreville - Port Gentil - Comp. d'Exploitation Commerciale
Africaine.
GERMANY
Hamburg - Deutsche Philips G.m.b.H.
- Hamburg - Elektro Spezial G.m.b.H.
Hamburg - C. H. F. Muller A.G.



GIBRALTAR
Irish Town - Menahem Serruya (1953) Ltd. e
GOLD COAST
Accra - West African Philips Ltd. o
GREECE
Athens = Philips S.A. Hellénique.
GRENADA ~
St. George - The James Milne Co. Ltd.
GUADELOUPE (¥
Apﬁnt 4 Pitre = Soc. Comm. de Vente et d'Installation
Agana - J.G. Little Company. (-
GUATEMALA
Gluatemula City « Philips Guatemala S.A. o
Port au Prince - Curagao Trading Co. of Haiti S.A.
HONDURAS —
Tegucigalpa - H. Hasbun & Cia.
San Pedro Sula - Jacobo S. Canahuati. _
HONGKONG w
Philips Industries (Far East) Ltd.
Goddard & Co., Ltd W
ICELAND
Reykjavik - Snorri P. B. Arnar - Reykjavik - Vidtaekjaverzlun
Rikisins. Radiostatsmonopol. bt
INDIA
Calcutta - Philips Electrical Co. (India) Ltd. W
VIETNAM
Saigon - Hanoi - Haipong - Soc. Indo~-Chine Luminescence et
Radio
INDONESIA
Djakarta - Philips Fabricage- en Handelsmij. N.V. ()
IRAN
Teheran - S.A. Nou
Teheran - Kalae Swede Co. Ltd. -
Teheran - Radio Shahab.
fRAQ o

Bagdad - Basrah - African & Eastern (Near East) Ltd.
ITALY
Milan - Philips Radio S.p.A. ~
IVORY COAST
Grand Basam - Abidjan - Sassandra - Grand Lahou = Bobo-
Dioulasso - Cie, Frang. de la Céte d'Ivoire.
JAPAN
Osaka - Matsushita Electric Industrial Co. Ltd. -
Tokyo - Matsushita Electric Trading Co. Ltd.,
Kyoto = Matsushita Electronics Corporation.
Kyoto - Nippon Electronic Development Co. Ltd.

10 w

T~



m KENYA
Mombasa - Nairobi - Twentsche Overseas Trading Co. Ltd
KUWAIT
Yusuf A. Alghanim.
LIBANON
- Beyrouth - Philips Liban Syrie S.A.
LIB

Monrovm « Oost Afrikaanse Compagnie.
= LIBYA

Benghazi - Radio House.

Benghazi - A.H. Bukhatua,
- Tripoli - Figli Di B. Miscerghi,

LUXEMBOURG
PS Luxembourgh « Philips S.A. Belge.
MADAGASCAR
Tananarive - Hajunga = Soc. Marseillaise du Madagascar.
m MALAYA

Singapore - Philips Electrical Co. (Malaya) Ltd.,
Singapore - Ipoh - Penang - Kuala Lumpur - William Jacks &
-~ Co. (Malaya) Ltd.

MAL
- Va"etta = C.A. Micallef & Co. Ltd.
MARTINIQUE
Fort de France - F. Tanon & Cie.
™ MAURITIUS
Port Louis « Adam & Co. Ltd.
MOROCCO
Cassablanca = Société Marocaine Philips.
MEXICO
Mexnco Cxty - Philips S.E.T.
MIQU
Leroux Delc}mmps
™ MONTSERRAT
Plymouth - W L. Wall & Co.
MOZAMBIQ

Lourengo Mnrques - Beira = Zuid Afrikaansch Handelshuis
NEPAL
Katmandu - The Service Supply Stores.
NETHERLANDS
Eindhoven - Philips Nederland N.V.
MNEW CALEDONIA
Noumea - Etablissements Ballande.
ﬂN]:'.W HEBRIDES
Port Vila Burns Philp (South Sea) Ltd.
Port Vila - Etablissements Ballande, Comptoir Francais des
- Nouvelles Hébrides.
NEW ZEALAND
Wellington ~ Philips Electrical Industries of New Zealand Ltd.
MNICARAGUA
Managua - Automotive and Industrial Eq. Co.

-~
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NIGERIA

Lagos = Kano « West African Philips Ltd.
NORWAY

Oslo - Norsk A.S. Philips.
NYASSALAND

Mandala - Blantyre - The African Lakes Corp., Ltd.
PANAMA

Panama City - Rodriguez Compania Ltda.
PARAGUYA

Asuncién - Philips del Paraguay S.A.
PERU

Lima - Philips Peruana S.A.

PHILIPPINES

Manila - T.J. Wolff & Co. Inc.
PAKISTAN

Karachi-Philips Electrical Co. of Pakistan Ltd.
PORT. GUINEA

Bissao - Nouvelle Société Commerciale Africaine.
PORTUGAL

Lisbon - Philips Portuguesa S.A.R.L.
PORTUG. INDIA

Cosme Matias Menezes
PORTUG- TIMOR

Dili - Soc. Agricolo Patria & Trabalho Lda.

PORT. W. AFRICA

San Thomé - Auspicio Menezes Ltd.
PUERTO RICO

Ponce - Sambolin y Figueroa.
PUNTA ARENAS

Arecheta Hnos.

Codimaga.
QATAR

Kassim & Abdullah Darwish
REUNION

Saint Denis - Cie. Marseillaise de Madagascar,
ST. KITTS

Basseterre - Archibald Agencies.
ST. LUCIA

Castries - Clark & Co. Ltd.
ST. MAARTEN

Philipsburg - C. J. Williams.
ST. PIERRE

Leroux Deschamps.
ST, VINCENT

Kingston - W. J. Abbott.
EL SALVADOR

San Salvador - Philips Selvador S.A.
SENEGAL

Dakar - Kaolack - Ziguinchor - Foundiougne « Nouvelle o

Soc. Commerc, Africaine.
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™ SEYCHELLES
Mahé - Adam Moosa & Co.
SIERA LEONE

Freetown - Freetown Cold Storage Co.
AIN

Madrid - Barcelona - Philips Ibérica S.A.E.
SUDAN (Anglo Egyptian)
Khartoum - Gellatly Hankey & Co. Ltd.
™ (French)
Bamaho - Comp. du Niger Francais.
- SWEDEN
Stockholm - Svenska A.B. Philips
SWITZERLAND
Zirich - Philips A.G.
YRIA

Beyrouth - Philips Liban Syrie S.A.
™ SOMALILAND
Djibouti = A. Besse & Co. (Aden) Ltd.
- Mogadiscio - A. Besse & Co. (Aden) Ltd
Berbera - A, Besse & Co. (Aden) Ltd.
SURINAME
Paramaribo -~ C. Kersten & Co. N.V.
AHITI

Papeete - Soc. Franco Océanienne

TCHAD

)

Ft. Archamboult - Ft Lamy - Soc. Comm, du Kouilou Niari,

TONGA ISLANDS

Bangkok - Thai Radio Ltd.
B&nekok - G, Simon Radio Co.

™ 106G
Lomé - Umted Africa Co.
m» TRANSJORDA

Amman - Tunslordan Engineering Co. Ltd.

TRINIDAD

)

TRUCIAL OMAN
7 Dubay - Bhatia Radio Electric Company
TUNISIA
Tunis - S.A. Philips Nord Africaine.

Port of Spain - Investments & Agencies, Ltd

S Nuku"“Alofa, - Buens Philp (South Sea) Co. Ltd.
au - Hl 'Apia Co.
- TANGANY
Dar-El-Sulnm - Songea - Tanga - Lindi - Mwanza - Moshi
- Twentsche Overseas Trading Co. Ltd.
™ TANGER
Casa Ros,
» THAILAND
Bangkok - Philips Thailand Ltd.
Bangkok - The Bangkok Trading Co. Ltd.
- Bangkok - Siew & Co. Ltd
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TURKEY

istanbul - ank Philips Ltd. Sirketi.
UBANGI SHAR

Bangui - Comp du Niger Francais.
UGANDA

Kampala - Twentsche Overseas Trndmz Co. Ltd.
UN]TED STATES OF AMERIC

New York - North American Phlhps Comp. Inc.

New York - Philips Export Corp.

New York - Amperex Electronic Corp.
URUGUAY

Montevideo - Philips del Uruguny S.A.
UNION OF SOUTH AFR

Johannesburg - South Afncan Philips (Pty) Ltd.
VENEZUELA

Caracas - C. A. Philips Venezolana.
WESTERN SAMOA

Apia - Burns Philp (South Sea) Co. Ltd.
YUGOSLAVIA

Beograd ~ Philips Technisch Bureau, den Haag

Zagreb = Philips Technisch Bureau, den Haag
ZANZIBAR

Twentscte Overseas Trading Co. Ltd.

14
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TYPE NUMBER SYSTEM

Below the present type number system is given 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 this
system.

RECEIVING AND AMPLIFYING TUBES

The type number consists of a number of capital
letters followed by either one or two figures (e.g.
EF 6, UCH 81).
First letter: indicates the filament rating.
Second and subsequent letters: indicate the type
classification.
Figures: indicate a serial number.
The key to this system is given in the following
tables.

First letter

4
00 mA
battery

o =N
<<<3<

4
-3
5

Semi-conductor
300 mA
100 mA

— 2V battery
— Cold cathode

NCTOAROMOUNO>»

Second and subsequent letters

A — R.F. single diode
B — R.F. double diode

16
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290D DD 92999927 990

C — Triode (except outputand gasfilled tricdes)

D — Output triode

E — Tetrode (except output tetrodes)

F — Pentode (except output pentodes)

H — Hexode or heptode

K — Octode or heptode

L — Output tetrode or pentode

M — Tuning indicator

P -— Tube with secondary emission system

Q — Enneode

T — Miscellaneous

X — Full-wave gasfilled rectifying tube

Y — Half-wave high-vacuum rectifying tube

Z — Full-wave high-vacuum rectifying tube
Figures

Serial number

SPECIAL TUBES

(reliable, ruggedized, long life tubes, etc.)

The system is similar to that of receiving and
amplifying tubes, however, the figures are placed
between the letters (e.g. E80F, E90CC).

CATHODE-RAY TUBES

The type number consists of two capital letters
followed by two sets of figures (e.g. DG 13-2,
MW 31-16).
First letter: indicates the method of focusing and
deflection.
Second letter: indicates properties of the screen.
First group of figures: indicates dimensions of the
screen.
Second group of figures: indicates a serial num-
ber.
The key to this system is given in the following
tables.

17
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First letter

M —

Second
B s

)
|

Z o
|

0
|

Electrostatic focusing and electrostatic de~
flection in two directions.
Electromagnetic focusing and electromag-
netic deflection.

letter

Bluish fluorescence, short persistence (19,
of max. brightness after 0.01 sec).
Orange fluorescence,very long persistence
(0.1% of max. brightness after 75 sec).
Green fluorescence, medium persistence
(1% of max. brightness after 0.05 sec).
Green fluorescence, long persistence
(0.1% of max. brightness after 6.4 sec).
Double layer screen, bluish fluorescence
of short persistence followed by greenish-
yellow fluorescence of very long persisten-
ce (0.19% of max. brightness after 80 sec).
Greenish-yellow fluorescence, long persis-
tence(0.19 of max.brightness after 20sec).
White fluorescence, medium persistence.
Direct-viewing tubes: colour temp.8000°K
Projection tubes : colour temp.5500"K

First group of figures

For round tubes : screen diameter in cm
For rectangular tubes: screen diagonal in cm

Second
Serial

group in figures
number

TRANSMITTING TUBES

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



o )

irst letter: indicates the tube classification.
second letter: indicates type of filament or ca-
thode.
First group of figures: indicates operating voltage.
Second group of figures: indicates power.
dded letters: indicate the tube base.
The key to this system is given in the following
tuoles.

-~
First letter

® — Rectifying tube (included grid-controlled
tubes)
™M — Triode (A.F. amplifying tube or modulator
P — Pentode
™ — Tetrode
T — Triode (R.F., A.F. or oscillator tube)

F tubes having dual systems two of the above
rmantioned letters are used (e.g. QQC 04/15).

Ssmcond letter

(third letter for tubes having dual systems)

™A — Directly-heated tungsten filament

B — Directly-heated thoriated tungsten fila-
~ ment

C — Directly-heated oxide-coated filament
M — Indirectly-heated oxide-coated cathode

0.
1nird letter

M™(fourth letter for tubes having dual systems)

G — Mercury-vapour filling
ML  — Forced air cooling

W — Water cooling
M™X — Xenon filling

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

-

-
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First group of figures
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.

Second group of figures

Rectifying tubes: Approx. D.C. output power in

R.F. tubes:

Modulators:

Added letters

watts or kilowatts per tubeina
three-phase half-wave recti-
fying circuit.

Approx. output power in watts
or kilowatts in class C tele-
graphy.

Approx. anode dissipation in
watts or kilowatts.

Medium 7p.-base

Medium 4p.-base

B — Cables
E —
ED — Edison base
EG — Goliath base
G
GB — Jumbo 4p.-base
N — Medium p.-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 class of phototube.
The key for this system is given in the fellowing

tables.

20
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First figure

— Loctal 8p.-base

— Octal 8p.-base
Special base

— Noval 9p.-base

— Miniature 7p.-base

(ol T, IIVE N}
I

Second figure

Serial number

First letter

A — Caesium-antimony cathode (blue sensitive)
C — Caesium-on-oxidized-silver cathode (red
sensitive)

Second letter

G — Gasfilled
V — High vacuum

VOLTAGE STABILIZERS

The type number consists of a number followed
by a capital letter, a figure and in some cases by
a second capital letter (e.g. 85A2, 150 C 1K).
Number: indicates burning voltage.
First letter: indicates the current range.
Figure: indicates a serial number.
Second letter: indicates the tube base.
The key for this system is given in the following
tables.

Number
Average burning voltage in volts

21



First letter

A — max. 10 mA

B — max. 22 mA

C — max. 40 mA

D — max. 100 mA

E — max. 200 mA
Figure

Serial number

Second letter

E — Edison
K — Octal 8p.-base
P — P-base

2
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SYMBOLS
Electrodes
a Anode
ah Auxiliary anode
Qign Ignition anode
Anode of detection diode
D Deflection plate or rod
f Filament or resistance wire
fe Filament tap or tap of resistance wire
g Gri
i Internal connection (not to be connected externally)
k Cathode
k() Input cathode lead of U.H.F. tube

ge(o) Output cathode iead of U.H.F. tube

Fluorescent screen
External conducting coating

m
s Internal shield

S Switch

st Starter or trigger electrode of cold cathode tubes

Electrode systems

D Diode
H Hexode or Heptode
P Pentode
T Triode
Voltages
Va Anode voltage
Burning voltage of voltage stabilizer : .
N Burning voltage variation of voltage stabilizer in

stabilizing range
Varms A.C. anode voltage (r.m.s. value)

ag Voltage between anode and grid
Vainvp Peak value of inverse anode voltage
Vap Peak value of anode voltage
Vare Arc voltage
Vs Supply voltage
Via Anode supply voltage

Vig Supply voltage of second grid
Veontr Voltage range of current regulator
Va Anode voltage of detection diode o



Vidinv Inverse anode voltage of detection diode

dinvp  Peak value of inverse anode voltage of detection. diode
V, Filament voltage
l/, Grid voltage

Vetary  Grid voltage of conducting tube
ginvp Peak value of inverse grid voltage

p Peak value of grid voltage
V: A.C. input voltage per tube
Vign Voltage necessary for kreakdown to the concerning
electrode
Vinvp Peak value of inverse voltage
Vi Voltage between cathode and chassis
Vs Voltage between cathode and filament
Vo Peak value of voltage between cathode and filament
Vi Voltage of fluorescent screen
Vo A.C. output voltage: D.C. output voltage
Vosc Osaillator voltage
Vit Starter voltage of a cold cathode tube
Vir Secondary transformer voltage (without load)
Currents
Ja Anode current
Tamex Anode current at full drive
Jamin Anode current without drive
lap Peak value of anode current
Iy Supply current
Teontr Current range of voltage stabilizer
ld- Anode current of detection diode
ldp Peak value of anode current of detection diode
Iy Filament current
Iy Grid current
Tgmax Grid current at full drive
gmin Grid current without drive
on Peak value of grid current
I Cathode current
I Current of fluorescent screen
I D.C. output current per tube
Itec Recommended current
reg Stabilized current of current regulator
st Starter current

Lt transf ~ Starter current required to initiate the main discharge
surge Surge current

24
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Powers

Wa Max. anode dissipation
Wie Driving power

Wo Max. output power
Resistances

External anode resistor;
Matching resistance;
Total anode resistance of rectifying tube

Raa Matching resistance of push-pull amplifier (anode to
anode)

Rdumpmg Damping resistance

Req Equivalent noise resistance

Re Resistance of thermo-element

Ry Resistance of filament

Ry External resistance between grid and cathode

RY External resistance between grid and cathode of next
tube

R;: Internal resistance

Ria Internal resistance of detection diode

Ry Resistance between cathode and chassis

Ry External resistance between cathode and filament

Ry Total anode resistance of rectifying tu

R, External resistance between + V3 and g,

R, External resistance between g, and chassis ;

Ry External resistance between + V3 and g» po etnno-

Ry External resistance between g, and & metce

R, External resistance between k and chassis

Capacitances

Ca Anode to all other elements except control grid

Coz Anode to grid, all other elements earthed

Cak Anode to cathode, all other elements earthed

Car Anode to cathode of detection diode, all other elements
earthed

Cop' Deflection plate D to deflection plate D’, all other
elements earthed

Ciile Input capacitor of smoothing filter

G; Grid to all other elements except anode

25



Miscellaneous

diot Total distortion

freq. Frequency

g Voltage gain per stage

m Number of anodes of rectifying tube

N Sensitivity

S Mutual conductance

Se Conversion conductance

Seft Effective slope of oscillator tube

So Moutual conductance of oscillator triode at ¥z = 0V and
Vosc = V

tamb Ambient temperature

tHe Temperature of condensed mercury (at the cathode)

trec Recommended temperature

Tay Averaging time

Tdion Deionization time

Ty Heating time of tube

Tion lonization time

Limp Pulse time

a Shadow angle on fluorescent screen

Ul Efficiency

" Gain factor

Pgast Qain factor of grid No. 2 with respect to grid No. |

26
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PREFERRED _

Type of Diode | Double | Double | Triple | Double Double
%uhe pentode | diode iode diode iode | Triode | triode |4
triode triode | pentode
A4
0.625 V
15V <
s DAF 91
E| 4V | DAF % i
w
o {
5 5V bt
&)
o EC 55 | ECC 81 |(_
: bt
53] a
g 63V EAA 91| EBC 81| EABC80 | EBF 80| £€ g0 | ECC 84 o
= EC 81 | ECC 8
2 EC 92 | E80CC?)
> E90CC*)|(_
=
4 1Y
= A
5| 100 mA UBC 81 UABC 80|UBF 80 | UC 92 | UCC85
=
ECC 81|
ECC 82
300 mA EAA 91 PABC 80 | EBF 90 ECC 83 |'©
PCC 84
PCC 85
A
') For heaning aid  2) Special Quality tubes %) For 90° deflection circuits only.
L
-
~
L

28
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-~
Triode | Triode Pentode Tuning | High-
™ | pentode | power var. mu| sharp power Mizxer | indicator | vacuum
pentode cut-off rectifier
-~
DF 64?)
-
DL 64%)
—_—
DF 81 DL 94 DK S2
DF 9 DL 9% | DK 9 |PVM 70 | DY 86
™ GZ 3
- e
EF 80
- EF 85| £306) 5 ECH 81| EM 80 | EY 81
ECF 80| ECL 80 3 2 EL 83 EZ 80
EF 89| ER3F? EL 84
E180F) | Fgofd
-~ ESIL?)
- 180422) | 18045%)
UF 85 UY 85
o UF 89 UF 80 UL 84 | UCH 81| UM 80 Uy 92
ECL P}g-L3§13) PY 81
- 80 ;
PCF 80, PCL 82%) EF 85| EF 80 PL 82 ECH 81 PY 82
PL 83
-
-
-
-
-
P

29
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Type and Filament Voltages Characteristic .
Application data Resistors Currents (mA) data Base connections
AB 1 S 5
Double diod = AB 2 With different base ml o a0 )df
ouble diode P
£ o e d
AB 2 g
N0
uble diode | VI= 4V | Vdinvp = -
Do e | If = 0.65A ® max. 420V |14 = max. 08 S
and A.G.C. a
i a1
AT s = 20maV| kG
Doulb!eddiode Vi= 4V 5, = 259 ¥ ol 2 2550
dede | [ =065A |V, = —IV| T - B
AL W 2 ard D
ABL 1 Ve = 250 V S' = 9 mA/V 15 St
Double diode | Jy= 4V | Vg — B0V = 36 % = 5(7) tg L) Doo
output Den.tade l[ = 24A V“ . —&V ]'2 _ 4 u;, | s il <ls
Class A final Ry = 150 Q el 1 4l
amplifier e = e
AC 2 ) . S = 25mANV| * £fog
Taste | W= AYI Ve =T TYIL S ofr = WY
¥ Typical Iy =065A| Vy, = =55V o = | .30 AR
characteristics
a4
CEEEEEREEEIXEEIEIXEEXKIENEXX)X




A N N NNE ENXNI N )
AD 1 , 5
g Vi= 4V |V 250 V 1

Output triode = 5 7 5 e -
(;.ss A Iy =095A1V, —45V
AF 2

Varisble mu | /= 4V {,"' - %gg ¥ il =
pentode l/ = LIA Vﬂ - v ]'2 =

R.F. nir“l,F. fn = &
amplifier

I€
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Type and Filament Voltages Characteristic .
Application data Resistors Curyents (mA) data Base connections
AF 3 Va = 250 V _
Ve | Vi= V|V = d0VlL o= s} T 19TAY
Fgie |4-00AIPn = i = 28d, 2 Vg
Vo = 250V B
AFT e 4v|Ve = ToOV|L = S = MmAy
R.F. pentf)fie if —=065A = 2V It'z i 11 & = : >
R.F. amplifier = RV ag1 << mp!
= =
AHL |y 4v|Vii = 8V | = 17]S =055 mAN
Hexods | I/ — 065A | Ves = —12V |I(ats0= 26|R = 2MQ
Mixer A
osc = 9 Veit
(;AK 1 = AK 2 with different base
ctode
00 0C 0000 © 6 ¢ ¢ ¢




D O O P O OO P OO OO D
Vo = 20V | = 1.6
AK 2 Vi= 4V Vests= 70V |lptes = 38
Octode ]/_ OGS A | Vee =—15V
Frequency =y g2 = 90OV | = 2.0
changer Ry = 50kQ| Iy = 019
2 S = 28mA/V| *=re
AL 1 Vo = 20V R = 4K S
o tput penmd: Vf: 4v V‘* = 250 v lﬂ - 3 6 R = 7 l(o =4 <a
‘-l": final 1] = LA Vg] = —|5V lgz = 8.8 u}z = 3] W- a0
et R = 350 Q Wa = 9W g
P
S = 26mA/V fr
AL 2 Va = 20V R = 60 '!:Q/ k8347 %ng
Ouputpentode | VI= 4V | Ve = 20Vl = BIR — 70
utput pentode . o . a (=3 <
Cis Afinal | U= T1A|Ve = =BVl = W, = 38W e/’
amplifier Ry = 625Q W= 9w %
P
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Type and Filament Voltages Characteristi i
Application data Resistors Currents (mA) data g Base connections
fr
AL 4 Vo = 250V S = D mAN| ke,
OQutput pentode Vi== 4V Vn = 250 V l- = 36 ’R;: i 5(7){:’8 : Dq‘
Class A final Ir =1.15A Il;n = —6?’1 Iy = 4w = 45w RS
amplifier (] 150 We = 9 W g Pﬂ‘
PR | R
Qutput pentode | 4688
AM1 |y gy R=ViZ B0V L =00950021 P L :
Tunin o s = A i a 74°)
biwse | 7= 03ALYE gyl = 0D0I4 -»0
g
P -
AX 1 = 4652
@ —4

| . 0 0 0900 0000000000901




) |0-0-9-90-9 990909009900 )
Ciin= max. 64uF
AX 50 Ry = min.200Q
Gasfilled Vi= 4V| Vs = 2X500-V _ Cein= max. 32 pF
olilbvve | 1/ 375 A | Vire = max. 15 V| o = mex- 275 | R min,
Rectifier Cii= max. 16pF
Ri = min. 100Q N
- Vie = 2X500V|1l, = max. 60| R = min.100Q £
F.:fw.lv. Z’ = "2 2xa0V|” = max 75| = min 00| 400>
rectifying tube z = 2X300V = mex. 100 =min. 60Q]| o
Rectifier Chi="max. 60 uF| o
P

L
W




Type and | Filament Voltages Characteristic .
Application data Resistors Currents (mA) data Base connections
AZ 4 Vi = 2x50 VIl = max. 120| R = min. 1000 | & p—
Full-wave Vi= 4V = 2X400 V = max. 150 = min. 80Q Vo Py s
rectifying tube | Jy = 23 A = 2X300V = max. 200 = min. 60Q |*® <
Rectifier Ciin= max. 60 puF 90 » . %
P
AZ 11 Vie = 2X500V|l, = max. 60| Rr = min.100Q
Full-wave Vi= 4V = 2X400V = max. 75 = min. 80Q
rectifying tube | [y = |1 A = 2X300V = max. 100 = min. 60Q
Rectifier Ciilv= max. 60pF
AZ 12 Ve = 2x500V ], = mex.120| Rt = min. 100Q
Full-wave Vi= 4V = 2X400 V = max. 150 = min. 80Q
rectifying tube | [y = 23 A = 2X300V = max. 200 = min. 60Q
Rectifier Cﬁll= max. 60 IJ,F
AZ 31 Ve = 2x500V|l, = max. 60{ Rt = min. 1000
Full-wave Vi= 4V = 2X400V = mex. /5 = min. 804
vectifying tubs | If = LI A = 2X300 V = max. 100 = min. 604
Rectifier Cii= max. 60pF
AZ 41 Vie = 2X500V |, = max. 60| Rr = min.200Q
Full-wave 1= 4 = 2X400V = max. 60 = min. 150Q
rectifying tube | [y = 0.72A = 2X300V = max. 70 = min. 100 Q
ectifier Chih= max. 50pF
L e S B B B e O i Qe | o S




2§D 0P D A EREENNIXX) > D 92D 90O

Cii= max. 64uF

AZ 50 vl T e Ri = min.200Q td
Full-wave = X = max. Ciilh= max. 32pF o
ectifying tube A = 2X400 V = max. 275 K 2o oy
™ Recifier = X300V| = max 300| R = min.150Q

Ctin= 7
A

S
]
s

max. 16 uF
Ri = min. 100Q

Ccs8
c10 Current regulators, see p. 239
C 12
v o S = 8 mAN
e =GR, R = 40k
Ve = 200V|L = Sl = 85
Vo = —85V|Ip = 6l = L
CBL 1 Ry = 170 @ W, = 9w
Double dicde | V= 44V : t f Qa
output pentode | If = 0.2A
Clany . findd Vo = 100V S = 65mA
Ve = 100Vl = 21lR = 48 kQ
Vo = —4V|L = R, = 4510
Ry = 170 2 W, =08 W P

LE
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Type and Filament Voltages Characteristic .
Application ata Resistors Currents (mA) data Base connections
Ve = 250V 1L = 15|S = 33 mA/V
Vg = 100V In = 03|R = 25MQ

Voo = =2V oy = 45
3 Ve = 250V
CE 50 R, = 03ma|L = 0.7|g = 315

AGE: pentods Rp = 09MQ|l, = 0.18
Troen Ry = 2k

chnracterns}x-cs V/: 30V

AF. amplifier W= tia i =

b =
R. = 03MQ
Ry = 1MQ
Vo = =2V |l = 13|1s = 3%
= —I0V = 0.22 = 90 P
= =12V = 0.04 = 7
CY 2 Ciie = 32/16 uF
Double Ve = 250V |[l, = max. 120|R = min. P /

e Lol W s
(Reycl:i:;er Zfi (;'gx .Dd bq.' A
cathodes == g
and anodes e

interconnect:ld) Vo = 127V |1, = max. 60| it = max. 3(2) ?lF .

Vpghage er

S AR IR I I EYEXEXX




D 0000000009000 »
DA S0
Single diode | see | A 3
Detector
A S = 04mAV
oz BY L = onlR = 0lMa
] w = 40
. S = 03 mA/V
Vo= NV 1L =  o45|R =0BM2
DAC 21 Ve = oV =
Diod w = 40 m_a Qg
Vbds Vi= 14V -%5/6° %0
Typical Iy =25mA 2O o
characteristics 5” i Izgyl I - 0.12 - 2% MANGES)
AF amplifier e s 12| ¢ 7
Octal
Vi = 90V
V; = S0V |k = 008]g = 2
R. = 05MQ
ETikln - &y
DAF 40 = = hipl = =
Diode pentode | Vy= 14V Vo o Cag = @ mght
RF. or LF. | If =25mA
smplifier Va =615V |la = 085|S = 07mANV 1935 - 1s
Voo = 615V |Iyg = 020| R = 16 MQ
w Ve = oV Rimlock




Type and
Apﬁicltioil

bl
1
g

Base connections

DAF 41

Diode pentode
A.F. amplifier

N-o"‘
53
<z=2<
o0
I

i

ok

(=]
=}
~NO

N

i
i

oN
<Z2Z<
o0

i
[=I=T-N
=8Ra
fele;
Hl}
]

<zZ<

Rimlock

DAF 91

Diode pentode

Typical
characteristics

A.F. amplifier

'(_(_(_(_.(

S
olnin
<<<

I
xn
[I]

[t

(=ks)
I

2<gZ<
2

T R

Miniature

_(_(_(_(_(.{




2 ENEENEEBREEEEREINEEEEEIEEEEEE M
Vo = 6715V ¢
Ra = 1 MQ
R, — 39MQ|f = 006]z = 55
Vo = oV -
DAF 91 Ra = 10 MQ
(eominudy | V= 14Y
i ;=50 mA
AF. amplifier W = HYV
Ra = 1 MQ
Ry = 39MQ|L = 004 = 42
Ve = 0V
Ry = 10 MQ
Vi = 64V I, = o0o42]lg = 63
R, = 1 MQ
R = 2IMQLI, = 0.013
R = 10 MQ
DAF 96 R’ = 22MQ = -
Diodj 5/;:2;.4X 9o N 3
pentode = m. 1<
AF, amplifiec 4 Wy o= &V |, = 0064 |g = 70 el o ‘%"’
R, = _1MQ Y
R = 27MQ|l. = o002
Ry = 10MQ
Ry = 22MQ Ministure
DB Cathode-ray tubes, see p. 178

KN
—




Type and | Filament Voltages Characteristi .
Application data Resistors Currents (mA) Sata i Base connections
DC 70 U.H.F. tube, see p. 171
DCC 90 2
Double triode | see 3A5
Bccg Rectifying tubes for transmitting purposes, see p. 198
Ve = 120V -2
R 1215 = Y
R A L [
DF 21 Vo = 9V
CPemode i 14Vl = OV [l = 12 (S
R'.Fr;\p‘ii'ﬁ:'rﬁ Iy =25mA| Vg = 0V |lp = 0.25 | Ri
AF. amplifier Vs = ov
Vi = 120V
R. = 05MQ|L. = 0.15
Rn = 2MQ| I, = 003{g = 8
{jn - —Ogyl Octal
' =
Pesosbevocsosdoovees oo




J EE R FNFNFEFNFEFENFNENNNSNENNE RN N N ¥ )
(D’f 214) Vi= 14V = 0.10
' amphitier | 1 =25 mA = 002lg = 69
Vo = 120V .
Re = 0IMQ[l = ]9 =
DF 22 = —l2¥ fla = BCu< SmpF
Variable Vi= 14V ] .°
REPNE |4 =50mA
amplifier Va = 90V
Ve = 9OV [ = 14]S = LI mAV
S =5V [y = 03| R = 15MQ
5 = ov Octal
DF 64
DF 65
DF 66 Hearing-aid tubes, see p. 167
DF 67
DF 70
F S
w




Type and | Filament Voltages Characteristic .
Apﬁication data Resistors Currente (mA) data Base connections
Vo = 9V I . 1.8 S =065 mA/V
P = BN 4 _ 0.65 |Ri = 0.8 MQ
Vai. = ov o : Cag1 < 0.01 pF
DF 91
Veble | py= 1av|Ve = 24 1 - amls —on mAV
mu pentode " 7% = = = 6
peree | r=0mA 2 _ Ty |n 0.68 | R. 06
amplifier
Va = 45V
5 . = 1.71S = 0.7 mAV
Ve = 4V = = 0.7 mA,
v = ov [lr = 07 |R 0.35 MQ

Miniature

€9 5008000000000 0 OO P




E X ENEEXEEEEXEEEEEEIEEEEE EIL
DF92 | eeetiL4
) Vo = 64V L = 16[S =08 mAV
2 Ve = 64V |, = 05|R = 07MQ -
DF 9 Va = 0V Cagy<< 10 mpF AP
Vi= 14V alo olg?
R ir [ 1= DAl &V |1 | s
iE, peLE: = = 16 ~19as
amplifier a = a = S = 0.75 mA/V
Vo = 6V |la = 051% _ oMo
£1 -
Miniature
DG Cathode-ray tubes, see p. 178
| | Ve=Ve= 120V |, = 15
DK 21 V= e 5
Oote | Vy= 14y|fm 0N = 0B
T Rl Al |} T
B Ratss= 35kQ |Ig4g = 0.2
W
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Type and Filament Voltages Characteristic .
Application data Resistors Currents (mA) data Base connections
Vae=Vi= NV | I = 1.5
Ves = 90OV | Ig = 0.25
DK 21 Ve = 0V Se = 05 mA/V
R =125kQ| Ip = 24| R = 1.2 MQ
R+ o= 35kQ ln+u = 0.2
b= 135V A = 1.0
= 2108 | ks = 0.25
oV Se = 042 mA/V
26 kQ | I = 26|R = 1.0 MQ
35 kQ
8V
ol = o ol
1 = = X 99
i el [ = oV | " S = 042 mA/V| a2(o° o\t
Frequency | If =50mA [Rey = 85kQ | Ip = 26 |R = 1.0 MQ Ll )
changer Ritiss= 3B KA +1g6™ "t
Ve = 8V -
=Vi=615V | I = 1.0
s =615V | Iy 0.25
w =_ 0V Se = 0.42 mA/V
. a =615V | In = 26| R = 09 MQ
1 T8 conecte . fove = 4
S Pidoo’'booeohphoveoo oo s




14 <39 1.€ (
PRIV DIOPDOHPANOIOPOIII
s = 0V R = 0.6 MQ
e = 0.0 MQ| I, = ' 025
e VER I N ) IR ] PR
e f =50 m prtes = 675 2ta = . c = U.20 m. ,94, =595
Fch:ngcry Vs = 0V R: = 05MQ 49 %0 3
Ry =0IM[IL, = 02 e o
Ve =N 1l = 0.7 -9 s
Vatan= HV | Iptsa = 19]Se = 0.23 mA/V Miniature
s = 0V R = 0.6 MQ
= 0.1 MQ| I, = 0.15 i
Ve=Vi= 8V | I = 0.65
s = 0V Se =032 mA/V
e = 4V Sett = 0.4 mA/V
2a =018 MQ| I, = 0.14 |R: = 1 MQ
DK 92 e = 33kQ | I, = 1.65 [Req = 100 kQ 97
Fasiol Vi= 14V |Ra_ = 27kQ| Iy = 0.13 92 -5¢
Freauncy |If =50mA [Ve=Vs=635V | I. = 000 oo o)
changer 24 35V | Ig = 0.15|Se = 03 mA/V o o
s = 0V Setf = 0.36 mA/V| f95
Voie = 4V R = 09 MQ
e = 22kQ | Ig = 1.55 |Req = 120 kQ
e = 21kQ | I, = 0.13 Miniature
Vo=Vi= 41V | I, = 0.25
w = 4V | Iy = 0.09 |Se = 0.18 mA/V
Vs = 0V Sett = 0.7 mA/V
e = 25V ¢ =075 MQ
e = 68 kQ | I 1.75 {Req = 115 kQ
e s = 21kQ ] Iy 0.08
Q
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Type and | Filament Voltages Characteristic ”
Application data Resistors Currents (mA) data Base connections
Vo=Vi= 8V [l. = 06
e = 0V Se = 03 mA/NV
osc = \ Ri = 08 MQ
IRS“ =0.£ kN(llQ ;,., = 0.1‘5‘ Req = 100 kQ o
DK 96 TR c 2 = 1: 92 g6
Heptode Vi= 14V|Ra = 27kQ |l = 008 0o 3
Frequency | Iy =25mA|Va=Vi= 64V [l. = 055]. A oF
changer = 64V |y = 012 1S =0.275 mA/V| -5
Vs = 0V R = 0.75 MQ
Vose = 4V Req = 110 kQ Miniature
Re = 18kQ |y = 1.6
Ry = 2k |l = 008
V. = 120 | _ & S‘ = 1.4 mA/V
DL 21 Ve = 120V |ln = o9|R =03MQ ”
% — 48V Ra 24 kQ
g:!'::: Vi= 14V 88 — ™ We =021 W -%93/,° © \o2
Class A final Iy =50mA Ve = 90WAlL . 4 S = 13 mAV| 4 000 o1
amplifier o _ Ri = 03 MQ g0
pp = AV Ila = O7|R _ 2540
Koy = 3V W, =016 W Gexsl
T
Vo = 120V |, _ s|iR =
Vp = 10V |k = SlR =
DL 41 A =58V | = 82w —
ol S L e
o afina [ U =0MALy, = v |h = e o
amplifier Vo, = 90V |Ip = 0.65 ine =
le e ¢ ecbenit ¢ e ¢he




T
)))))J)))llllml)z.s)nA,])))))}
ve = 10V |7 - 8[R =80
Voo = 120V # X s = 12 kQ
VK = =87V W, = 06 W
PL 41 . = 1.2 W
Output Vo = 90 _ S =245 mAV
ontneny | Vi= 14V| Vo = 90V | = YR =9k
Class A final | If = 0.1A] Vg = —3.6 22 s = 11 kQ
amplifier W, =036 W
Class B final
amplitier Vo = 150V | Limin = 2X 15
Ve = 150V amax = 2X115| Raa = 15 kQ
n =—I13.2V lgpmin = 2X025| W, = 21 W
i o= 106V gomax = 2X 4
DL 64
DL 65
DL 66
Hearing-aid tubes. see p. 169
DL 67
DL 71
DL 72

S
o
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Type and

Application

Filament
data

Base connections

DL 92
Output
pentode

Class A final
amplifier

3
(]

ey
o=

[

-
<

=&
o

Il

S
Il

-
li
S
3
><

f =5

I
g
oo

[l
)
E

Characteristic
data

S =15 mA/V
R = 0. MQ
Ra = 7kQ
Wo = 190 mW
We = 07 W
S = 15mANV
R = 0. MQ
Ra = 7kQ
W, = 125 mW
S = 15mANV
R = 0.1 MQ
R. = 7kQ
W, = 180 mW
S =14 mAV
R = 0.1 MQ
R. = 7kQ
W, = 120 mW

Miniature




E R AR EE L EEEERENEERENENRERNRIERNR N )

DL 93
Output see 3A 4
pentode
S =
Vi= 14V v, = sy, R Z o1 w
I = 0lA &, = &V|pE Z '% R, — 8k
DL 94 n = —45V | ‘» CIW,= 029W 02t a8
Output Wa= 12W oo\, 4 &
pentode alo W 2
. o o
c‘:::»ﬁﬁ‘:‘:“ v = 28V v = et i — o'lgﬁ?l/v s 4t R+
I = 50mA|Vn = 8V ;,. = 12 B 2 R Miniature
Vo = —43V |n - Wa= 021 W
DL 95
Output see 3Q 4
pentode
A T
Vi =14V Ve = =2v| ™ = IR Z DB
I = 50mA Wo= 02W
DL 9 We= 06W
Output
el | v =14V |y, sV |1 25| R, 15 k2 02w 22z
Clas: = g = a - . = A 59 &)
Cama | Il = BmA|Vn = V| = 08|W.= olw %0 =R
half filament Va = =52V 2 A o7 @ 5
Class A . > Z pYe w "
v =28V |V 90V | I = 37|R = 20k
V) = By l;;',', = v = 07|W.Z oW
@ a = —63V . Miniature
iy
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Type and
Application

Currents (mA)

Base connections

DLL 21
Double output
pento
Class AB
push-pull
amplifier

Vi

Ia min
2 max
[g2min
[g2max

B>
<

]

i

Vy
Iy

|

o

]

o

3
H
B

Vy
I

2N
><

Il

famin = 2X 1.5
Ia max = 2X 8.2
[amin = 2X0.25
pmax = 2X




" o 5 ] q
)W);))J)))I))Z))))))))));
z V. = 120 V| 4a min = X 15
e = amax = 2X 7.1 |Rea = 15 kQ
DLL 21 e BV pmie = 2X035 | Wy = LW
Double output n = . Ipmex = 2X 1.9
ey | V1= 28V
Class AB | 4 =0.ImA
plah-pall Vi = g0 V| famin = 2X 1.0
amplifier Ve = 90. V| famax = 2X 44| Rea = 20 kQ
V22 0] i = 2X 02| Wy = 05 W
Lo : pemax = 2X 1.3
Vi = 14V _ Ve =—10V
(Pm5posmve) 1"(V . 0 Vg-” fo: complete ;9 7l i
DM 70 V= 14V Va L extinction A ;‘ i
“Tuning I =25mA e\, A
indicator Vi = 14V I - 0.105 Ve = —71V
(Pin 4 positive) “(V - & for complete
Va = 60V L extinction Subminiature
DM 71 = DM 70 with short leads
DN
DP Cathode-ray tubes, see p. 178
DR
n
>




N
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Type and | Filament Voltages .
Application data Resistors Base connections
DY 86 -
‘H..I’_r.vrecxi(_iu ;//i,; OiigX see EY 86 except for heater rating
Ellg :i 22;5 U.H.F. tube sce p. 171
EIT Decade counter tube, see p. 246
ES0CC : ]
%BOF Reliable, ruggedized and long life tubes, see p. 166
80L
Eg;% Repeater tubes, see p. 165
Egggg Tube for computers, see p. 175
E180F Reliable, ruggedized, see p. 166 "
EA 50 Vs Va4 = max. 200V
ingle di 1= 63V i — max. 100V_|I
Single diod = kf = max. d
Datsctor ~ |1 =C:15A Rif = max. 20 kQ ficf
= 3 .
o N\TF
EA 76 Vi= 63V uVdinve { 1 9 )
"0 § ¥°0 o V|¢ X
1

Subminiature




2.1

=== D0—H—0—0—D—0—D
EAA 91 DA -
Double diode | V1= 63V | Vdinwp la = max. 9 e %%
Detecto Ir = 03A =max.420V| lgp = max. 54 s 5
and A.G.C. ar
Miniature
Vay invp Tay =max. | [Raa= 5kQ
o = max. 350 V 541;. = max. I!(')) (}2‘/41 = 2!3 }/))
da iny) d2 = max. ids. = 20
EARC 80 D max. 350V | g = max. 75 | (V= 5 V)
e ol Foayiy ~|7a = max. 10| Ry = 200 Q2 L
el V= 63V o i e =manBllie= 3% | So °2 z'w;.oa
(dlode systeme) || If =0.45A V. = 20V S = 12mA/V| 9\o o/ir
Typical _ T e il = 10| R = 58kQ G
R, Tl . = B Nova
_ S = 13mAV
Ve = 1OV 11, =  o08|R = 510
£ g = 170
EAC 91 U.H.F. tube, see p. 172
- -
e L v= a3yl = 2V | =  BlCs G meF
mu pentode | If = 0.2A
R.F. or LF. Vo = 250V
amplifier R. = 022 M| I, ="' 086 e
AF. amplifier Re = 0.82 MQ| Iy, = 028(*
Ry = 16kQ Rimlock
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Type and | Filament Voltages Characteristic .
Application data Resistors Currents (mA) ata Base connections
Vo = 250V =
Ry = 10K |l = 13 = thmav
Ve = -9V i _ 15| B = 14MQ
EAF 42 2 Vﬂ = oV o 1 Cann<< 2 mpF
Diode variable | V= 6._3)V L
mu pentode ="12A
nra e |7 My = 2y -
- nei R C@Mmall = om0 120
AF. amplifier = 081 a = B0 =
R e = 02
Ves = ov
EB 4
Double diode | Vy= 63V | Vainvp= »
JDeeetor [y = 0.2A 2 max 420y [l = max.08
EB 41
Double diode | V1= 63V | Vainvp= Ia = max. 9
Detector Iy = 03A =max.420V | lsp = max. 54
and A.G.C.
EB 91 A
Dosble dicde | = 63V § Vaiuwp= Ia = max. 9 o
Detector Iy = 03A =max. 420V | lip = max. 54 difo o)s
and A/G.C. ° o
e 0—<¢<Cecooovlee0oo0o 0o (oo



)))))])))))))))‘]))))))
o = = 15k
v = & el
S = 20 mA/V
be = WY 1 = #|r = J5i0
s = —4 g o= 30
. S =-1L6mAV
EBC 3 e = TS - = 2|R = T9kQ
EBC 33 R g o= 30
Double
diode Vi= 63V
o VR P
characteristics Ry = 0.2 MQ | I, = 075 g = 26
AF. amplifier Ry = 4 kQ
Vi = 200V Octal
R. = 02MQ|l. = 03] 2 EBC 33
Ry = 125
Vi = 100V
Re = 02MQ|L, = 02|¢ = 19
Ri = 125kQ

LY




Type and | Filament Voltages Characteristic .
Apphieation data Resistors Currents (mA) data Base connections
= S = 12mANV
EBC 41 Voo BV [ = R = B | e
Double diode |, 3y 7 B = PN
high mu triode T =if) 2‘3A Ao, o)
Typical § =il Vo, = 250V 20
chlrlclenl'lllc! . = 022 MQ| I, = 0.7} ¢ = 5] Yy
A.F. amplifier Ry = 1.8 kQ Rimlock
_ S = 12mANV
EBC 81 Voo BV | = 1| = B0 "
b, ol | V1= 63V b= 10 k(oo
. I} =0B3A S s
L Vo = 250V N\ o
AF. shplifier Ri = 2K 1. = 071z = 5l i 2
Ry = 18k Noval

LE R B B N N E N BEMB&BMBN-BSB S B N N N I




vz

> ® ® D 5 & D B & P ¢ - 9 5 ® B D D P |
I
Va=Vi= 250 V S = 18mAV
Ry = %5k |I = 5|R = 13MQ
T Py =5V L = TEIC.= " 2@
Dou‘bl:l diode | 1y g3y
Briicds | dr = 02A
LF. amplifier
Va=Vi= 100 V
Ve =100V |5 = 505 = 1.8 mAV
Vo ==V (L = 16/R = 04Ma
R | 5 73. z
Vi= 63V |Re = a = i =
mEn | = 02a|Va =2V |l = 18|Cu< 2
Double diode
varisble mu
pentode
LF. amplifier
A.F. amplifier Vi - 250 V
Re =o02MQ|l. = 08
Re: 08MQ| I, = 025]g = 9%
Ry 2 kQ




ur

Type and | Filament Voltages Characteristic
Applicaticn data Resistors Currents (mA) data
Va=Vs= 250 V I . 5 S = 18 m(A\/V
EBF 3.2 532 o ?; l\(/ﬂ T, _ 16 g,- = l% TA.\.F
Double diode | 1 g3y | Ve == ann < 2 mp
oemde | lr=02A%, _p_ o0 v
LE, amplifier Ve v |k = o[ ==l Y
p 2OV = 1R = oaMa
ety NP 5.0
EEF 8 e sl = 1B
e Y AW S BB
pentode Iy = 03A vy =250V
e K =CUMO, . g
empritier. . =082 Me|r® = 7
AF. amplifier Ri — 18 K0 I = 0.30
. L
Va =250V
EBL 1 Vo =20V |Is = 36
fioahis dlata Voo =—6V |ln = 4
output pentode Rk = 150 Q
Clas A final | Py = 63V
il y i Ir = 1.1I8A B o
e 3 Ve =0V |jmn 2 B
rnpifics Ve =250V g5 _ 58728
Re =100 17255 _ 95 46
00000000600
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‘ [}
EREEREE LR R Y EE N B
= m.
Va = 250V I 36 Ri = 50kQ
e S I ] A S
EBL 21 Ry = 1500 We = NIW
ouble diode 92_a2
oI:rpuhtlipjm:de Ve = 250V S = 95mANV 97/.° ° \qgz
o e V= 63V |V = 25V | L. =  4|R = 50k R
amplifier Ir=08A|Vgy = 62V | Ip = 58| Ra = 5.7kQ LAY/
Class AB Re = 125Q We = 55W 7
it I 2%30
amplifie e = 0%
Vo = WY fie = 206 | Ra k0
R”' 5 130 Q pmin = 2X38| W, = 132 W
k= pmax =  2X65 . Loetal Bp.
EC 50 Thyratron, see p. 210
EC 55
EC 56 U.H.F. tubes, see p. 172
EC 57 :
EC 70 =
RF. wiode | Vi= 63V|Va = 100V | , - 13 ‘Ez -
Tt | I =015A| ¥, = —2v | =
characteristics
EC 80
EC 81 U.H.F. tubes, see p. 173"
EC 91




(8-

A'l;zll’.iec:::n Fﬂd‘:t‘:nr Currents (mA) Ch";:::ﬁ'ﬁc Base connections
7%. =
EC 92 A 1|
R wiode | Vi= 63V Rl
Typical Iy =015A
characteristics S =
I 8.5 R =
w - Miniature
S
Ri
_ ®
I = 6 Ra
W,
Wa
ECC 40 i
Double triode = g
Class ﬁﬁ,..u = I = 22 v
(par system) Vi= 63V = ° k&
AF. amplifier Iy = 06A FTARNY
(per system) o- 2l
AJ;. amplifier :, 2 a\Co 0
Rz . o= | 7
- Rimlock
20 | 2

a1
-~

-~




JEEESTEFEEE EEEFEWEES S
v, i D 30 | R~ 163k
Vi= 63V R =
ECC 81 Ir = 03A
p - Ve = 10V S = 59mAV
il v, Gy | s = ws]Ri=Nzi
mts | v=126% g o= %
(per syitem) I/ =0i5A S = 55 AV
Vo= 20V | L = 10| R =Tk
Vo = =2V g o= 60
" : S = 22mAV
ECC 82 Y= 163y [ Fe WV = 05| R =77k
Double triode Iy = 03A Va =85V % = )7 tLa
i S = 22mAV L,
characteristics Vi= 126V Vo = 100 V e
(per system) I =0.15A v = R 778 = 1.8 f, = ?922 kQ S o:ck
ECC 83 Vi= 63V | v. = 230V 5 = LomAV
Double high L=03A| V. = v | & L2 fy & =ieds il
mu triode i -
Typi S = 125 mAV
Kenmaristics vi=126V | . 100 V !
harscerisi i=oisa, | ¥ v n 0.5 ‘I‘{ - B o
ECC 84 .
Dogble riode Vi= 63V | Va 9V 3 o W i = 2{(!|£/1\/V
characteristics Iy =033A Ve =I5V 2 e = 24 X
(per system)
#
ECC 85 | . ot
Dostle triods Vi= 63V Vi = 250V I _ - .’Sh = gg Lné/v 47,000
charactaristics I =0435A [ ¥, = 23V o - % Ao o2
(per system)
Noval




2.0 0 000000000 0060060600

Type and | Filament | Voltages Characteristic &
Application data Resistors 1 Currents (mA) data Base connections
e e [ 616
Va=Vi= 250 V . S = 20mANV
ECF 1 R = T75kQ 5" N g R = 16MQ ok
il P (A Con< 4mpF | a9 SR
LF. amplifier Iy = OzA o Sap
(penlod'e.lynem) , B S = 22 mAV g\y
Typical Va = 150V 9 92
characteristics 1% = S Ia = 8RR = 9kQ
(triode system) s 13 = 20 P
I 4
AcH | " K
' g2-v @
© @
| & 1
at e/
q{ -4,
N a2\




| F .
D [0 D—')'—JV ):)'I-;O{,-rla)—:'r‘
a
. = '1oV]7 -
ECF 80 ‘,j:; e 0 B
Tviodde
it Vo = 100V _
sy | 1= 63¥l = Dylh
(pentode system)[ [f =043 A
e Vo= IOV =
it Ve = 10v|f =
Frequency Ry = 01 MQ|[; _
changer ) Re = 3300Q
=Vi= 250V |IL = 3 '
Ig; Z 240 Ip+a = 3ls. =065 mAV
R, = 33kQ oz| R = 13Ma
Rptst= 50kQ| Ig4 7= " .
w = N
i VeVi= 20V | L. = 3 At
Triode a — ‘el 1 = 3 — 0,65 mA/V a0
— | V1= 63V R 2 sakof T a5 P v o - 5P
g b= VA e 0B hasr= U n
(hexode i - = —=2Y
system) =
=Vi= 100V ]I = i
Kl Vb= 19kQ] Ipp g0 = 1.4 Se = 0.4 mA/V
R, = 54k0 R = 13MQ
Ruter= 0K Lpagr= 02
Ve & =—125V

(=2}
W
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I(_(_l'

T and | Filament Voltages Characteristic .
Apﬁl?uﬁon data Resistors Currents (mA) ata Base connections
Vi =250V
Re = HXQ |, = 33|Se = 28mAlV
EcH3 |Vi= 63V |Rwtar— 5010 |Lswr = 020 24
sada Bagods | 11 = 0
Totde Resrh VeeVi= 10V [I. = 33|S. = 28mANV
Oscillator Rater= 50Kk | Inier = 02 = 24
| (triode system).
Vo =20V [l. = 30
Retan= 24KQ |lptse =  62}Se = 0.75 mA/V
teT= S0 kQ |lgigr = O R = 1.4 MQ
21 =—=2V
Vi =20V I, = 45
ECH 4 Re = 20k |lpsgr= 019 Sett = 055 mA/V
Triode heptode Rgs+sT= 50 kQ 09’
F::::en:y . MQOV st"
(hepioda syatem) =250V [L = 5318 = 22mAV|ge 9
Ocillstor | V1= 63V | Ro o= #5102 |lpse = 35| R = 0.9 MQ a5
(riode system) | [ = 0.35 A Vn = 0V Can << 2 mpF g 9244
Lenlll L reed ity p
AT i =20V
, Topical R. = 02MQ]|l 10lg = 13
e Ve =2V
5.. = logv A 12 s = 32 mAV
ocdon'blecet oh deo o




AN EEEEAEEEBREEEEREEEEREEEREDRE.
Ve =250V | 23
Reptg= 50 kQ | lptg 3.0(S. =065 mA/V
llj,mr-e 30k |Iptsr = 03[R = 12MQ o . B
ECH 11 n =2V Ve = 85V |990100 il
Triode hexode | Vi= 6.3V = % 1km BN A
Faauer || I} = O2A W =20V b = 34{Se = 28mAV| @ O—
sSanger R: = 30kQ |lgptsr = 033jpe = 17 Y
(lnode. system) R:s gT= 30 kQ
T premeli e
=Vi=
Rpta= 24k | L = 30| Se = 075 mA/V
Regtst= 50 kQ | [t = 62| Ri 1.4 MQ
Vo "= 22V Ylatsr= 0.9
ECH 21 Ve =250V
Triode heptode Re = 20k | L 4.5] Setr = 0.55 mA/V
Frequency Reg+g1= 50 kQ | lyg+sr = 0.19
changer
(heptode system) -
Oscillator Vi= 63V|V=V=20V | - 53
(ripde srtem) [ [; =033 A Rats= 4100 | Ipter = 35
i(heptods system)’ 3 = 0V
A.F. amplifier a =2V
(triode system)
Typical Vi =20V ¢
(:2:’?:«:;,'.‘.::) R, = 02MQ{ L, = 10lg = 13 Loctal 8p.
Ve ==V
Va =100 V S = 32mAlV
Vo AvERE N 3L = 12fp =




Ag’;,‘ﬁ:{;‘gn 1‘{::::5,‘; Currents (mA) Ch"s:tt:ﬁ'ﬁc Base connections
Gesuls - o
1 S otg = - =
ECH 35 R, = 3BkQ | lyyer = 0.2 )% = 0|6§ r]r\\/[AdV
R = 50 kQ
Triode hexode an+eT‘ = :
Frequency n .= 1w 0
i c}:ilnzer ! m 080 92,94
iexode system,
'Oscill::or 1\0 o 6%
(triode system) K‘b’ ! 22(5) IYQ L _ 13 g, 223 mA/V far
= a = e =
Ripssr= 50 k0 | Jmter = 02 Ocul
Va=Vi= 250 V
R, = .33 k| L = 3.0]S. = 05mA/V
ECH 41 = 4140 | I =  22|R = 2MQ
Triode hexode Resrer= 20 kQ | Ly o7 = 035 Vose= 8V
Flfﬂuency Vi= 63V Ve =2V Req = 170 kQ 9493 024
(béxsdesyatem) || I = 023 A #/0° °o\gr
. 'Oécillnlor ) ay OO 5% &
triode system,
i Ve =20V | L 4ol = LomaN) 77
ﬁ; s R ur= 035 5‘“ — 033 mAV] Rimlock
® @ ¢ ® © 000 0000000 0 0 ¢




DI O P 0 9 O P 9O PO 9 9 ¥ )
Vo=Vi= 250 V
T I T
ECH 42 R =24 | Inie =
Triode héxode RetgT= 22 kQ | Lygier =
Friquency Vi= 63V |Vy =-—2V
e i =024
Oscillator Ve =250V S, — 28
(triode system) R = 3Bk} L = SD“ i 0.6
r— k] L= off =
V?:' = 8V e o= 2 Rimlock
Rove B L = ssls —omsmay
= ptg = 3 =
Freauency :
changer Ve=Vi= 250 V S = 2dmAiV
g Rpia=39k2 | L, =  65|R = 07MQ
amplifier Vi= 63V Va =2V llpiu = 38 ussi= 20 £l
(heptode o) [ = 03 A Vo = 0V Rea — 85kQ  [4o52,0°0N\ga
ypical b
characteristics I o>a
(uiarde_l;;s:em) v, — 100V S = 37wmAN '&g\l\y’f L
g L sopn |® = BaR - e
{k == Novnll
Vi =250V I o 45
Re =33 k) | * — 5 | Sets =0.65 mA/V
Resigr= 47k | loter = 02

N
o




Type and
Application

Currents (mA)

B

Base connections

ECL 11
Triode output
tetrode

amplifier

Typical
characteristics
(triode system)

Class A final .

=

Iy = 4

w

mnnnh

(tetrode system) .

o

SR
sty
><

&~
I
)

3 |<=55L

,‘_
e}

et

SGN [ 0NGiO

1w

ECL 80

Triode output
pento,

Class A final
amplifier
{(pentode system)
Sync separator
E(pentode system)
Typical
characteristics
(triode system)
AF. amplifier
(triode system)

<<<<

15
28

X
[

w=_Sw
WNO=— b
3

I

-_—

man

N

0%0

CX)

oo
><

=
=3

08 oNnNoo

o o/32

Ih

T

ol o
-8R
<g<g<|<<|<<<<

Ly
nnn

[~
(=]

LII
L

12 6 & 6 6

ar
Naval




ERLBEEEIEREEIEEXEREIEEENENEEERENXN

g7
“’;Q‘,)Uro”’
EEP 1 V. =20V wle o
oo e V1 83VI Vo =10V 1 E T o BlS = Imav | MY
(..e.._l,_;;i;:l:;m) Iy = 06A {5& :3053 lfz Z 5| R o= 50k %
characteristics a 3 ¢
Vo =250V S = 18mANV
Ve =10V |/ = 30( R = 25MQ
llj:: = —(2) {/I o B 08| Copy < 3 mpF
£ =
Vo =100V
s = L = 30|S = 18mAV
Ve 1OV IR = 08|R = oMo R g
EF 6 = IO
EF6 e eay e ov 62\:
RF. amplifier |If = 02A[p, =250V - ﬂvw
A.F. amplifier 5‘ = 02 MQ la &l 0.9 - 4 >
= 04 MQ = 3518 =
sl | Ia 0.35 .
Vo = 0V
Ve =100V
R, =02MQ|L, = 030 = f00
R =04MQ|I, = 0i2(¢8 =
Ry - =:05k0
Vo = 0V
2




TL

T Filament Voltages Characteristic 5
Application data Resistors Currents (mA) data Base connections
Vi=Vi= 20V | L = 6|S = 22mAV
l;n = 90kQ | Ip = 1.7 Re = 1.25 MQ
P =_st¥ Cosr< 2:mpF
43 .
7 REE T 0% BR| 4
EF 9 B 2 = & = A k 09’
Varisble mu ’I;: i_zbf’¥ Riiow
pentode Vi= 63V | Laa = 93 DO Bqa
R-F. or LF. I= 02A|V=Vi=100V |1 = 61S = 22mAlV 72
A;"“”;i;, " Kn =10V |Ia = 1.7 R = 0.4 MQ
F. amplifie o P
v =0y
F ik
= )/ = 0.87 —
ﬁf cHE = ozmje =16
Ve = 0V
Vo=Vp= 250 V I _ P S = 22mAN
{5,2 = 75 kQ I = 2.0 R = 20MQ
S =Y Cr< 2 mpF
v e ey [EP=V T, = sils = 2eav] Sow P
Semede s |77 SR |Be 2 /| - 20|R - ismae | B0k, A Kpp
RF. or LF. H o >
amplifier Vo=V3= 100 V I = 25l = 13mANV -
oz AP e - O9|R - caMa ¥
P> © © © © 0 © © 0 © © © 0 Q0 00 ¢ ¢ ¢




! | 1 l - )
yjp. 290 9 Wipp a0 204090 0 0 00
EF i3 R —o06MQlle = 035]g = 98
A F. amplifier .Rf . |..5 KO
- S = 21 mA
;'f", =f33\\5 L = 30|R = 20 M({V
Ve ==V |l = 1.0] Copn < 2 mpF
B ZP M| = 0%
EF 12 Rp =05M0|le = 037|g =18 % g2 2
= Q yar H
e Vi= 63V {j" ~ Zlogt/ 78l
el Rl A ¢ VT R A B g ‘
AF. amplifier R, = 05MQ In = 0.27] g = 166
Ry = 22k
Vi =100V
= Q| la 0.32
ﬁ; - 8%%9 Ip. = 0l4]lg =128
Ry = 22kQ
V. =20V
l}}; = 90k |L = 6
EF 22 7 f_zb5¥ Il = 1.7
i 83 -
Vun-biedmu V/= 63V
pentode 1 oo Al =250V
RF.or LF. |/ “ - Q
amplifier ﬁ‘ : 8% MQ [n = 0.87
AF. amplifier Rf — U8kl = 02
Ve = 0V Loctal 8p.

€l




e
ES

Filament
data

i

==
]
oo
[SSRVE)
><

Curents () Char.::::ristic

Ve = = 1.8 mA/V
Ve = 3.0 = 2.5 MQ
Vi = v 08 |Copn < 20 mpF
Vo & (A%
Vo, =, 200°V
Ve = 100 V 3.0 = 1.8 mAV
J2 =8y 0.8 = 20 MQ
Via = oV
Vo = 100V
Ve = 100V = 3.0 = 1.8 mA/V
V5 = -2V = 08 —~ 1.0 MQ
Ve = 0V
Vi = 250V
R, = 03MQ 0.6 — 165
Ry = 0.8 MQ = 0.2 o

= 410

- 0V

= 200V .

= 03MQ = 0.45 — 130

= 0.6 MQ = 017 18 =

= 64 kQ

= (1%

= 100V

= 03 MQ 0.22 = 105

= 22 MQ 0.08 =

— @8 ® O

Base connections




a

[9—0—0r-9-9-0-9_9-9-0-0-90-0-0- 9992
90 k2 I, s 1§ T LAy
ey Ia 17 Car< -3 magF
V, = 200V .
. = 0 6 S = 22mANV
EF 39 ﬁfi - ‘—2(?(5] ‘\‘/'Q e 1.7 Ri 0.9 MQ
Variel -
fathie Vi= 63V = L0V
ik ILmpt2n Vo = 100V ; i 1 22 mAV
AF amplifior * Vo =, 100V I 1.7 R = 04Ma
Y = _zls)v Octal
o
= 0. L = 087 g =105
ﬁ, = (llg kl\f)ﬂ I = 026
Vo= 0OV
Vo = 250V S 1.85 mA/V
ll;“ = 140V | fa = 3.0 Ri 25 R‘m/
EF 40 j = _% ‘\// 4 Iy = 05 Capn << 0.04 pF
Low neie il
prosmplifier
pentode Vi= 63V W= 250V
; = = 02 M0 L = 0 .
Az, = 024A Rﬁ ~ 1.0 MQ e g, =ik
AF. amplifict Ry = 15k &
Vg= 0V
Vi = 20V
E 2 R, = 033 MO L = 058 - 210
Ry = 15MQ e = 012 oo
R = 22k0
Vo= 0V
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Type and Filament Voltages Characteristic .
Apphication dat Resistors Currents (mA) ta Base connections
EF 41 N " g2
Varieble mu =~ a=Vi= 25 == = 2.2 mA/V [
vemoae - | V1= 83VIR, = Tk |l = 8RR =10 M '.Z:m
RF. or LF, |} o Vo = =25V |2 = T Can< 2 mpF i
amplifier e
Rimlock
EF 42 Vo = 250V
RF. pentode | V1= 63V |V = 250V |1, =
RF. o LF, | 1 =033A|Va = 2V (lp =
amplifier Ve = oV
EF 43 Ve=Vi= 250 V
Vl;inhlledmu ;/,: (,gX l};,, = %3\}9 ;. =
eriede | 1y =03 = =
i Vo= —2v |F
Vo = 250V
R:{fﬂ,d, Vi= 63V|Ve = 20V | L =
ey | b= 03A Ve =222V | s =
v-j::plik;iud Vs = oV
EF 51 U.H.F. tube, see p. 174
00 0006060606006 00C0TOC©OCOOCEOOE




) X D @ "V,, ) P 999 ? )
R.F. pentode ;"f = ?gx Kn = _24523 ;:: = 40| R =
jical f = b = A = =
dlie i i 1 A S
EF 72 =
RE. pomode | Vy= 63|V = 100V | 1 = % =
(Toal | =05A Py = —14V | [ = 22 S =
characteristics V:a = oV ’f::‘ -
Subminiature
EF 73 Vo = 100V £
A.F. pentode ;’I= ggx [% = 100 V la 75 }SQJ = 52%(5] E‘g‘/v f :° °o ¢
anmel | V=0 s VT T Pl B aalo,
gl o
o Subminiature
80 Vo = 250V =
BEaventode: | Vi= 63V 7 = oN | £k = 10 73 = b
RF. wiF |I= 03A|Va = 10V | = 25| Ca< 0 o
amplifier Vg = =2V R: = 1 k‘g
EF 85 €
. Vi=Vi= 250 V o o%a2
RE wristle | V= 63V|Rp = QK| L = 0|3 = SmAV R
Rhe s | 2™ 034 VV;: ol 4 i 25 gl -k
i amplifier e oV eq = 1.5 kQ Noval
~




8L

Base connections

]

3

S
pnn

o
-]

Lo

Can
N
o

=
szz<|<<

te)

nnun

S
ch—-N3S |[o—-8=38
<EBZC <

fele]

N
(o]

rnun

SEPES [ SEERS

Characteristic
ata

= 1.85 mA/V

= 25MQ
= 38
= 112
= 180

C ¢




i) — . L—)—L—L-)—«-)—— L~)—-)-—)_)-)

EF 89 Va=Vi= 250 V = 36 ml\/ 0"0 a
=l VRN DAV I A o

no I = N =1 Io = 3|Conn < mpr
e Vo= ov |® qu’ = 4‘5 e}

Noval




08

PP

0 00 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 ¢4

A};ﬁiec:t?:n Flls‘;?:nt Currents (mA) Chats:;:nmc Base connections
ER 91 = B o 0| S =76 mAV
RF, pentode | Vy= 63V g = I" - 255 | R = 1 MQ
Wide-band | If = 03A | Vp = * =t 4 e = 12k
amplifier — Co< '8 mpF
= L, = 8
_ Is = 2 = 25 mAV
EF 92 _ Con < 7 mpF
Variable mu | V= 63V -
REnoiy | = 02A
amplifier i‘
> = 85 = 25man
= L. = al
= Miniature
t
EF 93
Varisble mu | see 6 BA 6
pentode




) P O OOOOOOOOOOOOOOTOPEO ODHL

EF 95

R.F. pentode see; 6 BK 3

(o]
—
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Type and | Filament Voliages Characteristic .
Application data Resistors Currents (mA) data Base connections
EFF 51 U.H.F. tube, see p. 174
EFM 1
AF. pentode Ve=Vi =250V |, — 0805
T (=GNl = SUNAE . gsnzlE o
sephtier, | =10, = U — 06508l =
Rari“ring b = | 0.65/0.8
indicator
EFM 11
A.F. pentode Vi=Vi= 250V |, — 1.0/058
e (B3 ]E - MEMBIL -ugpmls
raset |l = 02A|R = 0 /]
o Vo =520V |1 = 06310
indicator
EFP 60 Vo = 250V
Secondary | V= 63V |V = 250V |1, = 20ls =
emision |1/ 037A |V = 10V |l. = i5|R =
R.F. or LF. Vo = =2V |y = =—156|Cn<
amplifier = oV
'R E R EEEREEENEEREE N ® ® 0 (




) F N N E N NFNENENN) L. 2 8. 9.0 9

Va =200-250 V |L, = 1.0 ;
‘ :Vﬁﬁf——z _5;)\\// Intes = LI }SQC o 0_25(5) “1\1/[%2/\/ i
Z ooV, = 25|k =2 oo s @ =
Ek 2 BR= swm|fl = 03 S~
Octode V’= 63V o ) "
Frequency I 024 - ] ’
e ! W =100V |L = 1.0 979395
Vats= 50V |lpig = 1.0 . P
e Sy Se = 055 mA/V
Az WV |, = 5|k o= 12M0
Ry = 50kQ|l;, = 02
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Type and Filament Voltages Characteristic 5
Application data Resistors Currents (mA) ats Base connections
S = 28mAV
Vo = 250 V L = e r s
B AR NEERIEE 1h s
pentode anT o ” . W, = 36W e
Cluw Afit | Vy= 63V | Rk = 489 W= 8w g Dji
amplifier = ——
e O el BT T I T 5t I ’
wih.p = ox = = &
amplifier Rf i 305 Q [f;:'_", o %); 4.; We = 8W
Vo = 250V S =
EL3N Vp = 250V L. = 36 R =
Output Vo = -5V I = 4 Re =
paatode - Ry = 150 W, =
Class A final 5 2 ggx W =
Skobbar L Vo = 20V | lomin = 2X_24
Clan b Vo = 250V | lomx = 2X285 Rea =
amplifier Ry = 140 Q pomin = %x 32 W, =
pmex = 2X 4.
g =
Vo = 250V y =
= Vo= V| L = 1 |R=
pentois bge= LV dnti = 8 W, =
Cless A finil Vi= 63V Ry = 00 Wa =
anpliﬁg; If=135A v 250V %x 451; =
ass Al { o X aa =
sk o A4 Xay | M-
k= X 8.
ELAL - V. = 20V 5 = OmAV|
oww | V=63V | B Z Hov | = 3 | Rz 0| [r e
pentode Iy = 09A Vs v In = 4 |z o sk
Class A final R = 150 Q f) .
amplifier k Wa = 9W Y

4




)

(=]
w

L, T - ﬁ
)))))))))))JS)')A% ) > O D
EL 12 = = [5mA/ :
o (e gyl BYIE = mR O 2T sos, gay
ntode = 0, il = = . S g B
Cl::A(inul Iy = 12A Zgl - T,gg © W, = 8W ool 2 'Z,\‘.e?
amplifier L We = 18W o
7 Y
Vo = 20V|L = 36|S = 9mANV
F= dye - Ol cdd
EL 33 Rk = 150Q W, = 45W
Qutput We = 9W
pentode e
Class A final Vi= 63V
amplifier )
Ch:}} p Ii = 09A
push-pu Lomin = 2X 24
amplifier Iljnz = 528¥ Ca e gng.g ﬁ/"" = 8120 {(Xs/) e
Lt : omin = > ¥ 1
LR el ol
S = 11 mAV
Vo = 220V . =
EL 34 Vo= V| = 100|R = B
ek e M R AL
5 = ov We = 25W
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]

A]l-)ﬁiec:ggn Filr;:nt Currents (mA) Ch“::::ﬁ“ic Base connections
Lis = 2% @5
mx = 2X 9B |Ra= 410
pmin = 2X115|W, = 37W
Ipmax = 2X225 & @
%Il:tpzue VI'-' 63V Iimia = 2% 30 a/0°
pentode | Ij = 15A famax = 2X 120} R, = 3.4 kQ °0
Clsis AD min = 2X 44|W, = 5 W Alo0 /!
mplifer pmax_= 2% 25 S
e B Vie = 800V |Leiv = 2¢x 25 Octal
amplifier Vip= 400V |Lmax = 2% 91 |Rw = 11 kQ
Vo = 39V [lpmin = 2x 3 [W, = 100 W
Ry = 70 |lames = 2% 19
Vo = oV
EL 38 Vo = 250V
Ouput | Vy= 63V|Vp = 250V |I, = 100
poode | p V4A|lVn = AV R = B
characteristics Vn = oV
Vo = 250V _
s Vo= 20V | = %
ventode | Vy= 63V|Ry = 170Q ['» = :
Class A fimal | 7' 7] A
Class AB V. — 250y |Jamin = 2X 36
push-pull Ve = 250y |Jemex = 2X395
| lmglber l( = 5 (’qmi a (\, 5'&
@ 0O ¢ w B N % W |




) P O DS P2SOPD0PPPPOCPOPSDPDPOGIOGSISIOSOSODP

S = 32mANV
Vo = 25V|I, = 2% |R = 90 kQ
Vo= 25V|ip = 41|R = 9kO
Ry = 360Q W, = 28W
Woe = 6W
k43 § = 50 wAIV
S V. = 20V|L. = 25|R = S
Ay Ve = 20V|lm = 35|R. = 910
amplifier R& = 360 Q W, = 21 W = 02
Class AB icfo o\g!
vushopull | Vy= 63V o o)k
pupliier [ 1) 02 famin = 2X 20 L
e B Vo = 250V |limes = 2X21.5 (R = 15 kQ !
S aplitier Ve = 20V |lpmic = 2X32|W, = 7W Rimlack
Re =  310Q]| fomex = 2X 6.7
i famin = 2X 16
Vo = 200V |Lmex = 2X 17|Ra = 15kQ
p = min = 2ZX 2. o = R
Ve 200V 2% 26 | W, 41 W
R = 3100Q[foer = 2% 56
Iamin = 2X 5
A NI TR
Vo = 0 min = 2X 0. =6
Ve N M e 26 65

1) Common screen-grid resistor

~
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(=C=¢

T and Filament Voltages Characteristic 3
Apﬁiecation diti Reésistors Currents (mA) dite Base connections
FT BIE = B[y - 3
= = X A 0
Vo = -31v|"° We = 18W
Ve = 0V
oy vz oV o = X8 Rea KQ
Output = - = 2X = 16
pode. | g Y ‘lj,'f = 35V ;:,:.a: = X 13|We = MW
cbarscerstis |15 = 15A Vs = OV l/gmex = 2X 20
luss AB Vo = 400V |lemin = 2X 25
Smplifier Va = 45V |Lmx = 2X %5 |Ra = 5kQ
Vi = =35V |lpmn = 2x 25|W. = 50 W
Vo =  0V|/omse = 2x 2
Ve =  B0V|la = 0[S = 8mAV
Vo= BOV|lp = 10|R = 50kQ
EL 51 Vo = =375V We = W
Output
n Lamin = 2X 87 r Q
T | Vy= 63V|Ve = 500V |Ima = 2X 110|Ru = 4810 ’
chanscieristies | 1/ QA | Ve = 500 V|lpmin = 2X 13|W, =615 W
Cletr AB Ry = 100 Q | Ipmex = 2X 23 , 0
et o e
" amin | =
sl s 5‘.); DOV [l = 2% 145 R = 6402
amplifier ;/": = « 4N ’n:i:‘ = %;: 73.3 W, = 140 W
EL 60 %0
Output = EL 34 with different base 4 2O z
pentode ga\© o /k
-




12
TR P EF YR
Line sutyiat ;/,< lédgx {n = 250}// Ia - 2.4 ﬁ/ =
pentode p =1, iy =
. Vo= BV Ver =
EL 83 Vo = 250V|1 - 36 % =
llne | Vi= 63V|ye = BQyle = SR =
Towad |0 V= 55V Chr=
characteristics C., =
V. = 250 V|1, = 48|S =113 mAV
Vg =" WOV = 55| R = 3810
Vg = —13V Ra = 52kQ
W, = 6W
EL 84 Wa = 12W
OuID:! v v
pentode = 6.3 - :
_ Vo = 250 Vlllamn = 2x 10
8’; i =0i8H Ve = 250V |limex = 2X375|Rua = 8kQ
Class AB Vo = —16V|lgmin = 2X LI|W, = I W
pmax = 2X 75
- Limin = 2x 3l
e = e — sl = s Novat
Ve 250 V | fam e
Ry = 130 Q | lwmin = 2X 35| W, = 11 W.
gemax = 2X 7.5

‘) In the common screen- gnd circuit a lamp of 550V/68W must be inserted.
) Max. pulse time 18% of one cycle with a max. of 18 1 sec.
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Type and Filament Volta; Characteristic "
Application m" R M{: Currents (mA) bepiens Base connections
Va = 250V L. = 16 P~
%l;,:: Ve = 250V Ta' = 224 4 Do
pentode Vi= 63V Ry = 6800 Ay
Class A final Iy = 02A IO
amplifier
Vi=Vi= 250 V lo =0.095/0.021 x4 2
Ra = 2MQ I = 0130.14 a 74°/0° 7005
EM 1 Vi= 63V Ve = 05V C Y
et Iy = 02A Vi=Vi= 200 V T. = 0075002 a0
= 2MQ I = 013014 a 70°/0° J
Ve = 0/—4V P
v
N{,Q L = 2025 o 90°/5°
EM 4/EM 34 v i
Taning MQ L o= 1418 a 90°/5°
indicators Vi= 63V 2V
Iy = 02A Vv v
Gansaiiive MQ h = 2.0/2.7 ay . 90°)5°
system) 6V g
Ra = MQ n o= 1420 a, 90°/5°
V, =0/—125V
i -
@ ¢ ® ® 00 0 ¢ ® 0 ¢




) P59 009009000 POV 9OCOOP
[
EM 80 Vi= 63V \ . ic/0°0N\a M
Tuning = By I = 04001 B ) :
indicator A
) 1 %
i
Nowl
Vi = 250V I = 0.28 R = 5MQ
R, = 047 MQ Ip = 15
R = 34k J/ 0.09
R = 39k 1 0.03 f
EQ 80 = 5600 oo
Enncode Vi= 63V S
F.M. detector Iy = 02A 9\o o/
AF. amplifier W = 250V 7
'RSG = 047 MQ 1. = 0.4 %
= i
n+n=+ns 027 MQ n+n+ﬁ= 07 8 Noval
Ry = 22KQ
EY 51 Vi =max. 5kV I, =max 3 Ciin= max. 0.1 uF o
SHT R = min. 0.1 MQ
rectifying tube Vi= 63V Vainvp=max. 17kV 1, = max. 0.3 Ciilv= max. 0.01 uF
R"“;‘i".(.“ oe Iy =% mA R¢ = min. 0.1 MQ
10500 Lo/e Veinvp=max. 17kV s = max. 0.35 Critv= max. 5000 pF’ fth
Pulse rectifier lop = max.80?)
EY 80 Vi= 63V L = max180 Vigo =max. 650 V3)
iode Y Vaiavp!)=max.4kV T G 5.5 pF.
a“l;::n:lr g i =-09A LS L = max. 400 C‘;ﬁx = max. 4 le i
Noval

1) Max. pulse time 18% of one cycle with a max. of 18 psec.

%) Max. 160 V (r.m.s) A.C.4+450 V.D.C. cathode positive with respect to heater.
o Max. pulse time §% of one cycle with a maximum of 5 psec.
=
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Type and | Filament Voltages Characteristic .
Application data Resistors Currents (mA) data Base connections
81 ¢ Vi= 63V | Viiavp= I3 = max. 150
EEMY 1) BB ‘max. 45 W] [ = max, 450
Vir 250 V | I, = max. 180 |Ry = min. 125 Q
EY 82 | = 240 V = max. 180 = min. 105 Q
ralies | V= 63V 20V — max. 180 = min, 6 Q
Wieh vacaum | U= 094 = 200 V = max. 180 = min. 30 Q
rectifying tube { = 127 V = max. 180 = 0Q
Ctilter = max.60pF
HETY fgmu Vi= 63V Vo = 18 kV
for T.v. | 11 =90mA . = 05|/ =max.0.8mA
Vi = 250 V| I, = max. 75 | Ciil= 32 uF
HE?;{WM Vi= 63V R = min. 100Q
rectifying tbe | # =042A |y, = 200V|ly = max. 75|Ri =min. 70Q
Rectifier i Vo= max. 300 V gar==
0000000000000 00¢ee 0/




V) =FPx3PV 60 YCrit Pma P 32 4
, ) EZ)Z J l’// )823 ’ , ) ) , B ) i Ry —)mm)UO&) 0 )
L = 2x350 V = max. 60 | Ch=max. 16uF ]
Rectifier R¢ = min. 500 Q |
Vijp= max. 500 V ]
EZ 35 Rt =mi Q
Full-wave Vi= 63V t = min. 350
satilving tubs = Vie = 2%325 % |1 = max. 70 | Ciile= max. 16pF
W cycllfgxelr Ir= 06A " Vk!,:: max. 350 V

EZ 40 Vie = 2x250 V 15 = max. 90 [R; = min. 125Q
Full.wave Vi= 63V = 2X300 V = max. 90 = min. 2158
rectitying tubs | Jf = . 0.6 A = 2X350 V = max. 90 lez 2:)1( 3(5]8[1F

ectifier

Vifp= max. 500 V

C(ih: max. 32 IJ-F

EZ 41 —
Falave | V1= 83V [y, = 2x250 V|, = max. 60|R: = min. 3000
rectifying tube [ £f = 0U- Vifp= max. 350 V
Rectifier
Vie = 2Xx350V |1, = max. 90 | R; = min. 300 Q
EZ 80 = 2X300 V =max. 90| =min 25Q
Full-wave Vi= 63V = 2X215V = max. 90 =min. 175Q
rectifying wbe | [y = 0.6 A = 2X250 V = max. 90 =min. 125Q
Rectifier Cile= max. 50pF

Vk/p= max. 500 V

€6
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Type and | Filament Voltages Characteristic .
Application data Resistors Currents (mA) data Base connections
Ciile= max. 64uF
GZ 32 Rt = min. 150Q
Full-wave Vi= 5V |V, = 2x500V |1, = max. 125 | Ctitt= max. 32pF
rectifyfng tube { [y = 2 A = 2x350 V == max. 250 | Rt = min. 100 Q
Rectifier, = 2X300V = max. 300 | Ciile= max. 16pF
R: = min. 50Q
Ve = 2xX550 V|1, = min. 175Q
GZ 34 = 2X500 V = min. 150Q
Fullwave | Vj= 5V = 2x450 V = min. 125Q
rectifying tube | [y = ] 9A = 2X400 V = min. 100Q
Rectifier = 2X350V =min. 75Q %
= 2xX300V max. 250 =min. 50Q i}
lap = max. 750| Cfilier= max. 60 uF Octal
K50 A
Noise diodes, see p. 245
K81 A
L B MO M O B N N N E N N E N B N W
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Type and | Filament Voltages Characteristic :
Application ata Resistors Currents (mA) Jote Base connections
KB 2 fm__f 5
Double diode | Vi= 2V SN
Detector Iy =9 mA M | a2 ! 4
and A.G.C. 0 /
ar v
Vo = 135V /8 = 251S = 1.0mA/NV
Ve =—45V Ri = 16kQ
p = 16
KBC 1 Va = 0V Ve = 1.01S = 07 mAV
Double diode Ve =-34V R = 20 Qg (7
1«_node| V/T ©w - 16 dlD Qa
charsereristics | I =0-13ATY =135V
A.F. amplifier R = 02MQ|], = 035|g = 125
Ve =-20V
Vi = 90V
R« = 02MQ |l 0.19 | g = 1|1
Ve =20V
V. = 1BY |k = 201S = 0.65mA/V
Ve, = 135V Ip = 06 [Ri = 13 MQ
KF 3 Vi =—05V Car < 6 mpF +1f
wiem | yi= oy Ve = 0V 9%
RF. o LF. | =%HmAly, = Vv [ = 10[S = 05mANV lede  <a
amplifier Ve = NV Ip = 02|R = 2MQ g Dz
J Kn =—05 ‘\,’ o
¢ g_(_r ool oo eoseoeeoiobes s

')




|}
) AR Bl anb A b anb et aut pub b pub b T Sul el T pt Rt St Y
- L e s B .,
e e
V:i ’=—045 v o3+g5
Ve = BV |l = 23
B, = S0 [Ii = (06
Ve = 85V
KK 2
Octode V/: 2V
Fresuaney: | 1f =0d3A
chinger Vo = 9V |L = 0.7
Voin= HV |lim = 1D
Vi "=—05V
— = 0.6
Vee = 85V |7
Vo = 135V |[I, = 7
Vi v B35V MG o= 1
&t 4 V= =5
ot = 2y
Class A final It =0.15A
o itiiie
Vo = 9OV | = 47
Ve = %V |, = 0.8
Ve a2V,

L6
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Type and | Filament Voltages Characteristic . .
Application data Resistors Currents (mA) data Base connections
PABC 80 o
Triple diode Z[; 3§X See UABC 80 except for heater rating
high-mu triode
DE,EE "8;;‘.4, Z’z ng See ECC 84 except for heater rating
S
Vo = 200V _ b=
PCC 85 V. = eapvlle = 10 5- =
Double triode
ted Vi= 9V
c(h..T.’:";,'nc). I = 03A T
per system, =
Ka V= 170 V
Ve = =iavil = SA =
5 =
Vo = 100V . | =
B = =tawik, = &b 2§ Nova
o ¢ o 00000000090 0¢'so000 0




)))))))))))))'))))))))‘

s BY e - 8lhc GR
Ve = a T = )
ks ho= =2V |= = 28[p._ isin
pentode V! = 9V 3 £ i
Typical Iy =03A 92//6° 0\ k or
p thludclerinin ) v, - 100 V S = 36 mé\/v '(z g kv
entode system) a - = P g
T el Ve = = v | & 14 f’ ol 2401‘ AL
characteristics
(triode  system)
Frequenc: Noval
changer Vo = 10V |L = 65|S = 22mAV
Ve = 10V |, = 2|R = 80k
a = 0.1 MQ| I, = 0.025
p = 330Q
PCL 82
Triode Vo = 10V S = 715mANV
oiTput . pentode Ve = 10V | L. = 4 |R = 5L
poppical i e Voo = —II'V | In = 15 |vtnp= 12
characteristics
entode system) | VS =
O et I = 03A
characteristics Va = 100V § = 8mA/V
(triode system) vV, = oV | L = 4 g = 20




UL

ATpp 'e:l:'l:n Fil::::n! X;l::&: Currents (mA) Char;:::rhﬁc Bass co 2
MAW Transmitting tube, see p. 190
MC Flying spot, see p. 181
MF Radar tubes, see p. 181
MV X-Ray tubes, see p. 220
Picture tubes, see p. 182
OA Germanium diodes, see p. 250
ocC Transistors, see p. 252
082} | Saifeen secr
PA
PB Transmitting tubes, see p. 190
PE
PL2D 21 Thyratron, see p. 210
PLS Relay tube, see p. 209
PL 10 Thyratron, see p. 211 >
PL 36
oo |y sy |0 2 VR = 09)% T g3 il
AT | I = 03 A Vo = —2vila = 85 - Tow
®© 000600 O § ® @ 9




g I;Lg—rr—)‘_!/r -;ot?v—r—r—)._»s—= l3§ mA
Owow  (Vy= 0VI|Vp = 00V|L = B|R = 20k
pemode |1 03|V = 55V |[p = 90[Ca< 1.2 pF

dreapgrior s = ov We = BW
PL 81 = ”

Line output Vi=215V [[ﬁ:“ = ”8\\5 E _ 4 fV = 6.2 mA/V
pentade . . = =

chuT.):ei:i'slm. i :i = -—‘gg\\; ln " Vap')= max. 7 kV
EL. 52 - S = 9.0 mA/

ameor p—esv|le = 10VIL - sk = 20k
pedteds ¢ | |Ir= 03A Vﬂ _ —104V In = 0({W, = 9W
Typical % e Vap?) =max. 2.5k

cheracteristics

S =105 mA/V

PL 83 Vo = 200V R = 0.1 MQ
Vido | Vy= 15V | Vg = oViL = 3%|W. = 9W
e | |l = 03A Ve = 200 V | Ip = 5|Cq = 11.2 pF
Typieal Vo = 35V Ca = 066 pF

characteristics Caﬂ < 0.1 pF
PL 105

PL 150 Thyratrons, see p. 211

PL 255

PL 260

PL 1287 = 7 300 T, Trigger tube, see p. 247

==t ') Max. pulse time 18% of one cycle with a maximum of 18 usec.
S ') Max. pulse time 10% of one cycle with a maximum of 2000 ysec
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Type and
Application

Filament
data

Voltages
Resistors

Currents (mA)

Characteristic
data

Base connections

PL 1607
PL 5544
PL 5545

Thyratrons, see p. 212

PL 5551
PL 5552
PL 5555

Ignitrons see p. 213

PL 5557/
PL 17

PL 5559/
PL 57

Thyratrons see p. 212

PL 5822 Ignitron, see p. 214
‘A : - . Vifp= max. 650 V)
PY 80 Vi= 19V Vanvp)) = Ia = max. 180 HP_
oo o | e 03A " x4 WV [l = mmax, 400 e e
Booster
PY 81 Vi= 17V Vainwp = I = max. 150
Booster diode | If = 0.3 A max. 4.5 kV [lop = max. 450
Booster
ele e J T EEEIEREEREN




-

) B

) 0 9-0-9-0 8¢
¥ = 220°V |1, = max. 180 | Rt =min. 40Q L
:?f{wsz Vi= 19V : Cri=max. 60uF | & :°°o°"°;;g
ractifyir:ﬁA tbe [ [y = 03A Vie = 127V |1, = max. 180 V:;n:,:maxjgogv ’ch Sl
Rectifier VU9= triax. 550 Va) I .N‘,,,.l
QB
QE
ggg Transmitting tubes, see p. 192
TA
TB
TH Thermocouples, see p. 238
U 30 Current regulator, see p. 239

1) Max. pulse time 18% of one cycle with a maximum of 18 usec.

b= ) Max. 160 V (r.m.s.) A.C.+ 450 V D.C. Cathode positive with respect to heater.

8 $) Max. 220 V (r.m.s.) A.C.+ 250 V D.C. Cathode positive with respect to heater.
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Type and | Filament Voltages Characteristi .
Application data Resistors Currents (mA) data o Base connections
5&1 = max. (I) 5}11
Vaginvp—max. 350V | fde = max. @
UABC 80 D . 350V fa” = max 10} R
Triple diode V dginvp=max. 350 V ldzp = max. 75 %de
high mu triode d5 = max. 10| Ridy
Typical Vi= 28V Iy = max. 75| (Va, =
(l:df.mrrclﬂislics) Iy = 01A Ve = 170 v |1, - 08ls
iode system,
Typical Vg = =¥ R
characteristics I3
{trinde system) Va i 100V 1, i 0815
Ve = -1V Ri
13
Ve=V3= 170V |1, = 5] =
R = #k2 |l = 16]lR =
Voo =-—=2V Coii
VeVi= 10V |l. =  28|S =
UAF 41 lljn i_4l4|k\£/1 . = 09| R =
Diode variable | Vy=12.6V |21 __ _— — -
mu pentode | [; = 01A[V, = 170V
RF. or LF. R. = 02MAllL = 058
ampiifier — - 1 =
AF etnhtiae ﬁf :027.% %Q In 0.18! ¢
Vs = 100V
R = 02 MQ|1. = 0.34
fﬂ :0-27% ’\gﬂ I = 010lg = 73
p—0—€¢—0—0 90" 0000000 0-0-0-0-0-




T
) D 29 02999D D 0O DN.NNOODDODDO>OP
R, = 5k |l = 5012 = 09 M@
Ve =—20V |l = 150 ¢ 2 2 moF
V. = 0¥ ast mp
Va=V3= 100 V
UAF 42 R, = 56kQ |, = 28] S = L7ImA/V
Dicde variable Ve =—12V |ln = 09! Ri = 0.85 MQ
mu pentode | V=126V |V = 0V 9 g2
Riioir 4= 04 B =Ty v@:
AF. amplifier a -y i = 0.50 a\%, /s
. = Qe = 0o
£ TmplE = We - @ TN
Ve = 0V
Kb = 108 l\\//lfl Rimlock
=0.22 M{
W L = 0.29
R, =—=082MQ|4 = g = 1
R a7k |le = 009} ¢
Vg = 0V
UB 41
Double diods | Iy = 19V |, 420V 1d = max. 9
aﬁ“i;féi’c. Vi= 01A s ldp = max. 54
UBC 41 Ve =100 V1; " = i3 £
Double diode | Ve ==l5V e =
high mu triode | 7/ g1 A =
. f : il
Typical Va = 100 V . o
chiatarertyiies v, =—IOV Ia & 0.8 [in =

S01
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A.I;);!;ﬁ::tlilgn Fll;:::nt" Currents (mA) Ch“:l:::ﬁsﬁc Base connections
Vs
UBC 41 g: la = 0.45 = 37 . i
Double diods | V= 14V 9/6° ONar
e 1= OTAT %o oY
AF. amplifier R I - 0.28 - 7
Ry Rimlock
Va Iy = 15]S = 1.65 mA/V
Ve R = 4k
p = 70
Va /i = 08| S = lL4mA/V
UBC 81 Ve R = ;g kQ
ouble diode =
h?gl’: };Im ‘:rifd. ‘l,/f:(illtx
ol O R [ R
AF. emplifier R« = 01 MQ| Io = 0.45 = 37
Ry = 39kQ
Vo = 100V
R: = 0IMQ|L = 0.28 = 34
Ry = 39kQ
®» © ¢ O 0 ¢ ® 9 ¢ ® ® ¢




Ve=Vs=200V I, = 505 = 1.8mAV
s = 0k | I, = L7|R = 15 MQ
7 S Cai 2 | 2.ph
VeVi= 10V | I, = 26|S = 13mAV
UBF 11 Rn = 70k |, = 08|R = 09M2
Dou.blbel diode Vg | =—=1V 5
wariable mu | 12 9y o
pentode dife  Nag2 Q, 7
I = 0lA oI5 |
e Vi =200V fJ,k,fn %33
AF. amplifier Ra = 02MQ| I = 0.66 - ® * [¢
Rp =07IMQ(I, = 024[8 =
Rk = 24 kQ
¥
Vi =100V
Ra =02MQ|I, = 033 - %
Re =07MQ|I, = 012|28 =
Ry = 24kQ

p—
(=]
~
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Tyoe and Filament Voltages Characteristic .
Application data Resistors Currents (mA} ata Baso connections
I 5.0 S = 22mANV
Ia 1.75 R = 09MQ
Ca< 25 mpF
I = 2.8 S = 19mAN
UBF 80 Iy = 1.0 R = 09 MQ
Double diode Q
variable mu A
rentode Vi= 17V
RF. or LF. Ij= 01A Vi 70V
snpiline Ra .22 MQ L= 056
AF. amplifier R 68 MQ L - 020
Rk 2.7 kQ
Ves ov
Vi 00V
R, .22 MQ I = 0.32
Ry 68 MQ I = 02
&l B 27 kQ
Ve oV
200 V
200 V I & 55
SN Ia 11
UBL 1 2
Double dicd
Doutladiods: V= 55V 5 v
“E K L= 01A 5V i 59
smplifier —I10 V L, = 113
40 Q
0V
0V la 2
Vv




) I 3
2 au an mn B JE AN AN AN AN BN AN M A M I B B B E B )
ooyl = |k - 2E"
. = 18OV]|I, = ofR =
Vo = —10V|" Ry = 3 ko
R = 1400 b= U
UBL 21 a =
Double diode
output pentode 92 a3
el = vl = wwoviL 325(S = 75mANV| 4 /80 N\ar
amslitier | = 01A|Ve = 100V| = T55|R = Bk o'~o
Clavs AB Vo = —53V R, = 31Q A0 o Vras
push-pull R = 140 @ Wo =135W FF
amplifier
Loctal 8p.
Vo = 200V |lamin = 2X50
Ve = 200V |lamx = 2X56| R = 4kQ
Rk = 116Q|lpmin = 2X78|W, = 125W
Inmex = 2% 14
S = 35mAlV
Ve = 100V, _ 3|R =165k
V, = —vi|fe = p = 58
ucC 92 freq.=max.300Mc/s
RF. tiode | V= 95V
, Trvicl If= 01A
characteristics %
ho= @Yl - iy = WEn
v 8 b
g w =
S Miniature
O




Type and Filament Voltages

Application data Resistors Currents (mA) i - Base connections

data

011

UCC 85 Vi

= 26V
Double triode | Iy = 0.1 A | see PCC 85 except for heater rating

HE EFN NN RN ENNNSNNENENNNENSR



[ == o =
PPN A P L OF SO INT I IOOP
Rertas = 155 kQ ;,m, = 65|S =075 mAV
1,553+RT: 5(2) l;/n wtel = 019 |R = 13 MQ
81 ==ty
Va=V3= 100 V I = I3
Rpr sy =153 KQ | Ipp = 30(|S. = 0.6 mA/V
l‘;m,rz 5(? 162 Intsr = 009 |R: = 1.0 MQ
21 = =
UCH 4
= e T e A
Deagency = p el = ; o = 7.
heviode symem | V= 20y | Rter= 50k [ P
Oscillator = Q9!
" ) |Ir= 01A £/ 0 0 \gag4
Erisicfiny Vi =100V [L = 19|Sw = 044 mA/V o
amplifier Re = 20kQ | Ip4sr = 009 |Vose = 4 1\ "o%/ar
(heptode system) Ryg+g7= 50 kQ Pt}
Ve=Vs= 200V | I = 5218 = 22 mAN Octal
R +a = 30 kQ 1¢z+u = 35|R = 0.7 MQ
Vu i‘ g ¥ Cnu =< 2 mpF
g1 =,
Ve=Vy= 100 V I = 261S = 2.0mA/V
!;,m.: 38 152 Lissg = 19|R = 07 MQ
Ve Bl v

—
p—
[
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Type and | Filament Voltages Characteristic .
Ap)];lication data Resistors Currents (mA) data Base connections
Vi =200V
Ra = l()g l\(/Q y 5 = 18]z = 105
UCH 4 L
AF. amplifier Vs =100V
iiiogs systacs) Re =100k |l = 068|g =105
e Ve =-—1V
(triode system)
S = 32mA/V
V. = 100 V -
a I, = 22|R = 7kQ
Ve = 0V ‘ p.‘ = 22
Ve=Vi= 200V |I. = 25
Rpts = 40KQ |Ipig =  3.0|S. =075 mAV
gnﬂT 5(2) l{/ﬂ Igs+3T = 016 |Ri = 1.0 MQ
2 = =
iy R 0w [l = 1315 =045 may
Triode hexode rbes = it = 51Se =045 m -
F:;::;::y V/f 20V 5;3+;Ti 2(]) l{/ﬂ 8t+eT = 010 R = 0.6 MQ “9;? "{“‘
(hexode system) | [y = 0.1 A [ 78 = A3 «’L\‘ g
Oscillator - 3 X
(triode ':y'mm) 0 - 200V I = 28| Vose= 7V & @
R, = 30 kQ I = 016
Reigr= 50 kQ | ‘woteT = ’
Vi = 100 V _
R =% o I‘Tmy = o.ll'g Vo= 4V
p o ooole WD et Wieo 00 e ¢




) [0 9000 0RO O O PO F IO 9|0
Rosigs = 155 k2| Intas = 65| S. = 0.75 mAV|
Rutst = 50 kQ | IigieT = 0.19| R = 1.0 MQ
Vo' = 22V
V., = 100V |hL = 15
Repig = 155 kQ| Intgn = 30| Sc = 0.58 mAV]
atsT= 0 kQ| Igesr = 0.09%| R = 1.0 MQ
3 . _I, \')
e v 200V |1 4.1
Triode heptode b = a = - —
an..e::y = 20 kQ| LateT = 019 St = 0,742 $A/V
changer Vi= 20V| Rgsr= 50 kQ osc = 1.
(heptode system) If= 0IA
(‘r'o‘:cillalzzr ) , o -
doke it g = S _ *
it B = 20|Lur= 0ogs|Sw = e
(heptode system) Rysts7 = 50 kQ ose
Loctal 8 p.
Vo = 20V | L = 5.2 _
Rt = 3%|§/Q Iptes = 35 fi.- — 6; ﬁ?)/v
& = =2V Con < 2 mpF
Vo = 100V L = 2.6 s
Roi= 00 | e = . 1803 = 20 ma¥
Vo "= "0V :
Ve = —1V

[
—
)
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Type and | Filament Voltages Characteristic &
Application data Resistors Currents (mA) data Base connections
Vi = 200V
R — 10k = 15|g =105
g =
o i = 10V
(ks Snsa) R, = 100ke|L, = 06|z =105
Typicel Ve = —1V
(:h'ar“l:lc;u‘ucs)
Hiode. aystain . =
oo - MVIL =  n2|rR = T
* o po= 19
Ve=Vi= 10V |, = 22
g Z BT Yls =osmay
‘ Rotar = 2010 fosr = 032 R = 12MQ
UCH 41 a =14V PP
hrode | Vy= 14V|Ve=Vs= 100V |L = 10 .’,,
i |- OALR 2 Giallee = Mls —ommay] Yoo
exode system, 5y ) i 7oF
* oim:m‘r : le'ﬂ'ri—lz?)l{? Igtgr = 020 R 14M
(triode system) £ T i Rimlock
poz ML = 49lSs= 06mAN
Rorge 2010 later = 032 Vo= 7V
P 19-0-0-0-60-90-0-00-000-0-060-00-00 0]




DID D D DD DDDDD29292 792 9299290 959
UCH 41 v b = 100V Sett = 0.56 mA/V
L 0!4X R, = 10kl = - 281S. = 19mAlV
Oscillator f = 01A| Ryyer= 20kQ| Ipptsr = 020|p = 19
(triode system) = 4V
Rimlock
= 2
= 26
Se = 0.67 mA/V
= 020! R = 1.0 MQ
T
UCH 42 = o= L :
e R = 2z S = 053 mAV|T TS St
waode | ay|Berr = 4710  hprr = 010| R = 1.2 MQ 4o, ofkr
i i Fot
(153 AT 2 = Rimlock
Oscillator
Vi = 120V
(triode sysiem) R, = 10| 1, - 57
Ryg47 = ‘% l{? Igstgr = 0.20] Seit = 0.65 mA/V
Sett == 0.6 mA/V
= 3.11S. = 2.8 mA/V
= 010} p = -22




-
= -
o | Type and | Filament Voltages Characteristic T
Apﬁiecation data Resist%rs Currents (mA) data Base connections
Metis O o = BT Ry =
UCH 81 T = 740 b= 02|k = W0 .
Triods i . o
09 VeVie TV [ = 68[S = 24 mAV| %e5%/,0 °ongs @ 5
EalF Ly ov|Bem= 8K = 35{R = 07Ma| LS SN AR
(heptode system)| [ (| A Ve = =2V i °g_'- -3 A
Typical Ve = 100V | = 135S = 3.7 mA/V| @
Ghaamia, Ve —=— OV R = 6k Noval
« Oscillator ' g = 22
(triode system) KL = l%g ]\(/Q I = 4.5 [Set = 0.55 mA/V|
Ruig= 40 |lLugy = 02
UCL 11 S = 21 mAV]|
Tri:g:rot:l\:put Va = 200V L = 2.0 R = 30kQ g1, @
Towal, |Vj= eV la—="=2V k= SEPepand :
characteristics Ir= 01A Va = 200V |I, = 45|S = o, © ,
e Ty Ve = 200V |, = 6|R = %
amplifier Vo =-85V Ry =
(tetrode system) Wo =
Rz Bl 6|k =
UF 9 i ——25Y |a = 17 %;“2
Varisble mu | Vy=126V | Vs = 0V
pomeds | lr= 01 AV =F3= 100V |- e
amplifier R = 60kQ |/ == 32|R =
5,", =13V |l = 0%
s
O'® @ ¥ ¥ 1 o 090 @O ¢ -




.
))—)“T')_}ZEMIF’_)’_)_U_T—I_T—,—)—"F)—“JI)
R =02MQ|L. = 065]¢ = 88
R, =08MQ|lp, = 017
Re =25k _
UFS |y eyl = OV " 2 Qg
(continued) 1] = 0.1A £/ © © N\g2
AF. amplifier . Vs =100 V 059
R Bl - ol -w R
B =2t - ol
V, = 0V Octal
Vo =20V |L = 6[s = 22maM|
R =170k |l = 17|R = T5M
Va =-=2V Can < 2 mpF
UF 11 VeWp= 10V [L =  28|S = 18mAM
Vi pe e Tl wlibd %
REE (V= 5y '7 o@“
AR wmtiier |7 = OTALy _ag0 v sk ="
R, =02MQ|L. = 076 7
Ra =06MQ|ln = o02ls = 7
R = 2k
¥
Vi =100V :
R Cosmoln =
= 0. = 012 = %
Rp MrEciigiin | 4

=
K




=
%

Type and

Filament Voltages Characteristic .
Application data Resistors _ Currents (mA) data Base connections
Va=Vy= 200V |1, = 6lS = 22mANV
Ry =—60kQ | I = 1.7 R = 1.0 MQ
Voo =—25VW Capn < 2 mpF
Vee =0V
00 V
60 kQ | I, 3218 =
UF 21 —13V |l = 085 R
Vel [l vpe 126V v
R.F. or_l.F. l] = 01A Vb = 200V
Z SR R, =02M2|lL, = 065
.F. amplifier R = 08 MQ| I, - 0.17] ¢ r
Rk =25k
(43 =50V Loctal 8p.
Va =100V
Ra = 0.2 MQ| I. = 0.33
Re = 08MQ|I, = 0081z = 82
Ry = 25 kg
Ve = 00V
g =0
(O 4 - Vo =—25V
riable mu -
peul Bk 14 Ty
RF. or LF. }l;,, = :104!&
amplifier =
E M B N W L & M)




UF 42 Vo = 170V. S = 8mAV
RF. pontode | V1= 21V |V = 100V | L = 10|R = 03MQ

Typical Iy = 01A 1 = =2V | = 28] Copn < 6 mpl
characteristics 8 = oV e = 1060 Q

UF 80 Vo = 10V >
RE potode | Vy= 19V |V = OV L = 0 Al
Rﬂ:pﬁifli:}[ NN [ﬁ" z ’_Ig ¥ le = 24 Can < 7 mpF

’ Ed
i k °° ° o:

UF 85 o o oYa2
R.F. variable i _ S = 58mA/V (]
S gitods Zl; - 3(7) R = 02 ﬂnl
R L R = 1412 Noval
i v=nev|rt = v |l =

arisble ma = 12. w = 100 A =

predee [ Ir= 01A |V, = v
B . = =1V
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Type and Filament Voltages Characteristic e
Application data Resistors Currents (mA) data Base connections
S = 95mANV
Vo =100V |, i s3|R = 220k
Vo =10V 7 = olR = 3k
UL 41 Ve —=—104V|le = W, = 4W
Output W., = 9 W
pentode
Class A final |Vy= 45V S = 8.0mANV
amplifier |17 1A Ve = 100V |l = 29| R = 18kQ
Chor AD Ve = 10V]|l, = 55|R, = 3kQ
amplifier Ve = —57V Wo =135 W
Vo = 10V |Lmin = 2x 44
Voo = 170V |lmax = 2X 49|Rua = 4kQ .
Rk = 100 Q [lpmn = 2% 88|W, = 9W Rimlock
Limix = 2165
S =105 mAV
AR N R
822 = = . a = 8
UL 84 Ve —=—trav|® Wy = 6W
DQuipst || Py 45V W, = 12W
Class A final |4 = O.1A
amplifier Voo = 100V |l = 431S = 9mAV
Voo = 10V|l = 28| R = 20kQ
Ve = —67V R, = 24kQ
Wo = 19W
B N N E E N EN NN NNENEENENNEEEE




| |
DI D D D Bviliido D ) )))1))))))
—1oMe | = 1418|a, = 905
Ve = 0/—42V
Vi=Vi= 100 V P’
el e = LOM | =040052| @, = 90°0° | ,coeny
indicator VI —= 126V V, = 0/—2.5 A" ,/ 2 :
(sensitive If = 0.1A T oo /9
system) : Vi=Vi= 200 V kg™ a1t
Gnisneitivs e = LOMQ I = 1420] @ = 90°5°
system) Ve = 0/—i25V
Octal
Vi=Vi= 100 V o
Re = 1OMQ |1 =040/061|a, = 90°0°
Ve =08V
Vi=Vi= 200 V
Ii.M.:M Ry = 1MQ I = 14/1.8]|a; = 90°/5° r a0t
indene | yy=126v| Ve =042V 42 O0Ng
Gomite | 1= O AT yi—yi— 200 v | ey
(insensitive 2 = 1MQ I = 1.4/2.0| a, = 90°/5 £—23,02
vatem) Ve =0—125V ;
Octal
Vi=Vi= 170 V P
UM8 |y,— 19V|R = 05MQ . R ie/[a®0N\aD
Tuning F=01V|R, = 3MQ fa = 03001l B = 5/50 v 3-0 og ic.
indicator V, ==1/512 V| ; A
o Noval
N




i

T -] 3 3 .
App 'c:tlilgn 5 dat:m l‘{:cl::ti: Currents (mA) Chu;:::mhc Base connections
OYIN y— 50V|ve = 250V = max 1490]|R =min. 70
ot N =01A Yy = 27V} = mx 40|R =
i Ko Ciilv= max. 60 y.F
uy 11 b 4
Half-wav = 50 . = Rt =min. 175Q
cectising vabe | [j = O1A|Ve = BOVIL = max 10| =m0 TOT
Rectifier
UY 41
Half-wave = Uy &
rectifying tube
Vo =max. 250 V|l = max. 100} R = min. 2100 boe
WY 42 | ye 31|V —max. 20V g i 11 R e 4 (o
rectifying vube | &/ = 0.1A| Vi =max. 127 V = max. 100 0cQ N\ o
Rectifier tr =max. 110 V = max. 100 00 I
lep = max. 600| Cilh= max. 50pF Rimlock
l( @ ® © 1 I ® @00 & ¢ ® @ ¢ (




e R R N fT™

Uy 82

Hali-wave
rectifying tube

};‘z OS?X see EY 82 except for heater rating

T
Ve = 250V |l = max. 110 R =min. 100Q ife%e
UY 85 Vi= 38V = 220V = max. 110 =min. 90Q 2 2.
Half-wave [ll; 0.1 A = 127V = max. 110 = 0Q ©\o o /%
A = 10V max. 110 = 0Q &—7
Lp = max. 660 | Ciiher= 100pF Noval
HI.J”YW??, Vi= 26V|Vy = 2I1vis = max. 0|R = 0Q
hl.l\—vn‘cuum Ir= 01A} Ve = 1o v Ciilter= 100uF
rectifier
Miniature
-
N
w
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Type and | Filament Voltages Characteristic .
Application ata Resistors Currents (mA) d:tae Base connections
ic.
1A3
Single diode | V1= L4V |Vdiavp = la = max. 05| Viy = max. 140V
Detector Ir =0.15A max. 330 V |lp = max. 5
Miniature
1AB 6
Jevtode | see DK 96
changer”
1AC6
Frequency | s¢ DK 92
changer
1AH 5
Diode see DAF 96
pentode
R:‘ A :4d see DF 96
|F. pentode
1B24A
1B 35 TR and ATR switches, see p. 243
H — o~ o~~~ — —————]




—
[\
th

mu pentode

D0 D D J, 0 od]
Ve = 9V
1L4 Ve = @Y
peady_ | Vp= LA
i or JE, If = 50mAV
amplifier =
= s = 20 S =0925 mA
V;: = ov|le = 13| R = 06M Miniature
1T?:Iinf see DM 70
indicator
1R5
Hensls see DK 91
Frequency
changer
155 | e DAF 91
pentode
iT4
Variable see DF 91




A.Il;lgfiec:t?gn Fﬂ;;!t‘:m X:slit:éii Currents (mA) Charg::;rislic Base connections
2742
2] 42A
9 ‘{ 49 Magnetrons, see p. 243
2] 50
2K-25 Klystron, see p. 243
Vp = 14V S = 19mAlV
Ve = 135V I _ 148 R = 90 kQ
Vi = NV i 26|R = 8LkQ
A 4 Vo = =75V | - P W, = 06W
. —
Oum‘ét Vi= 14V e B 92 Z’ %93
gl Ll bax = —14¥ S = 19mAV | (%0
final amplificr Va = 150Vl = 1331k = 100 kQ Couuss
RF final | Vy= 28V | Ve = WOVl = 22 1R, = B8k —ir
(_umnli_fi:r If=01A|Va = —84V W, = 07W
intermittent
operation Vi = 14V Miniatu
Vo = vk = 183 lfreq. = 50 Mcfs o
Ve = 139 Vi o — oi3|We = 12W
e & e cfeet|é ¢ M
( ( . IR P © 4 3 ERE N




) P:IE P O |
Double trode | V7
Typical Ij =0.

]
1.4V V.,
2A

s 1.8
—25v|l = 37|Ro - g3k0 e

characteristics 8 w =}

gl
(per system) P
R.F. push-pull Ve o n alo %o
omeliier | Vp= 28Y[ pe = BB Y 11 e 2% 15| freq. = 40 Mo ‘ g
ip = 5V 2w

(intermittent Iy =011A = 2% 4 1; = 2X25|W, =

operation) Miniature
3C4
Output see DL 96
pentode

3C45 Thyratron, see p. 210

vm v Beo= wy [ Gl Soiima
3 P oiAlVe= 8V 12 = (2R = 8ko
Q14 4 B Vg = —45V |8 C\W, =029 W . 0
i b Wa = 12W 7500\’
Class A final Qo o
iplifie = S = 19mAlV o .9
e e I’;:z S OBV o= 0|k —0i2Ma e
f =V m, oy = = = iniature
fop = 43V " W, — 027 W
354
Output see DL 92
pentode
v
gu!pu? see DL 94
pentode

¥
2




et
n
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Type and | Filament Voltages Characteristic 2
Application data Resistors data Base connections
4C35 Thyratron, see p. 210
2 } ?g Magnetrons, see p. 243
§C 22 Thyratron, see p. 210
5] 26 Magnretron, see p. 243
SY3GT V= 5V = 2X500V|l, = 84 |Rt =min. 140 @
Fullwave |Ir= 2A = 2x350V = Rt = min. 50 Q
rectifying tube Clilter= 10 wF o 0)‘
Octal
6 AB 8
Triode see ECL 80
Output
pentode
6A]8
*I;;&‘ffe see ECH 81
Frequency

'S © 0 ¢ 0 0 00 6 00 22 00 ¢ ¢ 009




3 T
) DeksD D DI(DD Dvd D D Vs L DL D, ) = )
S e s YL glR T OB o oF
5 G'cno e f=v. = = S 8 eq = s\ 2 /
Pl ¢ & Con<< 0.03 oF s
Minfature

6 AK 8
Triple diode | see EABC 80

high mu

triode

6 AL 5 see EAA 91
Double diode

6 AM 5 | e EL 91

Output pentode

6 AM 6 | see EF 91

R.F. pentode

—
N
=]




—
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Type and | Filament Characteristic .
Application data data Base connections
= 85 mAV :
6 AQ 4 v, = 12k DN P
Grounded-grid | Vj= 6.3V V" = 100 k(o o)g
':"in':l Iy = 03A R: = 420(5) \/] NG o‘
ypical .
characteristics (req =max.250 Mc/s Miniature
s ; A R T AN
b A Ll 3 R, 5 10 oo o Do
Class A final [~ % Weo 45 W S RSH
amplifier W, = 12 W
Miniature
6 AQ 8
Tiocils viedy || o0 EGr8>
— S 1 2 mA/V ’
Va = 250V A ’
6 AT '6 Vi a3 Ri = N
W] = B2 L
it | 7= 03A L, e = 3 mAV
characteristics V, = Bt 18 4 £ :
[ = Miniature
® 9 0 00O ( (

) © 9 @ ® |




EIEIEEEREIPEIEIEE M FEE N IR R R I
Ve = 0V |L = 43R = TMa ,

6 AU 6 g = = /o N\ D
RF. pentode | Vi= 63V |V = 0OV . sl oz SlUEN
Tl | 0= 03ATV, = 100V |la =  52|S = 39mAV| Mo o L
lararossics Vi = 10V |Ih = 2[R = 05 MQ o2

Ve = =1V
Ve = oV Ministure
) 4
6 AV 6 Ke o
gubls_ diods = : S* = 1.6 mAV g %
M| =¥ e = 28Y 13 = - A =W .
Typical / : * v = 100 Miniature
characteristics
Va=Vi= 250 V S = 45mAN 2
Vie = OV |L, = 16 R = 1M ki,
6 BA 6 Re= B | = 45|Ra= 4k | Je®s
Varisble | Vy= 63V Vo = —1V Cagy < -3i5-mpF—[9¥e- - 8)2
pupentede |l = 03A[Y—V3— 100V S = 43mAV| ¢
aistiiss Vi = 0V |l = 108/ R = 025 MQ
Vi = 100V |In = 44| R = 4310 Miniatore
Vos IV
7, : a
6 BE 6 v, =20v|n = ' 3bls AP
Hepode | Vi 63V | Voptu= 00V | fpu = 71| 5 2042 WZ/V iblo  olagd
o morir gl B Ul R " t Pt
- By v=cd0 k) i = .. 105 o
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Type and | Filament Voltages Characteristic .
Application data Resistors Currents (mA) data Base connections
in?fdz see EQ 80
6 BQ 5
Oul?ul see EL 84
pentode
6BQ7A gl
o
Double wiode | V= 63V |Va = 150V|l, = S = 64mAlV| 4o %Yy
Typical | = 04 ARy = 2200 R o= 61k0 | Ao ok
characteristics n = 39 2 A
(per system) Noval
6 BR 5
Tuning see EM 80
indicator
Rf—‘.Eﬁtf&e see EF 80
R o | s0¢ EF 85
mu pentode
S 9 © 9 ® ¥ 1 2 29 © @ 1 ® 9 4




) D @ YEEEEEREEEREEEEREEREEEE DR

6CA7
Output see EL 34

pentode

6 CB 6 v,

R.F. sharp-cut

off pentode | V1
Typical Iy

characteristics

Ja-
Is

3
Zo3838
(T

n<<<
N

o

W
[l

oo

o
g Gis

Miniature

=
o

6 CD 7
Tuning see EM 34

indicator

L:e(?msu; see EL 81
penlad:

6CK 6
Video see EL 83

amplifying
pentode

6 CN 6

Output
pentode

see EL 38

—_
w
w
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Type and
Application

Filament
data

Voltages
Resistors

Currents (mA)

Characteristic
data

Base connections

6CQ 6
Variable
mu pentode

see EF 92

6 DA 6
Varibale
mu pentode

| see EF 89

6J6
Double tiode
Typical
characteristics
(per system)
. class C
telegr.
amplifier
and oscillator

I

100 V
100 Q

=

85

=W

[

150 V
—=10V

220 Q

-~

1]

Miniature

6N8
Double diode
var. mu pentode

see EBF 80

6Q4
Grounded-grid
triode

see EC 80

6R 3

Booster

see EY 81

6R4
X X

1

see EC 81
C (
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T and | Filament Voltages Characteristic s
Apﬁieutim data Resistors Currents (mA) data Base connections
Va = 250V |I. = 35(S. = 0.45 mA/V
Va+rau= 100V |lpig = 85|R = 1 MQ
Ve “= oV
6 SA 7 GT Ran = 20k|I, = 0.5 0294__g!
Heptode Vi= 63V o/20 O Na5k
Frequency | Iy = 03A el
changer Va = 250V |l = 35S = 045 mA/V| 1\°o0/f
l[;nﬂ,: 1012) V |lpgeu= 85 = 1MQ »
Ry = 220Kl = 05 Ocul
Va = 250V |l. = 92|S = 2mAN
V, = 100V |Ipn = 26| R = 08 MQ
Vo = —3V
6 SK 7 GT G = 0V o0&
Vn:::ll:d:m le 3%X 93 °°Oo° 92
e Vo = 10V |k = 13(S =235 mAV| ool
V, = 100V |Ipn - 26| R = 0.12 MQ 7
Ve = —I'V
Vo = OV Octal
(I_(.__( FYYWY YT ENRINIENN




) —— )
6 SN 7GT
Double triode
Typical
characteristics
(per system)
5. = 25(2)¥ Is = 0? i = l9ll rl:lﬂAN
6 SQ 7.GT o = woo= 100 2
Double diode | y= 6.3V
Bt o ok [/: 03A & °°o° o\"
Typical Vo = 100V[L = 04[S = 09mAV| oI ¢
charecteristics vV, = -] ¥V R = 110 kQ 7 ,
k= 100 Octal

—
w
~




oy
o | Type and | Filament Voltages Characteristic i
Application ta Resistors Currents (mA) data Base connections
Viy = 250 V
5 I 10 |S 5.2 mA/V
Ve = 1o vy, -
6U 8 v Ips = 35 |R: 0.4 MQ
Triode pentode Ry = L g
Tovieal A Vp= 63V
characteristics | ¥/ .
(pr':llod: Fstenn) Iy = 045A
Typical
characteristics 7 S = 8.5 mA/V
(triode system) Va IBOV) I 18|R - 48K
Rk 56 Q # 40
v 250 V R - st
a = s < |Ri = 50
ol Bl Ve = 20V| =  ®BIR - S0
Gargte n = —izsvile - S|W, = 45w
Class A final Wa = 12W
amplifier
Class AB Vi= 63V
iy |G =0ha
Ve 250 V llamin = 2X70|S = 3.75 mA/V
Ve B0V [famx = 2x79 [R = 60 kQ v
Ve 215 V| Lumin 2% 5 |R = 10 kQ Octal
' Lo 2x13 [Wo ~ 10W | ‘
e e e e e e e e s e Sy 00O 0P
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E:El(‘rz see EY 51
Rectifying tube

4
6X4 ) 170
Ful-wave | V= 63V |V, = 2x35V |l = 70| Re = min.300 Q o)e
b e [ I = 06A Cfilter= max. 4 uF \e. o4
Rectifier i

7 7
DoublAeNlriodc see PCC 84

8A8 |see PCF 80
Triode pentode

AR 8 | sec PABC 80

high-mu triode

9 AQ 8 |gee PCC 85

Double triode
D}azblé};odsc ZI _: ‘!’2‘.(5)/\( see 6 AT 6 except for heater rating

high-mu triode

12 AT 7 | ee ECC 81

Double triode

Rllg AU g Z/ i (l)zl'gx see 6 AU 6 except for heater rating
«F'. pentode . »

—
w
o
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Appiication | data™ | Redows | Currents (ma) i Base connections
12 AU.1 see ECC 82
Double triode
12 AV 6 -
Deuble idiods ;/’; (I)ZI'gX see 6 AV 6 except for heater rating
high mu triode |
12 AX 7
Double see ECC 83
high mu triode
12BA 6 .
Variable mu Z’ o (IJZI'(;X see 6 BA 6 except for heater rating
pentode :
12BE 6
P;:‘,‘:ﬂ:ngid ;7 - (I)ZIgX see 6 BE 6 except for heater rating
changer
b—0—¢—0—00-0—-0-0-0-0-0-0-00-00-0-0-0Lk




) == = = = = = = = — = = = — = ——)—)

128A7 GT ]’? : (')zl.gx see 6 SA 7 GT except for heater rating

Heptode
l\zzjf,lzd S;l' Z/ z (I)ZI(;X see 6 SK 7 GT except for heater rating;
pentode

lbzsqul; Z/i I(z)gx see 6 NS 7 GT except for heater rating
ouble triode - ..

125Q7GT

Double diode
high mu triode

lz-gx see 6 SQ 7 GT except for heater rating

15A6
Video see PL 83

amplifying
pentode

16 A5
Frame or see PL 82

sound output
pentode

=
i
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Type and Filament Vol Characteristi i
Application dats R:sit:tf:: Currents (mA) data he Base connections
lB”oo?lers see PY 81
diode
l-?—riges see UCH 81
heptode
X3 | eby®
diode
l!l?ll-Yvni see PY 82
rectifying tube
Lf.le oAulpsnt see PL 81
pentode
Va = 200V | I, = 4%|S = 8mANV
Va = 125 V| I = 22|R = 28kQ
25 L 6 GT Ry = 180 Q ﬁ/,, = 33{&([]
piode | V1= BY We = 10W
Cass Afinal [ = TRy~ novV[. = @[S = 8smaV
Va = 110 V| I = 4|R = 13kQ
Va = =15V R = 2k
W, = 21 W Octal
35Z5GT
Hilwave | Vj= 35V Ve = Hn1vii = 100 Re =min. 15Q )
rectifying tube I =0.15A Ve = 235V |1, = 100 Rr = min. 100 Q 9
Rectifier 1 < C = 40 pF oI
. ) 7 Ocul




B E ENNENENKN X ) L_L_JL._I_.L—L[-D—)—)—)—}—)
50C5 Vo = 10V (1, - 9SS = 75 mAN " v
Oupw | Vy= 50V |Vp = 10V |l =  45|R = (0O 500
pentode | 11015 [V = —75V R, 25k | oo

W, = 19W ot
We = 55W
Miniature
Vo = 20V|[&e = 0[S = 95mANV
Ve =  WOV|I, = 2R = 30kQ
Vi= =8V R, = 3k
W, = 43 W
50L 6GT We = 10W p
Output g2°°
nemodf Vi= 50V ‘oo
Clams ffret | Iy =015A
%= novle = 9SS = 9mAV
Ve = HOV|E = 4R = 1BK
Vi-==—=g5y R = 2k
W, = 21 W
Octal
=
w
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Type and | Filament Voltages Characteristic &
Application date Rasistors Currents (mA) ta Base connections
gg ge Phototubes, see p. 228
gg ﬁ% Voltage reference tubes, see p. 230
90 AG
90 AV
90 CG Phototubes, see p. 228
90 CV
90 C1
100 E1
150 A1 Voltage stabilizers, see p. 231
150 B2
150 C1
328 Industrial rectifying tube, see p. 204
g}g Current regulators, see p. 239
354
367 Industrial rectifying tubes, see p. 204
451
® ® P 9 O ®© ©® % 1—(—f—_(—(—(—(—(_"(—(—"i
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723 AB Klystron, see p. 243
725 A Magnetron, see p. 243

}g‘l’g Industrial rectifying tubes, see p. 204"

1012 Current regulator, see p. 239

1059 Industrial rectifying tubes, see p. 205

1120 Current regulator, see p. 239

1173 Industrial rectifying tubes, see p. 206

g
&1 un
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Type and
Application

Filament Voltages
data Resistors

Currents (mA)

Characteristic
data

Base connections

1331

Current regulator, see p. 239

Industrial rectifying tubes, see p. 207

1561
Full-wave
rectifying

tube

Rectilier

Vir 2x500V |1,
%X400 Vv

X300V

I

=3
I

b

><

[

I

max. 120
max. 140
max. 160

Cril:> 60 uF
Ry = min. 100Q

Industrial rectifying tubes, see p. 207

'_4_1_(_(_1__(_4_14_(_(_(_(_.(_1_(_(4(




o000 P

1865 . = -
Full-wave Vi= 4V Vi = 2Xx500V|l, = max. 60 Re e i Iggg alo o)a e L= 3
eeibies = IA|T = B30OV|T = max 100] ¢, = min 66| N o N
Rectifier . 7 N ©

1838

1849 Industrial rectifying tubes, see p. 208+

1859

=
Iy
3
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Type and

Application |

Filament
data

Voltages
Resistors

Currents (mA)

Characteristic
data

Base connections

Current regulators, see p. 239

Phototubes, see p. 228

Electrometer tubes, see p. 236

(e’ 0 0 000000000 0§
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4371 Surge arresters, see p. 234

4383 Surge arresters, see p. 235

~n
-
~
-

=
(]
|
28
<<

L. = 35

]

RoeTgwe

AR
szgy | 2253 | <5 52

amplifier

w

g
2

4630 Vi= 42V| V.
Triode Iy =025A| Ra
Pre-amplifier Ve

L. = 85

|
X
<’5<
sz
[
o
-_—

o
€

(=]
wn

g
>

4631 Vi= 2V
Triode If =025A
Pre-amplifier Vl

nn
s
Lo

wnan
w
=R

=

Spec. 4 p. 3)
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Type and Filament Vol Characteristi .
Application data R“m:,: Currents (mA) ':l:n' 5 Base connections
4636
= V. 200 V S = 23mAV
Pentode Vi= 4V a Ia = 3 . b
el I = LIA 5" ot _1_0(2)3 ,; — 12 g.' = 22 MQ
characteristics ¥ U a1 < b mpF
P Vi= 4V V. 1500 V R 2 g
utpu (i . = _ ; 6 k(2
e I = 21A Ve = —l40V la = 15 e o= 10
characteristics We = BW
= Ri = min, 200 Q
ARSXZ 1 CE’H m;xA 64 puF
Gasfilled Vi= 4V Vir = 2x500V i = 125 Rt = min. 150Q
full-wave dpe=- 24N Vare =max. 15V o *..max. Ceile=_max. 32uF
rectifying tube 160
Rectifier
Ve BV I 7
4654 gy = s =
6 Ry = 150 In = 8
Shead Vo = OV =
st amier | | V1= 63V
Class AB Iy = 15A
push-pull Vi = 375V
amplifier Rn = 500 O Ria = 5kQ
Ry = 195 Q Wo = 20W
Ve = oV

Qe




i | £
E N EIENINNEEENEXE)] ]S ) 2)2 A/!/ ) ) R ®
= 22 m gloao)a \
o w= avlve = wv|, _ R = B oy
Typical If= 10AlV, = —I15V]|"® w =9 f
characteristics Cog < 3 pF 0
a2
4662 °
Neon tuning Vo =150—-110V|la = 2 a0 o)k
iniontor Ven =165—190 V| Ion = 0.04—0.05 o
indicator Spec. 4 p. (1)
K11 | UHF. tubes, see p. 171
L
473 Vo = 20V S = smav| 9T
e [ dllv2 s WVE = T 8lIR = oM | gbi3G,
RE. sondifier. |20~ 0 * V:; _ oV 8 - 2| Cagy < 12 mpF J ug:
P
Io min = 2X 24
4682 Ve = BY¥llan= XD|Ra= BIO
vl Yoo = DOV fmin = 2x35|W, = 14W
pentode k mmax = 2X 4 £ .
Chss AB | Vf= 4V 49949 (7900
el = 11A Tt Al
Class B Vo= 3BVIEmeZ KSR = 910 a8
o Ve = OV o X 3|We = 1OW o
e C8 et gl oL P
2




Type and Filament Voltages Characteristic .
Application data Resistors Currents (mA) ta Base connections
4683 rf 7b
OQutput trinde Vo = 350V |lamin = 2X43 |Raa = 8 kQ U2
Class AR Vi= 4V R = 850 Q| lomax = 2X 46 |W, = 156 W = | E 5
push-pu i 5 p
emplitier | [F =095A 1y 350 v = 2x35|Rw = 5k & 2
B e = —BV|lmax= 2x70|W, = 20W P
amplifier
4687 Voltage stabilizer, see p. 233
k.
4688 lamin = 2X 48
Output pentods ;/,: gx [I;:z Z %;gz ;,, max = %x 6% Raa = zgg g)
bl = = in = 2X = 28.
prunr Re R = % o
4689 lamin = 2X 48
Oupuoauode | Vy= 63V (Ve = 322V L e 262 | Res = 6510
ate I = 15A Sl min = X = 28.
=R Re = 16Q107 %9 ta
9 g n. 21
obT o roe’booooose o o ¢ C




—
W
w

99— DTI PP DTI D>
4694 " Iomin = 2X 24
Output pentode ;/,: 83/\\] [lj: = %Zgy/ 5, i %X;g Ry i Bl\({lz
Aol f = 0. F e min = X2 5 7=
Renplier R i Lo
S = 145 mA/V e
Ve = 250 V I - 7 R = 20kQ kg3 0 0 p
4699N Ve = 250 V l“ — 8 Ry = 350 o <9a
OQutput pentode Rk = 90 Q | ‘22 . Wo = 8 W 4 0
Class A - We = 18W g9q2
final amplifier | V1= 63V
'"21 a:m:xlsm Ir=15A I 2% 52 P
as _ min =
st Koo d0h|lemm= 2XEIR. = 640
min = .. == “
Re = 125 Q ::rn-x = 2% 17 °
5823 Trigger tube, see p. 247
5854 Image iconoscope, see p. 241
600
oml' see DL 67
pentode
| ore
6084
s | YL MR

1) Common screen-grid resistor,
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T and Filament Voltages Characteristic .
Ap{)l;iecaﬁon FHE Resistors Currents (mA) data Base connections
6688 JeeEs0CC
Double triode
6227
Output pentode | see E 80 L
6267
Previniiier | see EF 86
pentode
8375 | see DC 70
Triode
7475 Voltage stabilizer, see p. 233
8020 H.V. diode, see p. 243
13201 Voltage stabilizer, see p. 233
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18004
18040
%ggg% Repeater tubes, sce p. 164
18046

18120

{gi%s Image converters, see p. 237

SSI
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Type and
Application

Filament
data

Voltages
Resistors

Currents (mA)

Characteristic
data

Base connections

18500
18501
18502
18503

Radiation counter tubes, see p. 242

X-ray tubes, see p. 216

55100-04

( (__.(_(_(_.(__(._(___(_(_(_(._(__(___(._.(,_(__(__(_(__(_}

Magnetrons, see p. 243
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ggggé Klystrons, see p. 243

95322 Penning manometer tube, see p. 244

—
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SPECIAL AF. AND RF. AMPLIFYING TUBES l

163
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5 REPEATER TUBES

Type and Filament Voltages Currents (mA) Characteristic Base connections
Application data Resistors data
Vo = 130 V| I - 221{S = 1.0mAV D
18004 Ve = =35V R = 231Q o o
A Vv = 44V R, = 210 1 (e
o Taode | T2 097 A Wo = 02W N
inal ampifier W= 35w
diat < 5% Medium 4 p.
Vo = 20V |1 15|S =
A A " g
5 = | 22 = & "%
R = 18Q
18040 =
Pentode ;/, = Y e 4
Foi gt | 00 Ve = 20| = s =
Ve = 210V | I = 53| R =
Re = 1200 o
Ves = ov Wo =
drot =
Wy =
18042 VYa = 20V |l = 10]S =
Pentode Vi= 18V Ve = 120V |Ipn = 21|R =
Trsial | dp = 01N - 1650 Reg=
characteristics Vg = (1R
Noval




Y91

ENBEBE A EEBEEEEREREEEREEEREENESE N

18045 Vo = 20V |Ia = 20|R, = 15kQ
Tl Vi = 18V, = 0V |- Wo= 1W
vemtode | I} —=010A[Va = 20V |[ln = 53|d;= 5%
Clus A fiml = 100 Wa = max.45W
amplilier S = 1‘ mA/V
S = 1l mANV
18046 Vo = 20V | L = 20|R, = 15kQ
Output Vi = 20V|Vy = oV Wo = 1w
pentode Iy =0135A|Ve = 200V |In = 53 dit = 5%
C]:',.'.,ﬁﬁf?" R = 1200Q 'a = max.45W Noval
ES8IL Vo = 210V | L = 20l R. = 15kQ
Output Vi = 63 V| Vg = oV Wo = 1w
ventode | I} =0315A| Vi = 20V |In = 53|de= 5%
Class A final R, = 120Q '« = max.45W
amplifier s =11 mA/V
Vo = 210V S = 09mANV
Ve = 120V | L =  10|R = 05M2
E8F R = 1680 |L = 20|Re= 700
Pentode ol
Tysical Vi = 63V
characteristies | If = 03 A |y, = 210V | L = 83|§ = 82 mANV
Class A final Vipg = 120V | In = 17|R = 04 MQ
amplifier Re = 56k Ri= . 20.~&
Ry = 1800 Wo= 08 W
Vid o= [(RY Wa =max.2.1 W Noval




uvlL

RELIABLE, RUGGEDIZED AND LONG LIFE TUBES

A'l; h .::n Filn:n:nt X:'l::&: Currents (mA) Chn::t.:risﬁc Base connections
E80CC | 1) = 63V S = 27mANV Lo
Double triede [ ff = 06A | Vo = 250V R = 10k2 Mo %\
Typical vy =126V Ve = =55V |L = élig:'= 2 9\o Ok
characteristics 1 = 0'3 A We = 2. b 3
(per system) ! 5 (abs. max.) N IC
Va = 250V S = 1.8 mAV
Kf = ook = wahis B
P 155 | =
E80F Ve = oW [® o
A. F. pentod -
Tt | W28V = sV
characrerinties | I/ - R, = 02MQ
TRESRR R = 12MQ|l, = 13%|g = 200
Re = 10k |, = 028
Vo = 0OV
ESOL Va 200 V S = 90 mAN
Oulv:l Vi = 63V | Vg = 200V |, = 30| Ra = 7 kQ
afrede 1l =0A |Ry = 130Q |l = 42|W, = 21W
amplifier Ves = 0 Wae = 8w
E180F Vo = 19V
Brosdband | V; = 63V [V = 160V | =  13|S = 165 mA/V
wmilier | [} = 03A [V = +9V | = 3[R = Bk
T o= oo o= 50—
iraeratics Kgyrvime——0V,
N EE XK EENEEEIEEIEIEEXNEIEE XYY




s AR ) ~
) HFAPNQAD TIBED 9 2 ® 2 D 2 2 92D 2 9 995 >
A'l;;;l;ie;tlilgn Fll::nhent X:-lit:tgo:"s Currents (mA) Chars:::nsuc Base connections
Vo = 15V la = 006({S = 0.1 mA/V
Vo = 15V Igo = 002 | R = 1 MQ
Vg =—0.62V = 75
DF 64 @ ~f +fg gg&
Pentode = Ve = 15V A IEETE &
aulih, | 1/ 0nA|R = 2210 £’ ’
AP oyt pr = TN = o00ss|g o= B
R:, = 10 MQ Subininiature
Ru' = 5 MQ
Vo = 225V
? Ia = 0.05[S = 0.1 mA/V
Vo = 18V
o BV e = ool|R = 4Ma .
DF 65 a0 \g! Q) @
T rp=agzsvd B = 2 N ol @
ch.r.’;fera{g{c. I = 133mA l,g"z — s9Mall — 00117 +1,93 7o) N0
AF. amplifier = Ig &Q I = 00025 ¢ = 31 Subminiature
s =
n = 5 MQ
= Rec ot
DESS \py=oemsv|le = 23V L = o05|s = o1mav| [z 62]&
0 - * o A 00000,
e, L Ly e = OIBRCETME LT oo

LI

Subminiature




891

Type and | Filament Voltages Characteristic .
Application data Resistors Currents (mA) data Base connections
Vo2 22V [ = 005]|S = olmAv
DF 67 Ve Z sy |l = O00|R = 4MQ
Pentode | Vy=0625V |V} = 225V fed, 0’3?‘5'0,
chatomiies |1/ =133mA |Ra = 1 MQ 163
AF anighitier Re = 39MQ|I, = 00117 - 3
Vo = OV |l = 0005|%8 = Subminiature
Ry = 10 MQ
Ry = 5 MQ
lP)eftn?i? V1 =0.625V Va = E A = 0053 = 0.1 mA/V
Typical I =25mA Ve = 30V | — o008l R = 25MQ
characteristics / Vo =—I18V i~ 2 g = 12.5
Subminiature
r((l((((((((('((((((((




19- 9 9 9 9

DL 64

Output

.pentode

Typical
characteristics

NN N N N NNEN )

) @

Red dot
gl

Subminiature

DL 65
Output
rentode

Class A final

amplifier

L. = 016]S =018mAV

L. = 004/ R = 04MO
. = 100 k2
o = 095 mW
e = 25mW
S =042 mAlV

L = 034|R = 04MQ

In = 009|R = 0IMQ
W, = 1.8 mW
R, = 0.1 MQ

L = o019|R

R = owlfC oy

+7,93 q i

Subminiature

oY1




Al;m;lilgn 4 d,.g:nt Currents (mA) Char;:t'e.ristic Base connections
Vi = 225V S =035 mAV]
DL 66 s =@Bvge = SS0Q = S0l
Output Vﬁ =—14V 2 o & 7% — 2/7 W Red dot =
pentode ;’/=|.25X o = 4 m a7 2
Class A final | Iy = 15m . 500 0
amplifier Kb = 2g¥ 1 N 090 | R, = 50K 23 26 ¥
7 28V |l = 02|W, = i65mW
Ve S = 042 mA/V|
Vi=Vg=225V
DL 67 By = lopojile = 0H|R = D4l
Qutput R& = 0 2 e 0.09fR. = 0.1 M
pentode Vi=125A Wo = 18 mW >
CI::pﬁ“l:rml Iy = l3mA VisVe=225V | _ o9 | Re. = ’,’;,1
Ry = 3Mmo|ll = 0191 — 4103
Eoasim|e = oo\ =
DL 71 S =
Quew |Vi=12V|pr Z @Y [k = 0s|R
Typical Iy =25mA Vg ——125V I = 0.15 W =
characteristics We =
i % sV ;
Output Vi=125V| 12 = 1 = 15|lN =
ntode 5 v, = 45V 3 o R: =
e | Y=BEA gy [ = 04 W = 2m¥
characteristics 'y = m Subminia -
€~~~ " S —
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Type and | Filament Voltages Characteristic .
Application date Resistors Currents (mA) ata Base connections
467 S = 2mAN
Am.,l;uae Vi= 63V[V. = 180V], 45| R = 125k l.@" :
Typical Iy =015A|V, = —5V]|" e = 25 t ]
characteristics freq.=max.430 Mc/s t 3
2 S = l4mAV N
%72 |y eay|Ve = BOVI, 2|R = 15MQ £
Acorn pentode o = 100 V _ -
om pentede | f_g5Afpe = 1B VE = 07| Cn< 7 mpF A
Rabr-suplifiar W= freq.=max.430 Mc/s _Jo!
DC 70 S = 34mAV| o
Tiede |p=128V|Ve = 1OV, _ plR = T4 S
e I = 02A1Y, = —4s5ylle = w o= 14 i
Oscillator We = 24 W o o
~~—4
Vo = 150V | = 20 ’L;;’j-z i wc/s BB — T

IL1
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Type and Filament Voltages Characteristic .
Application data Resistors Currents (mA) data Base connections
f 1 :, = kr
EAC 91 S = 28mA/V
Divde riode | Vi= 63V|¥e = 200V|,  _ .5l R =128k B, o)
Typical Ir= 03A|V, = =28V|™ . Yl = 36 d ‘
characteristics freq.=max.300Mc/s Miniature
EC 55 S = 6mAN —
Dite'sualasods| Vi= 63V| Ve = 20V, _ 20le = 30 Tge
Typical Ir= 04A|V, = —=35V|™ = freq. =
characteristics max. 3000 Mc/s
EC 56 S = 16mA/V
Discseullsriude Vi= 63V| V. = 180 V1, - 3l = 3
Typical Ir=065A|V, = —=35V|™ freq. = y
characteristics max. 4000 Mc/s ® 7
L & g
9@ )
EC 57 S = 19mANV O*®
Disc seal triode | Vj= 63V | Ve = 18OV, _ wle =
Typical I =065A(V, = 18vi™ . freq. =
characteristics ‘max. 4000 MC/S
9. 90 © 0 ¢ ¢ 0 06 ¢ ¢ 0 0 0 ¢ 0 06 0 -0-0-¢




S5 2N BN A B BN an A Bn Bn An BN AR AN AN A Am B E|

EC 80 £-L
Grct::ii:ﬂ-vrid Vi= 63V| Va 250 V I _ 15 f _ gﬁ mA/V “°°%N\g
Tysieal I =043A)| V, —l5V freq.=max.750 Mc/s g :r, o: /g

characteristics
Noval

I

I

’
EC 81 %, 'o°o
Oscillator Vi= 63V| V. = 150 V _ S = 55 mA/V o
triode g2 = v i = 0| = 16 o o/
Typical _ = : = freq.=max.750 Mc/s )
characteristics Noval
EC 91
Grounfle'ii-nrid see 6 AQ 4
triode

tL1



vLl

A.l;;p 'c:t'ilgn Filzlt\:nt l‘{:'l::'%:: Currents (mA) Cb“s:::""": Base connections
8 = Bukw| R
EF 51 Vo = 250 V y o PN
Vaiable mo | Vi= 63V [V = B0V[L = 4|R — 03 MO ,k/
peniode | I =035A |V = 2V[ = 26|Re= [k g
R.F. or LF. V‘ = oV ag1 <~ mp! "t
amplifier L freq.=max.|50 Mc/s Loctal 8 p.
kk93,93"
EFF 51 S = 15mAV | seny
Dol | ym g3y |l = BV - R —od MO wﬂ? q
pentode ; - s L Vo Q8
daries || P =OBAYL — - gvle = W20 <osF | O
(per system) freq.=max.150 Mc/s Loctal 9 p.
2. 0 0 4 )8 4 ). 8. 6 & 6 6 1 0 & 6 & |
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TUBE FOR COMPUTERS

Type and Filament Voltages Characteristic 5
Apﬁicalion ata Resistors Currents (mA) ata Base connections
E 90 CC =

Dagble wiode | Vy= 63V | Vo = 100V |, 45 -?{ = 4(; Eé\/v

charcrerinics | I = 04A| Vg = =21V [ | Ry

(per system) i

E 92 CC —

Dosble wriode | Vj= 63V| Vo = 150V |} wl® = SN

LT S RO A B & = 8

(per system)

Miniature
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™CTURE TUBES

CATHODE RAY TUBES

PREFERRED TYPES

Type of tube Projection Direct view View finder
6 cm (2.57) MW 6-2
L-‘:i g Bm 69 MW 13-35
E S| 36em (147 MW 36-44
[72]
2 ‘S 43 ecm (177) MW 43-64
PS 53 em (217) MW 53-80
-
INSTRUMENT AND RADAR TUBES
o Short Medium Long Very long
Screen persistence | persistence persistence persistence
PN
Z 7em (3) DB 7-5 DG 7-5 DR 7-5 DP 7-5
- DB 7-6 DG 7-6 DR 7-6 DP 7-6
4
2 10 em (47) DB10-2 DG10-2 DR10-2 DP10-2
Y DB10-6 DG10-6 DR10-6 DP10-6
(=]
e 13 em (57) DB13-2 DG13-2 DR13-2 DP13-2
i MF13-1
w
‘é: 31 em (127) MF31-55
a | 41 cm (167) MF41-15
L~
-
- 197
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CATHODE-RAY TUBES
INSTRUMENT TUBES

Deflec-

4 Operating syel 3 Length
1
Screen')| tion Heater Shavdtesiatics Sensitivity Capacitances (encl pins)
system
Type .
Max. | Double connections

diam. | electro- | Vsl Ir | Vis|Via | Vi Ve |~Vad| N | No | Ca|Cpinyt Cppe]max.| min.
(mm) | static (WA WVIM] VM) | V) | W) [omfmmy](pF)] (pF) | (oF)

DB e
In)gtl 4 | merriaal

6.3j0.31 800 {200-300] 0-30 | 0.25 | 0.16 | 10 | 0.6 | 0.8 | 145|139
DB D.D/
DG 42| 44 |asymme-
DP trical

Loctal 9 p. (B9G)

7
DB DDy’ L/ ol
DG 7.2] 71 |asymme-|4.0]1.0 800 |150-350| 0-30 | 0.22 | 0.14 | 7 | 0.65 | 2.5 |163 [I51 | Joaa @
DN trical
002
P

DB ks

][;g -3 7 retriesl 0.6
6.3]0.4 800 |200-300{ 0-50 | 0.25 | 0.16 | 9

DB DDy |

Dg. -4 7 uymmlc- 0.5




6L1

k-9 > ) DO D 0 9@
2
D 5| | il
DR
6.310.31 800 }200-300| 0-50 | 0.25 | 0.6 | 10
DB
DDy
DS26| 71 |asymme-
DR trical
DB D.D,’
DG 93| 975 |asymme-
DN trical
4.0/1.0 1000 (200-400] 0-40 | 040 | 031 | 8
DB
DG 34| 975 5""-"]
DN metrical
D.D,’
DB asym- 1000{ 1000 |200-400{ 0-40 | 0.38 | 0.32
DG 85| 975 | metrical (4.0{1.0 8
DN [with accel 5000] 1000 |230-430| 0-40 | 0.18 | 0.15
eration
i
DR 104 975 mse{::ql 6.3(0.3 2000{400-720] 2000 | 45-100| 0.30 | 0.23 | 4.6
DP
DB D.D,’
DG 18-3] 975 | asym- |4.0/0.55 1000/200-340| 1000 | 18-46 | 0.65 [ 0.57 | 5
DR metrical
) %) See p. 185
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Deflec- .
Screen’) | tion | Heater ch?y‘;:":'{'i's‘g“ Semaay | Cipac e (Lclnit_h)
e -
Type Max. | Double connections
diam. | electro- | V| If | Vis | Vau| Vi Va | —Va| Ni | N: | Cn |CiDy’|CDon.] max|min.
(mm) [ static |(DIA[M|WM] M | O | W) [(moviimmiv| (D] GF) | (pF) [mm){mm)
DD,
DB asymm. 1000{1000/200-340| 1000 | 1846 | 0.65 | 0.5
DG 105] 975 | with |4.00.56
DR acceler- 2500(1000{200-340| 1000 | 18-46 | 037 | 032
ation
DB ymm.
R sy 63105 [P200o00 | 400-720| 2000 | d5-100) 035 | 027
DP 7| el |1 inoolo00]400-720| 2000 | 45-100] 0.28 | 022
DR eration o - . -
s symm, 2000{2000{400-720| 2000 | 45-100] 0.47 | 0.41
132] 136 | With [63]03
Dp sccel- 4000{2000{ 400-720( 2000 | 45-100{ 0.38] 033
DR eration L § : .
DB
sym-
DG 161 167 | O
sk 1000 {175-250| 0-20 | 0.50 | 0.35
5 ; 2000 |350-500] 040 | 0.25 | 0.17
s
DG 162 167 ey
[ue-cT).(.o;_( L e B i S
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dviRsilrsBi: @ ©® © ©® O O O O 0 O O 9 0 D O
Screen?) Deflec- s Capac-| Length
fon | Heaer Dperanng i —lexel
Round | Rectangular system chamdieristics ces pins) Base
Type .
Uselul | Useful T Usehul [ Dauble | . | 1 v v v V.9l ¢ 4 Coupeskany
jam. [ disgonal | width | s /3 o 5 n [-Va®)| G [max. | min.
(o | (o) | G | metie | D [ W) | W) V) V) V) | (eF) |(mm) | (mm)
MC 13-16| 108 63 | 03 25000 {50-100 | 6.5 | 360 [ 342
RADAR TUBES
MF 13-1 108 63 | 03 7000 250 | 28-63 | <10 | 275 | 256
MF 31-22| 287 63 | 03 9000 300 | 32-81 | <10 | 457 | 441
MF 31-55| 260 63 | 03 12000 | 300 | 30-70 | <<10 | 506
MF 41-15( 360 63 | 03 12000 | 300 | 30-70 | <10 |501
Duodecal 5p.

9 See p. 185




~ PICTURE TUBES

s Capac-|  Length
Heater o Ope ng:g“ i (excl)
Type pins
Vy Iy Ve Ve max. | min
M| W (%) [\%] mm) |(mm)
MW 6-2
Projection 63 | 03 25000 268 | 256
tube
MW 13.35| Viewfinder: = MF 13-1 with W-screen
MW 22.7 | = MW 22-17 with different base and /j = 0.6 A
MW 22-14| = MW 22-17 with different base
|
MW 22-16 63 | 03
9000 | 160 3%
9000 | 200
MW 22-17| = MW 22-16 without ion trap and outer coating
MW 22-18| = MW 22-16 without ion trap

€ Q—E—E—t—f—(—t—(—f—(—(——(—(—(—(’—(—l




€81

MW 31.7 | = MW 31-17 with different base and [y = 0.6 A 457 | 441
MW 31-14 | = MW 3117 with different base 457 | 41
HEIE
4 ion trap ¥ ¥ 457 |40
MW 31-16 | 287 e 63| 03 9000 160 | 20.50
55400 9000 200 | 2560
MW 31-17 | = MW 31-16 without ion trap and outer coating
MW 31-18 | = MW 31-16 without ion trap
MW 31-74 | = MW 31-16 with filter glass
. with
MW 36-22 318 288 'm: ;:p 63 103 10000 | 250 |33-72 416 B9
5;402
MW 36-24 | = MW 36-22 with filter glass
. with
MW 3644 31871 208 ‘°';Sv‘:%“" 63 | 03 [ 12000 [ 0-250| 250 | 3372 416 |39
55402

" " See o, 185




e
® Screen’)
Screen Deflec- + Capac|  Length
tion Heater thgﬁ"}’:;g i::ra: (e(cgl‘
Type  |Round | Rectangular system ety ces | (pins) Base
Usetul | Useful | Useful connactiony
diam. | diagonal | width Double Vi-|--k Va Vea Ve Va?®| Cp |max.| min.
(imm) ) magnetic MA@ W m |V M | F) |(mm)|(mm)
_ with
MW 41-1 365 i 4 63 | 03 12000 | 250 | 33-72| 6 | 446
53402
. with
MW 43-43 388 | 365 ‘°';y;:P 63 | 03 | 14000 |0-250 | 300 | 4086 | 7 | 49
55402
with
MW 43-43,02 388 365 '°{‘y;"’ 63 | 06 14000 | 300 | 33-77| 7 | 469
55402
MW 43-64 = 4343 with glass envelope 4| 7




_with
MW 53-20 510 | 485 ton tap

3

" Duodecal 7p.
wit
MW 53-80 511 482 '°£P 63| 03 [ 16000 0-300| 300| 4080 7 [ 504| 484
5

1) The second letter of the typenumber indicates the colour of the luminescent screen:
B = blue, short persistence_

P = doublg layer screen. Blue of short persistence
F= mnge. very long persistence greenish yellow of long persistence
- G= lum persistence R = greennb— yellow, long persistence
59: N = lreen long penmum W=

= white, medium persistence
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TRANSMITTING
TUBES
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N

PREFERRED
TRANSMITTING &

T, RGE 03 12/09C 0415/QQE 1320 QEL 1/150| PE 1/100{ TB 2.5/300| QB 3/300 | TBL 2,300*
e [ Tetrode uble Tetrode | Pentode | Triode |Tetode | Triode
) Tetrode | Tetrode ode W
@60 | 68%) | (@) ax1s08) | @083 | ca%s) | @159
w) w) w) W) w) ) W) "W W) w <
o | WE] HE | e 2 |.» 195 132 3% 15 500
P
NETRET 52
: 20 Mc/s 1858 35 48 6 %0 195 132 3% 375 500 L
= o s | s sz
S|ome | BiSa| % s - 0 195 132 3 a1 50
=
EICIEA ne I 5 % 155 132 390 315 i
o
| s | s ®
12 (100 Me/s 185 s 48 53 %0 195 390 375 480 (W)
o =
us | 266 3
a 120Mes | jg3m| 35 4 a 0 195 3% 315 4
< s | 268 2 )
Slpomes | fita| B s 4 ) 195 3% 360 w5 N
z | us [ 2
Zlwomes | I3al R % 185 197 25 s
t -
300 Mc/s 4 us s 1m0 a0
&
=
2| 450 M 2 6 155 m
™
e | 500 Mels 2 60 10 325
=]
=
600 M/ 5 20 w
0 M 180
o e
W Intermittent
® Aircooled TAL 12/10 -
[ Watercooled TAW 12/10
-
# See p. 200
~
~
N
~
-
-
-~
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TYPES

-~
TUBES
TB 3750 | QB3.5/750| TB 4/1250( QB 5/1750| QBL 5/3500| TBL 6/6000 [TAL 12/10 TAL 1220 TBLIZZSH| TAL 1235 [TBL 12/100
) Trode | TTewode | Trode | Tarode |QBWS/3500 TBWS 6000/ TAWLZ 1) T TBWL2/25 TAWI21356| TBW12100
= & Tooie | e ) Ceroti s [FAWI235C) TEWLY
n | @0 | cwm | em | (59245923 (co18X6617) (6078)6077)
;o w) w) ) W) (] (U0 LT L T ) W)
840 1000 1690 1760 4 ] 2% = = 45 108
S 1000 | 1690 | 170 | 41 63 el = 8 45 %
840 1000 1690 1760 4 59 nel n 2 3 50
PN
840 1000 1690 160 | 41 [t} o
™ s 50 1690 1300 395 57
500 s00 | 1125 37 50
33 4
- 281 2.8
-~
-
_—
-
-
)

HIGH-TENSION RECTIFYING TUBES

-
Max. D.C.
I cutput 025 A 15 A 154 254 3A 15A
current
—~
1 3 | DeG 1250
DCG 4/1000G N
S| ow (866 A) DCX 4/5000
< DCX 4/1000 (4832)
%E (GB2)
- DCG 5/5000CB
- B (&728)
s DCG/100Y
Za | s DCG§18 | DCC1008)
=5 (©693)
> -
£ [ S
; DCC 1230
J 27w (5870)")
") Grid contrlled




TRANSMITTING S

T

Vil It | Val|Vel|W Full ratings

Type max. | max. | max. I:/lax, w. ) Ot ‘[
req.

M (A ] V[V ]| W) [(Mcfs) | (W) |(C0) <

It

MAW 12/15| 215 | 79 [12000] — {15000 = |, 3 820148 | med:, q

20 13 000 | 62 | C telegr. T

PAL 12115 | 22 | 80 [12000[2000| 8000 20 | §900]33 & telerh.

20 750070 | C ag, mod.

20 15 900 | 61 C telegr.
PAW 1215| 22 | 80 [12000]2000[12000 |20 |3 590137 gg‘f:;';‘\‘;)d_
20 7500 | 70 | C ag, mod
:lr
20 270| 71 [ C telegr.
20 45|29 |B teleph.
PB 21200 | 12 | 335| 2000| 400 m0| % AP ey
20 43132 |C g5 mod.
—_ 400 | 70 | B mod.?)
10 600[ 70 [ C telegr. |
20 90 | 26 | B teleph.
PB 2500 | 12 | 73| 2500| 500 25010 3251 69 | C ag, mod.
20 100 {28 (C g5 mod.T
= 1000 | 70 | B mod.?)
10 |1200]72]C telear) |
PB 3/800 | 12 | 85 | 3000| e00| 450|190 e o E;;‘_f;‘;d'
10 200 | 35 |C g5 mod.
— 1600 | 69 Bmod.‘)j
20 1560 [C telegr.
PE 04/10E | 12 | 065| 500| 300 10|29 10 [ et
20 2133 |C g; mod.
100 33 [ 73 | C telegr. ‘T
PE 0525 {126 07| s00| 300 12| 109 | 3|8 et
55/165 9|43 | C freq. mult.
PN

") Iv:'&‘tubes ® ) V= Va.




“TUBES

| Reduced ratings| Accessories . | Dimensions
o b = - = | e
o ypenumber Description hiam. |lengt
] (Mc S)(W) ©o (i) | Gien)
K 707 Water jacket
L 40614 Grid bracket
— 2700 |22 — 40632(2x) | Protective cap for grid seal
- — |- — 104 | 811
6296053 Rubber washer
62961 23(2¢ ) Rubber washer
L50 e K 500 Housing
50 @ — |— — 40602 Supporting rin;
50 — |— — 40632 (6X) |Protective cap %or grid 234 | 525
50 = |—= and filament seals
K 710 Water jacket
K 712 Filter
50 — |[— 40607 ey
50 — [— — 40632(6x)  |Protective cap for grid 140 | 541
50 — |— - and filament seals
50 = [— Z4 287 46 |Rubber washer
| 6296081 |Rubber washer
-~
60 152 |58
1.
6f 51 pec. 7p. . -
60 75 |30 40307 40600 (2x) |Clip 53 | 167
60 32 |24
03 % 1] o
pecia = .
60 175 |5 40200 | 40600 (2x) |Clip 82 | 276
60 45 |22
Lo 48 |5 .
60 67 |21 | Special | 40626 (2x) [Clip 106 | 293
e
08 188
17 |Medium 7 p, - &
60 63 |49 40220 | 289060 22 |Cap 51 | 150
60 1.8 |20
INCEERE X
Nl . 8p.
J_ T2 | bz - 37.6 | 104

P 191
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Full ratings

A P
Type =i It s ';r:;: ° " Operation
MmlWwlwm|lm| W | ~H| W | e (®)
PECSMOE | 126|065 20| 45 | 6 | Creegr. |
20 | 11 [ 31 | B teleph.
PE06/40N | 63 [ 13] 600 [ 300 » 0| 4 | ® ag, mod.,
24 | 27 | 2 | € freqmut.
PEGS/4-P | 63 13 — |00 | 71 | Bmean |
60 | 132 | 74 | Ctelegr.
60 | 23 | 34 | B teleph.
PE1/100 126 | 1.35 | 1000 | 300 % 60 | 75 | 78 | C agymod
0| 77 | 37 | Cu mede
= | 194 | 22 | B mod
30 | 275 | 76 | Ctelegr. 1
QB 2250 0] 5|20 oo | 100 . e %‘.‘:":‘d
— | 515 73
120 [ 35 | B cmm
QB 3/300 5| 653000 600 | 125 1 o | 35 | B T’
= [ 550 | 72 | B medd)
o | 20 2R S|
" 60 teleph.
QB 2.5/758 5 | 1114000 |1500¢) 75 | 510 | 75 | Cagymod r
= 1240 | 75 | B med))
6 [1760 | 80 | C telegr.
QB 51750 10| 99 | s000{1000 | 00 60 [1200 | 79 | C ag, mod.
— (2220 | 76 | B mod)
QBL 513500 75 14100 | 74 | C relegr T'
i telegr.
63 ||325:] 50001 800 | 3000 110 [2700 | 75 | C ag, mod.
QBW 5/3500 T.r
o i e 8 | 62 | Ctelegr. 4
QEouna | 62) o) X035 B | A | 8 Cle e [
60 58 | 60 ag, mod.
60 W0 | o7 | C telear.
QE 06/50 63| 09 | 600| 300 2 D152 B | e, r
— 80 67 | B mod.})
165 | 195 | 78 | C telegr.
QEL 1/150 6] 261250 30 | 150 — |45 7 |- B el
165 | 190 | 70 | C agy mod.
18336 [0 | C ulesr?
so | 226 | oyise | 3| B | € Baeitng
C 04/15 63 |068| 600f 250 | 28, reqmult,
aq ’ X8| gyige | 10 | 38 | C freqmuhd)
= |96 @ 1 Bimed
s 200 | 185 | 62 | C telegr)
63| 082 25
E 0312 300 | 200 66200 | 78 | 40 | C freqmult?)
o9 126) 041 2X7) zo 98 | 57 | C agamod?
QQE 03/20 63] 131 gl 0 | 210 [esen00 | 10| 8| € ol
/! - g 251 2X 00 req. t.
126 065 200 | 31| 77 | € ag mod.
] 63| 16 e 200 | 26| 22| C telegr.
QQE 0420 | 7| gg | 50| 20 | 2¢75 200 17| 1| Cag mod
200 | 90 | B | C telesr.
63| 18 9 -
QQE 0640 | 126| 09| o[ 20 | 2x20 | HA0| 30| B | &pemed
= Lassils 7 mod

1) Two tubes. %) gy =

) A.F. operation as cathode

192

0. ?) Intermittent operation.

%) Per system.
20° C

follower. Bottompinseal temp. max. 12

%) In water jacket.



e teeT rings & A Disiasions
[ Feea | Wa] % se = . ==
o o | | e Socket Typeatinter Description dam | loth
‘Medium 7.
‘J @ | selke o 28906022 Cip 51 146
60 | 65|20 [ Medum 55
el i 28906022 Cep 51 146
B g e P
- s = i 28906022 Cap 51 134
=t mmy pelll Y -
PN -1 == Sopar 4 110
PARETREEAE
120 | 34 | 30 ;
20 812 | Gae 40619 Cap [ 192
A~ 200 | 225 | 65 & i
e |12 jant 5p. ;
=== | S 40624 Clip [
o~ — ——
120 | 500 | 67 )
g | e e o I?gi 40624 Qs 87 151
- =
100 |1300 | 72 :
= | == ugar Glati 40626 Clip 18 209
-
0622 Grid connector
= 40634 (4) Flament clip 92 19
40635 Insulating collar
) 220 2900 | 69 K713 Water jacket
= 40622 Grid connector 70 20
4063(] Fgly |
40634 (4) lament lip
® = = -
e al 9p.
- | =1= 10212 - 8 lg
- el e
R
i 30 | Medium 5p. .
o & o8l 8 edium 5. | 28906022 Cop 51 146
2 &
Y
300 8 | 34
= ot el Loctal 8p.
-~ i 0213 = 32 100
~ - == Bovi A 0647 Tube retainer 2 ')
60 | 20 | 50
o 1333400 | ‘8|30 G 40623 Clip % 8
400 | 13|54 0
30 | 17| Septar ‘
LA B 40615 (2¢) Clip 51 8
= 40202
500 | 60| 60 -
i i W Sept !
el A Sepe 40623 (2%) (e s 110
e ) P - | =
-
- 193




|

Full ratings r
Type Vi I Ve Wa Max W, 9 Operation
max | max. | Yo . T’
o o |w |eh|lw e )
2 | 1530 | 76 [C telear. r
2 20 | 34 [B teleph.
TA4800 | 23 147 | 4000 500 | 2 710 | 76 |C an. mod.
50 50 | 72 |Cosch [¥
1
2 [130000 | 72 [C telegr.
TA 18100 | 33 207 20000 | 70000 | 2 [ 31000 | 36 |B teleph.
2 | 38000 | 70 | C an. mod.
2 [250000 | 76 | C telear.
TA 20250 | 3 420 [20000 | 130000 | 2 |'60000 | 32 |B teleph.
2 | 6000 | & [Can. mod
| 5| 10500 | 72 | C telegr. r
TAL1z10 | 22 | 2x38 [12000 | 4000 [ 2 | 2990 | 33 |Bteleph
— | 17000 | 75 |B mod)
28 | 22000 | 68 | C itelegr.
TAL 1220 | 215 B 12000 | 1goo0 | 2B | 3900 | Z7 |B teleph F'
— | #2000 | 72 |B mod?)
-
— | 48500 | 77 | C telegr.
TAL 12135 | 283 | 3x485 (15000 | 18000 | 30 | 9900 | 33 [ Biderh [N
20 | 80000 [ 74 | B mod”
-
5 15000 73 | C telegr.
TAW1z10 | 22 | 2x38 [12000 | 7500 | 2 | 3200 | 33| Breleph G
— | 30000 | 73 | B mod?)
-~
B | 200 | 68 |Cuegr. |
TAW 1220 | 215 B (20 | soon | B | 0N | B ek,
— | 42000 | 72 |B med))
-
~
20 | 48500 | 77| C telegr.
TAW 12/35G | 283 | 3x485 [ 15000 | 30000 | 29 | 3900 | 33| B teleph.
— | 107000 | 74| B mod) |
o~
, 60 0 | 58| Crelegr.
BURA L s | s | 1% 0 | 80 B &|2umh,
: : n. mod.
B1®G s 10 | 69 | B modd) | %

) Two tubes. ?) Diathermy operation. - %) In housing or jacket.

1v4



- Reduced ratings A Accessories Dimensions
L 1| Secket| Typenumber Description e | e,
oL Mc/s) W) ©a) (mm) | (mm)
o - = - il = 118 | 306
-~ - — K 708 Water jacket 2
— = = — | K709 Water jacket for grid 30 | 133
= = connection (fre?, > 3Me/s)
P 40610 (3x) | Protective cap for grid seal
20 |125000 | 65 30 | 1393
20 | 40000 | 30 —  l62%076 Rubber washer
20 | 56000 | 6 62961 25 (2x) | Rubber washer
-
B |00 | 72 K300 or | Foot
000 | 3 _ |4 upporting ring
P 6000 | 75 40604 (2X) | Filament bracket 1% | 4n
- - — 40632 (2X) | Protective cap for grid seal
P — - K 503/01 Housing with eanalized
= — — outlet
= = = — | 40614 Grid backet 26 | 730
- - — 40632 (2x) | Protective cap for grid and
- filament seals
375 | 26000 | 62 K 505 Housing
- = — - — | 40606 Filament bracket 26 | 618
27 | 26000 | 74 40632 (6%) | Protective cap for grid and
- — — filament seals
~ K 700 Water jacket
7 3500 | 51 40604 Filament bracket
2 3300 | 33 — | 40632 Protective cap for grid seal | 194 | 495%)
o 2 6000 | 75
- - — IR1 366 43 Rubber washer
2960 81 (2) | Rubber washer
-
Water jacket
40614 Grid bracket
= = = 40632 (2x) | Protective cap for grid seal
o — = = 26 | 730
_— —_— —_ —_ R 367 50 Contact washer 811%)
st e = 62 960 53 Rubber washer
_— 162 960 81 (25) | Rubber washer
Rubber washer
- K715 Water jacket (*“grip-o-
375 | 26000 | €2 matic”
— — - 40606 Filament bracket 226 650
27 | 26000 | 74 — | 40632 (6x) | Protective cap for grid and 720°)
. — — — filament seals
189039 63 Rubber washer
A
e » 71 046 — i
2 1/
- - — [Medium 4p =
o = = 402180




Full ratings
Wa Operation
Max. We ) Perahon: g
max. £
req.
(W) _(Mc/s) W) Co)
“ 75 | 7| C . r
\ 60 I | B teleph.
TRZ20 130 4 160 | 74 | C an. mod.
- 540 | 75 | B mod.)
‘77:8 6%5 68 gt:]]cg;‘. :
4 124 29 s .
TB 2/500 12 {73 | 2000 | 300 | 9 s gaf,:r?oa. r
- 0 | 7 :
71 mod.)
RN
; 5 5 s |1 3 2 teleph.
TB 25/300 | 63 |54 | 2500 135 | 130 204 | 306 P,
- 700 | 78 | B med.)
100 80 | 77| C telear r-r
5 100 140 | 36 | B teleph.
TB 3/750 5 140 | 3000 | 250 | 50 8 | 77| C et |
— 1280 | 75 |Bmod)
» 120 | 72| C e |
0 0 | 3 teleph.
TB 3/1000 | 12 |85 | 3000 500 | %0 20 | 72| C anmod.
- 1750 | 68 | B mod)
2 zzuo 7 (B:ke}eg;,. "v
j 2 00 | 35| B teleph.
TB 32000 | 12 | 17 | 3500 | 1100 | 3 1505 | 781G
- 3300 | 66 [ B modl) [
100 1690 79 | C telegr. |
TB 4/1250 10 29 4000 450 | 10 1053 78 | C an. mod.
= 22% 77 | B mod.")
AN
7 1 3 teleph.
TBL 6/6000 | 126 | 33 | 6000 | 5000 | 73 4700 | 78| C an. med. r
— | 1330 | 74[Bmd)
15 108000 | 75 | C telegr. |
TBL 12/100 | 175 | 196 | 15000 | 45000 | 15 | 80000 | 76 | C an. mod.
— | 202000 | 70 | B mod.) {v
AR
j IE] 1 3 teleph.
TBW 6/6000 | 126 | 33 | 6000 | 6000 | % 4700 TEhe R r’
— | 13300 | 74| B mod))
TBW 12/25 | 8 | 100 | 13000 | 25000 | 30 | 28000 | 73 | Industr.osc. i)
AT
& - [t 8
TBW 12/100 | 17.5 | 196 | 15000 | 500000 3 | 80000 | 76| C an. med. |™
— | 202000 | 70 | B mod.})

“1no

') Two tubes. 2) For B teleph. 100 kW.

%) In housing or jacket.



Reduced ratings Accessories Dimensions

Bue
- t . .
Frea. | Wo 7| T | Typenumber | Description | dam. |length
P 5 T ) {mm) | (mm) _}
00 | 40 | 57
47 | 30 |Spec2n | 40600 20| Clip T (e
60 8 59 206 40608 Key
CU N N PR I -
- - pec. 2p. ey
G e i b > S % |2
00 | 200 | 57 |
= = = | Ganoe | s0624 Clip 62 | 132
s | a5 | e |
= - T | G e | 40624 Clip 87 | 151
I I A A i ‘
- — — | Spec. 2p. ey
0 | s62 72 | 40004 | 40626 2x)| Clip o
0 | 20| B |swcce | s |x
2 2 | Spees 2p: a
20 | 1300 | 74 | 40205 | 40626 (2x)| Clip 55— 334
0 | ns | o7 ]
& = = [ SuperSiant 4062 Clip ns | 213
40622 Giid connector

40630 Insulating collar | 122.6 | 195
40634 (3x) | Clip

118
=
|
g
2

215 75000 75 K 506 Housing 286 635
275 58000 78 = 40628 (6<) | Filament clip 510 | 11309
K713 Water jacket
220 2500 50 40622 Grid connector
s = s 631 Key 705 192
- - = - 40634 (3x) | Filament clip 260°)
RI 15811 Rubber washer
K717 Cooling jacket
40644 (2x) | Grid ning 160°) | 425°)
40643 Filament connector]
215 75000 5
— - - K714 Water jacket 620
275 58000 78 o 40628 (6> )| Filament clip 240 7109
- - — 89039 63 Rubber washer
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RECTIFYING TUBES FOR

Vi | 4

Type max. N“mbii ) -
) it

W | @] | @ | gy ectification

Vainve| Il Circuit Nisikiss:
of

tubes

2
DCG 1/250 4 |25 3]0 Z; half wave

cwn

wr
£
£
H
H
H

DCG 1.5/250 4 [ 25] 425]| 025

full wave

2 half wave 2
25| 48 10| 025 g half wave 2 .,

full wave

DCG 4/1000 ED
- DCG 4/1000 G

half wave 3
half wave 3
6

full wave

ww

DCG 4/5000 4 7 1B 125

half wave 2
half wave z

full wave

DCG 5/30 5 30| 1B 6

wwr

DCG 5/500 EG
DCG 5/5000GB

full wave

half wave 2
half wave 2

full wave

DCG 6/6000 5|65 13 1

wwn

half wave
half wave
full wave

DCG 7/100 5 2| 15] 10

W
awn

half wave
half wave
full wave

DCG 9/20 5 | 125 21| 25

wwe
oWt

half wave
half wave 3
full wave

135 2r| 25

“w
ww

DCG 12/30

half wave 2
half wave 3
full wave 6

DCX 4/1000 25 5 10| 025

W

half wave
half wave
full wave

DCX 45/000 5 (71 10 (125

ORI
oW
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TRANSMITTING PURPOSES

Vi =it I Wa Accessories Dimensionts
tot. Base
Socket max. max.
W | | @ | ww Typenumber| Description | S, | length
1l 0% | 05 048
1.2 1.4 0.75 1.1 —_— 48 15
21 28 | o | 22
A
4045
15 | 13 | os 07
17 | 20 | o3 I = a7 | 18
50 | &1 | o | 30
Edison
35 | 32 | 05 16 | B0z | — © | w
4l i | o | 36
- 9% | 0m 72 | Mediumdp. | 40619 | Cap 9 | s
0218)03
46 | 41 | 25 103 | Gotath
53 62 | 315 | 23 0 lat 40619 | Cap 53 25
92 | 124 | 3B | e | ©0%BCO
46 | 41 12 50 . 40612 | Anode cap
53 | 62 8| 102 = 0828172 | Plugpinforgeid| 225 | 581
92 | 124 18 | 24 conhgciion
Coliath
46 | 41 3 | 124 |es9098Gior| 40619 | Cap 2| 2
53 | 62 | 43| 219
51 | 124 45 | 998 | jumbo dp. [ 40619 | Cap s2 |
10408
46 | 41 |2 83
53 | 62 | 3 186 | Jumbode- | 40616 | Anode cap 0 | 3
92 | 124 | 3 372 | 40408
a3 e | Secdo | s | S " 7
b 2 | 30 e 4
10.6 144 30 432 40409 l\r‘lﬁesuzw
74 | 67 | s 34
4 | Spec. 3p. | 40616 | Anode cap
BB B | |
95 | 86 | 3 4
Spec, 3p. | 40616 | Anode cop
b8 | B | s w |
35 | 32 | os 16 ;
Medium 4p.
1 i3 | o | 38 , 20619 | Cap 53| 156
71 | 96 | om | 2 | w80 )
35 | 32 | 25 8
4l 48 | 31 18 | Jumbode. | 40619 | 5o | 216
71 96 | 37 36 | 40408 B
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Full ratings
Vil Iy | Va | V| Wa
Type max. | max. | max. !}/lax. Wo Yy Operation
req.
M@ [ W WM [Mcs) (W) | (o)
60 69 76 | C telegr.?)
QE 05/40 63 | 1251600 | 250 | 20 60 |52 | 76 | C agy mod.?)
25) | — |19 |72 |B modY)
TBL2/300 |[3.4 | 195 2500 — | 300 | 200 | 440 | 72| C telegr.
TBL12/25 | 8 100 |13000f — |15000] 30 (28000| 73| Industr. osc.
Circuit
4] It | Vainwe I Number
Type max. | Number of of
secondary | Rectification tubes
[\REGY (kV) (A) phases
2 half wave 2
DCG 6/18 5 11.5 15 3 3 half wave 3
3 full wave 6
Z half wave 2
DCG 7/100B| 5 20 15 i0 3 half wave 3
3 full wave 6
) Two tubes. ?) Intermittent operation.

200
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TUBES

-
Reduced ratings Accessories Dimensions
~ SEaske max. max.
Freq. | W, iy exet Typenumber | Description diam. length
o [(Mc/s) | (W) | (%) (mm) (mm)
75| 35| 58
~ Octa 44 97
8 p.
-~
890 | 180 | 37 Coaxial 41.3 69
-~ 40644 Crid ring 260 350
40643 (2x) Filament
connector
-~
-
-
TRANSMITTING PURPOSES
~ Aosssoiie Dimensions
Vie | Vo I Wo Bise aoiinbudti
tot. Socket max. | max.
- Sl Typenumber | Description | diam. | length
&V) | V) | (A) | (kW) mm) | (mm)
-
53| 48 6 | 288
6.1 12 9 | 648 | super jumbo 40619 Medium 72 | 308
™| 106 | 144 9 11296 | 4 p. 40403 cap.
M6 screw
M 53| 48] 20 95 20 mm
61 | 72| 30 | 215 40620 cap 117 387
106 | 144 | 30 | 432 M8 screw
-
-
-
-
-
-
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INDUSTRIAL TUBES
PREFERRED TYPES

IGNITRONS
Single phase welding wirvice Rictfer sirvice
Type | PLSSS1 | PLSSS2 | PLsSSS Trve FL 535
Max. Pesk
Demand | 600WA | 1200WA | 2400 kA Amde | 900v | 2100v
Power Voluage
Max, RMS Pesk
Fine €00V oV | 20V Anode | 18004 | 1200A
Voltage Current
ol |5
Thres,phase welding service Amde oG08 1. 108
Type PL 5551 PL 5822
Max.
Pak | 1200V | 1500V | 1200V | 1500 v
Anode
Volt.
Max.
Pk | 600A | 40A | 15004 [12004
Anode
Current

INDUSTRIAL RECTIFYING TUBES

Double-anode types

Mex. D.C.
output current'

13A[2A3A 4A 6A 15A BA 50 A 60 A
8V 328
;S 4HV 1119 367
g s 5V 1069K")
S ﬁ 60V 1010 | 1110 1048 1039 1049
< 5‘ v 1838 1849 1859
%>
‘z’: 150 V 17254 1710
a5V 173y 174 | 11769 | 1)

') To be used only for D.C. arc welding apparatus. ) Single-anode types.

THYRATRONS
Max. D.C. Mercury and rare gas Hydrogen
iput
o] 01 A 05A[25A]32A [64A [125A] 15A |25 A |35 An[90 An[325 A0)
2V PL 150

%[ wov [PLafpriso
al
A& [0V PLST
2 J
28[s00v PL 5544| PL 5544 PL 259 L 260
§§ 2500 V PL 17}, PL 105!
22 [3000 v 3cts
<<
= 8000 V 4C35

16000 V scz2

“) Max. peak anode current
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INDUSTRIAL RECTIFYING TUBES

F"";'t‘:"’ Voitages Currents cha-rl;);fei:ﬂtics Dimensions Bl
Type vi | n Vae | Wissd 50 lap R | Vien | Vae | Diam. | Height conhieiions
max. max. max. max. min. max. max. max.
(\) (6] (A \%) (G} @A) | () (\%] (\%) (mm) | _(mm)
328 1.9 3.0 28 90 0.65 4 3 16 7 33 H2
20 65 2 10 4 5 .
354 1.9 55 130 | 400 025 1.25 50 16 8 62 125 Edison
4 l%,.o
367 19 8.0 45 140 3 18 1 16 9 81 170 7
%
451 1.9 28 16 50 0.65 4 3 1 7 33 12
1002 1.9 28 160 500 0.1 0.6 15 16 7 39 121




r T 1
I3 I T T
) D DO DD>»DODPOD®D

100 |2 |19 | 35 60 185 | 065 | 4 10 16 9 37 120

1037 |2 |19 | 1 60 | 185 | 3 8 s | e 9 85 240 it
103 |2 |19 | 2 60 | 185 | 75| 4 [0 | 16 9 94 264 ot
1048 |2 |19 | 7 60 | 185 | 3 8| s | e 9 81 170

1049 |2 |19 | 285 | 60 185 | 125 | 5 | 03 16 9 101 280 STrame
1053 |2 |19 | 4 w | 150 | i2zs| 5 |os | e 9 101 287 o
1054 |2 |19 | e8 a8 | 150 | 20 | 120 | oas | 16 9 i 350 -
1059 |2 |19 | 4 6 8 | 20 | 120 | 02 i 9 i 350 g
1068 | 3 [ 19 | 1 5 | w0 | 2 (A I - 15 175 255 Edikin
1069k )| 2 [325 | 20 55 170 | 30 | 200 | 012 | 16 10 14 365 -

%) For welding equipment. ?) With fan cooling.

[
(=]
w
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Filament | Voltages Currents Typical Dimensions
ta characteristics oo
Type Vi Iy Vie | Vinw | 1a Iop R'. Vign | Var | Diam. | Height connections
max. | max. | max. | max. min. | max. max, | max,
M1 A) (\4] (Y Y] @1V 1V (mm) | (mm)
1089 1.9 1 60 185 5 30 12 1 9 94 259 Goliath
1110 1971135 60 185 | 0.85 5 4 16 o 39 131
1119 19 | 58 45 140 |15 9 1.8 16 9 71 124
1129 19 ]! 55 60 | 18 |15 9 25 16 9 7 140
1138 25 | 27 8 | 275 [ 15 85 0.3 16 10 15 269 Coliath
1163 225147 130" 13751 6 36 0.5 16 9 83 178 Goliath
1164 25 25 80 | 225 15 90 03 | 16 9 98 220 Goliath
275 850 20
1173 1.9 131 5% | e85 4 % 075 | 229 | 12 62 189
L .
C e ¢ ¢ o ¢ 0|c




) $7w 1 PP PR RD PP O T B D
1174 I Lz as L Le N los |2y ]| 77 | 28
Spec. 3p.
775 | 80 75
1176 1 T = 26 O ) Tl I T 750 ) 0 O "5 s
7
177 ] 19 [ oo | 23|80 125 [ 2 [or |y |12 | 128 | 362 ekt
1533 3 9| B | 25 |80 |5 B [ 06 B9 | 15 | 192 | 270 s
1534 2 19| B |25 |80 |75 | ® | — [H9 |15 | 197 | 210 W
1543 3 19 | 36 | 25 |80 [83 |70 |o4 [509 |15 | 207 | 265 il
1544 2 19| 36 | 25 | 80 |125 | 0 | — [0 | 15 | 242 | 278 e
1553 3 19| 70| 275 | 80 |133 | 135 |02 |09 | 15 | 297 | 355 J
1554 2 19| 0| 255 |80 |20 | 135 | — 509 | 15 | 317 | 35 eibles
1564 2 19 | 10| 25 |80 |30 [ 135 | — 509 | 15 | 312 | 3% eablas
1710 2 19| 7 | 150 |40 |15 9 |25 |29 |10 | 695 | 205
1725A 2 19| 35| 15040 foes | 4 | 5 |29 10| =0 135

N ) With auxiliary igniti it type 1289 (40V, 10 mA). *) With auxiliary ignition unit type E3 108 03 (100 V, 25 mA).
B o i Bhiment via a ressor of 10000 4, 05 W, =" R




80C

Fildaan::m Voltages | Currents chalz‘ggz'm Dimensions E
Tve | m [, [ [ | Ve [Vinws| Jo | Tow | Re | Vian | Vose [Dian.[Feight connections
W L W W ]| @ | o) | Gam)
1729 2 1.9 8 95 300 | 3 18 104 |30Y | 10 81 240 Goliath
1738 2 |19 18 95 | 300 |75-] 45 (02 | 20 9 94 | 284 Goliath
1749A | 2 |19 |25 9 |300 |125]| 75 | 0.1 | 22 10 101 | 290 straps
1759 2119 ].60 95 (300 | 25 | 150 [0.05 | 22 10 141 | 435 straps.
1768 2119 11 {285 | 880 | 3 10 — — 15 176 | 240 straps
1788 2 119!1'u 95 | 300 5 30 |03122) | 9 94 | 284 Goliath
1838 2 |19 |215] 115|360 | 75| 45 |0.25 |22%) | 10 97 262
1849 2 119 |29 | 115360 {125 75 | 0.2 {22% | 10 | 105 | 294 straps
1859 2 |19 ]60 ] 115|360 [ 25 {150 | O.1 28 12 143 | 436 straps
SSE.IEDNE. YN ' 000000 0 &




) ® ® O ® O D PO O OO OPPOPODPODPOO
RELAY TUBE

Fil;;?:m Voltages Currents i Dimensions
Type Typical _ Base
Vi | Ir Th max. max. characteristics Max. Max. connections
diam. height
V) | (A) | (sec) V) (A) (mm) | (mm)
Vare = 2V aign
PL 5 Vinp= 1500 |, = 359 | pav — max ./ 8sc
Tiodewih | — | = | — | Vomemax 300 [[; = 05 | P = max BV | g5 | 190
pecki —min20| Ly = 1000 | fea- = max- 200 O Y,
tHg = +10-40°C k a
Filar:!:nt Voltages Currents . Dimensions
T4 Typical Base
oS Vil Iy Th max. max. characteristics Max. | Max. connections
diam. | height
(V)| (A) | (se) [\2) (A) (mm) | (mm)
ok VoW 3|6 =o0s|T 6 sec)
Triode ainvp = = Uil i = max. (Lsec
bydogen |63 | 225 1120 | AN g5 |y = 35 | VapXhap XHrea.<03x10°9 | 40 | 17
2 e Viinvp = 200 Medium 4p.
(=]
©

%) Freq. = pulse repetition frequency.

?) Ignitor voltage. ®) Measured at half amplitude.

1) With fan cooling.




THYRATRONS

X)
[ary —
= Filament data Voltages Currents Tociedl Dimensions =
ypical 2 2 se
Type Vi | Iy |Ta max. max. characteristics 3",;,3, m:’f“ connections
(V) [(A) [fsec) V) (A) (mm) (mm)
= e P TT
Triode = 5 imp = max. 6 ytsec®)
bydrogen | 63 | 61 [ 180] 37 wind?5 | I = )| Vixlpxfreq.<2xiory | 6 175
filled l,'?nvp _ 200 :
G ] P P———
Triode a - s imp = max. Msec
bhoen | 63| 106300 | AT i 00 | By S 30| Ve lexiea<3axion| © |
filed Vinw = 200
1690 2 - -
i — [ e = 0
inertgufited | 4 [ 13| — | Ver 500 | 72, e, —mex 150k | B %
L
EC 50 Ve = 1000 | I, Vaw = 3BV
vote | 03[ 73 |10 | Viow = 1000 | Jy freg —imax. 10k | 8 108
inert-gas filled s Tiics = 1 psec
Vo = 60 o
PL 2D 21 Vo = 1300 i Ve = 5075 e
Taede | g3 |06 |10 ] pee = IO W= mex  30se | 7 54
gas filled o i R tamb - —75-+3g g
Vary= —10 fee: = +
PL1D Vo = 401G = Ol |V 238V
tiode tor ainvp = ay = max. sec ¥
wheand | 185 |34 | — | P2 00 | f, = 4 |ieq —mar, 100gs |25 | 108 mignon
relay
circuits Vo = 1800 famb = —75-+90 °C

1) With fan cooling. ?) Freq. < 20 c/s. ) Measured at half amplitude. *) Freq. = pulse repetition frequency.
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2500 | e Vae = 12V
PL 105 ’cp ;dion = IO(I)g use
= = max. sece
s, |1 % || 10 [300! o me = te+80°C | 1B o
s v i g = A4 )
‘ nare) = e Super Jumbo
PL 150 - Vi = 12V
Triode i o 8| T = 1000 psec
mercury- 19 26 120 N 025 | Tv = max. 15 sec 92 293
vapour po = 2 | e -+40-+80 °C = e
a0 filled g = 0w lios = +40 °C
I Vae = 10V
PL 255 Vo = 1500 [ = 128 |l ke = 1000 v
mowy | 5] 14 [0 fame= BNl = 8077 - mx e 2 f 334 s
el o= —10 | [ = | il
Vo = 10V
PL 260 Vo = 1500 | s 7’ |t Yo =
Triode e 200 Tdion = 1000 psec | 127 405
mocury |5 |25 | eoof e = Z00 | I 02 | o = max s v
i Vo =10 N = T |ltHe = w40-£80C
e oS Vee.. = 15V
PL 1607 ot 2 00 | Tien = Wusee | |
riode e % av = max. sec
e | 2| 26 |60 5:(-"); ST ﬁ;v OB |um = —B490°C
Via= =10 [fip = 025 [tee = +20°C
o
-
-

%) At negative anode voltage. ?) At positive anode voltage.
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Fil;:n;m Voltages Currents Typical Dimensions Base
Type Vil Ir Th max. max. characteristics Max. Max. connections
diam. | height
V) | (A | (sec) [\%) (A) mm) ‘mm)
PL 6755 - Vare = \ 12V
Triode = 32(2) Thion = 500 psec
areurres || 125 11 60 < 025 Taw = max 15 sec- | 59 22
“inertan - " me = +20-+80°C
filled = famb = 0-40 °C
PL 5544 = 32| Ve = 12V
Triode 251121 60 = 0“% ;_di“ = 40—40?5 sec 67 190
inert-gas = i = max. sec
filled = 25 | tamb = —55-+70°C pa{
PL I 64 | L. 12V P
5545 o = . are =
o I = 80 | Tdion = 50—500 psec 67 29
e | 2520 | 60 o= 02| Tw = max_ I5sec
G Iy = 25 |tamb’ = —55-4+70°C
PL 5557/ - | v, = 12V
V. = 2500 | I = 0.5 S
e Gen= 5000 Ly = 2| Tden = 100 usec | g3 | 165
mercury- 25 5 5 gEavRLE Al Tov = max. 15 sec
el Ve = SW0HL = 001 e = +40-+80°C
filled Vaar= —10 | Ipp = 025 m: — 140 °C
PL 5559/ ) 25 Viee = 4 12V
PL 57 L 15 Tdion = 1000 psec 74 185
Triode 5 4.5 T 0.25 Tov = max 15 sec
mareury o= tHe = +40-4+80 °C
ied r = e = +45 °C

1y At Voo == Vginvp = 1000 : [, ='3,6.L, —SVﬁ—ZO
"R RN E S

0

(

(
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IGNITRONS

-
. A.C. control
(two tubes in inverse parallel connection)
Type Vatins Maximum L Iy T
demand max. max.
i (V) (kVA) (A) (A) (sec)
=1 s0 | — | 302 | —
1
J =t —_ 180 — 56 8
600 — 30.2 —
PL 5551 5 1
J - — | g = 56 .
600 = 30.2 —
[ 75
| i — | 200 = 56
) i 060 | — [ 76 | — "
‘l — |30 | — 140
1200 — 7.6 -
5
‘1 PL 5552 250 el 400 . 140 14
1200 — 75.6 —
) - — a0 | = | o 0
-1
J PL Eg55 i 2400 — 135 —
24 — s | = | 207 ke
L
-~

Design \falues only. Max. duration 0.15 sec.
igmitor ratings: lign min =30 A

fign max. = 100 A

-~ Vign min = + 200V
ign max.: anode voltage
-~
PL 5555
L o . ;
1 Rectifier (continuous operation, phase control angle = 0)
* Van Vainve L Ls Freq.
max. max. max. max.
‘1 [A%) )] (A) (A) (c/s)
_L 900 900 200 1800
25-60
‘L 2100 2100 150 1200
- 212



FREQUENCY CHANGER RESISTANCE

WELDING SERVICE =
Vao Vainvp Iop 1. Taw LilsY) Freq.
TyPC max. max. max. |corresp. max. "
lnpul ou!put
min.
V) V) (A) (A) | (se) (A) | (c/s) | (c/s)
1500 20
1200 1200 120 70 6.25 0.166 | 50-60 o r
PL 5822 = . -
6 < a
1500 | 1500 336 56 6.25 0.166 | 50-60 5
-
D Fav=0.2 sec.
-/
S~
Van | Wanwl Teo T Tav | Ll Freq. I
T max. [ max. | max.|corresp.| max. | max. -
ype input | output I
min.
[\ [\%) (A) (A) (sec) (c/s) (c/s) J=
1200 1200 o > 10 0.166 | 50-60 5 l
135 | 225 s ; r
PL 5551 oo 0
1500 | 1500 e e 10 | 0166 | 50-60 | 5 r
Y Tav= 02 sec. =

214
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“ DIAGNOSTIC RAYPROOF TUBES

Max. .
peak anode voltage (kV) Max. ratings Anode
Type Circuit?) Focus Radio Fluo- I;;?:rl; Cooling Heat
graphy égs~ Type | capacity
1 el 415 (| &) U oec HU)
20610 100 | — — | =1 -
20611 | — |10 | 110 | 110 BEZh & | W
20620 100 | — — — | —
20621 | — [0 | 1o |10 | — A 6 e
20630 100 | — — | = ) ) ) sta-
20631 o 1o | 110 | 1o 4.1 10 | 450 air air h;;l;- —_
20650/01| 100 | — — | =1 -
20650/02| — | 110 | 110 | 110 Lisd| 26 f 40
20651/01| 100 | — — | =1 — .
20651/02] — | 110 [ 1o [ 110 | — Ll | 18y w0
) 1 = self-rectified operation. 4 = three-phase full-wave circuit
2 = one- and two-valve circuit (half-wave) 5 = Villard circuit
3 = single-phase full-wave circuit 6 = Greinacher circuit
® ( ® 0 (¢ ® & @ {




) DJAGNQST!SE DISTRTHVBE D @ D D D 2 D D D D D O

21895 =50 = || = =1 =] =[ o8 Joz [ 32 11000
sta% |- — = | =)—=1|—=1 10| o8] 240 25000
21837 |—90| — | — | = | = =1 15 |10} 240 " ’ st 125000
2438 [~ — I =" == | =1 15 | i [ 248°[ * ol fron- 55000
21839 | =85} — | = [=1]} = | = 15 | 10| 225 Y1 12000
21840 | —100| — | — | — | = | =] 23 | 26| 240 60000
21905 15 | 2
21906 23 | 4
21907 3.1 6 sta-
21908 |—110[+1o]+10f — | — | — | 41 | 10 [ 500 | oil | oil [tion-| 85000
21910 1.5/3.1| 2/6 ary
21911 1.54.1 | 2/10
2912 2.3/4.1 | 4/10
21920 153.0| 26 stas
21921 |—110|+125]+125] — | — | — | 15741 | 2/10] 500 | oil | oil | tion-| 150000
21922 23/4.1 | 4/10 7 ary

[ 3]

5




[
> Max. .
« peak anode voltage (kV) Max. ratings Anode
| Insul- .
Type Circuit Focus Radio- f‘;louso-- ar;ist‘;n Cooling T Heat
: . ; i " . graphy e YPE | capacity
(mm) (kW) HU/sec (HU)
21933 1/2 | 21/42
i ) 1
: . 4 . . rot-
%ggg —100-+100|+100 (+100{ — | — ; 25 5001 | il oil e 80000?%)
4
21938 1.5/1.5| 32/32
21940 I 10 —
21941 |—110|+110{-+110|+110f — | — 1.5 17 | 500 oil oil 5 60000
21942 0.8/1.8 10/23 ating
21943 12 | 21/42 vot:
21944 |—110|-+125|+125|+125| — | — 0.3/1 | 2/21 |500Y) | oil ail . 1800002)
21945 0.3/2 | 2/42 ating
21952 0.8/1.8] 10/23 ! 60000
L — 3
250 e 9 Booootn e ) € 0 9 ¢ T (



) DINDLHED SREIOD © 0 0 000090000095

Cooling capacity
Max. peak Heat (HU/min) Angle
T operating it between Receptavles®)
ype voltage wapacity T . . cables and ecepiacics
with air without air tral b
(kV) (HU) circulator circulator | €€ntrel team

P12 20| birer e e
i-polar anode side
22116/63) | 00 bH000 | 3000 200 135° tri-polar both sides
22116/73"Y) 135° bi-polar anode side
22117/33 100 1000 000 18000 30000 90° tri-polar both sides
22118/03 % tri-polar both sides
22118/53 125 1500 000 30000 25000 135° bi-polar anode side
Bt 125 1750000 | 39000 25000 e tri-polar both sides
22156/13 o tri-polar both sides
22156/23 100 500 000 12 500 25000 90 Bickealir anbds. side
22157/03 125 750 000 15000 30000 90° tri-polar both sides
MV 0276/01 140 2300000 70000 70000 90° or 135° tri-polar both sides

N 1) Built-in exposure counter optional. A
\O 2) The cores of the bi- or tri-polar anode cables are shortcircuited in the receptacles.
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INSERTTUBES FOR THERAPY

Max.peak anode voltage (kV)

Type Circuit Focus ,L\f;:xg's Insulation Cooling mﬁ?gr?:l
I 2 3 4 o) 6 (mm) | (mA)
284001220 = | = |=] = | = 5X5 10 i i e
23405 |—260| — [ — | — | = | — 66 18 el o
23604 | — | — | — | — [+220]+220|] 50@ 15 ; : -
23605 | — | — | — | — [+220]+220] 70 30 S watel
24008 -+ . s = = | <50 _— 2 air air =
MV 0675| — [4140]+140] — | — | — 44 8 oil oil —
INSERTTUBES FOR INDUSTRIAL PURPOSES
Macrostructure
25250 — — | 150 | 150 8 20
26202 ‘— | —= | — = |- 150 | 150 4 12 air water W
26215 — | — | — ] — | — | 300 8 10
Diffraction and Spectrography ')
25293/32 850 Cu
25294/32 o 850 W
25295/32 850 Mo
25296/32| 50 50 50 — — — | 350 air water Co
70 32 it ?
/ r
= " ot . —( el i F
o All lypes(llﬂ?“' wi;!mws (,. I\-/h(a—Be.( B AN 2B BN 2n Bm AN BN A A
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v, Iy Fesiis I, max. (mA) Total Vacuum|
Type max. max. max. length Base |Insulation or Filament
intermit- | conti- [ M f?ﬁié type
(V) (A) (kV) tent nuous (mm)
28000 17 8 125 500 | 200 478 DE air
28001 19.5 8.5 125 1000 | 200 478 DE air
28115 12.5 8 160 300 50 685 DE air
28117 12 8 180 300 50 825 DE air
28118 12 8 200 300 50 825 DE air
28119 | 12 8 220 300 | 50 | 825 DE gip | TEouumn) tdngsen
28121 12 8 150 300 50 500 DE ail
28125 13 8 125 300 50 250 DE air
28129 12 125 140 700 70 285 |[E,DE,K| oil
28130 12 125 125 700 70 268 | E,DE,K| oil
28136 65 6.0 125 1400 500 267 | D,DE,K oil acuum thoriated
i 28137 g ’ 150 1000 | 400 285 | D,DE,K tungsten
S
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PREFERRED

VOLTAGE STABILIZING TUBES -
Current 1—10mA | 5—15mA | 530 mA 1—0 mAL
9 8 85A2") -
EZl = wa_ 9
g3 108 0B2 -
a >
S 150 15082 0A2 "]
3) Voltage reference tube v
PHOTO TUBES RADIATION
COUNTER TUBES\‘
ol Red semte | Bl senitive
Radiation Type |
=
33 ey 90 AV 4 ““’j
T2 3545 18504
> 0By 18305
18506
'?I 35 Sg 80 AG |
44 3545 TRIGGER TUBES ~
g 3554
R
H.V. SURGE GAS NOISE W
LIMITING DIODE SOURCE

SemBund | KSOA

DECADE COUNTER
TUBE

¢ € ¢

EIT

226
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I'YPES

SURGE ARRESTERS

Y
L My 25A/ sec | SA/l sec | 5A3sec | 10A/l sec | 10A/3 sec
temporary current | <
80—120 V 4378
| 130180V 4349
(&)
< | 150—200 V 4371 4369
=
a! 280350 V 4372 4379
> | 400500 V 4397
700—850 V 4360
MAGNETRONS

Minimum | 7107 | 15 kW | 40 KW | 225 kW [ 360 kW | 400 kW | 500 kW
peak output

90— 1® 9 W

12201350 5J26")
2940—3060 55100
Es 34503614 55085
o | 87508900 2J50
~ | 9000—9160 2J49
-
o
Z | 90039168 55032
g 9168—9345 55031
= 19210—9270 | €370
9345—9405 | 2j42 | 2142a | 725 | 4Js0
55030
9405—9505 55029
M runable
Y
KLYSTRONS
o
b Max. 20 mW W | 200W

continuous output

% 8702—9548 Mc/s | 723A/B, 2K25
=) 33203450 Mc/s 553341)
E 8600—10,000 Mc/s 55395

) Fixed frequency.

227
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PHOTOTUBES

Ra- Cathode Typical characteristics | Max. ratings Dimensions
T Va Cfxals- :Iiioar; Pr Dark Nt C,p | Tot. | Di Base
-lee o . ot. | Dia- 5
P | cuum l;d eene Type |iected| } ?:r:t ) R. | Vs I e tamb < height | meter connections
5‘{" area max. | (2A/ 4 e max. | max.
Vi
i (cm?) [ (V) | @A) | lm) [(MOV) | @A) |CC) | (pF)| (mm) | (mm)
88CG| — |G caesium 85 | 0.1 8| 1 [90]15
red -3’-‘ 4 |1 100(3.0f 33 16
oxidize
58CV| V |— silver 50 | 0.05 | 20| 1 {100]3
90 AG] — | G 5 8510l 130 1 ]90}|06
caesium
blue on 4 70107 | 54 19
90AV| V|— e 851005 | 45| 1 |100| 1.25
90CG| —|G caesium 801 |125( 1 |90]07
red 2 24 100| 1.1 | 54 | 19
oxidized
90CV| V|— silver 501005 | 20{ 1 |100]3 i i ic.
Miniature ?)
. |
caesium
3530 [ — [ G | red oxi_?ll?zed — [100f — | 150] 1 [100|75%| 5]|3.0] 76 | 18 9 L
silver -
W W W R EEEE 0 0.9 9-¢




) $ -9 P P90 9D
caesium
3533 —| G| red oxiﬁ?ze 4| — | 8f— | 120 1 [100
silver
caesium
3538| —| G | red oxi:l‘ilzed +— | 8| — | 120] i1 |100
silver
caesium at 4
35451 V| —|red | 90 .| 08] 90| 005 200 1(250| 5 |50|2 | 7 |165 O
silver (Pé\%)
Spec. 2p.
.
caesium ~
of
3546 —| G| red il d?ze g | 08 8] 0.l 150f 1190 2| 50]2 73| 165
silver (l;‘%)
Pee-Wee
caesium ’ A
3554 —| G | red 4y 45| 8| 0.1 150 1| 90f 2 | 50]| 3.4( 103| 30
oxidized o
silver ¥ Tapered
small 4p.

!) Measured with a lamp of colour temperature 2700 I&
All cathode must be inter d externally.
?) Total cathode current.

6Z
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VOLTAGE REFERENCE TUBES

Dimensions
Vi) | Vo AV, | Total [y Ba
Type | Vo | Jaxec | " 0 spread la 1 fnax. | heibgt l,)nl:;n connecsteions
max.
V) | (mA) | (V) V) | mA) | (V) | (mm) | (mm)
85 Al 853 4 125 | 83—87 | 1—8 .4 80 32
85 A2| 853 6 125 | 83—87 | 1—I10 4 54 19
Miniature

1) In complete darkness Vign may have a higher value.
2) Variation of Vo (Iz = Iarec): max. 0.3% during the first 300 hours of live
2% during the subsequent 1000 hours

max. 0

e O kb=Crg 0-0 0 . @ 1% n sport prm (00 Jourgemaye afte the firs( 300(’<~our(



> $ 92999 3Q1RR MRAR® 209000

OA2 | 150( 17.5 | 180 [144—164 | 5—30 6 67 | 19

OB2 | 108] 175 | 127 [106—I111| 5—30 4 671 19°

90 C1| 90| 20 | 125 |86—94 |1—40| 14 541 19

Miniature

100 E1| 100 125 | 140 |90—I105 [50—200] 4 | 168 | 55.5 lrl %
o
A

1€2
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VOLTAGE STABILIZERS

Dimensions

Total
height
max.
(mm)

Diam.
max.

(mm)

Base

connection

72

27

54

de—

Miniature

]
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Pooosoosonoaosonoep
150 C1| 156 20 | 205 | 146166 5—4o0 | & |77 E8].8 B
4687 | 90| 20 | 125| 85—100|10—0 | 10 |, d (BB B
15 | 100 4| 140| 90—110] 1-8 | 4 | 84 [ 2
13201| 100{ 100| 140 90—110[15—200{ 20 | 154 | 54

) In complete darkness Vign may have a higher value. 2) Jaie= g vec:
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SURGE ARRESTERS

Bt Max. ratings Mains voltage
Isni- glil;Sh' Tempor- C.:?':' AC
Type v:i:‘nge vl:ﬁ_ ntd 'Fi|:_n" di“";"‘ D.C. vlue Dimensions
age I J e (r:pe;t- max.
(Vde) Jvde) [WGed | @ [ W) | & | W
4349 |130—180| 110 5 3 6 10 70 75 5@
H
4369 [150—200| 110 10 3 10 10 70 75 i 60-65
2
4370 | 80—120 60 |10 3 10 10 36 50 g ?
49-52
4371 [150—200| 110 | 5| 3 6| 10 70 75 %@
4372 |280—300| 250 | 25| 1 6 10 200 180 ﬁ?
eje ¢ ¢ |( ( €| ¢ C C ® 4




SET

) O D D9 P ) D ) D DD ® 99O P
4373 [150—200( 110 | 10 0] 10 70 75 L
0. P |
o
4378 | 80—120] 60 | 10 0] 10 36 50 ’gIELJ
60-65 ;
(140,
4379 | 280350| 130 | 10 0] 10 50 | 180 8 ’?
A
1.6
4380 | 280—350 250 | 25 6| 10 200 | 180 49-52
s
4383 | 280—350| 130 | 5 6] 10 50 180 g
925-98
rw—'l
4390 | 460—660| 400 | 10 25| 500 — | 300 )
(Vett) | (Vetr)
R,
60-65
74,
4397 | 400—500] 200 | 5 10 10 150 | 230 mli l‘?
S
L 15
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ELECTROMETER TUBES

V Il LV -V IV, S I I Ba:
Typc I 4 w = p’ £ . COnﬂCC:ieDnS
M @AW | V) AV (LAN) (A) (A)
t &
4060 3
0.7) 300 | 4 — |100 |—2.5] 28 |05 —_ <104
Triode .
H
+f
4065 AR
1250 131 9| — |[100 |25 80 2 —_ <125% 10714 og
Triode Ao
! NC
Subminiature
4066 P ‘
1.25| 13 {45]—32120 | 3 17 1| 25% 102 og2 '
{Tetrode- N %l OO0
ecoleleleleplele € pe¢eele o0 0 ¢
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> D ® BMAGE OONVAIRIERS ® ® O

)

D 9

Photo- 4 y
ca- | Screen Voltages ifeas Picture Dimensions
T Execu- thode N magni- regolut- Tot
e tion') eff. S v e iz Va | Ve Vil ficat- 1o 1 ol‘h Diam.
diam. diam. & ¥ # 7 max. |max. max.| ion (lines/ ::‘agx max.
ines .
(mm) | (mm) (uA/lm) | (kV) | (V) | (V) (kV) | (kV) (kV) cm) (mm) | (mm)
AA
- AB 20
Laide éi 30 116 6 == = 6 == - | 3—7 200 240 17
i
CB 15 L
CG
AA
Ag 20
;)8_131 éA 28 28 5 = - 6 — - 1 ]200—500 97 65
i} e
CB 15
CG
AA
L A8 | B sl o el 6l 6102535 200 | 200 | w7

1) l'he first letter indicates the type of photocathode:
= caesium on antimony, blue sensitive.

C = caesium on oxidized silver, red sensitive.

The second letter indicates the colour of the luminescent screen:

A = blue, very short persistence.

[
w
~

B — blue, short persistence.
G ~ green, medium persisience.

) At a colour temperature of 2700 “K.

%) Grid cut-off voltage.
%) At picture extinction.

) At exposure.

.

All types are magnetically focused
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THERMOCOUPLES BIMETAL RELAY
Iy (mA) Dimensions Max. current
Typical Bas
Lamit of ﬂ:: 131;1. Diam. chiracteristics N congeckivs
Jfonain o ] P e
el I= 92 ma |20
0 | % & 13%)
Rp=340— v
0 |» & | 2 mn L oa
50 150 Timing = 80 sec
. 380 v A
100 {300 Gr=tedi | Te

Y) The EMF 1s proportional to the square of /; up to the stated current values
(max. deviation £ 2%).

OO0 00O OOO DD OOOOO® BT
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CURRENT REGULATORS

General applications ) Industrial applications ’ Special applications

Type Veontr | Irea Base connections Type Veonte Jree Base connections Type | Veorrr Tree Base connections

(V) (mA) v (mA) (V) (mA)

£
C8 | 80—200 | 200 1@1 '@ 329 1030 | 1150 e 1904 | 30—80 100
H
P H Swan
340 3—10 | 5%00 Edison

452 720 | 1150

C10 | 35100 ( 200 %r '@ 1305 2—6 1000 Edison
| 4

In—{ :
§0—200 r
ci1z 200 'v%n,-@- 1012 | 618 | 5700 Edivon 1908 | 5—i5 | &

=
P 1120 6—18 | 3200 Edison

, @ 1331 | 1540 1450

Octal H H

1909 | 1545 625

U 30 | 70—125 | 100

682
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Special applications

Type Veonte lree Base connections Type Veone Lies Base connections
V) (mA) V) (mA)
19094 | 15—45 | 625 1926 | 826 | 180
3 0]
1910 | 5—i5 | 1400 w ) 1927 | 40120 | 180
SCAHHD
f H W
1913 | 4—12 | 2000 Edison
1928 | 80240 | 180
Edison
1918-01 | 4—10 | 100 i
laeon 1941 | 80200 | 300
1823 | 15—45 | 430 Elison 1945 | 80—120 | 275
. I B B N N B B N B BN N N I N N BN N N




D) DO D 9 D.OODPODODPDDO®>®O"O°"O®9P®9®9 00

IMAGE ICONOSCOPE

Type Vi I Scanning system Image system Operating characteristics
[CORGY
Cathode voltage —930 V)
Voltage of g, and collector ovY
Voltage of signal electrode 0V
Focusing: magn. Photocath: 12X 16 mm Voltage of photocathode —1000 V?)
5854 63 | 0.63 Deflection: magn. Signal electrode: 45x60 mm | Beam current 0.1—0.2 pA
; y Cut-off voltage: —30 to Focusing: magn. Current of focusing coil 10 mA
—70V Current of image coil 5 mA
Signal electrode resistor 0.1 MQ
Required illumination for average
scene, at F :2 1500 Lux.

') Measured with respect to earth

N
~
-l




N RADIATION COUNTER TUBES
® Radiation | Wall |Threshold|Operating | Plateau | Plateau | Dead | Back- Dimensions
Type Disciioi itivity | thick voltage Yoltagc l::gth ("/;Io;g:r time (g;s:tnj le-rla:tt}; I()iam.
mlem? ] M | W | W 100V | @ed | “min) | (mm) | (o
1500 | Non o ine w250 | s [ wso | 10 [ <2 [<7 <209 |
18501 s"i;}"quemhing vfud| g5 Lwe | o | 50 | 22 [<B [y wy |ms
18502 | Self quenching| ¥, 8 7 300" 350 100 <115 <150 f <40 | T [T
18503 | Self quenching| 22" | 250 | >25 | 2 | <2 | <0 | <20 ]| 4 17
18504 | Self quenching) @By | 239 | So [ 9 25 | <2 |<100]| <29 % 17
18505 [ Self avenching| g | 1629 | S50 [ ) 2 | <2 |<is| <5y 5 | 255
18506 | Seif uenching) o, g, f2sasyl S35 | oy [0 | <2 | <ws5| <4m| 5 |35
18509-01 | Self quenching| B, ¥ 90-75 | >320 )] 100 fosctsfoaa 50 [ a5 | To00 L R0
18513 | §ef avenching| @ Band oo | s | ;s [ 0 [ <05 [ <70 [ <6y | e | T
1661 | Sat quending “;ﬂﬁj and | 3549 | 600 B0 | 200 | <15 | <20 <4n| max | max

‘(Arbi(('y wi{:n pl.t«\u. ? Wintw !hi(l'ness(’) Sht'o'ded.( ( ( ( ( ( ( ( ( ( ( (
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hlnm-b . I\Vlve‘; 5 Peak Inter- | y
Type Sk | bl | T i Type |chengeable) V7 | I | T | Acpli- Typical characteristics
type (cm) Me/s min. (kW) type  {(V) | (A) [(sec
2 2 = 9345.9405 7 kS
2] 424 - 9345.9405 2 N e L
7] 49 — 3 w0 oien 0 stibeils (= el
R gl | 8| [ o5 el el
= = max.
i ie InTe Limiter m R
gz _ - {5 550 Loy = min. 2A | Wa = max. 75 W
unable
cv 310 - 3 92109270 7
25 A v om 9345-9405 L KLYSTRONS
55029 9405.9505 at |
55030 9345.9405 2 Toer- | Wave- it
o e | "™ LT Bl 16 R
55085-01 v 1483 35703614 o fom) (Mcls) )
= e | m e
5.0 1485 : - :
55085-04 CV 1486 34503490 reflex S : i o
RET oo e
#! - . .
5510003 CV 1481 101 29803005 400 reflex 0 14 3 | g i
55100-04 CV 1482 29402980
55334
TR AND ATR SWITCHES Tt e O B B i &
ixed freq,
Type lm‘ev‘;:aa;]yg;:b]e Applicaiion Frequency 55395
(o) Tunable - 3| 860010000 50/180
) 1B 26A CV 725 TR 8490-9600 g '
e 1B 35 CV 369 ATR 9000-5600 LS 2




o
IONISATION VACUUM GAGE

FOR MEASUREMENT OF GAS PRESSURES .

Field intensity of ‘1
?;iz’gl: 5 recs;:: a5 required permanent
magnet j
322

95 - 5
“Cold cathode 2000 Vac 10°—10*mmHg| a

Type

g
£
ele e ecoocoenooececeocooles




FE R E R R R RN T P SRR R R RS & )

Tone vy Iy 2 Vies Va Iz Noise level
aw V) ® (cm) W W (mA) (db)
K 50 A 19.3
Nean filled 2 2 3 6000 165 125 R = 2700 @
noise diode
K81A ’ 13
Noise diode 185 21 100 15 R=500Q

N
-+
“
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DECADE COUNTER TUBE

Type and | Filament Voltages Characteristic .
Apphication a Resiators Currents (mA) dita Base connections

Vi = 300V B

EIT | yy= 63V|Viy = 119V|,  _ (g5 |Ra =
Decade Ir= 03A | Vip = 156 V| 'k : Sl
counter tube s 15Q R;c -;

Duodecal

|

0000000600000 e¢000 0 090 04¢
P




DODODDDDD O MPIRNZE® 292 9 9 9 9 0

L¥¢

- . Dimensions
: suia aknge - [T Diam. .
Type Typical characteristics o length Base connections
max. max.
Z50T Vat. ign = 7i V| Ve (la=2-6mA) = 61 V| Jo. =max. 6mA
Guntitted | Vst imn =min. 66V|V, [,=26mA)= min. 54 V| L, = max.24mA | 92 13
el = max. 80 V| ¥V, (2 =26mA) = max.67 V
b ap = max. 175V
= 105-130 Veﬂ = 8V |l, =max. 25mA
1267/ Vn ion (Ve =0V) = = min, 70 V |lsp = max. 100mA
Z300T = min, = max. 90 V 9 3
Gas-filled = max. = 60 V
triode | Vg (Io 4= 25 mA) =
L. vansflVa=140 V)= max. lOOuA
Octal
5823/ |Vaign (Va >0V) =29V =min. 73V |l =max. 25mA
Z900T (._2smA) -‘ay v = max. 105 V| Iop = max. 100mA | 5, -
Gaa-filled { 80V (Var. transt (Va= 140 V) = min.
triode Vu I, >0)(I. 25mA)= 6l V 400 pA
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SEMI-CONDUCTORS
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GERMANIUM DIODES

12 min. —I4 max. (pA) Ia | I | Lurge| Vaing] Turm
Type | Dot | k) o e | max | x| | S Ca| twmo | Bue
Yast I et® = = 23 A @A) @A) V) Rl €9
General
OA 50 | purpose [ 5 - 30 500 - 50 | 150 | 500 0] 75 | 1 | —50t0+60
diode ~
High back
OA 51 [resistance] 5 - 7 100 - 50 | 150 500 | sonf 75| 1 | —50t0 +60
diode
oass [ 10wkl 4 - - = 600 50 | 150 | 500 [100% 120 | 1 | =500 +60
0A S5 [ 'l | 4 5 - - 500 |50 | 150 500 [100y] 120 | 1 |—50t0 +60
General
OA 56 | purpose | 4 - 50 80 - 50 | 150 | 400 | 09| 8 | 1 |—50t0+60
diode
Video
OA 60 | detector | _ % = 60% and Resmping = 3000 Q) s =] =29 0|1 [-s0w+e0
diode
"X | _
oA( riel('..i( « e- @ 4 C- 0 € |5d|»oo s9lCo |€ | L] € (
jode




g }
AR BRI EREIEEIIEEEEREYXXREIIEY R
video | V43 IS 25
OA 10 | detector | = ™ 1= T 50 | 150 [ 400 23 P 1[50t +75
lode | 4025V | 30 uA
General | V¢ 3« la —Id?tsyd _“‘t‘)'o Vi
= 3 A, [ o
OA 71 | purpose | " | 1y Vs fiso (200 _ 0t 460 |
+ 105V 7 1A 250 pA )
Matched
pair for| Vaatlg| —laatVa — lqat Vd %
20A72| ratio | =0.mA|=—I5V =—45V[10 [100 |200 | 57 P 1| =50t +60
detector| + 0.2V | 08 uA 130 A e
crcuts o~
3
— 80
Video | Vaat la 1 &
Bl ~l4 at Va —laat Va X
o4 13 deecor| =PI mAl, =15V =30V |50 | 150 | 400f 2P —s010 +75| 1
:urpou 202 v |m . 18pA 100 max. 1200 W
& i Vd:t la _“T'Sy\i —ldat V‘.; -
eneral mA | = —I. = —60 3
0A 74 iipoes]| Bz, ey s 35 | 150 | 200 40 d‘.’c. =50 to +75
+105V| 12pA 400 pA

!) The diode should not be operated at the max. values for voltage, current and temperature simultaneously. ?) The dmde should not be o raled at the max. values

O for voltage and temperature slmullnneously %) Diode in series with parallel circuit consisting of R = 3900 Q and C = Fr-q Mc/x‘ Peak input vol-
— 117e 5 V. Capacitance of oscillator = ﬁf temp. = 20 C The oscillator must have a ligible internal i d its ies. ) When
|dering, the metal diode extension ‘hould held with a pair of cool pliers in order to avoid damage to the diode lhrough excesnve hen
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TRANSISTORS *

Des. |~Vetdo|—Vew | —L A We | Tamb | —V. | W. | Noise Base
Type cription | ™% max. | max. | max. | max. max. max. | max. (|(zg()bc)/s) e 552700
(V) M _| mA) | (mA) [ (mW) | (CC) M _ | (mW) i
OC 50 Point 20 30 5 35 20 15 53
contact collector
ocst| Pomt | 35 5| 3 | 3 | 15 53 Uma menifer
contact
OoC 70 Junction 4.5 10 10 10 6 45 10—15
(all-glass)
collector
ocat| Junctiont 45 | 4o [ w0 | 10| 6 | 4 1022 i
(all-glass)
*) Provisional data.
® 00 O ( @ ® 0 0 O ¢




GERMANIUM DIODES

Ly, = ) 2o Vidiny | Turn
Type Des- '(/m"/:;‘ ik M rn]adx r{'xd;( {:::2 né“(': olver Ca [tarmt Base
cription | y= + 1V |y, . prar_ v e 3 ol *1 60 °C poltage connections
d Va=—3V|Va 10V Va=—50V|Vq 100V @A) ] @A W | W ePeo)
Vqat Iy
oA 81 | Ceneral | Z55 00 1 275 |50 | 150 | 500 (g3 P 7
PUrPOSE | ax. + 1V S
Vaat Iq
General | ¢ = 115 p| &
OA 85 Siiboss r;a:r?/\\/ 5 7 250 50 | 150 | 500 90d.c. 75

See note 4 page 251,
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TRANSISTORS *

—Vetde) | —Vetp) —I. I We Tan —Ve We Noise
Tyge De{g- max. max. max. max. max. max. max. max. | (I O&Obc/)s) Base
cription LD, onnect!
Wl wlew|lewm|w|l ol o] ow pv—
Point
OC 50 || ontact 20‘ 0 » 3 2 15 2 collector
Point baseomitter
0OC 51 cnntact 30 75 35 30 15 53 micee
oc 70 | Junction | - 45 10 10 10 2 ) 8 db
all-glass) average
e i collector
Junction .
oca |frcionl 45 | 0 | w0 | 0 | 5| s S e e
17 emitter
Junction " =
2-0C 72 (all-glass) 13 26 45 45
* Provisional data.
® 00 Q¢ Q¢ & ( @ @ ¢ ®© @0 ¢ ¢



-

INTERCHANGEABILITY LIST

INTRODUCTION

In the first column of this interchangeability list only those
electronic tube types are indicated for which equivalent types
exist. The second column lists the CV numbers and the third
the corresponding Philips type numbers.

With respect to the third column it must be noted that the
type numbers without brackets are direct equivalents whereas
those between brackets are near equivalents. It can be assum-
ed, however, that in practically all cases the near equivalents
can replace the types indicated in the first column.

The fact that a tube is listed does not imply that it
can always be supplied.

PHILIPS ELECTRONIC TUBE DIVISION

255






INTERCHANGEABILITY LIST

21
T Alterna- Phili T Alterna- Phiki
-l ouer | S €V =g naer | e CV g
&
fosi7 (PL5557) IN54A (0A85)
0A2 1832 | 0A2 IN57 (0A85)
OA4 (Z300T/PL1267) IN58 (OA85)
0AG | 752 | (Z300T/PLI267) IN38A (0A85)
OB2 1833 | OB2 IN60 (OA70); (OA73)
oD3 216 | OD3 IN6I (0A85)
OE3 431 | g5A1;0E3 IN62 (0A85)
0G3 49 | 85A2:0G3 IN63 (0A84)
J 1A3 753 | 1A3; DA% 1N64 (0A73); (AT0)
TA7GT | 1802 | IA7GT; (DK32) IN65 (0A81)
1AB6 DK9%; 1AB6 1N66 (0AB3)
1AC6 DK92; 1AC6 IN67A (0A84)
1AD4 237 | 1AD4 IN68 (0AB5)
1AH5 DAF9%; 1AH5 IN68A (OA85)
1AJ4 DF%; IAJ4 | iNe9 (OA85)
ICl DKOI; IR5 IN70 (0A85)
.l 1C2 DK92: 1AC6 IN75 (OA85)
1C3 DK9%: 1AB6 IN8] (0A85)
ICG5GT | 1805 | IC5GT; DL35 IN86 (0A85)
1C21 (PL1267/Z300T) IN87 (OA70)
pu|
D13 1A3; DA%0 IN88 (0OA8I)
IFI DF%: 1AJ4 1N89 (0A85)
1F2 1L4; DF92 IN% (OA85)
1F3 DF9|; I T4 INIII (OA85)
| 1FDI DAF9%; 1AH5 INII2 (0A85)
™ 1FD9 DAFII; 1S5 INII3 (0A81)
1H5GT | 1820 | IH5GT; (DAC32) IN114 (OA8I)
1L4 1758 | 1L4; DF92 INII5 (0A8I)
Ml DM70; IM3 INI16 (OA85)
{1M3 2980 | DM70; IM3 INI26 (0A85)
4 IN5GT 1823 | IN5GT; (DF33) IN127 (OA835)
IN34 (OA85) IN128 (OA85)
IN34A (0AB5) INI35 (0A85)
! IN38 (0A85) INI91 (0A86)
{ IN38A (OA85) IN192 (0A87)
IN43 (0A85) IN19%8 (OA85)
1N44 (0A85) 1P] DL9%: 3C4
IN45 (OA85) 1P10 DL92; 354
IN46 (0A85) IPI1 DL94; 3V4
IN47 (0A85) 1P23 (3554)
IN48 (0A85) 1P32 46PW)
IN50 (0AB5) IQ5GT | 1826 IQ5GT, DL36
IN51 (0A85) 1R 782 | DKOI; 1
‘J IN52 (OA85) 1S2 DY86; 12
IN54 (0A85) 185 784 | DAFYI; 1S5
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A
Alterna- e Alterna- -
T . Phili)
b His CV Phty:ow tire V. el
T4 785 | DF9I; IT4 4)78 ks
U5 1U5; DAF92 2752 | QEP20/18
lng 1V6: DCF60 2519 851]11/'}438
a8 ) DY86) G234; 5AR4 -
2B35 1092 1164 v
2D4A 7% | (AB2) QE06/50; 807
D21 797 | 2D21;PL2D21 2520 | 6279/5C22; PL522
2D21W PL5727 QB2/250 .
2J42 3676 | 2J42 (DGI3-2)
2J42A (JP9-15) (DP13-2)
249 3687 | 2J49 (QB35/750); (6156) |~
2J50 2793 | 2150 (MWi3-35)
2K25 2792 | 2K25 (MF13-1)
2NI15 0CI5; 2N115 3602 | 5)26 |~
2V/400A DCC4/1000G 1846 | (GZ34)
3A4 807 |3A%4; DL93 575 | 5U4G; (GZ34) -
3A5 808 | 3A5; DCC90 (DG13-32)
3B4 2240 | 3B4 729 (GZ34)
3828 1835 | DCX4/1000 1851 | (GZ34) -
3C4 DL9%:; 3C4 185 |5Y3GT
3C23 PL3C23;3C23 2748 | (GZ34) -
3C45 372 | PL345 580 | (EK32)
3NP4 (MW6-2) (EC92)
3Q4 818 | 3Q4;DL95 ECLS0; 6AB3 -
3Q5GT 819 3Q5GT; DL33 (EC93)
354 820 | DL92:354 (EC93) -
3V4 2983 | DL94: 3V4 EL33
3V340B (PL5557) 2128 | ECHBI; 6AJ8
3V390B (PL5559) 850 | 6AKS; ®
3V420B (PL5559) EABCS0; 6AK8
3V490A (PL105) 283 | EAASI; 6ALS; (EBON|_
3WPI (DG7-36) 136 | EL91:6AM5
4.65A 1905 | QB3/200 138 | EF91; 6AM6
4/100BU AZ50 1862 | 6AQ> .
4.125A | 2130 | (QB3/300); (6155) ECC85; 6AQ8
4250A | 2131 | (QB3.5/750); (6156) 452 | 6AT6 »
4B26 1836 | 1163 2524 | 6AU6
4832 2518 | DCX4/5000 2526 | 6AV6
4C35 1787 | 6268/4C35; PL435 1894 | (EBF32)
-
4D21 2130 | (QB3/300); (6155) 1893 | (EBF32)
4G/280K PL2D21; 2D2i 454 | 6BAG
4GTP (3546PW) EBC8I; 6BD7A -
4HI35M | 2519 | QELI/150 453 | 6BE6
4J50 2284 | 450 EQ80; 6BE7 5
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Alterna-

T Alterna- Philips \ Philips
numper | five CV type Ll type
BLS ECF80; 6BL8 EL33

6BM8 ECL82; 6BMS EY82; 6N3
6BQ5 2975 | EL84; 6BQ5 fg&'g;)f’m
6BQ7A (ECCB4) &

6BR5 EMB80; 6BR5 6Q4 1886 | EC80; 6Q4
6BS4 EC93: 6B34 587 | (EBC33)
6BT4 3891 | EZ40; 6BT4 EY8I; 6R3
6BX6 EF80; 6BX6 1865 | EC81:6R4
6BY6 (E9IH) 1962 | (EBC33)
6BY7 EF85; 6BY7 1967 | 6SA7TGT
6BZ7 (ECC84) 1982 | 6SK7GT
6C4 133 | 6C4; EC90 1988 | 6SN7GT
6CI0 ECH42 S 1991 | 6SQ7GT
6C31 (ECH35) (EABCS0)
6CA7 1741 | EL34; 6CA7 EY80; 6U3
6CB6 6CB6 706 | (EF39)
6CD7 394 | EM34; 6CD7 6U8 (ECF80)
6CJ5 3886 | EF4l;6CJ5 (EY8I)

6CJ6 2721 | EL8I:6CJ6 (EY8I)

6CK5 3889 | EL41; 6CK5 6V4; (EZ80)
6CK6 2726 | EL83; 6CK6 511 | 6V6GT
6CM5 EL36; 6CM5 (EY51)
6CN6 450 | EL38: 6CN6 426 | EY51;6X2
6CQ6 131 | EF92:6CQ6 493 | 6X4

6CS6 EH0:6CS6 574 | (E235)

6CT7 3883 | EAF42;6CT7 DG16-22; 7AHPI
6CU7 3888 | ECH42; 6CU7 PCC84; 7AN7
6CV7 3882 | EBC4I; 6CV7 136 | EL91:6AM5
6CW7 ECC84; 6CW7 EF4I

6DI1 1002 | EASO (3554)

6D2 140 EB91; 6AL5; (EAA9) EF91; 6AM6
6DAG EF89; 6DA6 PCFB80; 9A8
6ESG (ECH35) PABCS0; 9AK8
6F1 (EF42) PCCS5; 9AQ8
6F12 EF91; 6AM6 EF92; 6CQ6
6FI3 1839 | (EF42) (UF42)

6F16 (UF42)
6H6G/GT (EB34) (UF41)

16 858 | 6J6; ECCOI UBC4I
6J7GT | 1937 | (EF37A) UM4

18G 859 | (ECH35) MCI/
6K7GT | 1943 | (EF39) UF4]; 12AC5
6LD3 EBCAI 12AT6

6M2 EM34; 6CD7 455 | ECC8I: 12AT7
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Alterna- = Alterna- e

T Y Phili T . Phili
number | tive CV e number | tive CV type
12AU6 | 191 |12AU6 41U (1561)
1AU7 | 491 | ECCaz: 12807 45A5 UL41;45A5
12AV6 50C5 1959 | 50C5; (HL94)
12AX7 | 492 ECC83 12AX7 50L6GT | 571 | 50L6G]
12BA6 | 1928 | 12BA 51A (3546PW)

. 12BE6: (HCHsD: || 1AV (3545PW)
12BE6 {( D§) 53CG 58CG/PW
12D8 HCHS!; 12D8 53CV 58CV/PW
1257 UAF42; 1287 53KU | 378 | (GZ34)
12SA7GT| 538 | 12SA7GT 54KU G732: (GZ34)
12SK7GT| 544 | 12SK7GT 57 PL5559
12SN7GT| 925 12SN7GT 59A (3554)
128Q7GT| 547 | 125Q7GT 62DDT EBCAI
12XP4A MW31.74 62TH ECH4#2
14K7 UCH42; 14K7 62VP EF4l
14KP4A (MW36-44) 63SPT EF50
14L7 UBCAI; 14L7 63TP ECLB0; 6AB8
14LP4 (MW36.44) GME EM34; 6CD7
1546 PL83; 15A6 64SPT EF80; 6BX6
16A5 PL82; 16A5 6SME EMSO0; 6BR5
16A8 PCL82; 16A8 66KU EZ40
16AP4 (MW4]1-1) 67PT EL4I
i7 2957 | PL5557 80 617 |80
17BP4A (MW43-64) 85A1 B0 | 85A1;0E3
17BP4B (MW43-64) 85A2 449 | 85A2:0C3
17CP4 (MW43-43) 90AG 2270 | 90AG
1723 PY81; 1723 90AV 2132 | 90AV
198D PYaD: 19%3 %0CC | 2133 |9%CG
19D8 UCH8 90CV 2134 | 90CV
195U PY2: 19Y3 100TH | 2552 | TB3/350
19X3 PY80; 19X3 105 PLI0S
19Y3 PY82; 19Y3 105A (PL105)
203 PL2D2I; 2D2I 108CI OB2
2146 PLSI; 21A6 112K (MW31-74)
2IAMP4A (MW53.80) 121K (MW31.74)
21ZP4B (MW53.20) 121VP UF4I

E5 PL36; 25E5 141DDT UBC4I
BL6GT | 533 | 5L6GT 141K (MW36-44)
3045 HL4; 30A5 14ITH UCH42
30C1 PCF80; 9A8 15082 | 2225 | 150B2; 6354
30L1 PCC84; 7AN7 150CIK (OD3)
31A3 UY4l; 31A3 150C2 | 1832 | OA2
35C5 (HL94) 150C3 | 216 |OD3
3B75GT | 568 | 3525GT 171DDP UBF80
BIU (1561) 171K (MW43-64)
260

 EE N ENEEEEEENNERNERN

C

® 04



> 9900 90 0 O

J

> 9 9 9 9
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T 3 Phili) Phili;

l& ::nﬂl tvv:. tive CV lwep‘

172 (PLI0S) (DCG4/1000G)
17K MW43-64 280 | (3554)
213Pen PL3I; 21A6 (6508); (DCG/20)

388 PL5555 2723 | (6508); (DCGY/20)
250TH 2589 | TB4/800 DCG5/5000GB
267B (DCG5/5000GB)
m PL5557 642 DCG5/5000GB
311SU UY4l (DCG6/6000)
323B PL3C23; 3C23 (PL2D21); (2D21)
393A PL3C23; 3C23) (PL2D21); (2D21)
408BU (1805) (TAW12/19)
442BU (1561) (TAL12/10)
451PT 1977 | UL4I (TAW12/10)
SIU AZ50 (TAL12/10)
460BU 2644 | 1561 (3554)

02A (PL2D21); (2D21) 3546PW/02
575A (DCG5/5000GB) (533G)
gl PL3552 DCG4/1000G
652 PL5551 PL5557
6538 PL5555 1836 | 1163
ggg P(PLLBS;SE'Z}B) PL5559
657 PL5551 1992 | Z300T/PL1267
658 (PL5553B) (PL5559)
(372 (PL105) 659 (PE06/40E)
681 (PL5550) (PL2D21); (2D21)
686 (PL5550) (PL2D21); (2D21)
723A/B 1795 | 723A/B (PLI5)

725A 722 725A PL5557
807 124 QE06/50 1134 | 1877
813 26 QB2/250 (PL5559)

816 (DCGC4/1000GC) 1163
828 631 (PB1/150) (PL2D21); (2D21)
829 (QQEQ6/40) 1164

829B 2666 | 58%4; (QQE06/40) 6508; DCGY/20
832 (QQE04/20; TBI/60G

“Q%%(?%” 85&‘%%"0‘“’“
f /20;

832A | 78 \OQE0320) % | QB2ZS

833A (5858); (TB4/1250) DCX4/ 1 000

834 TBI/60G PL5557

837 637 (PE04/10E) 1324 | 4636

857B (DCG7/100) 2766 | 4687

866 DCG4/1000G 2210 | PL5544

seas 1l 32 | peceiona abel b
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%) Philips 85A2 fulfils the requirements of the 565)
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Alterna- e Alterna- "
Type : Philips . Philips
nomber | Hve &V type Gl tyee o
5552 PL5552" 18042; 6086 (v
55538 PL5553B 3523 | QE05/40
5555 PL5555 2130 | 6155: QB3/300
5557/17 | 2957 | PL5357 2131 | 6156; QB3.5/750 I
555957 | 612 | PL5559 E80T; 6218
5560 (PL5559) E80L: 6227 ¥
5561 (PL5559) 279 | 6252; QQEOZ/ZO
5632 (PL5559) 291 | EF86
5651 2573 [)85A2; 5651 1787 | 6268/ 4c35 PLas |
5654 4010 | 5654 2520 | 6279/5C22; PL522
5672 2238 | 5672 (PL5552A)
5676 2239 | 5676 225 | 150B2; 6354 <
5678 2254 | 5678 2798 | 6360; QQEOB’IZ
5726 5726 EIT:6
5727 4018 | PL5727 235 | EY84; i g
5762/7C24 (5924); (TBL6/6000) 2275 | DC70;6375 ¥
63 2129 | QE03/10 6508: DCG9/20 o
5800/ VX4 3066) 6617: TBW12/25
5802/VX32 (4065) 6618: TBLI2/25 ‘
22 PL5822 ESIL; 6686 (-
5823 Z900T/5823 E91H; 6687
5861 273 | EC55; 5861 EI80F; 6688 (-
5866 1924 | 5866: TB2.5/300 EB3F; 6689
5867 5867: TB3/750 6693; DCG/18
5868 5868 TB4/1250 PL6755; 6755 o
5869 5869; (DCG6/6000) EC70; 6778
5870 5870 DCGI12/30 Z803U; 6779 9
5804 2797 | 5894; QOE06/40 7% DCG7/1008
5895 1838 | 5895; QQC04/15 1070 | 747
5915 {E9TH) 8008 Dccs/smocs .
5920 E90CC; 5920 8020 2067 | 8020
5923 5023: TBW6/6000 18042 18042; 6086 ‘
5024 5924: TBL6/6000 38116 1163 ~
6007 DL67: 6007 38166 DCGA4/1000G
6008 DF67: 6008 38172 DCG5/5000GB o
6050 (PL5559) 38217 PL5557
6075 6075: QBW5/3500 38250 0oD3 P
6076 6076: QBL5/3500 38807 QE06/50 g
6077 6077: TBW12/100 38837 (PEO4/10E)
6078 6078: TBL12/100 55035 2J42 °
o
6079 3522 | 6079; QB5/1750 35038 250
6083 6083: PEI/100 55039 2J4
6084 2729 | ESOF:; 6084 ggg;g e ;fg; '~
s 7%
L FS0CL. €053 55391 1795 | 73AB _
o -’
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) 09090995000
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T : Philips Type : Philips
e | B SY e — trpe
2967 | 8020 AX9900 1924 | 5866; TB2.5/300
68506 2775 | 1163 AX9901 5867; TB3/750
68508 1164 9902 5868; TB4/1250
178148 (1163) AX9903 2797 | 58%4; QQE06/40
187149 (1163) 9904 5923; TBW6/6000
180238 (1164) AX9904R 5924; TBL6/6000
189048 (1163) AX9905 1838 | 5895; QQC04/15
189049 1836 | 1163 9906 6077; TBW12/100
217283 1164 AX9906R 6078; TBL12/100
289414 (1163) AX9907 6075; QBW5/3500
289416 (1163) AX9907R 6076; QBL5/3500
766776 1164 AX9908 3522 | 6079; QBS 1750
AlIB/C/D (1561) AX9909 6083 E1/100
AA6I ECC40 AX9910 279 2; QQE03/20
AG866A DCG4/1000G AX911 1787 6268’4(35 PL435
AG869B (6508); (DCGY/20) AX9912 2520 | 6279/5C22;PL522
AG872A (DCG5/5000GB) B36 12SN7GT
Al (DCG5/5000GB) B65 6SN7GT
AGR9950 5869; (DCG6/6000) B142 1927 | (5868); (TB4/1250)
AGR99%1 5870; DCG12/30 BI52 ECC8I; 12AT7
AH201 (DCG4/1000G) B309 ECCBI; 12AT7
AH213 (DCGY/20) B319 (PCC84)
AH217 DCG5/5000GB B329 ECC82; 12AU7
AH221 5 (DCG4/5000) B339 12AX7; ECC83
AJ5552 (PL5552) B719 ECCB85; 6AQ8
APP4Bs (AL4) BK24 (PL5552)
APV4 1039 | (1561) BK34 (PL5553B)
ARIO (PL5552) BK42 (PL5551)
ARZI 1055 | EBC33 BK46 (PL5555)
ARP34 1053 | EF39 BRI191 (TBL&/
ARP35 1091 | EF50 BT5 (PL5559)
ARTH2 ECH35 BT5A (PL5559)
ASG5017 PL5557 BTI9 PL5557
ASG5023 PL3C23;3C23 BT27 PLI105
ASG5045A| (PL105) BT29 (PL255)
ASG5055 (PL255) BT35 (PL5559)
ASG5121 PL2D2 BT65 (PL5559)
ASG5155 (PL255) BT69 DCG7/100B
ASG5544 PL5544 BT91 L5544
ASG5545 PL5545 BVA243 EF 39
AX4-125A1 2130 | QB3/300,6155 BVA246 EF39
AX4-250A| 2131 | QB3.5/750; 6156 BVA247
AX224 1835 | DCX4/1000 BVA264
AX228 (DCX4/5000) BVA265 EL 33
AX230 2518 | DCX4/5000 BVA266
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naer | e €V Tales ] Philipe
BVA267 EL 33 PL5557
BVA274 DCG4{1000G.
BVA275 ECH35 (3554)
BVA276 DCG5/5000GB
CiC 1400 | CIC (3554)

c3) (PL5559) 3546PW/02
C3M C3M 3554)

C6A (PL5545) (3546PW)

C6J (PL5545) (3546PW)
C6JA (PL5545) CEBZ5VAB| (3545PW)
C6L (PL5545) CEB25VC (3545PW)
C6M 15545) (3546PW)
C6P (PL5545) (0A85)
CI2FM MW31-74 (0A85)

Cl43 2 | QB2/250 (0A85)

Cl44 2666 | (QQE06/40) (0A85)

Ci180 788 QQE04/20 5672

G350 (QE06/50) 5678

CB66A G4/l 5726

C872 DCG5/5000GB QBL5/3500
Cl108 ; (PL255)
CEIAB ?3’5524)053/ 00 CT1/2500 PL5559

CEIC (3554) CV nrs. see page 23

CEID (3554) EAA9I; 6ALS5;(EBII)
CE-1P23 (3554) (EB34)
CE-1P32 (3546PW) EAA9i; 6AL5;(EB91)
CE5AB (3546PW) (UAF42)
CE5C (3546PW) EAA9I (F_B9l)
CE5D (3546PW) 753 | 1A3; D;
CE25AB (3546PW) 784 | DAF9I; ISS
CE25C (3546PW) 1U5; DAF92
CE25D (3546PW) DAF96;1AH5
CE25E (3546PW) (DAF9)
CE25VAB (3545P 2275 | DC70;6375
CE25VC (3545PW) 808 | 3A5;
CE30Q 15557 F60 1V6; DCF60
%géB 82465% DCGI/250 3667 | DCGI/250

461 .
5 G346PW) 1072 | DCG1.5/250

CE56 (3546PW)
%;5 8? gfw) 1625 | DCG4/1000ED
%6 li63 32 | DCG4/1000G
= B840 DCG5/5000EG

00 0 (

N E N N EEEEENEERENNR
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Alterna- e terna- -
T Philij T Phili;
I EE 0 owe | |EE] W
DCG5, DL33 | 819 |3Q5GT;DL33
Dooon || 642 | DCasison0cB DL35 1C5GT: DL35
DCGols 6693; DCG6/18 DL | |I95GT:DL3

: DCGo/6000; (5869) |} pL67 DL67: 6007
DCG7 : L63 | 2259 |DLés
100B = 6786; DCG7/100B DLYI 78 | DL92)
DCGY/20 6508; DCG9/20 DL92 | 820 |DL92:354
DCCI2 5870; DCG12/30 DL 87 | 3% DLO3

4 | 5
T } 1835 | DCX4/1000 DL% | 818 |3Q4DL%
DGl ) 2518 | DCX45000 DL g 120
DD6(Ferr, EB9 DL192 (DL92)
Coss)) DLI93 (DL94)
DDé6S (EB31) DM70 2980 | DM70; IM3
DDPP4BS| ABLI DN143 EBL2I
DDPP6S EBLI DP6 (OAT1)
DDPP39S CBLI DP6C (OA71)
DDR2 173 EF55 DPul 6AK5; EF95
DDR3 | 135 |EY9l DQ2 866A; DCG4/1000G
DDR7 EL91; 6AM5 DQ2a DCG4/1000ED
DDT4S ABCI DQ4 872A; DCG5/5000GB
DDT6S EBC3 DQ4a DCG5/5000EG
DETI2 1288 | TBI/60G | DQ6 * 6508; DCG9/20
DET22 | 23 | EC55;5861 DS60 (OA71); (OA85)
DFI (DF91) DSl (0A83)
DF64 | 2260 | DF64 DS361A (083
DF66 | 2107 | DF66 DS62 (0A85)
DF67 DF67; 6008 Ds77 (EAA9|) (EBII)
DF9I 785 | DF91:IT4 DS604 (OAs!
DF92 1758 | 1L4; DF92

BERRh (e sy

DF191 (DF91) DT3 (1561)
DG7-5 | 2175 | DG7-5
DCI3-2 | 2i91 | DGI3-2 DL 833;}
DH77 6AT6, )
DHI142 UBC41 DW3 (1561)
DHI47 EBC33 DW4 1561
DHI49 (EBC21) DW4-350 | 179 | 1561
DHI50 EBCA| DW4-500 1561
DH719 EABC80; 6AK8 DY86 DY86; 1S2
DK32 DK32; (IA7GT) DX2 DCX4/1000
DK 782 | DK9I: IR5 EIT EIT; 6370
DK92 DK92 1AC6 E2dI11 AL4
DK9% DK9%: 1AB6 E6OM MCI/60
DK192 (DK92) E80CC EB0CC:; 6085

265



Alterna-

Alterna- o o0
o : Philips T Philips
namber | S5 e number | Sve ¥ trpe
ESOF 2129 | ESOF; 6084 ECC82 | 491 |ECC82;124U7
E80L L; 6227 ECCE3 | 492 | ECC83: 12AX7
E80T E80T: 6218 ECC84 ;
E8IL EBIL; 6686 ECC85 ECC85; 6AQ8
E83F EB3F; 6689 ECCOl | 858 | 6J6; ECCII
ES0CC E90CC; 5920 ECF80 ECF80; 6BL8
E9IH E91H; 6687 ECH3 | 2929 |ECH3
EI25A 6155; QB3/300 ECH35 | 1347 | ECH3s
EI80F EI80F; 6688 ECH42 | 3888 | ECH42;6CU7
S0A 6156; OB35/750 || ECHi (ECH21)
900 / 'CH8I | 2128 | ECHBI;6AJ8
Ei200 EB21000 ECHI7I (ECHSI)
E2385 (EY86) b
b s ECLS2 ECLRY, ¢BMB
VO e EEI7 PL5557
'
EAAI7I (EAADI): (EBII) by
EAB EABC80; 303 EF22
EACOI | 137 |EAC9I 1036 | EF57A)
EAF42 | 3883 | EAF42;6CT7 8 | EF97A
EB}4 1054 | EB34 1053 9
EB4I 3881 | EB4I 3885 | EF40; 6CJ5
EB9I 140 | EB9I; (GALS); 3886 | EF4
(EAAI]) 3887 | EF42
EBC3 | 1428 [EBC3 | 1091 | EF50
EBC33 1055 | EBC33 173 EF55
EBC41 | 3882 | EBCAl; 6CV7 : EFB0; 6BX6
EBCGSI EBCB1; 6BD7A EF85: 6BY7
EBC® | 452 |6AT6 2901 | EF86: 6267
EBCOl | 2526 |6AV6 EF89: 6DAG
EBF2 | 2025 |EBR2 138 | EF91;6AM6
EBF32 | 501 |EBF32 131 | EF92:6CQ6
EBF80 EBFB0; 6N8 93 454 | 6BAG
EBFI71 (EBF80) 2524 | 6AU6
ECs5 | 213 |EC55:5861 850 | 6AKS5; EF%
EC56 EC56 (EF80)
EC8) 1886 | EC80; 6Q4 (EF85)
EC8I Iac5 | ECBI: 6R4 (EF86)
EC90 133 EC% (ES0F)
EC93 EC93 6BS4 EH90: 6CS6
ECo4 (EC93) 1426 |EK2
ECC3z | 181 |ECC32 1057 | EK32
ECC35 | 569 |ECC3s 453 | 6BE6
ECCi0 | 3884 | ECC40 EL2 1429 |EL2
ECC8I | 455 |ECC8I; 12AT7 2938 | EL33

P00 0000 OCOOOOLOEOOOLOEOEE® POCE



,-l Alterna. Altes
. Type 7 Philips Ty Hve CV Philips
| = e oy type nuamer | Sve €Y type
EL34 1741 | EL34; 6CA7 F872B DCG5/5000GB
EL36 EL36; 6CM5 F2219 6279/5C22; PL522
EL38 450 | EL38:6CN6 FGI7 2057 | PL5557
ELA4I 3889 | EL4l: 6CK5 FG2Z7A (PL5559)
EL42 3890 2 FG33 (PL5559)
P
EL8I | 2721 |EL8I:6Cl6 FGo7 FLS:%
J EL83 2726 | EL83:6CK6 ros i et
EL84 2975 | EL84:6BQ5 m; §PL5557;
EL® ];ld62 6a0 FG98A (PL5557)
EL9I 136 | EL9I; 6AMS FGI05 1105
ELI71 1.84) FGI72 (PLI105)
EL-C3] (PL5559) FG235A PL5552
™ ELCIJA (PL5559) FG238B PL5555
L-CoA (PL5545) FG258A (PL5553B)
™! EL-Co) (PL5545) FG271 PL5551
EL-C6JA (PL5545) FW4/500 AZ50
EL-CéL. (PL3545) FX219 | 2520 |6279/5C22; PL522
EM4 1434 FX225 | 1787 | 6268/4C35; PL435
EMII (EM34) FX227 | 312 |PL34
EM34 | 394 |EM34;6CD7 F212/G (3554)
EM35 (EM34d) F29011/V 90AV
EMB0 EMB0; 6BR5 F29011/G 90AG
o EMI7I (EM34) Gl (3554)
EN9I PL2D2i; 2D21 G352 (PL2D21); (2D21)
! EQs0 EQ80; 6BE7 G352B (PL2D21); (2D21)
ESU200 (DCG4/5000) G4 3546P
ESU300 | 2947 | DCG4/5000 G4s5 PL2D21); (2D21)
| ESUB66 DCG4/1000G G455B (PL2D21); (2D21)
ESU872 DCG5/5000GB G7.5/06D (DCG4/1000G)
Ui (DOGS 5000B); G8 (3554)
™ ETico0 G9 (3554)
EY51 26 |EVsI6%2 G10/4d (Dccs/sooocs)
EY80 Y80: 6U3 GISF (3546PW)
EYSI EY81; 6R3 Gl6 (3546PW)
EY82 EY82; 6N3 GI6B (3546PW)
™| Eys4 2235 | EY84: 6374 G20/5d (6508); (DCGY/20)
EY9I 13 | EY9I GB3 (3554)
EZ40 3891 | EZ40; 6BT4 G2 (0A85)
™ EZ% 493 | 6X4 G49 1163
F353 /5000 GI1802M 0D3
™| F353A /5000 G41209 1561
DCG4/1000G GDIE (0A85)
F369A (ssoag GDIQ (OAB5)
| F3698 (6508 GDZE (0AS5)
1) Triotron
-

)
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Alterna- oo Alterna- 1.

T o Phili) T Phili)
nmytr :::‘Ex !ypz > I number ::;ﬁz wpﬁ
GD2Q (0AB5) GS47X 3546PW/02
GD3E (0A85) GS146 (3554)
ge |opy | JEE i
GEX55/1 (0AS1) 125000 TAI18/100
GL2D21 PLID2I; 2021 GuI2 (DCG4/1000G)
GL57 PL5 GU20/21 (DCG4/5000)
GL414 (PL255) GU2ISP | 152 | (DCG4/5000)
GL4I5 PL3550 GXUI DCX4/1000
GL502A (PL2D21) GXU2 DCX4/5000
GL807 QE06/50 G730 (GZ34)
GL8I3 QB2/250 HBC90 12AT6
GL832 QQE04/20 HBCII 12AV6
GL834 TBI/60G HCHS8I HCHSI; 12D8
GL837 (PE04/10E) HD 14 DAC32
GLB66A DCG4/1000G HD5| 0A2
GL863 (3554) HD52 OB2
GL872A DCG5/5000GB HD2053 (0A85)
GL884 (PL2D21); (2D21)  |{ HD2057 (OAS5)
GL885 (PL2D21); (2D21) || HD2 (0A85)
GL9I8 (3554) HD2063 (0A85)
GL927 3546PW/02 HF61 EF4l
GL2050 ®LzD21); D21y || HF6z EF42
GL5551/ s HF93 1928 | 12BA6
FG271 HF94 191 | 12AU6
GLsssz HF 121

G235A { PL5552 HF258B (Dcc4/mooc)
Crsss) HK90 12BE6
FG238B PL5555 HL92 1959 | 50C5
GL5557/ s HL94 HL94; 30A5
FGI7 HMo4 6BE6
GL5559/ HVR2 877
FG57 } FLa3%) HY60 (QE06/50)
GL5632 (PL5559) HY6! QE06/50
GL5720 (PL5559) HY90 3HW4
GL5727 PL5727 W3 {i561)
GL5822 PL5822 14500 (1561)
GL5855 (PL255) 1P9-7 2J42
S | (PL5559) oa | |leo7A
025/1 DCG4/1000ED 1P9-15 JP9-15
o) (DCG5/5000GB) e i e
GRI TA4/800 K322 (723A/B)
GRG5 (PLI105) KB2 3515 | KB2
GSI7 (3533) KD25 | 216 |OD3

EEBEEEREEE B E E B B EE R B B A




T Alterna- Philips T, Alterna- Philips

I mﬂ'« L IC\: type num! :" lCV type

-
KS9-20 73AB NI8 3Q4; DL95
KS9-20A %25 NI9 DL94;3V4
KT8 PEQ6/40E N77 (EL91); (6AMS)
KT32 25L6GT Ni42 UL4l
KTZ63 (EF37A) Nids EL91; 6AMS5
-~
KU676 (PL105) N147 EL33
_11_77 6Ca; EC90 NI150 EL41
LNI52 ECL80; 6AB8 NI51 EL42
LN309 (PCL82) NI52 PL8I; 21A6
LZ319 (PCF80); (9A8) NI53 PL83; 15A6
ol (55100) NI54 PL82; 16A5
M502 4550 NI55 ELS5; 6BN5
M503 1866 | JP9-7D N309 (PL83); (15A6)
M506 725A) N329 PL82; 16A5
| M508 JP9-7A N709 EL84; 6BQ5
M vsi3 3528 | JP9-15 N727 6AQ5
M519 {55085) NL714 (PL5557)
M550 (OA83) NL715 PL5557
M550A (OAB3) NL730 (6755)
M5508 (OA83) NL5822 PL5822
T | e
/
‘1 250M 200 | MC2/250M NUID (3554)
) MEI00I | 273 | EC55;5861 NU5 (3536PW)
iMEI 100 | 2792 | 2K25 NU25AB (3546PW)
ME! 101 242 NU25C (3546PW)
MEII0]A 7P9-15 NU25D (3546PW)
MEI10/D JP9-7D NU25V, (3545PW)
MEI401 | 495 | 4065 NU25VC (3545PW)

{ MEI402 4066 NU25VD (3545PW)
MEI503 (6268/4C35); (PL435) || NU34 (OA85)
MTI7 | 1144 | PL5557 NU36AB (3546PW)
MT57 | 612 |PL5559 NU36C (3546PW)
MTI105 PLI0S NU36D (3546PW)
MT5544 | 2210 | PL5544 NU38 (0A85)
MT5545 | 2215 | PL5545 | (0A83)
MX113 18513 QE06/50
MX114 18514 QB2/250

04 21933 QQ04/20

| MX205 21936 NU866A DCG4/1000G
MX206 21937 DCG5/5000GB
Ni4 (DL35) 0A70; IN87G
NI5 (3Q5GT); (DL33) 448Y | OA71: (OAS5)
Ni6 3Q5GT; DL33 442 | 0A73

N7 DIL92; 354 OA74; (0AS5)

o Special CV Version.
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e

Jr (el omam e My e
0AI50 (0AT1): (0AB5) PLIZ67 | 1992 | PLI267/Z300T
OAI59 (0A73) PL5544 | 2210 |PL5544
OAI60 (0A70) PL5545 | 2215 |PL3545
OAl6l (0A71); (OABI) PL3557 | 2957 |PL5557
0AI72 (0A72) PL559 | 612 |PL5559
acis OC13: 215 PLS727 | 4018 | PL5727
0ce0t {0c70) PL6755 PL6755; 6755
g H0ch) PM04 6BAG
an e PM05 6AK5: EF95
OMSA (EF37A) 138 | EF91;6AM6
OMS5B EF37A KL4 r
OMb EF39 EL2
OM7 (EF39) EL33
OM9 EL33 EL3
OMI0 (ECH35) 1221 | PC1.5/100
0S12/500 PEO4/I0E (1561)
0870175 gnyi, cv2
P240B (3694): (QQE6/40) PO I~
P6 1163 (1805)
PI5 1164 1805 -
PAS021 DCG4/1000G 1561
P PABCB0; 9AK8 PY80; 19X3
PCI5/100| 1221 |PCL5/100 PY8I; 1723 -
PCC84 PY82; 19Y3
PCC85 POCS: AQ8 1221 | PCL5/100 -
F80 PCF80; 9A8 (EF92); (6CQ6)")
PCF82 (PCF80); (9A8) (6C4); )
PCLAI (PCLB2) ELID: GAMSY) |~
PCLSI (PCLE) (EF91); (6AM6)
PCL82 PCL82; 16A8 (EAAI): (EBIDY)  fe
PCL83 (PCLB2) (ECCBI): (12AT7))
PEI/100 6083; PE1/100 (6X4y)
P23 (3554) 6SN7GTY) -
PL2D2I | 797 | 2D21;PLZD2I 26 | QB2250
PL2I 2D71; PLID2I 2130 | 6155; QB3/300 o
PL36 PL36; 25E5 2131 | 6156; QB35/750
PL57 PL5559 3522 | 6079; QB5/1750
PLBI PLBI; 21A6 6076; QBL5/3500 [
PL82 PLSZ; 16A5 6075; QBWS/3500
PL83 PLB3; I5A6 1510 | QE04/i0 W
PI3s5 | 372 |PL3% 3523 | QEO5/40
PL435 | 1787 | 6268/4C35:PL435 124 | QEOG/50
P52 | 2520 |6279/5C22:PL522 2519 | 6360;:QQE012 |
?) No special quality tube.
v



T Altarna- Phili T Alterna- Philips
wamper | S0 OV type. numper | fve OV type
15| 1838 | 5895: QQC04/15 R42 (1561)
QQEO03/12| 2798 | 6360; QEL1/150 R51A (3546PW)
ol QQE320| 719 | 6252, 0QED0 RSIAV (3545PW)
QQE04/20| 788 | OQEDA ) (CZ34)
| QEogjao| 2797 | S84, aE0sa0 R38A (3546PW)
QQVEz10 278 | 660 QQE 12 N G5Ew)
2 6"3\10; 27199 | 6252; QQE0320 Ko 72k
H0A 2791 | 5894; QQEOG/40 R283 73 | EC55; 5861
-~ R290 KBIA
QQVO7-40 2666 | (5894); (QQEO6/40) —_—_
g s |gmgmo | |, | B
Qsoz/i0 | 1881 | G47%) e s (TG
o] asosim0 |26 |95l RG4-1250 (DCG4/5000)
bl R | L
olgE | 0 flE ) e
S12 1833 | OB2 3000 DOGA/100
A
Qo312 | 2129 | QEO3/I0 RGI1000/
QV047 | 1510 | QE04/10 3000 DCG5/5000GB
o QV0s25 | 124 | QEO8/50 RCNI 1805
Q0620 | 3523 | QEOS/40 RCN2004 1561
QVI-150Al 2519 | QELI/I RCN4004 (AZ50)
™| qvaopis| 2752 | QEP2018 RGQ75/
T T | R oo
o] Qv3izs | 2130 | 6155; QB3/300 25 (DCG5/5000GB)
QY4250 | 2131 | 6156:QB35/750 RHK6332 T3AB
o|qum | 352 | am:assizso RK44 E0y106)
2{’3?;‘ 6076; QBLS/3500 Riea (G0
- - o
3000 6075, QBWS/3500 || RKs07 QE06/50
. (1805) RK837 (PE04/I0E)
R2 (1561) RK DCG4/1000G
R3 1561 RL7
| Re (1561) RLI7 PL5557
RéA (1361) RL2I PL2D21;2D21
ol il TR
RIZA EY51;652 RL43 (0A8I)
o | RI5A 1164 RL57 PL3559
Ré1(Ekeo) 1561 RLI05 PLI0S
=
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T Alterna- Phils; Alterna- .
moner | Y 2 e (S| T
RLI143 (0A81) Stel5000]

RL150 PLI50 15/45 DCG7/100
RL1267 Z300T/PLI1267 U6l EY51;6X2
RLI607 PLI607 T2M05 6J6;ECCI1
RL5551 PL5551 TéD EA50
RL5552 PL5552 T249B (DCG4/1000G)
RL5555 PL5555 T300-1 "TB3/1000; (TB4/1250)
RR3-250 | 1835 | DCX4/1000 T8I3 QB2/250
RR3.1250| 2518 | DCX4/5000 T866A DCG4/1000G.
RS329 TA4/800 T872A DCGS5/5000GB
RS1006 5866; TB2.5/300 T900 (MW41-1)
RS1007 6155 QB30 T90! (MWA4I-1)
RS1009 QqEtei0 TXIB (MW41-1)
RSI0IIL (TBL6/20 TBI/6OA | 1235 | TBI/6OA
RSI0!IW W) TBI/60G TBI/60G
RSI016 5868; TB4/1250 TB25/300| 1924 | 5866; TB2.5/300
RVI20/350 1561 TB3350 | 2552 | TB3}3%
RVI20/ i TB3/750 5867; TB3/750
3505 TB4/800 | 2589 /800
RVI20/500 1561 TB4/1250 5868; TB4/1250
o AZ4 e 5} 5924; TBL6/6000
RVZ0/60 (AZ50) TBLIZ2 6618; TBLI2/25
1164 / :
ik e I 6078; TBLI2/100
5860 OB2 TBW6/ N
SAS (PL5551) 6000 5923; TBW6/6000
SBS PL5551 TBWI2/23] 6617; TBWI2/25
22 o2 1o 6077; TBW12/100
SDél EA50 TD03-10 | 273 | EC55; 5861
SDR PL5555 TG57 PL5559
SDS PL5553B THITH TB3350
SK60 (3554) THI08 TAI8/100
SKé3 (3554) TH250TH TB4/800
P4 1324 | 4636 THSI3 | 26 | QB2250
SP6 EF91; 6AMs TH5021B | 32 4/1000G
SRUI (TA4/800) TH5021V DCG4/1000ED
Stel000/ oleseg THS031B | 642 | DCGS/5000GB
25/15 TH5031V DCG5/5000EG
Ste1000/ TH5040 (6508); (DCGY/20)
wim A THS21 1 1g35 | Dexion

i
01/05 PL2D21; 2D21 TH60!1 PL5557
Ste2500/ b TH603I PL5559
6/40 THE050 (PL5559)

E B N B B N

® ® ® 5

e 4

C

® 4



T Alterna- e Alterna- Phili
nmﬂiz :“";lf:: quy;lep e nT er :" cv :Iy";: 2
TH6120 PLIOS TY6120 (PLI0S)
TH6220 PL5545 TY6220 (PL5545)
TH7010 (PL5551) w9 1443 | (1805)
TH7020 PL555 uio (1805)
TH7030 PL5552 ui2 (i561)
TH7040 (PL5553B) U214 1561
TQI/2 PL3C23 Ul4 1361
Q2 PL5557 I8 AZ50
Q23 (PL5544); PL6755) || Uigj20 (AZ50)
TQ26 (PL5545) U8 | |EYshex2
TQ2/12 (PL255) Us0 (5Y3GT)
TRI4/21 (MW36-44) Us2 (GZ34); 5U4G
841 - 1 €55
EF% 6AKS; EF% U7 6X4
TS/ ] U142 U4l
ECCOI 6J6; ECC1 Ul43 AZ31
TS53/ - Ul (UY41)
18042 Ul47 EZ35
TS54/ SF Ui50 EZ40
E83F Uil EY51;6X2
TTI0 QB2/250 ui52 PY80; 1953
TTi6 6155; QB3/300 U153 PY8I: 1723
™| TTI6D 6155: QB3/300 Ul54 PY82: 19Y3
TTI7 PL5357 U319 PY82; (19Y3)
-T2 PL5544 Ud04 (UY41)
=6 PL554 {f e EZ8I
TXMi00 PL2D21; 2D21 U2410/P U30
1 TYI1-50 1235 | TBI/60A UAF42 UAF42; 1237
TY2-125 1924 | 5866; TB2.5/300 UBC41 UBC41; 14L7
TY3-250 5867; TB3/750 UCH42 UCH42; 14K7
LR s uctisl e 1008
o| % e flbin | | S
VL ‘ :
5000W 3923; TBW6/6000 UE966A DCG4/1000G
o vz UE9%67 PL5557
Mo | | ||V | (RS
12- 41 :
o corztewiznoo || UEH, b
TY76 (PL5559) UFI75 (UF85)
Y77 (PL5559) UH50 TBI/60G
TY79 (PL5559) ULAl ULl 45A5
TY6030 59 UL505 PL5559
TY6050 (PL5559) UMII (UM4); (UM34)
TY6100 (PL5559) UM35 (UM34)
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A
Alterna- %S e
T ! Philips Philips
PR e ::ng type type r’
umI7I (UM34) (GZ34) [w
UU3;UU4; (1561) (EL34)
uuUs (PE06/40N) »
uud 1855 | (EZ40) 80
UU60/250 (1561) (QQEN4/20)
uuI20, QQE04/20 —
g I L £
350A (1561) 3) -
UU120/ (EBC33)
500 (1561) (EBF32)
(Ediswan) (EBF32)  —
UX866 DCG4/1000G E05/50
UY4l UY41;31A3 (QE06/50) W
V2M70 6X4 (PEO4/I0E)
VI5F (3545PW) (6SQ7GT)
V4l AZ41 (125Q7GT) 'y
V6l EZ40 (6V6GT)
Vioo (AZ50) (6V6GT)
V3l UY4l (6V6GT) A
V3i2 uvez (6SK7GT)
(MazdaFr) 6SK7GT y
Va4 24 E04/20)
VH550 DCG4/I000ED ESQ,_;;,,
VH550A DCG4/1000G (EZ35) -
VH7400 DCG5/5000GB {EZ35)
VH7400A DCG5/5000EG (EZ35)
VP6(Coss EF92; 6CQ6 gzsmm) bt
VR53 1053 | EF39 D3
VR55 1055 | EBC33 QB2/250 o
VR56 1056 | (EF37A) (DF33)
VR57 1057 | EK3; DCG4/1000ED
VR 1091 |9)EF50 (DK32 (-
2VRIIA | 1578 | EF50 (6SA7GT)
VR92 1092 6SATGT
fVRI23 | 1123 |EF8 (EK32) -
VRI50 0D3 (EK32)
VRI50/30 | 216 |OD3 (12SA7G
Vs34 (3545) AT -
VS70 1070 | 7475 DAF91; 1S5
YVI39 (6508); (DCG9/20) DF91; 1T4 (»
VT39A (6508); (DCGI/20) DL92; 354
VT42 642 | (DCGS5/5000GB) EF39
VT42A [( /. ) (EBC33) -
VT46 (DCG4/1000G) (G234
VT46A | 32 | DCG4/1000G (6V6G
VT60A | 1572 | (QE06/50) (DCGA4/5000) -«
Typenumbers between brackets are near equivalents. ) British VT-m:
‘)hﬁ:émm Anny VT-numbers unless otherwise ) Small mechnnl d.nlferu\on v
s L.



Alterna- . Alterna- s
T 0 Phili; i § o Phili
l nomber | tive CV iy number | H¥e CV troe
e
VTI97A | 1856 WLI72 (PLI0S)
YWTI8 | 1075 (EL34) ,6CAD WLAl4 (PL255)
WTI9 | 124 | QEO6/5 WL502A (PL2D21); (2D21)
VT2l | 5% (25L6(}T) WL624 (PL105)
|ovraon | 1056 | EF378) WL631 PL5559
“WT20iC | 553 | 25L6GT WL632A (PL5559)
VI206A | 725 | (GZ39 WL651/656 PL5552
WVT207 | 1091 | DEF50 WL52/ PL5551
VT2i8 | 2552 | TB3350 657
[vizo | 2589 | TB4800 WL653B PL5555
AWTz21 | 819 |3Q5GT:DL33 | WL6s5/ } (PL5553B)
VI23 | 1820 | (DAC32) 658
vT23l | 1988 | 6SNIGT WL676 (PLI0S)
VT244 | 575 |(Gz34) wissi/ | PL5550
| V245 (PL2D21); (2D21) ;
AVT250 29EF50 WL735 (3554)
VT259 (5894); (QQE06/40) || WL739 (3546PW)
VI264 | 818 |3Q4;DL% WL88 (3554)
VT267 | 297 | 8020 WL884 (PL2D21); (2D21)
(VT286 | 788 | QQEO420 WL885 (PL2D21); (2D21)
ALovrsio | 1510 | qEo4yio WL9I8 (3554)
WUsE | 1064 | (1561) WLo27 (3546PW)
VOB4 | 1134 | 1877 WL2050 (PL2D21); (2D21)
VX550A DCX4/1000 WL5551/ P 5351
VX7400 DCX4/5000 52
w17 DF9l; IT4 WLs552/
Lo 1 o S P B e
Wi43 EFZ22 6538 PL5555
Wid7 EF39 WL 555717 PL5557
Wi48 (EF22) WL5559/57] PL5559
Wi50 Fil WL5685 ®LI05)
‘w719 EF85; 6BY7 ‘WL5720 (PL5559)
w727 WL8020 8020
WD142 UAF42 WT210-000] PL2D21; 2D21
WDI50 EAF42 WT210-
‘lwnm EBF80; 6N8 0015 PL3557
WEI2 EM4 WT210- -
WESOA ?D%EgZ/IOOOG) Wi
WE255B (6509) 0056 PL3559
WE304B (TBI/60C) WT210-
WE307A (PEO4/1CE) 0062 PL5557
WE319 (DCC5/5000GB) WT210- PTAsS
WL2D21 PL2D2i; 2D21 0069
WLI7 PL3557 WT210- Srssst
L WLIs PLIOS 0071
%) British VT-numbe: %) American VT-numbers unless otherwise stated.

) Small mechanical dxrﬂeven:u

4) British VT-number.
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W
Alterna- . I Alterna- e
T: o T . Phils;
e Bn0| T e [BE]
WT210- l XG2-12 PL255
0073 (PL5553B) XG5.500 | 2957 | PL5557
WT210- oL105 XGl5.12 DCC7/100B
0074
WT210- XGQ2-
210- '
009 (Z300T/PL1267) XHB-100 | 1787 | 6268/4C35; PL435
WT272 (PL5557) XHle-200] 2520 | 6279/5C22; PL522
WT22A (PL5557) XRI-3200| 2210 | PL5544
WT294 0D3 XRI-6400| 2215 | PL5545
WTTI18 PLI0S 714 (DF33)
X14 (DK32) 7 EF91; 6AM6
X17 DKII; IR5 7% EF50
XI8 DK92; 1AC6 Z142 UF42
X6IM (ECH35) Z150 EF42
X142 UCH42 7152 EF80; 6BX6
X143 ECH21 7225 (DCG4/1000G)
X147 ECH35 Z300T Z300T/PL1267
X150 ECH42 Il zz1o EF80; 6BX6
X719 ECHSI; 6A8 7129 EF86; 6267
X727 6BE6 Z900T Z900T/5823
XB767A ®LD21); D21y || ZDi17 DAF9I: 1S5
XG1-2500| 612 PL5559 ZD152 EBF80; 6N8

o~~~ =~~~

276

(



L‘ Type Philips Type Philips
" number type number type
5
cvs (DCG4/5000) CV495 4065
cviz (6279/5C22) CV01 EBF32
CV26 QB2/250 5 (6V6GT)
Cv32 DCG4/1000G CV510 (6V6GT)

| cvin QE06/50 CV5il 6V6GT

Dol EF92; 6CQ6 CVs37 (12SA7GT)
CVI33 6C4: EC90 CV538 12SA7GT
Cvi3s EY9I CV43 (12SK7GT)
CVI36 EL9I; 6AMS5 CV544 12SK7GT

| cvizz EACYI CV546 (125Q7GT)
Cvi3s EF91; 6AM6 CVs47 125Q7GT
CVI39 (EC91) CV35| (25L6GT)
CVI4) EB9I; (EAA9I) CV552 @LECT)
CVis2 (DCG4/3000) CV553 25L6GT

| cvin CV567 (35Z5GT)

A cvisl ECC32 CV568 35Z5GT
CV200 MC2/250M CV569 ECC35
Cv2l6 oD3 CV571 50L6GT
Cv273 EC55; 5861 CV72 (E235)

[ Cvas3 EAAST; 6ALS CV574 (EZ35)

A cva EF22 CVs75 5U4G; (GZ34)
CV309 (QE04/10) CV38) (EK32)
Cv3s4 (EC55) CV587 (EBC33)
CV358 EF37A CV593 G732;(GZ34)

| CV370 JPS-TA CVE00 (DGI3-2)

A cvin PL345 CV612 PL5559
CV375 0 CVe6!7 80
CV378 4 Cve3l (PBI/150)
CV394 EMB34; 6CD7 CVe37 (PEO4/10E)

. CVas (5894); (QQE06/40) CVe42 DCG5/5000GB

L cvis (0A71) CV659 (PE06[40E)
CV426 EY51;6X2 CV706 (EF39)
CV429 ME3I-55 Cv7is (MFI3-1)
CV43l 85A1; OF3 cviz 725A

D Cvadz OA73 V129 (Cz39

1 cvas OA71Y) Ccv742 (PL5557)
CV449 85A2;0G3 CV152 (Z00T/PLI6T)

- CVa50 EL38; 6CN6 Cvrs 1A3; DA%
CV452 6AT6 CVig2 IR5: DK9I
Cv453 6BE6 Cv7ss DAFY; 1S5
CV4s4 6BAG cvigs DF91; I T4
CV455 ECCBI; 12AT7 CV788 QQE04/20
CV491 ECCB2; 12AU7 CV795 (AB2)

CV492 ECC83; 12AX7 Cv797 PL2D21; 2D21
CV493 6X4 CV807 3A4; DL93

1) Special CV version
-
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Type Philips Philips
number type type
Cvaos 3A5; DCC% (55085/03)
Cv8I8 ; DL (55085/04) *
Cval19 3Q5GT; DL33 QE04/10)
CV820 DL92; 354
CV838 (DP13-2) (QE06/50)
CV850 6AKS5; EF95 (EF50)

CV8! 6J6; ECC91 (ECH35)
CV859 (ECH35) DCG4/1000ED
Cv877 (EF22) (DCG4/5000)
CV925 12SN7GT 3
CV1039 (1561) 1L4; DF92
CV1053 EF39 6268/4C35; PL435
CVI1054 EB34 723A/B
CV1055 EBC33 (1561)

CV1056 (EF37A) (DK32)
CVI057 EK32 (DK32)
CV1060 (QE06/50) (DL35)
CV1062 TBI/60A(2x) 1C5GT; DL35
CVI1064 (1561) (DAC32)
CV1070 7475 (DAC32)
CV1075 (EL34); (6CA7) (DF33)
CV1088 (832A); (QQED4/20) (DF33)
CVI091 EF50 (DL36)
CV1092 EA50 1Q5GT; DL36
CVI134 1877

Cvizi PC1.5/100 2

CVI1235 TBI/60A DCX4/1000
CV126l (DCG4/1000C) 3

CVi262 (DCG1/250) 5895; QQC04/15
CV1264 AZ50 (EF42)
CVi324 4636 (GZ34)

1347 ECH35 (GZ34)
CV1400 CiC (5Y3GT)
CV1404 (EF37A) (EZ40)
CVi426 EK2 5Y3GT
Cv1427 EF9 6AQ5

1428 EBC3 (GZ34)
CV1429 EL2 (GZ34)

1434 EM4 EC81; 6R4
CV1479 (55100/01) (JP9-7D)
CV1480 (55100/02) EC80; 6Q4
CV1481 (55100/03) (EBF32)
CV1482 (55100/04) (EBF32)
CVi1483 (55085/01) (6083); (PE1/100)
CV1484 (55085/02) 5866; TB2.5/300

OO0 0000000000009 ¢



AL Ty, Philips Philips
number type type

|

~ CV1927 (5868); (TB4/1250) 3B4
CV1928 12BA6 DL68
CV1935 (EF37A) DF64
CV1936 F37A 9AG

| CV1937 (EF37A) DC70; 6375

- CV1942 (EF39)
CV1943 (EF39) 4/5000

l CV1944 (ECH35) EL1/150
CV1945 (ECH35) 6279/5C22; PL522
CV1946 (ECH35) 6
CV1947 (EL34) 6AV6
CV1959 50C5 TB3/350
CV1961 12AU6 (85A2)
CV1966 (6SA7GT) TB4):
CV1967 7GT 1561

l CV1971 (DF91) (5894): (QQE06/40)
CV1976 MV6-5 (3554)
CV1977 UL41 ;6CJ6
CV1981 (6SK7GT) (DCGY9/20); (6508)
CV1982 6SK7GT CV2726 EL83; 6CK6
CV1985 (ECC35) CV2729 E80F; 6084
CV1988 6SN7GT CV2730 4066
CV1990 (6SQ7GT) CV2748 GZ30; (GZ34)
CVI®I 6SQ7GT CV2752 QEP20/18
CV1992 Z300T/PL1267 CV2765 4673
CV2106 DL66 CV2766 4787
CV2107 DF66 CV2775 1163
CV2128 ECH8I;6AJ8 CV2792 2K25
CV2129 E03/10 CV2793 250
CV2130 6155; QB3/300 CV2797 5894; QQE05/40
CV2i31 6156; QB3.5/750 CV279%8 6360; QQE03/12
CVv2132 90AV CV2799 6252; QQE03/20
CV2i33 CV2860 AZ1
CV2134 90CV CV2862 AZ31
CV2166 (4]50) CV2901 EF86; 6267
CV2175 DG7-5 CV2925 EBF2
CV2191 DGI3-2 CV2929 ECH3
CV2195 (EF91) CV2938 EL33
Cv2210 PL5544 CV2947 DCG4/5000
Ccvais PL5545 CV2957 PL5557
Cv2225 150B2; 6354 CV2967 8020
CV2235 EY84; 6374 CV2975 EL84; 6
Cv2237 1AD4 CV2980 DM?70; IM3
Cv2238 5672 Cv2983 DL%4;3V4
Cv2239 5676 CV3515 2

-
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‘P Philips
nm’r':ﬁr type
CV3522 6079; QB5/1750
CV3523 QE05/40
CV3602 5]26
CV3659 55100-01
CV3660 55100-02
CV3661 55100-03
CV3662 55100-04
CV3667 DCGI/250
CV3676 2J42
CV3687 2J49
CV3881 EB41
CV3882 EBC41
CV3883 EAF42

3884 ECCA40
CV3885 EF40
CV3886 EF41
CV3887 EF42
CV3888 ECH42
CV3889 EL41
CV3890 EL42
CV3891 EZ40
CV3892 AZ41
CV4010 5654
CV4018 PL5727

|
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-~ REPLACEMENT GUIDE FOR OBSOLETE TYPES

“Thislist gives the most suitable replacement types for obsolete tubes. In a number of cases the replacement proposed can be

carried out without important alterations being required in the equipment. In some

cases, however, it will be necessary to

myire or change the socket, to use an adapter and or to modify the circuit. If a triode is replaced by a pentode the latter
ly be used in triode connection.

L Obsclete | Repl Obsolete | Repl Obsolete | Repl Obsclete | Replacement
! type type type type type type type type
m 1805 B240 pLL2 | DNes DRIOS | Fz1

1805 B252 KF3 DNI03 | DRI03 Cl |
06,506K | 1805 B255 KF3 DNI05 | DRi0 (5] KBCI: KF3
1038 3 B262 KF3 DNIos ¢ | DGIO C4 |
1326 1019 C243N KL4 ¥ DR10-6 KCHI KK2
Ca53 ALY 406N 13 DDI DLL2I
. U CBI ( EB4; UB41 ADBN 4613 Fl KF3
17 1859 +1289 F2 409 4614 F2 KF3
178 88 CB2 1 | EB4; UB4I 424N ABCI F4 KF3
\ | EBF2 A424R ABCI HI KK2
1802 1805 CBCI EBC3 428 ABCI L1 KL4
1803 1805 CBL6 CBLI 138 ABCI L5 KL4
807 1805 cc2 ( EBC3; 442 AF7 4/500 TB4/1250
15 AZ50 C4l 443H AL4 C2.5/75 TB2.5/300
1817 CFI CF7; EF6 | E443N 4688 Fi22 | MF3I-35
L\gz 1805 2 (| CPRERS | Edss ABCI; AF7 27 | MWzl
2 1805 U] Uro 4445 ABCI W24 | MW2216
83 K1 ECH3 445 AF3 W37 | Mw3l74
354] 3533 CK3 ECH3 4455 AF3 IW31-14 1-74
% 13 CLi EL2 446 AF AW3l-l6 | MW3174
EASO cL2 CBLI:EL2 | E447 AF3 W32 | MW3174
463 %14 CL4 CBLI 448 AK2 W33 | MW3I74
465 AX50 Clb CBLI 449 AK2 w3124 | MW3174
7 DLl | Cvi Cv2 457T AF7 3622 | MW36-44
% EG0 D404 13 453 AL3 IW36-24 | MW36-44
4% EEPI DA { | DARY E455 ) W43 MW43.64
5854100 | 5854/03 DAF% | Ed62 AF7 MW4S43 | MW43.64
54902 | 385403 | DBl DB75 E463 AL4 MW5343 | MWs3-20
1805 B7-2 DB7-6 E499, 57; AF7 0A50 OAB]; 0A85
18502 18512 DE7-3 DB75 E i) EBC3: EB4
BC8I OA5| OA81; 0A85

-~ 21991 (0.8) [ DB7-4 B7- EAF41 EAF42 0A32 OABI; 0A85
21940 21993 (1.8) | DB9-3 DB10-3 EBI EBF2 0A53 0AB!; OA85
21941 21942 DB9-4 DB10-2 EC40 EC80 0A4 OAB81; OA85

0818 D89S peios | ECH2 ECH3 0A%5 0A8l
21997 (1.2) | DC25 DF91:DF9% 1 EEPI 0A56 OAB1; OA85
22117 2119 DCBO DC70 Fl EF6 0A57 0A81; 0A85
24006 24008 DCH25 | DK92,DK% | EF2 EFY 0A38 OASI: 0ABS
117 2110 DDDZ | DLL2I F5 EFY.EF8) | 0A60 OATD
5118 28111 DE2/200 { DCGI1/250; F8 EF9;EF89 | OAsl 0A8I
128119 28112 / DCG4/1000 | EFT3 EFS.EF8 | 0A7I OAsI
28138 28139 bR { | BAEY: F37 EFI7A AT4 0ABI; 085
8020 DAF9% FF50 EFF51 PE08/40 PE06/40
1210 MW13-35 DG7-1 DGC7-5 H2 ECH3:ECH4] PLI7 PL5557
9538400 | 9538403 | DG72 DGT-6 Kl EK2 PL57 PL5559
538402 | 9538403 | DG7-3 DG75 K3 ECH3; EK2 | TAI2/20000K| TAW12/20
B! AB2; ABC! | DG7-4 DG7-6 LI EL2
AC2 ABCI DG93 DG | Es 4689 UARYl  [UAER
ACHI Al DG9-4 DGI02 L6 499 uvi L
j AF3 o | BEs buoo| B} ECS uve  { [t
; : el :
| AHI AK2 b { | pig M3 EM4 Uvss
1 K2 por (| BLosoLez] Enm EM34
2 1682, AL4 DL9% EZI E22
ALS DN7-1 EZ3 EZ80
AMI EM4 DN7-3 EZ4 GZ34 B EM
W | e TTH T T
4] .
Azl (g DN7:5  { F410 4650
B217 KBCI DN9-3 F443N 4650
28 KBCI DN9-4 460 6743
Note: All cathode-rey tabes with N-sercen are obsolcte, to be replaced by tubes with G- of Rrscreen
- 280a,
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INDUSTRIAL COMPONENTS
AND MATERIALS
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COMPONENTS

PROFESSIONAL COMPONENTS bt

Capacitors

~
Hermetically sealed paper capaattors, tubular and box-type
High-tension capacitors

Power factor capacitors A
Smoolhmg capacitors
Mica capacnors (-

Ceramic capacitors
Polyslyrene capacitors

Professional electrolytic capacitors -
Fixed air-gap and variable capacitors
Air-gap and ceramic trimmers -
Resistors and Poientiometers -
Wire-wound precision resistors W
Precision cracked-carbon resistors
Load resistors i
Wire-wound low-power potentiometers -
Load potentmmeters
NTC and VDR resistors -
Electromechanical Components “
Holders for lamps, tubes and fuses -
Components for mounting and control
Switches and relays
-
Variable Transformers W
Quartz Crystal Units
-
Telephone Capsules
-~
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~ COMPONENTS FOR RADIO AND TELEVISION

-

quer capacitors
Muca capacitors

amic capaators
Po.ystyrene capacitors

-power wire-wound resistors

aibon resistors and potentlometers
NZIC resistors
Tuoe sockets
Miniaturized components of advanced design

L CERAMIC MATERIALS

-~

Ferroxcube '

Fc. roxdure
Dielectrics
In_Alating materials

-

Y

-~
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[ TROPIC.PROOF PAPER CAPACITORS
S
Te S| Working vltaee | Capnctance | Tol | Inwability | Capacitive Losses | Ambient Lgulitee nasfnce

Remarks

Tubular rubber- b 20 Max. 125, "'50. 500. 1000 pF— " 40 to R = min. 10,000 MQ (€ <0.2uF)
scaled metal casing | EF 2008 [ 1000’ v B.C VuF £ 10% [Max. + 5%

+85 °C |RC = min. 2,000sec (CS50.2uF)

Available with
insulating coat

Tubular rubber-

sealed metal casing. s | Max. 125, 250, 500, 1000 pF— | —40 ¢ R= 10000 MQ (€ <0.2uF)
one end oarthed 1o | 7 200% | 100 v D.C PuF" 10% | Max. + 5% T8 |RC T 2000 (€S034R

Supplied with
mounting ring

Tubular ceramic | £p 3010 | Mex. 125—10.000 v | 1000 pF— ) : —40 10 | R = min. 20,000 M (C 0.1 ¢F) [ Suitable at high

asing EP.2010} 5y I uF £ 10% [Max: & 2% 470 °C |RC = min. 2,000 sec (€S 0.1 xF) | altitude

D.C. all-metal box- EP Max. 250, 500, IU(‘[)_ i . 0% 0, Max. 040% | =40 to | R = min. 10,000 M2 (C <0.2 uF) [Class or ceramic

tyre 2105 () | 2000, 3400V 0125 uF |4 10% Max. 4 5% iS00 | 7052 (€ min 10 OO MRE S024B Bushiag insulutors

D.C. all-metal box- 5 % RC = min. 250 sec (125 V)

D pal Max. 125. 350, 500 V | ,_ i e Max. 1% | —2010 [RC = Glass bushing

e fneliced” | EP 2113 | 1-100 uF |4 20% [Max. + 5% Mutin | 0% . 1000 s oaher Gliaa b

Smoothing capaci- | EP 2107 3 ] £ " Max. 0.40% | —40 10 | pc = Ceramic bushing

S BP0 |Max 2-27 W DC. | 1—t6wF [ 10% [Max. + 5% M G | e 2 [RC = min. 2000 sec L i

T orn. 220, 275, 380, - Glass or ceramic bushing

gy metal Box= | Ep 2104 | 500, 750. 10000 V 135 uF | 4 10%|Max. & 5%)| 24—942var | Max. 036% | 139 .,‘E insulators; discharge

type (50 ¢/s) resistors built-in

Cantype for fluo- S 29.34.4, y Max. 040% | —20 10 | e Complies with

rescent lamps EP 2124 | Max. 350 V (0 ¢/a) | G3",F " ™ | & 5|Max. & 5% at 2565 “C | 185 °C | RC = min. 2000 sec Uhderseriners Tost

Power factor ; Nom. 220, 380, 51 i Max. 033% | —40 to Single-phase or three-phase:
cansditin £p 2103 | iom 220,360 00 | 2324 uF | 7o [Man. & 5%) 120 kar [ Max D2%6 | TH010 iriss eflapep e rises

Power factor capaci- 7.
tors with chlornaied | EP 2120 | Mo 220. 380. 300 V) g 13 ,F | Thte Mae, 3 535 [ 2525 | Max 090% | 2000

impregnant

Single-phase or three-
hase: discharge resistors
tween terminals

Pressurized power | £p 10 | Nom, 0510 &V 50—100 | Max.033% | —40 10
factor capacitors S (5060 cfs) kvar at 20 °C +50 °C

Manufactured to order

™

0 [f0C [0 [ @0 00| € € & 000 € [0-awl ¢
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) D D D D D FXP MRCYP PODPARPELPCAPCHOR) D D D D 9

p Gt Peek yoliige® Varisble Max, zer0] Apparent | Ambient] Temp. | Insulation | Tor
Type shest | atatorereter () T D e | e | el | [ e Remarks
EP2614D) | 150500 25250 0% 3115 30 19 | Max, 150 to | Min. “Available with split stator and
Air-gap tammers | 5003 (350—1000) (i—40) (min. | pF)| 2—5.3) T 8| 250%10° " Ji0od Mo [ 20060 | Giferehvial design
oot e | B 3 T —40 10 | Max. Min. Highly stable
e | EPOON | 13030 6425 2% | 4 +857C | 100x10+ {10,000 Ma [ 100500 | Sufudi for V.HLF.
Hubular ceramic Min. 25. 5. 40 to | Max. 15 to |Min. Small cross section
e | Beas | w0 10 . +85°C [4x10+" " 10,000 Ma | 19000 | Siiiabie for V.HF
Correcting capaci- | EP 2602/ | 200500 25100 |+10% | 24 40 10 | Max, Min. 150350 | Available with split stator and in
tors =4 {500—1300) (6100 |(min. 1 pP)| (1-2) 85 °C [ 200% 10+ 1000 M differential design
(T!‘“il"!lmp‘dw“ EP 2621 150—800 X166 | g, fois —40 to | Max. 100 to [Min. 5000 | Available with split stator and in
o e (250—1500) Vo125 min 1 9P| (45=11) F85 °C | 150%10%  [5000 Mo differentil design
Transmitting capa- | EP 2607 | 2503500 16250 13-85 5,25, 60 kVA| —0 to | Max. [Min.
S b {500—5000) oioy | T19% |G=22) [ai 20 Mo/s | +60°C| 100x10*  [1000 Mo | 200—2000] Available with split packs
Standard capacitors| EP 2613 | 300 Capacitance: 25—1000 pF + 0.15% 15—25°Clappr. 25% 107 For highly accurals mesaurements

* Relative air humidity max. 80%, pressure min. 700 mm mercury
The values between brackets apply to split stator types

MICA, POLYSTYRENE AND ELECTROLYTIC CAPACITORS

Type S | Mexpoding | Coser | ol | oty [ Loses [ Ambient | - Tem. trslairoe repstance Remarks
Moulded midget 56— 41052, Max. | Mex.010-020% | —40 1o [0 10 + 60 :
nica sagaciios. || EF 241711500V DC. 200 oF |1 or IpF| + 0% |at 15 Mcs | 485 C | dos | Min. 100,000 M Siliered s shetts
Polyiiyrens, cap )

G 50,250,700V D.C. | 1000 pF— | Max. | Max.0.15-035% [ =10 10 | =50 t0 | R = min.100.000M (C < 0.1 uF) | Available with
(ubular rubber- | EP 2003 | 35" OIBUF | £ 52| L0 |00 ke | 760 °C | =200 10% | RC = min 10.000sec (CS 0.1 4F) | insulating cout

sealed metal casing)

Hleetrolstic ca . . 125— | 1010 | Max. —25 | Max.010=0.15% 1 _ 4009, Shock-resistant: suitabl
¢ |EP 202125500V DC | 53500 u [ F30/50% | 10 +30% | 2 0100 s i fiak = max. 2001700 1A Skt st

with octal base ane

$8T
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CAPACITORS FOR RADIO AND TELEVISION

Tye Qe Max working | Capacitance | Tol. | Tusabity [ Mas. losses |Ambient |- Termp. Insslation votlanis Remarks
T 125, 400, 600, 1000 pF— 4 21 . 25,000 MQ (CZ20,000 pF) | Widelyused for couplingand
paper capacitors | EV 2019 [ 1000 v D 047 uF | £20-10% | Max. £5% 185 °C . S00sec (C520.000 pF) | decoupling purposes. —
Tl ants 70 V D.C. 05—2uF. | =101 M. 8 Foroiotar-operatsd appliin:
mteclenince siphit.| B 04 | 348 ¢ AC ond triple | +20% 0°C MESTI0G=05,000 MO e ket
Tubular HT. paper | _ RTINS . For_smootling the final
capacitors,in syn- | EP 2008 | 12 KY.DC 00ie: Fa0, | Mas- 4% T Min. 500,000 MQ anode vollage. of picture
thetic resin casing tubes
Tnsulated mi y 2— 10,5, | Max. 030w | 200 (010 150 | Min 4500 Mo (C = 1250 oD
oo | EP B0V B 10,000 pF | 2000 | 0s%| 15 Me | 165 °C | x10< Min. 3000 Mi (€ S 1530 2B [ For use im tuned ciccuits
Tubular polystir 50, 250, 700 V DC. | 1000 pF— Max. 0.15—035% | —10 t0 | —100 « in. 100,000MQ (C <0.1u) | g - : E
apta | | ERZOIT g ey 018 uF | 5% 105% at 100 kefe. | £65 °C | —200 104 10000 sec (C 01 ) | Suitable as iter capacitors

120, 10, 0.10-020% | Max. | —800 t i -
350, 500, 700 V D.C. | 0.8-820 pF | 5. 2, 1% w15 Mejs | 85 °C | T 160x 10| Min- 50.000 M0 Forise: i tuned circuity
Tubular ceramic | £p 2302
capacitors & o i
250. 350, 500 V D.C. | 63¢ 20 to 2% at Max. | variable | Min. 10,000 MQ Forcouplingand decoupling
22,000 pF | +50% 15Ms | 85°C
Midset tubular » ; o [010% | Max. [—150 to | Min. 10,000 MQ (humidity = 70%). | For building into small
cormic eapacions. | B 208 | FONIALC 10200 pF | 5. 2% | Max. £1% | 47570 | 85%C | S 150x10% | min. 1000 MO (humidity > 70%) [ fiters i
; 010-0.15% | Max. |—1100 o | 4 Very sitable for trimmi
Wire trmmers | EP 2303|250 V D.C e a0 010-015% | Ma. (1100 to | nin, 50,000 Mo Very s fr timming
- »h
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™ PROFESSIONAL RESISTORS AND POTENTIOMETERS

Type St | Resistnce | Tl | Tnstabily é:?::-':m: Tepues Remarks
Sandrd sivors |2 1005 [ 1500 Mary | " ?zj%;'»ég e e ——
o e e e 0 Yotn, | 0418w [Mex 0000 | Dependablesccurne and
Loy e | A Mass [ 0s—18w [ Mo OB o | For bigh frequencies
n resisors | EP 1007 [ 135500 0 il | 12w Max. 9.%% o¢ | For measuring equipment
!‘;";;F"'Eﬁ’:{:::i“‘ EP 1009 | {5500 0 Yol | 1o w [ Mo Ol o | mempplle: s end
L s i [EPTOTS [ ™ OV [ ‘“c 8 BT P
e O 0 | £10. 7% 820w | 0538 e [ Mt o e
b resistors it £y 13— 10, 5 et wMa s S‘?':}e‘.%:i’&vz‘.:%‘ .J,'.:Nfag}%bélmh
Procendace’. |ohqigs |00 | [a2ti] [ e V| MakaZts =S | Noise potential: max. 05—1 VIV
ewound trim- [gp 1201 [50—200 @ | +10% W For casual adjustments
ot | £P 1202 gl [ 3w Reliabilty and long life
K !
Load potentiometers| EP 1209 | 3700, ¢ | 420, 10% 40630 W Vitreous enamelled wire-wound
-

NTC temperature dependent resistors

Qo their high negative temperatuse coeffcient (3 to =45%°C at 20 °0), the resistance value of these ceramic resistors drops rapdly wih
temperature. They are widely used as messuring. regulating and compensating elements for temperatures, voltages and currents, as retare
ot string resisos. nditors of iuid Tvchs sl
types (cat. sheet EP 1501) consist of a small bead in a gas-filled glass tube with two connecting wires; they are also available in an evacuated
b o S SRS M 8 thermometeype tube and  specl tue for vacium messurements Owing Lo their low inertia, miniature NTC
i s, vy sensitv to raid changes i lemperature
rd,vles: 10003500 2 and 100,000-350.000 02 (. 20%) st 20 °C. ring 40 mW ot an smbient emperature of 20 °C.
Fur special purposes these bead-type NTC's are supphe 2 separate heater (ca. sheet EP 1502).
Rod types (. hects EP 1503 ...d 1508 are avlable s Tl
000, 4000, 7000, 17,500, 35,000 and 80,000 ) (+25. ’nulu"n)n’(l"C
i temperature of 20 °C.
nber of suggestions on the application are given in cat. sheet EP 1590,

Sund- values:

Voltage dependent resistors (VDR)

b discahaped ceramc resstors do ot reapond to Ohin' laws thei voltagecurrent rltion i gven by £ = = CIP, where . C ranges from 100 up
to 00 and 5: any increase of voltage instantaneous dequse in res
In addition to their qmnch|ng oqnw:l sparks. 's are being more -nd more u;ed in electronic cucmu ‘for vohage stabiliz-
linearization in T.V. time bases), surge suppression and automatic volume control
types are rated for 053 W (list with complete data available on application).
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'RESISTORS AND POTENTIOMETERS FOR RADIO

AND TELEVISION

Rating at 3
- Cat. . S8 Temperature Noise ’
Type i Resistance Tol. lZi(imC:;:;. Sl ke sotential Remarks
Low-power wire-
wound resistorsith | EP 1011 | 58000 o | 0% | 15,3, 5 w | Ma O09cr High stability and absence of noise
wire-terminals / e
Insulated cracked . 10 O— 0.25, 0.5, Max. —0.1 to | Max. The reliable, long-life carbon resis-
arbon resistors | X W04 jo Mg [ +10.5% | 1753w | —02%°C | SuVV | tors
Midget carbon - 100 Q— / < Max. —0.1 to Very suitable for miniaturized
resistors EP 1109 10 MQ +10% 0.05 W -0.25%/°C equipment
Carbon potentio- . 1000 O— Low track noise
meters. 26 EP 1502 (3 Mo g [[010.015W Avallable jwith switch andfor. tap
1300— 2—5 W at | =3 to —4.5 .
NTC resistors | EP 1510 180,000 0 | +25% | 20 °C am- | %/°C at W)y aidec o leguaiding
at 20 °C bient temp. | 20 °C RIIROsSS

¢ C

C

(
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TUBE SOCKETS

)
Il Jre than one type of socket 15 available for a given base, the choice depends on the application of the tube

Cat Type number | Number of
@  Tube buse sheet of socket contacts Material
A EP 34132 40404 4 Synthetic resin
otal (Bl4A) | EP 3412 5914/20 14 Synthetic resin
L dodecal (B12A) | EP 3412 5912/01 7 Resin-bonded paper
EP 3412 5912/20 12 Synthetic resin
EP 3412 5912/22 7 Synthetic resin
Yon-| 413/5 rew + ynthetic resin
MonEl4 EP 34135 816301 Se Synth
27 EP 34135 centre Synthetic resin
E40 EP 34135 m 909 BC/01 | f contact eramic
. EP 3412 9 Resin-bonded paper
he ﬁssn EP 34133 5 Ceramic
Jumbo B4F) | EP 34132 4 Ceramic
Loctal (B8C) | EP 34112 8 Synthetic resin
- EP 34112 8 Ceramic
EP 34133 8 Ceramic
(BG) | EP 341112 9 Synthetic resin
EP 3411/ 9 eramic
nal B114) | EP 3412 " Synthetic resin
Veaddium (© | EP34132 4 Ceramic
N) | EP 3433 5 Ceramic
Miature (87G) | EP 3410/1 7 Resin-bonded paper
EP 3410/] 1 Ceramic
EP 3410/1 7 Ceramic
Scren  H =349 mm | EP 34101 Nickel-plated brass
Py = u5 EP 3410/1 Nickel-plated brass
=512 EP 3410/1 Nickel-plated brass
Noval (B9A) | EP 3410/ 9 Resin-bonded paper
EP 34103 8 Ceramic
o EP 3410/3 9 Ceramic
EP 34103 9 Ceramic
Screen  H = 38.1 mm 03 ickel-plated brass
can = 292 ickel-plated brass
= 603 ickel-plated brass
=714 / ickel-plated brass
/i 3 ynthetic resin
3411/ 8 vathetic resin
P 3413/ 8 ynthetic resin
(B3A) | EP 34102 8 Resin-bonded paper
EP 341072 8 ramic
(B7A) 3413/4 2 7 Cerami
3413 7 2 [ e
P 3413/1 1285 2 Ceramic
® | 3 1287 H b
)/ Resin-bonded paper
~ P 34131 209 3 Resin-bonded fabric
Subminiature (BSD) | EP 3410 5907/22 8 ynthetic resin
Super giant 34133 40216 5 Ceramic
Aver jumbo (B4D) | EP 34132 40403 4 Ceramic
P 3412 5900/20 5 Synthetic resin
w 34132 221 4 Resin-bonded paper
e ]
-
—-—
-
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HOLDERS FOR LAMPS AND FUSES «

Telephone pilot lamp holders (cat. sheet EP 3401) O

Permissible wattage: 2 W.
Red, white, green or blue window.

Midget pilot lamp holders (cat. sheet EP 3402)
Suited to tubular lamps 6913N, 8008N, 8009N and 12913N with base B\’u
Three designs with red, whlte green or blue window.

Holders for i d pilot lamps (cat. sheet EP 3403/1)

-
Suited to swntchboard lamps 24 V/5 W or tubular lamps 125 V/15 W and
220 V/l all lamps with base BI15.

Red, white or green window.

Holders for neon pilot lamps (cat. sheet EP 3403/2)
Suited to ncon pilot lamps 9512W: 125 V/2—3 mA and 220 V/2—3 l\;I-A.
with base BI5
With ornamental flange or colourless window. o

Holders for screw bases E14 (cat. sheet EP 3404)

Peak voltage: 500 V; max. current: 6 A.

Suitable for either surface-mounting or flush-mounting.
Fuse-carriers for semi-enclosed fuses (cat. sheet EP 5502) -

Suited to fuses of 2—25 A; peak voltage: 500 V.

Available with synthetic resin fuse holder and ornamental flange. A
Fuse-carriers for glass cartridge fuses (cat. sheet EP 5504)

Suited to cartridges 53X 20 mm, or having a diameter between 5 mm #nd

17, and a length of $” (20 mm), 1” (25 mm) or 1}".

Peak voltage: 750 V; max. current: 6 A. »

-

-

-

-

COMPONENTS FOR MOUNTING AND CONTROL
<

Single-->le plugs and sockets (cat. sheet EP 4001(2))
Peak voltage: 500 V: max. current: 0.12—0.5 A D.C., 0.65—3 A A.Gw

Contact resistance: max. 7.5 m

Interconnecting plugs (cat. sheet EP 4006) A
2 to 5 solid pins, either interconnected in pairs or not.
Peak voltage: 500 V; max. current: 10 A, '
Screened plugs and sockets (cat. sheet EP 4002)
Two sizes, three-pole or six-;ole. -

Peak voltage: 500 V.

Max. current: 6 or 15 A.

Breaking power: 0.25 or | kW. -
Contact resistance: max. 3 m(.
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Connecting combinations (cat. sheet EP 4007)

m 8-, 12-, 16- and 20-pole standard combinations.
Peak voltage 500—1000 V.
Max. current: 15 A per contact.

™ Breaking power: 1.5 ECW per contact
Contact resistance: max. 3 mQ

Tlynthetic resin lead-ins (cat. sheet EP 4101)
Single or double soldenng tag at each side.
™ Peak voltage: 1000 V.
Max. current: 10 A,
o Insulation resistance: appr. 500,000 MQ.

Glass lead-ins (cat. sheet EP 4102(2)

® 13 different standard types.
Peak voltage: up to 4500 V.
m Max. current: 2—10 A.
Insulation resistance: min. 10.000-100,000 MQ.
erminals (cat. sheet EP 4103)
Insulated and non-insulated, low or high types, eltl'\er in A.F. or HF. syn-i
thetic resin or ceramic material.
Peak voltage: 500 V (H.T. type: 3500 V).
m Max. current: 20 A.

Aﬂounﬁng brackets (cat. sheet EP 4202)

38 types in 3 lengths for max. 4, 6 and 8 soldering tags respectively.
Peak voltage: 500 V between ad]acent tags.
™ Max. current: 10 A per tag.

#onnecting blocks (cat. sheet EP 4203)

2,3, 4, 6 or 8 contact strips. .
o Peak voltage: 500—1000- V between adjacent strips.
Max. current: 15 A per strip.

fidget connecting blocks (cat. sheet EP 4205)

2—I12 contact strips. .
™ Peak voltage: 500—1000 V between adjacent strips.
Max. current: 25 A per strip.

Tontrol knobs (cat. sheet EP 8401)-

Large range of round knobs (14—100 mm @), wing-shaped and arrow-
shaped knobs, available with flange and arrow mark or arrow point, all with
clamp attachment.

P Y

Vernier control knob (cat. sheet EP 8402(2)) )
» Double knob with reduction drive 1:9 for shafts 6 mm @.
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SWITCHES

Apparatus switches (cat. sheet EP 5001) -

Single, double or triple with key-knob or round shaft and with solderif_,
terminals.
Breaking power: 250 V/6 A A.C. (power factor min. 0.60).
Contact resistance: 6—10 m(.

Ileavy-current tapping switches (cat. sheet EP 5002) o
Single, double or triple with 2—12 positions.

Breaking power: D.C. — 100 W (max. 500 V, max. 15 A);
A.C. — 3.8 kVA (power factor 0.8—1), v
1.8 kVA (power factor smaller than 0.8).
Contact resistance: 2—4 m(. (W

Tapping switches for measuring purposes (cat. sheet EP 5004)
Single, double or triple, |- or 2-pole with 3—24 positions and delenkio\’
per 15° or 30°.
Permissible voltage: 24 V between adjacent contacts. | W)
Max. current at rest: 4 A,
Max. current to be ruptured: 2 A A.C. (power factor min. 0.60).

Contact resistance: 2—4 m(.

Disc built-up switches (cat. sheet EP 5005) o

49 standard types of 1- to 6-pole on/off, change-over and various special
switches, either for surface-mounting (with or without cover) or ﬂusL
mounting.
Peak vohage: 500 V.
Max. current: 10 A (power factor 0.6—1), ()
7.5 A (power factor smaller than 0.8).
Breaking power: 2.5 kVA (power factor 0.8—1),
2 kVA (power factor smaller than 0.8). &

Contact resistance: 2—4 m(2.
L

Key switches (cat. sheet EP 5402)
54 standard combinations of continuous and discontinuous double-(hro\'

contacts.

Peak voltage: 500 V between contacts.

Max. current: | A A.C. or 0.5 A D.C. (W)

Contact resistance: max. 5 mQ.
S~
w
~
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. QUARTZ CRYSTAL UNITS

tandard quartz crystal units for frequency stabilization are provided with metal
nolders which are hermetically sealed with glass-to-metal terminals in order to
_prevent any shifting from the rated frequency and any activity drop due to the
sntrance of moisture, dust and suchlike. The r s are distinguished by a
high accuracy, remarkable stability and small temperature dependency.
Crystal units are supplied for frequencies between some 50 kc/s and 75 Mc/s
according to any reasonable specification. If differing or more stringent require-

hnents are not prescribed, the following specification is preferred.

Nominal frequency: defined for an effective parallel capacitance of 30 pF at
-~ s ; o
a nominal operating temperature of 2045 °C.

@Freqtiency tolerance: +:0.01%, being the frequency drift over the relevant
temperature range added to the tolerance on the nominal
- frequency.

Temperature range: —20 to +70 °C.

Activity: according to the nominal frequency, defined either as
equivalent parallel resistance, effective series resistance or

~ grid current in a standard oscillator.

Since the activity and frequency of crystal resonators depend on the oscillator
circuit to which they are connected, it is recommended when ordering crystal
units. or making enquiries, to give full details of the conditions in which they
will have to operate.

-

-
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VARIABLE TRANSFORMERS |
for 220 V A.C. 50-60 c/s

(cat. sheet EP 0406)

[P
Output | Secondary [Secondary | No-load Panel mounting Bench mounting l
rating voltage | current losses T o Tl ot e
ype eight eight'

il s e w | nomber | P | mm | kg | number| 8 | mm | i T

260 max. | |max. 5.5| 84527 1 100 3 84526 2 150 ).BY
520 appr. g |2 .o 15| 84531 I 120 4 84530 2 170 49 1

1040 0-260 w 4 o 16| 84535 3 148 9 84534 4 206 IO.JT
2080 . 8 i 28 84537 3 210 127 84536 4 282 " g

5

-

7

-

-

A
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A
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MATERIALS
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FERROXCUBE

FERROXCUBE is the name given to the ceramic soft magnetic core material
produced by the Philips factories. Owing to its excellent properties, this material
more and more supersedes metallic core materials in high frequency applications
Thanks to the high electrical resistivity the eddy current losses in the material are
extremely low, even at high frequencies, so the troublesome process of laminating
the core can be avoided. Hence ferroxcube is supplied as ready shape piece parts
the forms of which have been adapted to the required magnetic circuit.

Application

Ferroxcube is used as a core material in an abundancy of applications in radio-,
and telec ion technique and in various other branches of the
electronic domain. A few examples are:

Radio and television: Rod aerials
F. band pass filters

R.F. transformers
Permeability tuning
Variable inductors
Line-output transformers
Deflection units
Linearity correctors
Amplitude adjustors
Antenna coils

Telecommunication: Loading coils
Filter coils
F. chokes
Wideband transformers
Telecommunication transformers
Power transformers
Pulse transformers
Delay lines

Other uses Tape recorder heads
Computer elements
Magnetostrictive applications
Noise suppressors
Microwave modulator
High frequency heating
Frcquency modulation
Ignition coils.

Grades of ferroxcube

Ferroxcube is made in several grades. which should be used according to the
application

able 1 gives the various grades with their main properties; table I1 will help
in sclec’mg the nﬂht vradc for some t)p.cal apphcauons
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TABLE i
Grade of ferroxcube 3a | 3| oB1| sB2| 3m3| smal acz| ap2[ aa| B[ ac| 4ap| 4E| 4F | 6
Tnitial permeability o at 20° C 1400 | 900 | 900 | 900 | 900 | 900 | moo| 70 [ 700 | 20 [ 15| s0 | 15
£15% | £20% | £20% | £20% | +£20% | £20%| +20% | +20%| £20%| +20%| +20%)| +20%| +20%
Masimum permeability ~2000| ~ 1600 ~750
Loss factor tan dlgta see ding| soe diog | see dig sce ding) ace ding) see ding) see ding | see ding) sce ding] soe ding) sex ding] see ding) sce ding.
Flux density in gauss, bellstically measured
at a feld intensity (in cersted) of | | w0 w| | 0] ] | w| 20| | e]| s
at 20° C approx. 3000 | 3400 | 3400 | 3400 | 3400 | 3400 | 3300 | 3600 | 2000 | 3300 | 2800 | 2500 | 1900 | &
at 100° C approx. 1000 | 2300 | 2300 | 2300 | 2300 | 2300 | 2200 | 2800 | 1800 | 2700 | 2500 | 2300 | 1800 | 2 5
Saturation value 3250 | 4500 | 4500 | 4500 | 4500 | 4500 | 4650 | 5100 | 3600 | 4200 | 4to0 | 3650 | 2300 |8 = |
(at H = 2000 Oe and T = 20° ©) ANE
OF B =
Hysteresis factor <i| <iz| <i2| <55 I
94 - 100) 5|8
&
Temperature factor 5- 3 §
Aulio®AT (between 20 and 50° C) max. | max. | max. | max. [ max. | max. | max. | max. | max. | max. | max.| max. | max. [ & o
1455 104 35 10| 3 10| 2 10| 25107 [45 10 4.5 104,55 10°¢[63 10 [8x 100 [12x 10153104510+ | H
3 g
Curiepoint (°C) i, | o, | e | m | i, o | m | e | e | e, | i | o | i
100 | 150 | 150 [ 150 | 150 | 150 [ w50 | 210 | 125 | 250 | 350 | 400 | 500
Specific D.C., resistance at 20° C (ohmcm)| min. | min. | min. | min. | min. | min. | min | min. | min | min, | min | min. | min.
20 | 20 | 20| e | 100 | 20| s | s | 10| w0 | w0 | w0 | 10t
Liniear expansion coefficient approximately 104°C.
Specific weight (glem®) 4.7—4.9[4,7—;,9[4.7—4.9[4.7—4.9] J~4.9I4.7«l.i 4.74.9]@744,9[4»—5.0[4.4—4‘8[4.2—4.4 44 ps—s0

For further particulars see catalogue sheet EP 9201.
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TABLE 11

- Suggestions for selecting the right grade of ferroxcube*)

frequency region

shape of fxc. parts

grade of fxc.

Example of application

up to 20 kefs 3 BI™ filter coils
up to 150 ,, 382" s
up to 500 ,, 3 B3*) oo
high Q up to 1 Mc/s o 4 A SO
: (300) wpto 2 ,, o 4B 2. e
tuned
circuit 450 kefs rods 3B LF. transformers
no power 10 Mc/s rods, tubes 4E P for F.M.
application 500-2000 ke/s rods, tubes 4B antennarods
Low induction up to 5 Mc/s rods, tubes 4C filter coils, chokes, slug-tuned coils
(B < I gauss) medium Q| up to 10, rods, tubes 4D filter coils, chokes, slug-tuned coils
| (100) up to 20 ,, rods, tubes 4E filter coils, chokes, slug-tuned coils
u) to 100 ,, rods, tutes 4 F filter coils, chohes, slug-tuned coils
above 1 Mcs beads 3B—4B screening
up to 100 kc/s hooks 3e recording heads
no tuning 0.3—3.5 ke/s E-cores 3A communication transformers
0.1—10 Mc/s E-cores 3A wide-band transformers
0.3—3.4 ke/s ot cores 3 B4 loading coils
inductions between | and 200 gauss up to 100 ke/s E-cores, U-tores 4B transductors
above 100 ke/s toroids, rods 4A—4B chokes
up to 100 ke/s U-cores 362 line output transformers
castellated yoke rings 2 €2 TV deflection yokes
split yoke rings
pulses from 0.1 gsec| rods and plates 3C2—4B pulse transformers
power applications and longer
(B > 200 gauss) up to | Mc/s toroids A increductors
U-cores, rods, slugs 3 C2—3 D2 | ignition coils
rods, tubes, plates 3 C2—3 D2| general high induction application

*) For various applications the grades can be used outside the given freque?,v uni;s.
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Shapes available

Ferroxcube is made in the shape of pot cores, E-, I- and U-cores, rings and in an ample choicé of
rods and tubes. ;

Vil :
Pot cores (mm) in f?::hi’gf:r:if;lt"&o coilformer
D 60/42 — 149 — 3B4 2
— 151 — 8 88492 (2 sections)
— 152 — 6
— 153 — -
D 45/39 — 13.20 — 3B4 6 EP 0001 88484 (2 sections)
— 1335 — 3 s 88485 (I section)

— 1350 —

\ \

g
coooo Soo oo O9O—
VA

D 36/25 — g; — g 88493 (2 sections)
o 83 o 2 Oy ;
D 45/39
D 36/22 — 9.35 — 3BI .65 EP 0002(2) © 88481 (I section)
— 950 — 50
— 965 — 35
9 — 980 — 20
@ — 10.00 —




'§ D 36/22 — 9.00 — 3B2 1.0
— 10.00 — 0
D 36/22 — 8.00 — 3B3 2.00
— 10.00 — 0
D 25/16 — 9.75 — 3Bl 0.25 EP 0003(3) 88494 (3 sections)
— 985 — 0.15 88488 (1 section)
— 10.00 — 0
D 25/]6 — 9 15 — 3B2 0.85 §
0.45 1 8
— IO 00 — 0 ////\\4
D 25/16 — 820 — 3B3 1.80
— 10.00 — 0 D 36/22
D 25/ ]2 — 5, (8)(5) — 3BI (()).15 EP 0003(3) 88489 (1 section)
D 25/12 — 5.40 — 3B2 0.60
— 565 — 0.35
— 6.00 — 0



e e s B

a :
further particulars
Pot cores (mm) in catalogue sheet No.

D 25/12 — 4.75 — 3B3 1.25
— 6.00 0

coilformer

D 18/12— 03 —3B 0 EP 0004
05 — (')

10 —

D148 — 02—3B

0 EP 0005 88470 (I section)
1! mared 0. - 1629 >

0

0

miwte oL

04
el 300 e
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D 14/8

Pot cores 25/16 and 25/12 can also be supplied in ferroxcube 4B.
Pot cores 18/12 and 14/8 can also be supplied in ferroxcube 4B, 4C and 4D.

For adjusting the inductance in potcores 60/42 up to and including 25/16 the trimmer tape according
to EP 0021 may be used.

The pot cores 18/12 and 14/8 have a movable central slug for trimming.
For all types of pot cores mounting parts can be supplied.

so¢
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The values of #' and a for the various pot cores as o
funciion of the airgap are given below.

A
o I Foso/uma&_q 0 oi/22ms | | |
pe [ AN 0 Iy ue n=a/T [ [
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E-cores (see catalogue sheet EP 0041)

Type Fig. Main dimensions (mm) Coilformer Winding space !\i“mbe; of
number I h d for two E's mm, s Jor -
1 henry ]
56 907 44/3A 1 13 7 3 - - 2280 o= i
56907 10/3A 1 29 105 11 - — 680 ]
56907 12/3A 2 34 10 12 NK 24178 7%17 705 ko -ﬁ-]
56 907 30/3A 3 40 24 15 NG 33000 31.8%5.5 745 Fig. 1
NK 246 05 29.1X7.2 900
56907363A 1 4l 22 9 NK 24607 2 sect) (414X T2 900 o
NK 246 06 1
2 piis ol E9) 29.1x7.2 640 0O 8
NK 246 14 —
(2 pairsofE's, 2sections) (14+14) x 7.2 640 — ,_Iz,l
56907 13/3A 1 41 22 12 NK 246 18 29.1X7.2 780 -
56 907 18/3A 1 52 30 12 s o 825 Fig. 2
E-cores according to *‘DIN” standards can be made on order.
Corresponding I-cores: Ty Fi Dimensions For use with
number 8 h d E-core no. ]
L b 56750 173A 4 13 4 3 56907 44/3A a i
5674009/3A 4 41 9 6 5690736/3A I~
I{ 5601033/3A 4 41 12 6 56907 133A ™
& 56740 10/3A 4 52 12 8 56907 183A d ot
3 Fig. 4 For all E-cores mounting parts can be supplied. Fig. 3




Ferroxcube rings for TV deflection

—C! €

"Fig. |

Type number  Fig.
56 590 38/3C2 1 consisting of two matched halves, which are supplied
together. T
56 590 39/3C2 2 consisting of two matched halves, which are supplied
together. T
56 590 55/3C2 3 castellated yoke ring‘
56 924 24/3C2 4 four paits are needed for one ring. T
56 924 18/3C2 5 four parts are needed for one ring. p
| [ T
IR N ——al
- .
o 3
8 N

Fig. 2 Fig. 3

28

244

Fig. 4

0—€¢—0—0-000—10—0—C00-
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U-cores (see catalogue sheet EP 0053)

Type number

56 907 38/3C2
56 907 40/3C2
56907 17/3C2
56 907 26/3C2
56 907 55/3C2
56907 24/3C2

Corresponding I-core

56 750 16/3C2

Fig. 1

Ferroxcube cores for magnetophone heads

Two standard types are made
according to fig. 4
Type number Dimension A
56 907 27/3B 1.5 mm
56 907 33/3B 3.5 mm

Fig. 4

Fig.

1
2
3
3
1
3

for use with 56 907 17/3C2 or 56 907 26/3C2

g

b1

Main dimensions (mm)

1

51
57
60
60
60
72

2

h

26
26
27
33
33
33

d

Fig. 3
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Ferroxcube rods and tubes (see catalogue sheet EP 0051)

Roa.@E

preferred length
(mm) (mm) . (mm)

09 —0.1 8*

1.65 +0.1  9*—I11.3*—14—19*—28*—33*—40—50
22 £01 10—15—22—33—47

34 400  10—15—22—33—47—68

525 £0.15 10—15—22—33—47—68

65 = +0.2 40—60—90—140

78  +02 90*—I140*—160—178*—203*

95  +£03 100*—140*—160*—178*—203*

+15
152 Zg5 178241

—m

Tubes
D tol. d tol. preferred length
(mm) (mm) (mm) (mm) (mm)

25 +0.2 12 +02 10—15—22—33—47
35 £015 1.8  £01 10—13.5*—22—33—47
41 402 20  +0.2 7*—10—15—18—21*—25*—30—35*—
40*—45—50*—55
5 402 30 402 10—15—22—33—47—68—100
65 +04 3.0 +02 10—15—22—33—47—68—100
78 102 30 402 15—22—33—47—68—100
78 x02 45  +03  15—22—33—47—68—100
10 +0.5 60 —I  50*—98*—140*—180*

The types marked with * can as a rule be supplied at very short notice.
Tolerance on length is == 3% with a minimum of 4= 0.2 mm. Camber is 1 per
cent.

The rods and tubes are normally manufactured in grades 3B and 4B, but on
request they can also be made in grades 4C, 4D and 4E.

For further particulars see catalogue sheet EP 0051.
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Ferroxcube antenna rods and tubes are made in the following sizes:
Antenna rods
type number diameter tolerance length tolerance
(mm) (mm) (mm) (mm)
56 681 55/4 B 6.35 + 0.2 165 £ 35
56 681 27/4 B 6.35 + 02 178 249,
56 681 60/4 B 7.8 £ 02 140 42
56 681 61/4B 78 + 02 203 + 2
56 681 25/4 B 9.5 + 03 100 %3
56681 31/4B 935 + 03 160 + 4
56 681 62/4 B 9.5 + 03 203 *2
56 681 75/4 B 9.7 £ 03 130 +2
56 681 22/4 B 9.7 £ 03 140 +5
56 681 63/4 B 9.7 +03 170 £2
56 681 24/4 B 9.7 +03 175 £5
56 681 64/4 A 9.7 +03 190 + 2
56 681 23/4B 9.7 + 0.3 203 +6
Antenna tubes
outer tol.  inner tol.  length  tol.
Type number diam (mm) diam (mm) (mm) (mm)
(mm) (mm)
56 261 10/4B 10 + 05 6 -1 98 + 4
56 261 40/4 B 10 +05 6 —1 140 +3
56 261 36/4 B 10 +05 6 -1 180 + 1
‘Antenna plate
An antenna plate can be supplied having the following dimensions:
Length 106 - 2 mm
Width 375 £ 1.2 mm
Thickness 25 4+ 0.15 mm
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| Ferroxcube screw cores (see catalogue sheet EP 0052)

Screw cores are made from ferroxcube 3B and have a full length internal slit
for operating.

Type h 1 d, d, a b

number (mm) (mm)  (mm) (mm) (mm) (mm)

88922 0.5 124:0.2 3.754-0.02 3.28+0.1 1.74-0.3 0.7+0.2
88921 0.75 124-0.2 3.624-0.02 2.92+0.12 1.7+0.3 0.74-0.2
88923 0.5 12+0.2 4.75+0.02 4.284+0.1 2.0+0.5 0.8+0.2
88924 0.75 12+0.2 4.62+0.02 3.92+0.12 2.0+0.5 0.840.2
83915 05 124+0.2 5.9 —0.02 55 —0.12 3.0+0.5 1.2+0.2
88910 0.75 1340.2 55 +0.02 49 —0.2 25405 1.2+0.2
88928 1.0 12:£0.2 5.89-£0.05 459—0.1 3.0+0.5 1.2+0.2
88920 1.0 25::0.2 5.89+0.05 459—0.1 3.0+0.5 1.2+0.2
88913 1.0 12402 65 —0.1 57 —03 3.0+0.5 1.24-0.2
88925 1:25 1640.3 7.3740.02 6.224-0.i7 3.0+05 1.24+0.2

88919  consists of screw core 88915 complete with coilformer for
chassis mounting.

@
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Foroxcube 6

A Jpecial grade of ferroxcube, developed for usein computing machines,
. ¢netic memories, magnetic amplifiers and switchir& circuits.

- Maximum induction Bmax = appr. 1400 gauss
obtained at Hmax = appr. 1.4 oersted
- Br ‘
7+— = min. 0.9
Hmax
- Coercivity H. = appr. | oersted
Resistivity 0 = appr. 10° ohm cm.
-~
, B-in .
Squareness ratio a — D-iHmax _ o0 0.7
BHmax
;M

E&.ﬂ' types of rings are available of the following dimensions:

Type no.  outer diam. inner diam. height
) (mm) (mm) (mm)
56591 38/6 2.03+0.1 1.27+0.1 0.64-£0.1
"6 591 39/6  2.54+0.1 1.78-0.1 0.76+0.1
26591 40/6  3.80+0.1 2.20+0.1 1.504-0.1
26591 41/6 9.53+0.3 4.754+0.2 3.1840.2
-~
~
-
-
A
-
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FERROXDURE
L
Ferroxdure is the name given to a class of permanent magnet materials which in recent years were
dﬁv:loﬁei by the Philips iaboutorics. In Great Britain and U.S.A. the name *‘Magnadur” has been
adopted.
The outstanding propartiss of this matarssl are: g
Very high electrical resistivity

Very high coercive force. N

The first property opens the possibility of using the magnets in high frequency fields, e.g. for biassing
ferromagnetic circuits, without introducing eddy current losses.

The second property makes it possible to use very short magnets or magnet systems with a wide airgap
or even without any yoke at all; the high coercivity prevents the magnets from being demagnetized
Ferroxdure is made in three grades: ferroxdure I, IFand 1L

Ferroxdure | is isotropic, which means that the magnetic properties are the same in each direction
Ferroxdure 11 and 111 are anisotropic and show their high quality in one preferred direction only. (.

-

Properties of Ferroxdure Ferroxdure 1 Ferroxdure I Ferroxdure IIl
Remanence Br (gauss) 1800—2200 3200—3600 2800—3200
Coercive force Hc (oersted) 14001600 1200—1400 1800—2200
(BH)max appr. 0.8x10° 2—-23%10° 2 0
Recoil permeability appr. 1.25 . 1.25 A
Resistivity (chm cm) 108 10°
Curie_point (-C) appr. 450 appr. 450 appr. 450
Specific gravity appr. 4.7 48—4.9 appr. 4.8 &
Applications

Ferroxdure magnets can be used in most cases where up to now metallic magnets have been used,
especally when very short magnets are required. or systems with a large airgap. Furthermore they
can be used in high frequency fields without giving eddy current trouble. A" few applications are:

T.V. focusing magnets Bicycle dynamo's
Loudspeaker magnets Oulfilters
Telephone magnets De-ironing systems
Buassing magnets in hucks -
pulse transformers Magneto-mechanical couplings
relays oys
inductance coils -
Ferroxdure being a ceramic material, all shapes are formed by extrusion or pressing in dies. Commer-
cial shapes are blocks, slugs, discs, rings, rods and tubes.
Television focusing rings made of Ferroxdure I are available in seven different types ~
PR SN v,
-
-
-
Dimen- Dimen-
Type no. sion A sion B Slots Tube types and range
(mm) (mm) -
56590 61/FD 1 12.0 419 no 12—147; 10—14 kV
56 590 68/FD 1 12.0 4.0 no } 12—147; 10—14 kV
56 590 62/FD 1 120 44.0 yes -
56 590 79/FD 1 13.0 44.0 no 14—17"; 14 kV
56 590 75/FD 1 135 4.0 (two clearance 14-21"; 14—19 kV
holes for fitting)
56590 57/FD | 14.0 44.0 no 14-21"; 14—19 kV
56 590 54/FD | 14.0 44.0 yes 14=21"; 14—19 kV
S
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“ PHILIPS TECHNICAL INFORMATION SERVICE

/™ ELECTRONIC TUBE HANDBOOK
The standard data book on Philips Electronic tubes and semi-

conductor devices. Contains over 2,000 loose-leaf data sheets
with complete information on all Philips Electronic tubes. Three
 volumes, 4-prong, gold imprinted binders. Available on a sub-
scription basis. Descriptive folder on request.

™ HANDBOOK NEWS

At irregular intervals, Handbook News will be sent together with

the supplementary sheets in order to enable quick reference to be

made to recently developed improvements in tube design, new
. publications, etc.

. ELECTRONIC APPLICATIONS

Bulletin issued on a limited scale to interested parties, containing
a digest of articles on the application of electronic tubes and semi-
conductor devices.

m APPLICATION BULLETINS
TELEVISION

™*Television Picture Tubes.

-

-

— Nr —.

o Full data and curves of the direct-view picture tubes MW 36-44 —
MW 43-64 and the MW 53-20, with application descriptions of
circuits in which these tubes can be used.

- 4 ope .
*R.F. double triode PCC 84 for cascode amplifiers in tuners for
T.V.-receivers. — Nr 4584 —. ) )
™ Gives ample tube characteristics and data of practical circuits.

*The 21" Picture Tube MW 53-80 with 90° deflection A.T.V.

™ receiver with simplified tuner and self-oscillating line time-base.

- AM, AM/FM BROADCAST RECEIVERS AND AUDIO

AMPLIFIERS -

*Battery Receiving Tubes.

— Nr 4556 —.

Contains comprehensive descriptions, data and curves of miniature
# battery receiving tubes and tuning indicators. Extensive descriptions

are included of a five-tube ABC receiver, a four tube 90 V and a
o four tube 67.5 V all dry-battery receiver.

*Tubes tor A.F. Amplifying Equipment — Nr 4606 —.
= Full technical data of A.F. amplifying tubes are given together
with various circuit descriptions.
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INDUSTRY

*Thyratrons — Nr 4589 —.

Complete technical information on inert gas-filled types and
mercury vapour thyratrons, including many examples of their
applications.

*Industrial Rectifying Tubes — Nr 3720 —.

Detailed technical data on rectifying tubes for power distribution,
battery chargers, welding etc. including design calculations,
practical examples and selection chart.

*Phototubes in Industry — Nr 3701 —.

Phototube theory, extensive data and curves of 9 phototube types,
numerous application circuits for light-operated devices and light-
measurements, illustrative multi-colour printings and alphabetic
register of applications.

IN PREPARATION

Special Quality Tubes for the Industry.
Ignitrons. .
Industrial tukes for eléctronic motor control.

SEMI-CONDUCTOR DEVICES
*Germanium Diodes for T.V.

X-RAY

*Lovse-leaf catalogue, containing full information on the complete
range of X-Ray tubes and valves. (text in English—French—
German and Spanish).

COMPUTERS

*Voltage Reference and Stabilising Tubes.
Theory and complete technical data on stabilisers, voltage reference
tubes, rare-gas cartridges and trigger tubes. Applications of these
tubes are illustrated either by design calculations or circuits.
*EIT for Measuring Equipment

FOLDERS AND BOOKLETS

TELEVISION, AM-AM/FM BROADCAST
RECEIVERS AND AUDIO AMPLIFIERS

*Hi-Fi — Nr 4812 —.
Booklet, giving a description of a 4 + | Tube Hi-Fi amplifier with
complete data, photographs of amplifier included.

*Cross Index of Electronic Tube Type Numbers — Nr 5136 —.
Reference booklet for equivalent type numbers.

2R B O I B N N
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A survey of ordinary receiving and transmntung tubes, which
can also be used for A.F., is include

*D 96 series—25 mA Battery Tubes.

— Nr 4595 —

Full data and Ccharacteristics of the complete range of the
miniature 25 mA battery tubes. Application descriptions of
economic receivers are included.

*12 Watt Power Pentode EL 84.
— Nr 4585 —

Data and characteristics of the tube EL 84. Description of a Hi-Fi
amplifier with two tubes EL 84 in push-pull.

*A Low-cost additional Radio Receiver. — Nr 4488 —.
Description of a 3 plus | tube additional radio receiver with
Ferroxcube rod aenal.

*Tuning Indicators DM 70 and DM 71.
— Nr 4597 —
Data, characteristics and extensive application notes on the

tuning indicators DM 70—DM 71 for battery, AC/DC and AC

sets.

IN PREPARATION
Tubes for AM/FM Receivers.

condensed issue of previous pubhcatlons on this subject,
extended with new tubes and circuits.

Recelvmg tubes for T.V.
V. Picture tube MW 53 80.

COVMUNICAT]ON

*V.H.F. Power Triodes — Nr 3400 —

Technical data and description of V.HF. power triodes
TB 2.5/300 and TB 3/750 for diathermy, industrial and commu-

nication equipment. Examples of applications are included.

*V.H.F. Transmitting Tetrodes — Nr 3407 —.
Technical information and operating conditions of the tetrodes
QB 3/300 and QB 3.5/750. Descriptions of a diathermy and a

H.F. power amplifier are included.

*Very High-Power Transmitting Tubes — Nr 3984 —.
Extensive data and descriptions of a 100 kW air- cooled (TBL
12/100) and a 100 kW water-cooled (TBW 12/100) transmitting
tube including circuits and practical applications.

IN PREPARATION

u. I“NF tubes for Commumcatlon and Measuring Equipment
— Nr 3

Techmcul mformatlon on noval and disc-seal tubes for the
U.H.F. field as well as descriptions of practical applications.

323



324

*25 mA Battery Tubes — Nr 4938 —.
Folder with abridged data and characteristic curves on the D96
miniature battery tubes.

*Tubes for AM/FM Receivers-Nr 4961 —.
Folder contammg techmcal information on thc range of receiving

tubes for AM/F]

COMMUNICATION
*List of Philips Preferred Transmitting Tubes — Nr 5032 —.

Quick reference for equipment designers in the selection of tubes
for new equipment design as well as for replacement purposes,
with rectifiers to matJl bv function:

*High Voltage Rectnfymg Tubes for Use with TransmxmngTubes
Nr 4635 —.

Folder contalmng abridged data on high-voltage, gas filled
rectifying tubes. (revised edition)

’Trar‘\‘sémxttmg and Rectifying Tubes for Mobile Equipment —
Nr

Folder with technical information on the Philips range of
transmitting tubes for mobile equipment.

*U. k‘Il\l F. 5"l'ul:es for Communication and measuring equipment
- 133 —.
Folder giving technical mformatwn on receiving and oscillator

tubes for the U.H.F. field

*U.H.F. Disc-seal Tube—EC55 — Nr 4924 —.
Folder on the disc-seal tube EC55, giving description, data and
enlarged cut-away drawing.

*Special Quality Tubes — Nr 5095 —.
Folder with technical data of the preferred range of special
quality and long-life tubes (second edition).

TUBES FOR RADAR EQUIPMENT
Of a series of folders on the tubes for radar-equipment the fol-
lowing have appeared:
*Magnetron — 4]J50 — Nr 4625 —
*Megnetron — 55029 — 55030 — 55031 and 55032 — Nr 4625 A
*Magnetron — 725A — Nr 4627 —
*Hydrogen thyratron 6268/4C35 — Nr 4621 —
*Magnetrons 2J49 — 2J50 — Nr 5191 —
*Magnetrons 2J42 — JP9-7A — Nr 5192 —
*Hydrogen thyratrons 3C45 — Nr 5202 —
*Hydrogen thyratron 6279/5C22 — Nr 4622 —
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*Magnetron — 55100 — Nr 4629 —
*Halfwave rectifying tube — 8020 — Nr 4630 —

IN PREPARATION

Magnetron 5}26
Magnetron 452

INDUSTRY

*New Tools for Industry — Nr 5104 —.

Booklet dealing with electronic applnuhons in industry, their
possibilities and various aspects (non-technical).

*Electronic Tubes for H.F. Heating in Industry — Nr 4633 —.
Descriptive folder of the transmitting- and rectlfymg tubes for
H.F. heating, including abridged technical data

*Ignitrons — Nr 4618 —.
Data and description of Igmtron tubes.

*Selenium-Rectifiers for Industrial Ap})hcahons — Nr 4615 —.
Folder giving data and basic circuits for selenium rectifiers for
industrial applications.

*Thyratrons — Nr 4619 —. .
Folder on the Philips Thyratron range, containing data and
characteristic curves.

*Thyratron PL 255 for motor control — Nr 4581
Description and abridged data on the thyratron PL 255.

*Thyratron PL 5727 — Nr 4911 —
Data alnd curves on the thyratron PL 5727 for relay and servo-
control.

*Heavy-Duty Tubes — Nr 4547 —.
Broadsheet containing data, appl:catlon information on thyra-
trons, ignitrons and rectifying tubes.

*Single-anode Rectifying Tubes — Nr 5112 —.
Data on the tungar types 1163 and 1164.

*Rectifying Tubes for Industry — Nr 5134 —,
Daln on preferred and replacement types of mdusmal rectifying
tul

MEASURING EQUIPMENT
*Cathode-Ray Tubes for Measunng Equipment — Nr 4599 —

Booklet, describing facturing, haracteristics, data
and curves of the cathode-ray tubes for measuring equipment
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*High-vacuum Thermo-Couples — Nr 4918 —.
Descriptive folder on operation, data and characteristic curves
_of the high-vacuum !hcrmo-couples

SEMI-CONDUCTOR DEVICES

*_Il\t]mc‘;lgori Transls!ors 0OC 70—0C 71 for Hearing Aids —
¢ ey

Booklet giving extensive data on the junction transistors,
OC 70—O0C 71; a description of a hearing aid is included.
*All- flass Germanium Diodes QA 70—OA 73 — Nr 4942 —.

Folder giving data and extensive characteristic curves.

*Transistors — Nr 4800 —
Booklet giving a popular descnphon of the history, dcvelopment
and operation of both point-contact and junction transistors.

Germanium Diodes — Nr 4773 —. ) L
Folder on the Philips range of glass-fernico germanium diodes
with data and curves.

IN PREPARATION
All-Glass_Germanium Diodes.
T for 1

Junction Tr. s for low-frequency Amplification

X-RAY

*Philips X-ray tubes — Nr 4568 —.

Booklet in which the Philips range of X-ray tubes, valves, shields,

cables, receptacles and auxiliary equipment in described and full
ta are given. This booklet 1s printed in English—French—

German and Spanish.

*The X-ray Image Intensifying Tube — Nr 5044 —.

Booklet describing the new X-ray image intensifier, its develop-

ment, operation, possible application, optical systems; full’

technical data are also given.

MISCELLANEOUS

COMPUTERS AND COUNTING EQUIPMENT
*EIT—Decade Counter Tube — Nr 4548 —,

Descriptive folder on the EIT decade counter tube with dataand

application suggestions.

*Voltage Reference and Stabilising Tubes — Nr 4579 —.
Folder with data and characteristic curves of the preferred range
of voltage reference and stabilising tubes.

*Phototubes — Nr 3997 —

Folder containing data and characteristic curves of the preferred
ran%e of Pl'n |ps phototubes A survey of phototube applications
also lnc u

*Surge Arrcsters — Nr 4917 —.
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Booklet, describing operation and practical circuits of surge
arresters. Full data on the Philips range of surge arresters are
® included.
*Current Regulator Tubes — Nr 4929 —,
m Folder, describing operation ard application of current regulator
tubes, including extensive data.

™ WALL CHARTS
. RELATIONSHIPS IN THE ELECTRONIC TUBE FAMILY

108 > 81 cm. Five colour wall chart for schools, training rooms,
o, offices etc., showing family tree of electron tubes in an attractive
way. The tubes are divided into three main branches. Each branch
indicates method of control of electrons, gives schematical re-
™ presentation of electronic mechanism and specific names. Of
every range of tubes one example is depicted.

-
PREFERRED TYPE LIST —

M 68 % 48 cm. Lists all Philips preferred tube types by fgnction
(except X-ray). Specially made for the convenience of the equipment
designer, in selecting tube types for new equipment.

IN PREPARATION

World Map for Amateur Transmitting Purposes. -
Relationships in the Electronic Tube fan:\ily (revn‘sed edition).
Electro-magnetic Frequency Spectrum (revised edition).

™ PUBLICATIONS OF THE PHILIPS INDUSTRIAL COM-
PONENTS AND MATERIALS DIVISION

-~
CATALOGUE

™ A two-volume loose-leaf data book containing detailed descriptions
of all materials and components marketed by the Industrial

. Components and Materials Division. The catalogue comprises
three main groups: Professional Components, Components for
Radio and Television, and Materials. New catalogue sheets for

M, insertion into the binders are issued regularly. Available in English,
French and German.

~
MATRONICS

™, Bulletinissuedatirregularintervals. Asits name indicates (M Aterials
in elecTRONICS) this bulletin deals with the application of
., materials in electronic equipment. It is distributed mainly among
the manufacturers of components and subassemblies. Edited in

English and Spanish.
-~
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MINIATURIZED COMPONENTS -

*No 4756 — Three-page folder describing resistors, potentiometers,
capacitors and other components for use in miniature equipment. &
Available in English, French. German and Spanish.

MULTIPLE COMPONENTS v

*No 517c — Two page lea'let on diode filters and triple by-pass ‘&
capacitors. Available in English and French.

HERE THEY ARE THE PERFECT KNOBS! g

*Three-page folder on knobs and vernier knobs. Available n (_
English and French.

VARIABLE TRANSFORMERS o

*No. 4737 — 12-page booklet with useful data on the construction
and application of variable transformers. Available in English,
French, German, Spanish and Dutch. ¢

QUARTZ CRYSTAL UNITS

~
*No. 5198 — 40 pages. The use of quartz crystals for frequency
stabilization is explained. Measuring methods and data on the
current types are given.

Quartz Crystal Units
*No. 5205 — 18 pages. Contains the catalogue part of No. 5198. &

V.D.R. <

*No. 5177 — 32 pages. Properties and applications of Voltage
Dependent Resistors. Data of the standard types. Available in <
English and French.

-
N.T.C.

*No. 20D/5189/E — 36 pages. Bulletin on resistors with nega- =
tive temperature coefficient. The properties of these resistors are
explained and numerous applications are descrited. Data and
characteristics of the various types are given.

*No. 1166 — 15 pages. Properties and applications of Ferroxcube,
Philips non-metallic ferromagnetic material. Available in English,
French, Spanish and Dutch. .

*No. 5081 — Broadsheet containing data on ferroxcube, shapes
and applications.
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FERROXDURE

*No. 4320 — 6 pages. Explanation of the properties of this new
ceramic material for permanent magnets. Available in English,
French, German and Dutch.

FERROXCUBE AND FERROXDURE FOR TELEVISION
*No. 32/007/B/E — 8 pages. A survey of Ferroxcube and Fer-

roxdure parts used in television.

IN PREPARATION

Ferroxcube loose-leaf catalogue containing data on material,
shapes and applications.
Booklets on: Variable Transformers

: Decade Counting Unit
Folders  : Ferroxcube

Wire wound resistors and potentiometers
: Capacitors for fluorescent lamp circuits
: Tube sockets and cans.
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PHILIPS’ TECHNICAL LIBRARY <

Subdivision: Series of books on ELECTRONIC VALVES. Books in 4 languages:
English — French — German — Dutch. Dimensions: 69 in. (15} x 23} emi
cloth bound, gold stamped, 10 books are ready, 3 others are in preparation.

READY ¥

BOOK I. Fundamentals of radio valve technique, by Ir. J. Deketh, 547
pages, 384 illustrations. Price 35/—

An up-to-date work dealing with the physical principles, the latest construcuons
and the propemes of radlo-recelvmg and amplifying valves. This book is alse

ilable in the S W
BOOK II. Data and circuits of recei and plifier valves, 1933/39.
405 pages, 532 illustrations. Price 21/—. |

BOOK III. Diito, 1940/41, 220 pages, 267 illustrations. Price 12/6—.

BOOK III A. Data and circuits of receiver and amplifier valves, 1945/50s
480 pages, 505 illustrations. Price 40/—.

The books **Data and Circuits™ 1I-111 and 111 A give a complete survey of al
receiver and amplifier valves turned out by Philips from 1933 to 1950 regardless
whether any particular types are still produced or not or are available in all countries

BOOK III C. Data and circuits of television receiver valves, by J. Jager;”
250 pages, 246 illustrations. Price 21/—

BOCK IV. Appllclhon of the electromc valve in radio receivers anu~
amplifiers (Vol. 1), by Dr. B. G. Dammers, ]. Haantjes. J. Otte and Ir. H. van

Suchtelen, 467 pages, 256 nllustratlons Pnce 35—
A book for and t d in the development of receivers and™
amplifiers.

hapter heads: |
I RF. and LF. amplification.
IL Frequency changing.

III. Determining of the tracking curve. -

IV. Interference and distortion due to bend in characteristics of the receiving
valves.

V. Detection. -

BOOK V. Application of the electronic valve in radio receivers and am
plifiers (Vol. 2). 450 pages, 343 illustrations. Price 45/—. hg
Chapter heads: A.F. amplification — Power amplification — Power supply.

00K VII. Transmitting valves, by Ir. J. P. Heyboer and P. Zijlstra. 300%
pages with 256 illustrations, 12 tables. Price 35/—.
A book about the classical transmitting valves. Chapter heads: The technologr
of transmitting valves — Classification — The triode as R.F. power amplifier —
The tetrode and pentode as R.F. power ampllfler — Modulation of a R.F. pewer
amplifier — The transmitting valve as oscillator — The transmitting valve aww
frequency multiplier — Some special aspects — Transmitting valves for high
frequencies.
BOOK VIII A. Television receiver design — |. L. F Stages by A. G. W
Uitjens, 188 pages, 123 illustrations. Price 21/—.

Treahng the appllcahon of the pentode in the L.F. part of a superheterodynew

receiver and the H.F. amplification in a T.R.F. television receiver.
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“DOK VIII B. Television tecuver design — 2. Flywheel synchromzanon of
saw-tooth bij P. A. N 160 pages, 120 illustrations. Price 21/—.

'‘Giving an analysis of the flywheel action of resonant-circuits, a study of auto-
matic phase control and a discussion of practical flywheel circuits for television
mreceivers.

1t is intended to publish under the title:
-~ Television Receiver Design

several more monographs, a.o. on Line Deflection Circuits. Front End Problems.
#ircuits in the Audio Part a.s.o. X " . )

1n the series “Miscellaneous Subjects” of Philips Technical Library are of
interest:

~elevision by F. Kerkhof & W. Werner.
An introduction to the physical and technical principles of television with
M comprehensive descriptions of different electrical circuits, 475 pages, 360 illus-
trations, 28 pages photographs and 2 folded diagrams. Price 50/—.

@ow Frequency Amplification by Dr. N. A. J. Voorhoeve.
his book is unique in that it covers the whole technique of low frequency
amphflcahon It is the most complete work so far published in this domain.
™ 450 pages, 467 illustrations. Price 50/—.

Mechanical Vibration by G. W. van Santen.

M This is a book that will be of interest to a very wide circle of readers concerned
with problems arising from vibration, or whose work entails the measurement of
vibration: it is a guide to the solution of problems encountered in daily practice
n research and engineering laboratories, md will be welcomed by designers of
machines, automobiles, aircraft, ships, all kinds of instruments; by architects
and sound and acoustics engineers; by physicists and material research workers,
and by seismologists. 308 pages with 216 illustrations. Price 35/—.

Data for X-ray analysis by Dr. W. Parrish, R. W. Irwin and M. G. Ekstein.
"Vol. L. Charts for solution of Bragg's Equatlon (d versus @, 2 © ), 108 pages
8,2 % 11,7 in., paper bound. Price 15/—.

m Vol. 11. rab]es for computing the lattlce constant of cubic crystals. 90 pages
8,2 x 11,7 in., paper bound. Price 15/—.

ustrial Electronics by Dr. R. Kretzmann.
“A most satlsfactory and trustworthy introduction and guide. From an organi-
sation in such a disti hed way with research and development,
it is natural to expect a treatment both illuminating and authoritative.” Prof.
James Greig in his Foreword. 250 pages, 266 illustrations. Price 25/—.

mnd in the “Popular Series” :
Valves for A.F. Amplifiers by E. Rodenhuis.
A practical handbook for the construction of sound amplifiers, with full des-

criptions and details of 8 circuits. 140 pages 6 X 8} in., with 94 illustrations
and 5 double size schematic diagrams. In colourful bmdmg Price 10/6.

;,’-‘1’,'-“ the Electron to the Superhet by J. Otte, Ph. F. Salverda and C. J. van

illigen.

™A simplified course for the radio-service man; 42 lessons with a summary,
questions and answers, 700 pages, 11 X 7% in., 722 illustrations and 11 circuit

Adiagrams. Price 55/—.
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Remote Control by Radio by A. H. Bruinsma. [ ™
An amplitude modulation and an impul dulation system. 104 pages, 6 X
8% in., 76 illustrations. Price 8/6—. 2
Descriptive folders with local prices to be obtained from distributose
(see list page 292). Orders can be placed through any bookseller.

¢
IN PREPARATION

BOOK III B. Data and circuits of receiver and amplifier valves 1951/ 5!'

BOOK VI. Application of the electronic valve in radio receivers ar_
amplifiers.

Chapter heads: Inverse feedback, automatic volume control and automatic fre
quency control, contrast expansion and compression — Stability and instabilkr
of circuits — Parasitical feedback — Feedback — Interference phenomena —

Calculations for receivers and amplifiers. o
The books IV, V and VI constitute one work.

BOOCK IX. Vacuum valves in pulse techni by P. A. N &
Chapter heads :

1. Introduction. 2. Basic theory of switching. 2-1. Sudden short-circuiting ti..
points of a network. 2-2. Sudden breaking of a connection in a network. 3. Appli-
cation of the theory to simple switching circuits. 3-1. Ideal switch without interp-'
resistance and parallel capacitance. 3-2. Switch with internal resistance. ;&
Switch with internal resistance and parallel capacitance. 4. Simple treatment of
electron tube as switches. 5. Some elements of the operational calculus. 6, Fum{r
mental treatment of electron tubes as switching elements. 6-1. The gr'nci circuit.
6-2. The anode circuit. 7. Application of the foregoing fundamentals to the ana-
lysis of multivibrator circuit. The bi-stable multivibrator or Eccles-Jordan flige
flop circuit. The mono-stable multivibrator or one-shot multivibrator. The
a-stable multivibrator or free-running multivibrator.

The Cathode-ray Oscill pe by Harley Carter AAM.LE.E.

Chapter heads:

|. Historical review and general principles — Early Oscilloscopes — The Ein®
hoven galvanometer — Duddel oscilloscope — The cathode-ray oscilloscope and
its potentialities in research and industry. 2. The cathode-ray tube — Constnb
tion and operation — Focusing and deflection of beam — Symmetrical and asym-
metrical deflection — Intensity modulation — Post acceleration — Screen charac-
teristics — Methods of recording. 3. Time bases — Methods of generating satw
tooth voltages for horizontal deflection — Basic circuits — Single-stroke time
bases — Circular, spiral and radial time-bases. 4. Amplifiers for vertical deﬂectics‘
Bandwidth requirements — Low-frequency and high-frequency compensation
Coupling arrangements for symmetrical and asymmetrical deflection. Methods of
converting non-electrical phenomena into voltages or currents for oscilloscol,
examination. 5. Power supply units. Supplies for amplifier and time-base —
Supplies for the electron gun system — Practical details. 6. The practica!
application of the cathode-ray oscilloscope. 7. Technical data of current types
oscilloscope tubes. 8. Practical designs for oscilloscope with circuit diagrams and

L

component values. «
Battery Receiving Valves by E. Rodenhuis.
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