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POURQUOI ,MINIWATT"? 

Un des facteurs Les plus importants Bans la cons-
truction d'un appareil de T.S.F. est Bien le choix 
des lampes. Sous ce rapport on petit se demander: 
Pourquoi „Miniwatt"? 
La Lampe „Miniwatt" est le resultat de plusieurs 
annees d'essai et d'experiences scientifiques reali-
sees daps Les grand laboratoires Philips celebres 
dans le monde entier. 
La reputation mondiale de la Lampe „Miniwatt" 
date de sa creation meme. Cette reputation non 
seulement s'est maintenue au cours des annees par 
des ameliorations consecutives, mais 1'epithete 
„Miniwatt" renferme en elle-meme une idee de 
quaIite indiscutable. La meilleure preuve reside dans 
ce fait que Les lampes „Miniwatt" sont actuellement 
vendues dans 74 pays differents du monde. 
Philips est le protagoniste de la specialisation: „a 
chaque stage sa Lampe particuliere", et la reputa-
tion des „Miniwatt" est vraie pour chaque type. 
Ce fut egalement Philips qui invents la penthode 
et qui, le premier, realisa sa fabrication en serie. 
Mais, ces performances exceptionnelles ne furent 
possibles que par 1'application de methodes de pre-
cision qui, a leur tour, durent leur existence a la 
concentration systematique de tous Les moyens 
dont on disposait. 
La construction des lampes Philips „Miniwatt" 
s'execute dans Les usines Les plus rriodernes du 
continent europeen. Ateliers de constructions 
mecaniques, trefileries, verreries, usines 

a 

gaz rares, 
usine de „Philite", toutes contribuent a une pro-
duction moderne, uniforme et parfaite des lampes 
de T. S. F. dont la puissance et 1'excellence sont 
unanimement reconnues dans le monde entier. 
Les techniciens des Usines Philips suet Ieur pre-
cieuse experience et leurs moyens d'investigation Les 



plus modernes et les plus wastes sont toujours a la 
disposition des constructeurs d'appareils et les 
aideront Bien volontiers a solutionner leurs 
problemes. 



DENOMINATION DES 
LAMPES „MINIWATT" 

La denomination des lampes „Miniwatt" s'effectue 
selon des regles fixes. 
Les numeros de type comportent tous une lettre 
suivie d'un nombre de 3 ou 4 chiffres. La lettre 
indique le courant de chauffage d'apres le code 
suivant: 

A un courant de chauffage de 0.06 a 0.10 A, 
B 0.10a0.20A, 
C 0.2 0 x 0.4 O A, 
D 0.40a0.70A, 
E 0.70a1.25A, 
F 1.25 A et plus. 

Le premier chiffre — ou dans le cas de nombre a 
4 chiffres, Les deux premiers chiffres — indiquent 
la tensior: de chauffage. 
Les deux derniers chiffres donnent le coefficient 
d'amplification pour Les triodes. Pour Les lampes a 
plusieurs grilles, Les derniers chiffres ont la signifi-
cation arbitraire suivante: 
41, 51 etc. —tetrodes du type bigrille 
42, 52 etc. —tetrodes du type lampes a grille 

ecran 
43, 53 etc. penthodes finales 
44, 54 etc. — binodes 
45, 55 etc. —selectodes 
46, 56 etc. —penthodes H.F. 
47, 57 etc. —penthodes H.F. selectodes 
48, 58 etc. —hexodes oscillatrices-modulatrices 
49, 59 etc. ~ hexodes-selectodes 
it resulte qu'avec ce systeme, it est facile de se 
rendre compte immediatement a quel type de 
Lampe on a affaire. 
Ainsi, une B 438 est une Lampe „Miniwatt" ayant 
un courant de chauffage de 0,1 ampere, une 
tension de chauffage de 4 V et un coefficient 
d'amplification de 38. Une C 443 est une penthode 
(Lampe de sortie) ayant un courant de chauffage 
d'environ 0,25 ampere et une tension de chauffage 
A ~7 
Y V . 



QUELQUES PRECISIONS SUR LES 
CARACTERISTIQUES PUBLIEES 

POUR LES LAMPES DE T.S.F. 

Les caracteristiques des differentes lampes de T.S.F. 
publiees dans ce carnet de documentation diffe-
rent, a certains points de vue, des caracteristiques 
fournies jusqu'a present. 
Autrefois on indiquait la pente maximum 

Smax. 

c'est-a-dire pour la tension anodique maximum et 
une tension de polarisation nulle et la resistance 
interne etait deduite de la formule bien connue 

Ri = 
K  

. 1.000 
S

max 

Actuellement, pour que Les chiffres se rapprochent 
plus de la realite, on indique en meme temps 
la pente maximum et la pente au point de 
fonctionnement (S 

norm.). 

La resistance interne cor-
respond aussi au point de fonctionnement, c'est-a-
dire au courant anodique normal (Ia). Ce courant 
anodique est celui obtenu lorsque la Lampe est utili-
see dans des conditions normales, c'est-a-dire avec 
une tension anodique maximum et la polarisation la 
plus favorable. 
Pour Les lampes finales, le courant anodique normal 
correspond au quotient de la dissipation anodique 
inaxiinum (Wa) par la tension anodique maximum 
(Va). 
Pour Les lampes amplificatrices H.F., on choisit 
toujours le courant anodique normal de telle sorte 
que pour Les amplitudes de tension habituellement 
appliquees a la grille, it ne se produise aucun cou-
rant de grille. 
Pour Les lampes amplificatrices B.F. utilisees avec 
une liaison par transformateur, le courant anodique 
normal indique est celui que I'on doit obtenir afin 
de pouvoir amplifier sans distorsion, la plus grande 
tension alternative possible. 
Pour Les lampes amplificatrices B.F. utilisees avec 



liaison a resistances, la determination du point de 
fonctionnement est un peu plus compliquee, car it 
faut tenir compte de la resistance intercalee dans le 
circuit anodique. 
En partant de la caracteristique dynamic~ue pour 
une resistance exterieure de 0,3 et de 1 megohm, le 
courant anodique normal se determine exactement 
de la meme maniere que dans le cas de la liaison a 
transformateur. 
La resistance interne indiquee correspond. au point 
de fonctionnement et au courant anodique ainsi 
defini. La tension anodique est donc, Bien entendu, 
la tension anodique totale y cornpris la chute dans 
la resistance. 
Les „Selectodes" (E 445,E 455, B 2045 etc.) et les 
lampes Bigrilles (A 441N et E 441) constituent une 
exception aux regles ci-dessus. Pour les Selectodes 
employees exclusivement avec une tension de pola-
risation reglable, it ne serait pas logique d'indiquer 
la pente et la resistance interne pour une courant 
anodique determine. Aussi, ces valeurs sont-elles 
donnees pour les tensions de polarisation maximum 
et minimum. Pour les lampes Bigrilles on indique 
1'inclinaison correspondant a chacune des deux gril-
les. La tension de chauffage. indiquee est une valeur 
exacte (alimentation en parallele par batteries ou 
par le secteur). La valeur indiquee pour le courant 
de chauffage est alors dune valeur moyenne. 
Dans le cas d'alimentation en serie (secteur conti-
nu) c'est au contraire, la valeur exacte du courant 
de chauffage qui est donnee, Celle de la tension de 
chauffage n'etant qu'approximative. 
Enfin, it est interessant de remarquer que la resis-

tance interne minimum, telle qu'elle est encore 
indiquee par la plupart des fabricants de lampes de 
T. S. F. peut toujours etre deduite de 1'inclinaison 
maximum et du coefficient d'amplification au 
moyen du rapport indique plus haut 

Ri = 
K  

•1000 
S max 

qui facilite toute comparaison avec d'autre lampes. 





TYPE NUMBERS OF 
"MI~IIWATT" VALVES 

Considerable information regarding Philips 
"MINIWATT" valves can be obtained by correctly 
interpreting the type numbers. The type numbers 
all consist of a letter followed by a number of 
three or four figures. The letter indicates the 
filament current of the valve, thus: 

A filament current •06 to •10 amp, 
B •10 to •20 
C ,. •20 to •40 „ 
D •40 to •70 „ 
E •70 to 1.25 „ 
F 1.25 amps and more. 

The first figure following the letter, or the first 
two figures in four-figure type numbers, indicate 
the filament voltage. 
For triodes, the last two figures indicate the 
amplification factor at the working point. For 
screen-grid valves, the last figures refer to the 
respective types, thus: 
41, 51, etc. are tetrodes with space-charge grid. 
42, 52, etc. are H.F. screen-grid valves. 
43, 53, etc. are penthode power valves. 
44, 54, etc. are binodes. 
45, 55, etc. are selectodes. 
46, 56, etc. are H.F. penthodes. 
Thus, this system constitutes a classification of 
types as a result of which the principal properties 
of the valves can be deduced from their type 
numbers. Thus B 438 is a "Miniwatt" valve with 
a filament current of •1 amp, a filament voltage 
of 4 volts and a~n amplification factor of 38. An 
E 443 is a penthode (power valve) w_th a filament 
current of about •25 amp and a filament voltage 
of 4 volts. An E 445 is a selectode with a filament 
current of 1.1 amp and a filament voltage of 
4 volts. 



WHY "MINIWATT" ? 

One of the most important factors in the con- , 
struction of a receiving set is the correct choice of 
valves. The question then arises: "Why Miniwatt"? 
The "Miniwatt"' valve is the result of many years 
of scientific research and experience acquired by 
one of the most important radio-technical and 
physical laboratories in the world: the Philips 
Laboratories. 
The world-wide reputation of the "Miniwatt" 
valve dates back to its origin. This reputation -has 
not only been maintained in the course of years by 
consistent improvement, but the name "Miniwatt" 
stands for unquestionable quality. A convincing 
proof of this statement is the fact that "Miniwatt' 
valves are at present being sold in no fewer than 
74 different countries. 
"A special. valve for every stage" is an axiom long 
upheld by Philips Radio, and a "Miniwatt" valve 
is now available for every conceivable purpose. It 
is interesting to note that the penthode output 
valve, now so universally adopted, was invented in 
the Philips Radio Laboratories. 
The construction and manufacture of Philips 
"Miniwatt" valves are carried out in Europe's most 
modern factories. With their own mechanical 
construction workshops, wire-drawing mills, glass-
works, rare-gas plant, and even their own "Philite" 
factory, everything contributes to a modern, 
uniform and perfect production of radio valves, 
the performance and quality of which are 
recognized the world over. 
The engineers and designers of the Philips factories 
place their experience at the disposal of set 
constructors, and will be very .pleased to help them 
solve their radio problems. 



RADIO VALVES 
REVISED DATA 

The valve data contained in this booklet have been 
revised and show a considerable advance on 
information published in the past. In this booklet 
we have endeavoured to supply information which 
we think will be of assistance to set-makers, and 
for this reason we have set out the constants of 
the various valves under working conditions. In 
the past, it has been customary to mention only 
the maximum slope and internal resistance of a 
valve, the latter being deduced from the 
amplification factor and maximum slope. In the 
present case we have included, in addition to this 
information, the slope of a valve at its working 
point as well as the internal resistance under these 
conditions for a given anode current. The value 
of anode current indicated is that which can be 
normally expected when applying the maximum 
working voltage. This anode current is indicated as 
Ia, and is known as the "normal anode current". 
In the case of output valves, the normal anode 
current indicated is that obtained by dividing the 
maximum anode dissipation (Wa) by the 
maximum voltage (Va). 
For high-frequency amplifying valves, the anode 
current indicated is the optimum value when 
normal signal voltages are applied to the grid, grid 
currents at the same time being just avoided. 
In the case of low-frequency amplifying valves 
which are intended primarily for transformer 
coupling, the normal anode current is that to 
which the valve must be adjusted in order to 
amplify the maximum A.C. voltage without 
distortion. If it is required to amplify a smaller 
A.C. voltage, it will naturally be better to adjust 
the valve to a higher anode current. In the latter 
case, however, the possibility of -grid currenr. must 
not be overlooked. 



For .low-frequency. amplifying valves with 
resistance coupling, the definition of the working 
point is somewhat more complicated, as the 
resistance in the anode circuit has to be taken into 
account. 
Taking as basis the dynamic characteristic for an 
external resistance of •3 and 1 me~ohm, the normal 
anode current in both cases is fixed in the same 
manner as for transformer-coupled valves. The 
internal resistance is indicated for the anode cur-
rent under these conditions. 
The selectodes (E 445,E 455, B 2045, etc.) and 
the double-grid valves (A 441N and E 441) are 
exce tions to the above rule. 
With selectodes, which are practically always used 
with variable grid bias, it would be illogical to 
indicate the slope and internal resistance at one 
working point only, so we publish these values 
for the maximum and minimum values of grid 
bias. For double-grid valves, the slope of the space-
charge grid with respect to the cathode is also 
indicated. 
The published values of the slo a and internal 
resistance are all applicable as far as valves for 
parallel feeding are concerned, when used with 
the published filament voltage, and for series con-
nected valves at the filament current indicated. 
For valves intended for parallel connection the 
filament current, for valves intended for series 
connection the filament voltage is approximately 
indicated. The negative grid bias corresponding to 
the normal anode current is also indicated approxi-
mately. 
It should be noted that the minimum value of the 
internal resistance, which is still given by most 
valve manufacturers, can be deduced if necessary 
from the maximum slope and amplification factor 
according to the ratio 

R; = G • 1000 
S ~aa. 



T Y P E N B E Z E I C H N U N G 

DER 

PHILIPS „MINIWATT"-ROHREN 

Die Typenbezeichnung der „Miniwatt"-Rohren 
erfolgt nach ganz bestimmten Regeln. Die Typen-
nummer besteht jeweils aus einem Buchstaben, dem 
eine drei- oder vierstellige Zahl folgt. Der Buch-
stabe gibt den Heizstrom der Rohre an, and zwar 
bedeuten: 

A einen Heizstrom von 0,06 bis 0,10 A, 
B 0,10 0,20 A, 
C 0,20 0,40 A, 
D 0,40 0,70 A, 
E 0,70 1,25 A, 
F 1,25 A and mehr 

Die erste Ziffer oder, bei vierstelligen Zahlen, die 
ersten beiden Ziffern nach dem Buchstaben bezeich-
nen die Heizspannung. Die beiden letzten Ziffern 
geben bei Trioden den Verstarkungsfaktor im Ar-
beitspunkt an. Bei Schirmgitterrohren beziehen sick 
die letzten Ziffern auf die jeweilige Rohrentype: 

41, 51 usw. Sind Tetroden m. Raumladungsgitter, 
42, 52 usw. sind H.F.-Schirmgitterrohren, 
43, 53 usw. sind Penthoden-Endrohren, 
44, 54 usw. sind Binoden, 
45, 55 usw. sind Selektoden, 
46, 56 usw. sind H.F.-Penthoden, 
47, 57 usw. sind H.F.-Penthoden-Selektoden, 
48, 5~. usw. sind Mischhexoden, _ 
49, 59 usw. sind Hexoden-Selektoden. 

Mit diesem System ist also eine Typenbezeichnung 
geschaffen worden, bei der sick die wichtigsten 
Rohreneigenschaften schon aus dem Typenbuch-
staben and der Typennummer ablesen Lassen. So 
ist eine B 438 eine „Miniwatt"-Rohre mit einem 



Heizstrom von 0,1 A, einer Heizspannung von 4 V 
and einem Verstarkungsfaktor von 38. Eine 
C 443 ist eine Penthoden-Endrohre mit einem 
Heizstrom von ca. 0,25 A and einer Heizspannung 
von 4 V. Eine E 445 ist eine Selektode mit einem 
Heizstrom von 1,1 A and einer Heizspannung von 
4 V. 



WARUM „MINIWATT"? 

Einer der allerwichtigsten Faktoren im Apparatebau 
ist wohl die Wahl der Rohre. Hier macht sich die 
Frage geltend: Warum „Miniwatt"? 

Die „Miniwatt"-Rohre ist ein Produkt langjahriger 
Forschungen and Erfahrungen eines der anerkannt 
grossten Laboratorien auf physikalischem and 
radiotechnischem Gebiet —der Philips Laborato-
rien. 

Von dem Augenblick an, in dem die „Miniwatt"-
Rohre entstand, entstand auch ihr Weltruf. Sie hat 
diesen Weltruf nach unablassigen Verbesserungen 
im Laufe der Jahre nicht allein zu behaupten ge-
wusst, sondern in dem Namen „Miniwatt" einen 
Qualitatsbegriff geschaffen, der heute unumstoss-
lich ist. Ein schlagender Beweis hierfiir ist die Tat-
sache, dass „Miniwatt"-Rohren heute in 74 ver-
schiedenen Landern der Erde Prhaltlich Sind. 

Philips Radio war der Vater des Spezialisierungs-
gedankens: „fur jede Stufe eine eigene Rohre", and 
heute ist jede Philips „Miniwatt" allenthalben nach 
Type and Einzelleistung bekannt. Philips war es 
auch, der die Penthode erfand and als erster ihre 
fabrikmassige Herstellung einfuhrte. 

Diese Spitzenleistungen konnten jedoch nur durch 
Anwendung von Prazisionsmethoden ermoglicht 
werden, die wiederum der systematischen Konzen-
trierung aller zur Verfugung stehenden Hilfsquellen 
ihre Entstehung verdankten. 

Konstruktion and Herstellung von Philips „Mini-
watt"-Rohren erfolgen in den modernsten Fabriken 
des europaischen Kontinents. Eigene Maschinen-
fabriken, eigene Drahtziehereien, eigene „Philite"-
Fabrik sorgen fur die moderne, einheitliche and 



vollendete Erzeugung eines Produktes, dessen 
Leistungsfahigkeit and gediegene Konstruktion in 
alien Teilen der Welt vorbehaltlos anerkannt ist. 

Der technische Stab der Philips Radiowerke mit 
seinen reichen Erfahrungen and ausgedehnten Un-
tersuchungsmoglichkeiten steht den Konstruk-
teuren bei der Losung ihrer Probleme jederzeit 
bereitwillig zur Verfiigung. 



ERLAUTERUNG ZU DEN 

ANGEGEBENEN ROHRENDATEN 

Die in vorliegendem Katalog angegebenen Rohren~ 
daten weichen von den bisher veroffentlichten in 
verschiedener Hinsicht ab. Wahrend friiher nur die 
grosste Steilheit sowie der von dieser and dem Ver-
starkungsfaktor abzuleitende Innenwiderstand an-
gegeben -wurden, Sind wir hierin bestzebt gewesen, 
die Rohrendaten mit den praktischen Betriebs-
bedingungen moglichst weitgehend in Einklang zu 
bringen. Es werden deshalb neben der grossten 
Steilheit such die Steilheit im Arbeitspunkt 
(S norm.) sowie der Innenwiderstand im Arbeits-
punkt angegeben, also der Widerstand bei bestimm-
tem Anodenstrom. Als solcher gilt der Anoden-
strom, mit dem die Rohre bei Anwendung der 
hochsten Betriebsspannung gewohnlich benutzt 
wird. In diesem Katalog ist dieser Strom als 
normaler Anodenstrom (Ia) bezeichnet. 
Bei Endrohren ist der normale Anodenstrom ge-
geben durch den Quotienten des zulassigen Ano-
denverlustes (Wa) and der hochsten Anodenspan-
nung(Va).Bei Hochfrequenzverstarkerrohren haben 
wir den normalen Anodenstrom stets so gewahlt, 
dass bei den normalerweise vorkommenden Signal-
spannungen gerade noch keine Gitterstrome auf-
treten. Bei Niederfrequenzverstarkerrohren, die 
hauptsachlich mit Transformatorkopplung arbei-
ten, ist der angegebene normale Anodenstrom der 
Strom, auf den die Rohre zur verzerrungsfreien 
Verstarkung der hochstmoglichen Wechselspan-
nung eingestellt werden muss. 
Bei Niederfrequenzverstarkerrohren mit Wider-
standskopplung ist die Bestimmung des Arbeits-
punktes etwas umstandlicher, and es ist hier der 
Widerstand im Anodenkreis zu beriicksichtigen. 



Voii der dynamischen Kennlinie bei einem ausseren 
Widerstand von 0,3 and 1 Megohm ausgehend, 
erfolgt die Bestimmung des normalen Anoden-
stromes fur diese beiden Falle in genau derselben 
Weise wie bei Rohren fur Transformatorkopplung. 
Bei dem so gefundenen normalen Anodenstrom 
wird der innere Widerstand angegeben. 

Eine Ausnahme von obiger Regel bilden die Selek-
toden (E 445,E 455, B 2045 usw.) and die Doppel-
gitterrohren (A 441N and E 441). Bei Selektoden, 
die fast nur mit regelbarer negativer Gittervorspan-
riung verwendet werden, ware es unlogisch, die 
Steilheit and den inneren Widerstand fur einen be-
stimmten Arbeitspunkt anzugeben; wir veroffent-
lichen in diesem Falle die der hochsten and nie-
drigsten negativen Gittervorspannung entsprechen-
den Werte. Bei den Doppelgitterrohren wird 
sowohl die Steilheit des Steuergitters gegen die 
Kathode wie die Steilheit des Raumladungsgitters 
gegen die Kathode mitgeteilt. 
Die veroffentlichten Werte der Steilheit and des 
Innenwiderstandes gelten bei Rohren mit Parallel-
speisung des Heizfadens alle fur den Betrieb mit der 
vorgeschriebenen Heizspannung, bei Rohren mit 
Serienspeisung fur die Einstellung auf den vorge-
schriebenen Heizstrom. Fur Rohren mit Parallel-
speisung wird daher der Heizstrom and bei Rcihren 
mit Serienspeisung die Heizspannung als Annahe-
rungswert angegeben, desgleichen die zum norma-
len Anodenstrom gehorende negative Gittervor-
spannung. 
Schliesslich durfte es noch erwahnenswert sein, 
dass aus der grossten Steilheit and dem Verstar-
kungsfaktor stets der innere Widerstand, wie er 
noch von den meisten Rohrenfabrikanten angege-
ben wird, gemass der Beziehung Ri = S g X .1000 

zu berechnen ist, so dass die Vergleichsmoglichkeit 
mit Rohren jeden Fabrikates also nach wie vor be-
stehen bleibt. 



REMARQUES CONCERNANT 
LES CARACTERISTIQUES 

SPECIALEMENT RESERVEES 
AUX CONSTRUCTEURS 

Les feuilles bleues contiennent, pour chaque Lampe, 
^ des caracteristiques techniques supplementaires qui 

sont importantes, surtout pour Les constructeurs 
de postes de T.S.F. Les symboles utilises ont la 
signification suivante: 

Vuo 

VnR 

VnL 

V«

W u

Ir, 

VQ mar a froid ou pour I~ = 0 

Vnmax a chaud sans trans ormateur B.F. 
ou self de choc dans le circuit anodique 

Va max a chaud avec transformateur B.F. ou 
self de choc dans le circuit anodique 

tension. maximum admissible sur 1'anode 
dune diode 

charge anodique maximum ') 

= courant cathodique maximum admissible 
pour lampes a chauffage direct ou indi-
rect; par courant cathodique on doit 
entendre la Somme des courants de toutes 
Les electrodes. 

') et =) W~ et Wg~ 

En appliquant des valeurs de tension anodique ct de grille-
ecran differentes de cellos indiquees Sur Les catalogues, it faut 
veiller a ce quo Les charges maximum anodique et de grille-
ecran ne depassent pas Les valeurs indiquees dans ce livre, 
Pour 1'utilisation des lampes agrille-ecran en Dynatron, une 
garantie de fonctionnement irreprochable pout etre seulement 
donnee apres examen, par nos soins, du circuit en question. 
~lucune valour normale ne pout etre indiquee a cause de 
1'emission secondaire de la grille-ecran. 



l u' = courant maximum admissible pour une 
diode 

V~'o = V~' ma~ a froid ou pour 1~' = 0 

Vr' = V~' n„x a chaud 

W~' = charge maximum de la grille-ecran2) 

IA' courant de grille-ecran moyen. 
Pour lampes a grille-ecran sans 3eme grille 
(penthode) la tension de grille-ecran doit 
toujours provenir d'un potentiometre 
dont la consommation propre reste au 
moins egale, ou mieux, superieure au cou-
rant de grille-ecran. Le courant de grille-
ecran est mesure au point de fonctionne-
ment publie. 

VR; tension negative de grille correspondant a 
la naissance d'un courant de grille de ~-- 3. 
10-' amperes. Cette valeur a ete mesuree 
pour Les valeurs maximum des tensions 
anodique et de grille-ecran indiquees dans 
Les catalogues. 

R~, resistance ohmique maximum admissible 
dans le circuit de grille avec reglage auto-
matique de la tension negative. Le cas se 
presente lorsque la resistance cathodique, 
fournissant la tension negative de grille, est 
uniquement parcourue par le courant 
cathodique de la Lampe en question. 

R~2 =resistance ohmique maximum admissible 
dans le circuit de grille avec une tension 
negative de grille fixe. On preferera tou-
jours la tension de grille negative auto-
matique. 



V t~ = tension continue max. admissible entre 
la cathode et le filament. Dans le cas de 
lampes detectrices (et surtout lorsqu'il 
s'agit de lampes modulatrices Bans des 
circuits Superheterodynes), it est recom-
mandable d'eviter une tension haute 
frequence supplementaire entre la 
couche active et le filament. 
Dans le cas de lampes a courant con-
tinu chauffees indirectement, la cathode 
doit etre negative par rapport au fila-
ment. 

Rf~ =resistance ohmique max. admissible 
entre la cathode et le filament. 

Vf et 1t Les caracteristiques de la Lampe, dans le 
cas du montage en parallele, sont mesu-
rees pour une tension de chauffage 
donnee; pour le montage en serie, elles 
sont mesur~es pour un courant de 
chauffage donne. Les tolerances maxima 
dans la tension de chauffage fournie par 
le transformateur reseau ne doivent pas 
depasser ± 5 % et it faut remarquer que 
ces tolerances se rapportent a la tension 
moyenne du reseau en valeur efficace. 
Les resistances serie dans des recepteurs 
alimentes par le courant continu doi-
vent satisfaire a certaines conditions. 

~. Le courant de chauffage correspondant 
a la tension efficace du reseau ne doit 
pas etre modifie de plus de ± 3 % par 
Les resistances-serie. Dans le cas oix, au 
lieu de resistances serie fixes, on ferait 
emploi de dispositifs de reglage, par 
exemple de tubes regulateurs, une tole-
rance de ± 5 % est alors toleree en vue 
de faciliter 1'uniformisation des varia-
tions de tension. 



Vg etr tension alternative de grille efficace 
correspondant a la puissance de sortie 
maximum pour un facteur de distorsion 
donne et une resistance exterieure 
optimum. 
1) pour 5 % 2) pour 10 % . 

R~ =resistance exterieure optimum 

Way 

Wo_ 

C g

Ca 

Ca k 

Cg k 

Cog 

= puissance de sortie maximum fournie 
pour un facteur de distorsion de 5%. 

puissance de sortie maximum fournie 
pour un facteur de distorsion de 10% 
(cas des penthodes). 

= Capacite d'entree ) pour lampes 

= Capacite de sortie 1 a grille-ecran 

= Capacite anode-cathode pour triodes 

= Capacite cathode-grille ~ et penthodes 

= Capacite grille-anode pour toutes les 
lampes. 



= maximal zulassige Gleichspannung 
zwischen Kathode and Heizfaden. Es 
wird empfohlen, bei Audionrohren 
(besonders auch beim Modulatorrohr in 
Superheterodynschaltungen) Bas zusatz-
liche Auftreten von Hochfrequenzspan-
nungen zwischen Schicht and Faden 
Burch geeignete Schaltmittel zu ver-
meiden. 
Bei indirekt geheizten Gleichstrom-
rohren muss die Kathode negativ gegen 
den Heizfaden sein. 

Rf~ =maximal zulassiger Ohmscher Wider-
stand zwischen Kathode and Faden. 

Vf u. If =Die Charakteristiken der Rohren fur 
Parallelschaltung sind bei gegebener 
Heizspannung, die der Rohren fur 
Serienschaltung bei gegebenem Heiz-
strom gemessen. Im ersten Fall wird 
der Heizstrom, im zweiten Fall die 
Heizspannung als Zirkawert angegeben. 
Bei Rohren in Parallelschaltung ist also 
die Heizspannung and bei Rohren in 
Serienschaltung der Heizstrom als 
bichwert einzuhalten. Die maximalen 
Toleranzen der Heizspannung, welche 
der Netztransformator liefert, diirfen 
± 5 % ~ nicht uberschreiten, wobei 
darauf zu achten ist, Bass diese Tole-
ranzen sick auf die wirkliche mittlere 
Netzspannung beziehen. 
Die Vorschaltwiderstande in Gleich 
stromempfangern mussen der Bedin-
gung genugen, Bass der Heizstrom bei 
der wirklichen mittleren Netzspannung 
Burch die Toleranzen der Vorschalt-
widerstande hochstens um ± 3 G. 
geandert wird. Werden anstatt fester 
Vorschaltwiderstande Regelvorrichtun-
~en, z.B. Regulatorrohren, verwendet, 



Vg rff• 

R n

l~nt 

so ist wegen des Ausgleici~es der Span-
nungsschwankungen eine Toleranz in 
der Heizstromstarke von ± 5 ~ zulassig. 

notwendige effektive Gitterwechsel-
spannung fur maximale Ausgangslei-
stung bei gegebenem Klirrfaktor and 
gunstigstem Aussenwiderstand, 
1.) fur 5 °~ , 2.) fur 10 °', 

gunstigster Aussenwiderstand. 

max. abgegebene Ausgangsleistung bei 
einem Klirrfaktor von 5 ~ . 

ll'/o~ = max. abgegebene Ausgangsleistung bei 
einem Klirrfaktor von 10°~ (nur fur 
Penthoden). 

Cs == Eingangskapazitat ~ fur Schirmgitrer- 

C„ = Ausgangskapazitat 
rohren. 

Cak Anodes-Kathoden-Kapazitat ~ fur Triodes 
and 

Cgk Gitter-Kathoden-Kapazitat 1 Penchodes. 

C„R Gitter-Anodes-Kapazitat fur samtlichc 
R~ihrcn. ' 



ERLAUTERUNG EN ZU 
DEN _DATEN FUR 
KONSTRUKTEURE. 

Die blauen Zettel enthalten fur jede Rohre ergan-
zende Daten, welche besonders von Konstrukteuren 
von Rundfunkgeraten benotigt werden. Zu diesen 
Angaben ist folgendes zu bemerken: 

V„o = V„ m, x im kalten Zustand bzw. bei h = 0. 

Va k = VQ m, Y im warmen Zustand ohne Nieder-
frequenz-Transformator Oder Drossel im 
Anodenkreis. 

V~ L = VQ ,,,,,; im warmen Zustand mit Nieder-
frequenz-Transformator oder Drossel im 

Anodenkreis. 

Vo l = maximal zulassige Spannung an der Anode 
einer Diode. 

W„ = maximale Anodenbelastung'). 

I~ maximal zulassiger Kathodenstrom bei 
direkt oder indirekt geheizten Rohren, 
wobei unter Kathodenstrom die Summe 
der Strome aller Elektroden zu verstehen 
ist. 

') ~'~, and Wg ~: 

Bei Verwendung von anderen als den in den Propagandadaten 
angegebenen Anoden- and Schirmgitterspannungen ist darauf 
zu achten, dass die maximale Anoden- and Schirmgitterbela-
stung die Angaben der Daten fur dic Konstrukteure nicht iibcr-
schreiten. Bei Verwendung der Schirmgittcrrohren in Dyna-
tronschaJtungen kann fur ein einwandfreies Arbeiten einc 
Gewahr our oath Einholung der Genehmigung fur die betref-
fcndc Schaltung ubernommen werden. Normalwertc Lassen 
Bich wegen der Schirmgitter-Sekund:iremission nicht angeben. 



Ia ' = 

tm, 

aximal zulassiger Strom fur eine Diode. 

Vg'o — V e'max im kalten Zustand bzw. bei I~,' = 0. 

Vg' = V~' m„ im warmer Zustand. 

WQ ~ = maximale Schirmgitterbelastung'). 

Ig' = mittlerer Schirmgitterstrom. 
Bei Schirmgitterrohren ohne Fanggitter 
muss die Schirmgitterspannung immer 
durch ein Potentiometer erzielt werden, 
dessen Eigenverbrauch dem Schirmgitter-
strom mindestens gleich, vorzugsweise aber 
grosser als dieser ist. Der Schirmgitter-
strom ist im normalen veroffentlichten 
P,rbeitspunkt aufgenommen. 

Vtr Gittervorspannung fur den Einsatz eines 
Gitterstromes von 3.10-~ Amp. Dieser 
Wert ist bei den Maximalwerten der in 
den Propagandadaten enthaltenen Anoden-
bzw. Schirmgitterspannungen gemessen. 

RYI maximal zulassiger Ohmscher Widerstand 
im Gitterkreis bei automatisch regulierter 
Vorspannung. Eire automatische Gitter-
vorspannung liegt nur darn vor, wenn der 
die Gittervorspannung liefernde Kathoden-
w~iderstand ausschliesslich vom Kathoden-
strom der betr. Rohre durchflossen wird. 

Rg2 maximal zulassiger Ohmscher Widerstand 
im Gitterkreis bei fester Gittervorspan-
nung. Es wird empfohlen; stets die auto-
matische negative Gittervorspannung zu 
wahlen. 

') siehe die Fussnote auf der vorigen $eite. 



SOCKELSCHALTUNGEN 
CONNEXIONS DES CULOTS 
BASE CONNECTIONS 
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SOCKELSCHALTUNGEN 
CONNEXIONS DES CULOTS 
BASE CONNECTIONS 
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SOCKELSCHALTUNGEN 
CONNEXIONS DES CULOTS 
BASE CONNECTIONS 
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SOCKELSCHALTUNGEN 
CONNEXIONS DES CULOTS 
BASE CONNECTIONS 

t f ~` 
xry xv 

%VII %VIII 

x vI 





SOCKEL (Unteransicht) 
CULOT (vue de la partie inferieure) 
BASES (bottom view) 
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Anode voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias 

Verstiirkungsfaktor 

A 409 
PHILIPS „MI1>iIWATT" 

Heizspannung  
Tension de chauffage   Vf }~~ ~ 
Filament voltage  

Heizstrom  
Courant de chauffage   If — 0,065 A 
Filament current 

Aaodeaspaaaung  
Tension anodique   v U max 

— 150 V 

Coefficient d'amplification 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Inaerer Widerstand (norm.) 
REsistance intErieure (norm  )
Internal resistance (norm.) 

Anoden-G it terkapazit3t 

I a = 

1/g = 

  g(/a) = 

  S max 
= 

`S norm 
= 

3,5 mA 

ca. 

env. 9 V 

appr. 

9 

1,2 mAIV 

0,9 mAIV 

jZ, = 10000 Ohm 
t 

Capacite grille-plaque   CuQ, 
Anode-grid capacity 

Max. Lange   ~ 
Longueur max.  
Overall length  

Grosster Durchmesser   d
Diam2tre man.  
Max. diameter  

Sockel 
Culot  
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

= 4 ~~F 

— 83 mm 

= 42 mm 

= A 32 

= S. I 

Anwendung: Audion mit Transformatorkopplung 
Applications: DEtecteur avec couplage par transformateur 
Function: Detector with transformer coupling 

N.F: Verst3rker mit Transformatorkopplung 
Amplificateur b.f. avec couplage par transformateur 
L.F. amplifier with transformer coupling 

Oszillator 
Oscillateur 
Oscillator 



P/~/L/PS 
M/l~l/I~VAT T 

Q 409 

2~ la(mA> 

20 
Vf = 4,0 V 
Vamax=150 V 
la = 3,5mA 
Smax =12mA/V 
Sno~m= G,9mA/V 
g(k~ = 9 

~~ Va_ X50 V—

72 

8 Va =700V_ 

4 

Va_ 50 V 
g (VJ 

24 20 —1G —92 — —4 0 4 8 



A 409 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  

z1( 
= 4,0 V~ 

Filament voltage  

Heizstrom  
Courant de chauffage  Ef = 0,065 A 
Filament current  

Ancdenspanmm¢  
Tension anodique  
Anode voltage  

y 
a mar. = 150 V 

Normaler Anodenstrom  
Courant anodique normal  =._ = 3,5 mA 
Normal anode current  

Neg. Gittervorspannung  ca. 
Polarisation nEgative de grille  
Negative grid bias  

y~ = env. 9 V 

aDDr. 
Verstarkungsfaktor  
Coefficient d'amplification  g ~k~ = 9 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)  S = 1,2 mAIV 
Slope (mss.)  mar 

Steilheit (norm.)  
Inclinaison (norm.)  S = 0,9 mAIV 
Slope (norm.)  

corm. 

Innerer Wideratand (norm.)  
REaistance intErieure (norm)  Ri = 10000 Ohm 
Internal resistance (norm.)  

Anoden-Gitterkapazitat  
CapacitE grille-plaque  C = 4 N~tF 
Anode-grid capacity  

{ 

Maa. Lange  
Longueur max.  ~ = g3 mm 
Overall length  

Griisster Durchmesser  
Diami•tre max.  d = 42 mm 
Maa. diameter  

Sockel  
Culot  = A 32 
Base  

Sockelschaltung  
Connexion du culot  = S. I 
Base connection 

Anwendung: Audion mit Transformatorkopplung 
Applications: D€tecteur suet couplage par transformateur 
Function: Detector with transformer coupling 

N.F.-Verstarker mit Transformatorkopplung 
Amplificateur b.f. suet couplage par transformateur 
L.F. amplifier with [ransformer coupling 

Oszillator 
Oscillateur 
Oscillator 



hi'~/L/P.S 
M/N/WAFT 

/~ 409 

24 /a~mA] 

20 
Vf = 4,0 V 
Vamax=>50 V 
la ~ 3,5mA 
Smax ='2mA/V 
Snorm- 0,9mA/V 
9'Ck> _ ~ 

'G Va _ X50 V 

92 

8 Va =~OOV 

4 

Va= 50 V--

g lVJ 
24 20 -7G -72 -8 



A 410 
PHILIPS „MINIWAT"T" 

Heizspannung  
Tension de chauffage   yt
Filament voltage  
Heizstrom  
Courant de chauffage  
Filament current  
Anodenspannung  
Tension anodique  
Anode voltage  
Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  
Neg. Gittervorspannung  
Polarisation nfgative de grille   y 
Negative grid bias   K 

Verstarkungsfaktor  
Coefficient d'amplification   B ~k~ 
Amplification factor  
Steilheit (max.)  
Inclinaison (max.)   $ ~~~~ 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)   $ 
Slope (norm.)   

corm. 

Innerer Widerstand (norm.)  
Resistance intbrieure (norm.)   Ri
Internal resistance (norm.)  
Anod en-Gitterkap az it a t  
Capacite grille-plaque  
Anode-grid capacity  
Max. Lange  
Longueur max. 
Overall length 
Grosster Durchmesser   

[>' Diametre max.  
Max. diameter  
Sockel  
Culot 
Base  
Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: 
Applications: 
Function: 

H.F.-Verstarkung 
Amplification h.f. 
H.F. amplification 

Z.F.-Verstarkung 
Amplification m.f. 
I.F. amplification 

Audion 
DEtecteur 
Detector 

N.F.-Verstarkung 
Amplification b.f. 
L.F. amplification 

Cab 

= 3,4-4,0 V 

ca. 
tf = env. Q,06 A 

appr. 

ya max. 
= 150 V 

= 3,5 mA 

ca. 
= env. 3 V 

appr. 

= 10 

0,5 mA(V 

= 0,5 mA~V 

= 2COOC Ohm 

= 2,5 ~~F 

= S3 mm 

= 42 mm 

= A 32 

= S. I 



PH/L/PS 
MlNlW,4T T 

A 4~0 

~ l <mQ~ 

5_ 
Vf =3,4-4,OV 
Va max=150 V 
la =3,SmA 
Six =0,5mA~V 
Snorm-0,5mA~V 
g ~k) . 70 

4 

J 
h~ 3 

~ ii 
~a 

2 

0~ 

~a 

►~0 
~ 

~a ~ I/gCV) 

-14 -12 -70 -8 -6 -4 2 0 2 



A 410 
PHILIPS „MINIWATT" 

Filament voltage  
Heizstrom  
Courant de chauffage 
Filament current  
Anodenspanaung  
Tension anodique  
Anode voltage  
Normaler Anodenatrom  
Courant anodique normal  
Normal anode current  
Neg. Gittervorspannung   

v Polarisation negative de grille X 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   8~k) 
Amplification factor 
Steilheit (man.)  
Inclinaison (max.) 'S max 
Slope (max.)  
Steilheit (norm.)   S
Inclinaison (norm.)   norm 
Slope (norm.)  
Innerer Widerstaad (norm.).  
Resistance int~rieure (norm  ) 
Internal resistance (norm.)  
Anoden-Gitterkapazitat 
Capacity grille-plaque 
Anode-grid capacity 

Max. Lange   1
Longueur max.  
Overall length  
Grosster Durchmesser 
DiamBtre max. 
Max. diameter  
Sockel 
Culot  
Base 
Sockelschaltung  
Connexion du color  
Base connection  

Heizspannung  
Tension de chauffage   V

f

  It

Vu mas 

la

",i

  C a¢ 

  d 

Anwendung: H.F: Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

Z.F: Verstarkung 
Amplification m.f. 
I.F. amplification 

Audion 
Dbtecteur 
Detector 

N.F.-Verstarkung 
Amplification b.f. 
L.F. amplification 

3,4-4,0 V 

ca. 
env. 0,06 A 
appr. 

150 V 

= 3,5 mA 

ca. 

= env. 3 V 
appr. 

= 10 

= 0,5 mAIV 

= 0,5 mAIV 

= 20000 Ohm 

— 2,5 ~µF 

_ &3 mm 

= 42 mm 

= A 32 

= S. I 



_1

PHIL lPS 
MlNlW,4TT 

A 410 

~ ~ <mA) 

5
Vf =3,4-4,OV 
Va max=150 V 
la =3,5mA 
Six -0,5mA~V 
Snorm=QSmA~V 
g ~k) .10 

4 

J 
h~ 3 
~, 

Ja 

2 

0~ 

~a 

►~0 

1 

J 

Ja' Vg~V~ 
4 -72 -9n -R -~S -4 -2 ~] 



A 415 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique   V~ max 
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal   l a
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille Vg
Negative grid bias  

Verstiirkungsfaktor  
Coefficient d'amplification   g(k) 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.)   $ max 
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstaad (norm.)  
Resistance interieure (norm)  Ri
Internal resistance (norm.)  

Anoden-Gitterkapazitat 
Capacite grille-plague   C aS 
Anode-grid capacity 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser   
d Diametre max.  

Max. diameter  

Sockel 
Culot  
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

  Vt

It

= 4,0 V 

ca. 

= env. 0,085 A 

appr. 

= 150 V 

= 4 mA 

ca. 

= env. -4 V 
appr. 

= 15 

2 mAIV 

$ = 1,5 mAIV 
norm 

]OOOC Ohm 

= 4,5 F<<rF 

= 83 mm 

= 42 mm 

= A 32 

S. I 

Anwendung: Audion mit Transformatorkopplung 
Applications: Detecteur avec couplage par transformateur 
Function: Detector with transformer coupling 

H.F.-Verstarkung Oszillator 
Amplification h.f. Oscillateur 
H.F. amplification Oscillator 



Pl6/lL/PS 
M/AO/W,4TT 

A 4~s 

12 ~a(mA> 

~0 
Va= X50 V 

t =yov 
Va max= X50 V 
la = 4mA 
Smax = 2,OmA/V 
Sno~m= ~,SmA/V 
g (k) = 95 

8 

6 
Va=700 V 

4 

2 
Va.50 V 

g (V~ 

—92 —70 —8 —G —4 2 0 2 4 



A 415 
PHILIPS „MINIWATT" 

Heizspannung 
Tension de chauffage  
Filament voltage  

2• 
f 

= 4,0 V 

ca. 
Heizstrom  
Courant de chauffage  
Filament current  

= env. 0,085 A 

appr. 

Anodenspannung  
Tension anodique  
Anode voltage  v a max. 

= 15C V 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  l tt 

= 4 mA 

Neg. Gittervorspannung  ` a' 
Polarisation negative de grille  .0 = env. -4 V 

Negative grid bias  8 appr. 

Verstarkungsfaktor  
Coefficient d'amplification  
Amplification factor  

g ~k~ 
15 

Steilheit (max.)  
Inclinaison (max.)  
Slope (max.)  

,S 
mas. 

= 2 mAIV 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  'S norm. 

= 1,5 mAIV 

Innerer Widerstand (norm.)  
Resistance interieure (norm.)  jl. = 10000 Ohm 
Internal resistance (norm.)  ~ 

Anoden-Gitterkapazitat  
Capacite grille-plaque  
Anode-grid capacity  

C~tx
= 4,5 ~KF 

Max. Lange  
Longueur max.  = 83 mm 

Overall length  

Grosster Durchmesser  
Diametre max.  ~( = 42 mm 

Max. diameter  

Sockel  
Culot  = A 32 

Base  

Sockelschaltung  
Connexion du culot  = S. I 

Base connection 

Anwendung: Audion mit Transformatorkopplung 
Applications: D~tecteur avec couplage par transformateur 
Function: Detector with transformer coupling 

H.F.-Verstarkung Oszillator 
Amplification h.f. Oscillateur 
H.F. amplification Oscillator 



PH/L/PS 
M/N/W,4TT 

A 4~s 

~2 /a(mA) 

~0 
Va= X50 V 

t youv 
~a max= 950 V 
la = ymA 
Smax = 2,OmA/V 
Snorm=lSrnA/V 
g (k) = 95 

8 

6 
Va=700 V 

2 
Va.50 V 

g ;(V~ 

-72 -70 -8 -G --4 2 0 4 



PHILIPS „MINIWATT" A 425 
Heizspannung  
Tension de chauffage   y = 4,0 F 
Filament voltage   f 
Heizstrom  
Courant de chauffage   f = 0,065 A 
Filament current   f 
Anodensoannunr.  
Tension anodique   y = 200 V 
Anode voltage   a max. 

Verstarkungsfaktor  
Coefficient d'ampliEication   

g 
~k) = 25 

Amplification factor  
Steilheit (maz.)  
Inclinaison (maa.)   

S 
1,2 mA V 

Slope (max.)   max. 

iYusserer Widerstand 
Resistance extfrieure 
External resistance 

  jta = 0,3 M.Ohm 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  
Neg. Gittervorspannung  
Polarisation nfgative de grille y 
Negative grid bias   S 

Innerer Widerstand (norm.) 
Resistance int€rieure (norm.)   jj, 
Internal reaistance (norm.)   t 

iXusserer Widerstand  
Resistance exterieure   1z = 1 M.Ohm 
External resistance   a 

Normaler Anodenstrom  
Courant anodique normal   i = 0,1 mA 
Normal anode current   o 

Neg. Gittervorspannung  
Polarisation negative de grille yg
Negative grid bias  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)  
Internal resistance (norm.)  

A nod en-Gitterk ap az it3t  
Capacite grille-plaque  
Anode-grid capacity  

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  
Socket  
Culot  
Base  
Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Audion mit Widerstandakopplung 
Applications: Detecteur avec couDlage Dar resistance 
Function: Detector with resistance coupling 

N.F: Verstiirker mit Widerstandskopplung 
AmpliEicateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

2315'33 

iu

C ab 

d• 

0,25 mA 

ca. 
— env. 2,5 V 

appr. 

— 80.000 Ohm 

ca. 

env. 2,5 V 
appr. 

250.000 Ohm 

3 K~F 

= 83 mm 

= 42 mm 

= A 32 

S. I 



PHIL/PS 
MlNlW,4TT' 
A 425 

G /a (mA) 
~=2ooV 

5

f =4,OV 

~amax= 200V 

Smax =1,2mA~V 

q (k) = 25 
4 

31I/a-150 V 

1 ~a =100V 

i 

i/9 (V1 
-72 -10 -8 -6 -4 2 0 2 4 



PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  

  v~ 

Courant de chauffage 
Filament current  
Anodenspannung  
Tension anodique  
Anode voltage 
Verstarkungsfaktor  
Coefficient d'amplification   g(/2) _ 
Amplification factor 
Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)  

Ausserer Widerstand 
R Resistance exterieure ~ 

External resistance  
Normaler Anodenstrom 
Courant anodique normal . 
Normal anode current . 
Neg. Gittervorspannung ca. 

Polarisation negative de grille V~ env. 2,5 V 
Negative grid bias   appr. 
Innerer Widerstand (norm.) 
Resistance intbrieure (norm.) 
Internal resistance (norm.) 

Ausserer Widerstand 
Resistance exterieure Ra
External resistance  

Normaler Anodenstrom 
Courant anodique normal . 
Normal anode current . 

Neg. Gittervorspannung 
Polarisation negative de grille 
Negative grid bias  

Innerer Widerstand (norm.) 
Resistance interieure (norm) 
Internal resistance (norm.) 

A 425 

'S max. 

Iu

1«

4,0 V 

= 0,065 A 

200 V 

25 

= 1;2 mAIV 

= 0,3 M.Ohm 

0,25 mA 

]l i  80.000 Ohm 

= 1 M.Ohm 

= 0,1 mA 

ca. 

v~ = env. 2,5 V 

appr. 

Ri = 250.000 Ohm 

Anod en-G itterkapaz itat 
Capacite grille-plaque   Cog 
Anode-grid capacity 
Max. Lange   1
Longueur max.  
Overall length 
Grosster Durchmesser   

d Diametre max.  
Max. diameter 
Sockel 
Cul'ot  
Base 
Sockelschaltung  
Connexion du culot  
Base connection  
Anwendung: Audion mit Widerstandskopplung 
Applications: Detecteur avec couplage par resistance 
Function: Detector with resistance coupling 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

2315133 

= 3 ~,uF 

= 83 mm 

= 42 mm 

= A 32 

= S. I 



PHIL/PS 
M/N/W,4T?' 
~ 425 

G 
~V=2oov 

5

la (mA) 

f =4,OV 

~amax= 200V 
Smax =1,2mA~V 
g (k) = 25 

,~ 

3 Va=150 V 

Va =100V 

V9 CVO 

-72 -70 -8 -G -4 2 0 4 



A 441N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Hcizstrom  
Courant de chauffage  
Filament current  

Anedenspannunq  
Tension anodique  
Anode voltage  

HilEsgitterspannung  
Tension auxiliaire de grille  
Auxiliary grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille  
Negative grid bias  

of — 4,0 V 

N ~iGi 
!, y- ~Fu 

ca. 

env. O,OR A 

appr. 0, O6 

= 100 V 1 -LO 
J (1 ntaa. 

v~, _ ~ V t-10 

y = 4 mA Lt ~'
u 

v~ = 0 V 

Steilheit (norm.)  
Inclinaison (norm.)   $ = 0,3 mAl V 
Slope (norm.)   ~ norm. 

Steilheit (norm.)  
Inclinaison (norm.)   1,0 mAiV 
Slope (norm.)  

v~.,,~lo~~+. 
Max. Lange   

( 92 mm Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.   d 46 mm 
Max. diameter  

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung : Oszillator-Modulator 
Applications : Oscil lateur-modulateur 
Function : Oscilla[or-modulator 

= A 356 

S VI 

y~ 



PH/L/PS 
MlN/WATT 

A 449 N 

~ ~ ~mA~ 

5

Vf  _ 4,OV 
V ~ x,100V 
la . e 4mA 
S9~~ 0,3mA/V 
Sgnorin 1,OmA/V 

4 

J 
0 

~~ 3 ,i 

. ~, 
J• J

~ 
o o 

X00
~, ~ D̀

Ja 

1 

9}lV~ 

24 20 -96 -'2 -8 -4 4 8 



A 441N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Hilfsgitterspannung  
Tension auxiliaire de grille 
Auxiliary grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

V~: = 

If = 

V u mas = 

V.x 
~ = 

4,0 V 

ca. 

env. 0,08 A 
appr. 

loo v 

4 V 

= 4 mA 

Neg. Gittervorspannung  
Polarisation negative de grille V = 0 V 
Negative grid bias   k 

Steilheit (norm.)  
Inclinaison (norm.)   $ _ 0,3 mAi V 
Slope (norm.)   ~ °O1~°'

Steilheit (norm.)  
Inclinaison (norm.)   $ ~ = 1,0 mA~V 
Slope (norm.)   g norm 

Max. Lange  
Longueur max.  
Overall length  

Griisster Durchmesser  
Diametre max.  
Max. diameter  

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

An wend u n g : Oszil l ator-Modulator 
Application: Oscillateur-modulateur 
Function : Oscillator-modulator 

1 = 92 mm 

= 46 mm 

= A 356 

= S VI 



2 

PHILIPS 
M/N/W,4TT 

A 44f N 

G ~ (mA) 

5
Vf  - 4,OV 
v~X_~oov 
la ~ = 4mA 
S9~~- 0,3mA/V 
S9~m 1,OmA/V 

4

O, 
I 

PJ 
3 

:~ ~ 

~, ~ 

J 

O ~O 
2,~ 

1 

9J()
9 20 -7G -'2 -8 -4 0 4 8 



d-s~ a ~ 
`i~tG 

PHILIPS „MINIWATT" 
Heizspannung  
Tension de chauffage   yf = 4,C V 
Filament voltage  

Heizstrom  
Courant de chauffage   =f
Filament current  
Anodenspannung  
Tension anodique   y = 200 V 
Anode voltage   a max. 

Schirms:itterspannung  
Tension de grille-fcran   y ~ = 100 V 
Screen-grid voltage   8~ 

Normaler Anodenstrom  
Courant anodique normal   y = 4 mA 
Normal anode current   a 

Neg. Gitterspannung   - ca. 

Polarisation negative de grille   yg = env. 1 V 
Negative grid bias  appr. 
Verstarkungsfaktor  
Coefficient d'amplification   8 (k~ = 280 
Amplification factor  
Steilheit (max.)  
Inclinaisoa (max.)   $ 0,8 mA~V 
Slope (max.)   max. 

Steilheit (norm.)  
Inclinaison (norm.)   $ norm. — 0,7 mA~V 
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)  
Internal resistance (norm.)  
Anoden-Gitterkapazitat  
Capacite grille-plaque  
Anode-grid capacity  

Max. Lange  
Longueur max.  
Overall length  
Grosster Durchmesser  
Diametre max.  
Max. diameter  
Sockel  
Culot 
Base  
Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

Anod engle ichr i cht ung 
Detection par caracteristique plaque 
Anode bend detector 

R. t 

C Q8 

1 

d 

ca. 

= env. 0,06 A 
appr. 

= 400.000 Ohm 

= 0,01 ~~F 

_ ]05 mm 

= 46 mm 

= A 35 

= S II 

Z.F. Verstarkung 
Amplification m.f. 
I.F. amplification 

N.F.-VerstSrker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 



PHILIPS 
M/N/W,4TT 

A 442 

6 ~ (mA) 

5 ~J50250V 
Vy ~noV of = qoV 

Vamax=~V 
V9 =900V 
l = 4mA 
max =0,8mA/V 

Snorm=0,7mA~V 
g Ck) = 280 

4 

3VOID-ZOOV 
Vy 75V 

2 

Vg ~V~ 

-72 -70 - 0 2 4 

~~ 



A 442 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  
Heizstrom  
Courant de chauffage  
Filament current  
Anodenspannung  
Tension anodique   jJ 
Anode voltage   o max 

Schirmgitterspannung  
Tension de grille-ecran  
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  
Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification  
Amplification factor 

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.) 
Steilheit (norm.)  
Inclinaison (norm.)   S = 0,7 mAIV 
Slope (norm.)   norm 

Innerer Widerstand (norm.)  
Resistance interieure (norm)  R, = 400.000 Ohm 
Internal resistance (norm.)   ~ 

Anod en-Gitterkapazitat 
Capacite grille-plaque   C = 0,01 ~~F 
Anode-grid capacity   a~ 

Maa. Lange  
Longueur max.   ~ = 105 mm 
Overall length  

Grosster Durchmesser  
DiamPtre maz.   d = 46 mm 
Mas. diameter  
Sockel 
Culot   = A 35 
Base 
Sockelschaltung  
Connexion du culot   = S II 
Base connection  

o f

It

v ~ 

1 a 

v~ 

g(k) 

'S max 

= 4,0 V 

ca. 

= env. 0,06 A 
appr. 

200 V 

=300V 

= 4 mA 

ca. 

env. 1 V 
appr. 

= 2go 

J,8 mA1V 

Anwendung: H.F.-Verstarkung Z.F: Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

Anodengleichrichtung 
Detection par caracteristique plaque 
Anode bend detector 

N.F: Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 



PHILIPS 
M/N/W,4TT 

A 442 

6 /a (mA) 

5 ►~~so2soV 
V~KIOV Vf = 4,OV 

~amax=200V 
V9 =100V 
l = 4mA 
max =0,8mA/V 

Snoryn=0,7mA~V 
g (k) = 280 

4 

3 V~10~0-200V 
V~75V 

a 

Vg ~v~ 
-72 -70 - 8 -6 -4 2 0 2 4 







B 217 
PHILIPS „MINIWATT" 

It = 

S I 

„ ioi, o~, 

ca. 

env. O,lOA 
appr. 

V 
Filament voltage 

Heizstrom 
Courant de chauffage 
Filament current 

AnodenspannunR 
Tension anodique VQ max = 150 V 
Anode voltage 

Normalec Anodenstrom 
Courant anodique normal tQ = 4 mA 
Normal anode current 

Neg. Git[ervorspannung ca. 
Polarisation n✓:gative de grille Vgt = env. 4 V 
Negative grid bias appr. 
Verst3rkungsfaktor 
Coefficient d'amplification g ~k~ _ ]7 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) $ = 1,4 mA)V 
Slope (max.) 

maa. 

Steilheit (norm.) 
Inclinaison (norm.) S norm. = 1,3 mAIV 
Slope (norm.) 

Innerer Widerstand (norm.) 
Resistance int~rieure (norm.) Ri = 13000 Ohm 
Internal resistance (norm.) 

A nod en-Gitt er k apaz it at 
Capacite grille-plaque C ab = 5,5 ~f r.F 
Anode-grid capacity 

Max. Lange 
Longueur max. ~ — 81 mm 
Overall length 

Grosster Durchmesser 
d = 41 mm Diametre max. 

Max. diameter 
Sockel 
Culot = A 32 
Base 

Sockelschaltung 
Connexion du culot 
Base connection 

Anwendung: Audion mit Transformatorkopplung 
Applications: Detecteur avec couplage par transformateur 
Function: Detector with transformer coupling 

N.F.-Verstarker mit Transformatorkopplung 
Amplificateur b.f. avec couplage par transformateur 
L.F. amplifier with transformer coupling 

Oszillator 
Oscillateur 
Oscillator 
Steuerrohre fur Class B-Verstarker 
Driver valve for class B amplifier 
Lampe d'entree pour amplificateur class B 

S I 

It

„ ioi, o~, 

S I 

ca. 

= env. O,lOA 
appr. 



PH/L/PS 
M/N/W,4TT 

B217 

~2 /a(mA) 

~0 
Vf _2,OV 
Vamax = 950 V 
la = 4mA 
Smax = ~4mA/V 
S~~m = ~3mA/V 
q (k) . 97 

Va_950V 

8 

6 

Va= 900 V 

4 

2 

vg, (v) 
-92 -10 -8 -6 -4 



B 217 

PHILIPS „MINIWATT" 

Max. Anodcnspannung  
Tension anodique max 
Max. anode voltage 

VuL = 150V 
[/  = 150 V 

a t2 

Max. Anodenbelastuog   ~ 
Dissipation anodique ma:  o 
Max. anode dissipation  

Max. Kathodenstrom 
Courant cathodique max. 
Max. cathode current  

  ~k 

= 0,9 W 

=6mA 

Gitterstrom-Einsatzpunkt 
Point de comment. du tour. de grille Vgtt = -O,t V 
Starting point of grid circuit 

Max. Widerstand im Gitterkreis 
REsistance max. dans le circuit de grille Rg1° 
Max. resistance in grid circuit R gt~ 

KapazitSten 
Capacites 
Capacities 

CFk 

= 1,5 M.Ohm 

— 1 M.Ohm 

= 5,3 ~ ftF 

= 2,t ~µF 

= t,3 ~EzF 
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B 228 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   V . 
Filament voltage t 

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) - 
Slope (max.) 

= 2,0 V 

ca. 

= env. 0,1 A 
appr. 

150 V 
u mar. 

la = 

= 

Vg 

8(k) 
= 

= 
S max. 

2 mA 

ca. 

env. 2 V 

appr. 

2g 

1,3 mA~V 

Steilheit (norm.)   — 1,2 mAIV 
Inclinaison (norm.)   $ -
Slope (norm.)   norm. 

Innerer Widerstand (norm  ) 
REsistance int~rieure (norm.) 
Internal resistance (norm  ) 

Anoden-G i tter ka pa zi tat 
Capacitt: grille-plaque 
Anode-grid capacity 

Ri

CuY

Max. Lange  
Longueur max.   l 
Overall length  

d 
GrSsster Durchmesser  
Diametre max.  
Max. diameter 

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du color  
Base connection  

Anwendung: Audion mit Transformatorkopplung 
Applications: Detec[eur avec couplage par transformatcur 
Function: Detector with transformer coupling 

N.F.-Verstarker mit Transformatorkopplung 
Amplificateur b.f. avec couplage par transformatcur 
L.F. amplifier with transformer coupling 

= 23000 Ohm 

= 5.5 ~tFtF 

= 81 mm 

= 41 mm 

= A 32 

= S I 



PH/L/P~ 
M/N/WATT 

8228 

6 /a(mA1 

5
Vf = 2,0 V 
Vamax= 750 V 
la =2mA 
Smax =13mA/V 
Sno~m= ~2mA/V 
q fk~ = 28 

Va=750 V 

4 

3 

Va=700V 
2 

1 

v9,(vl 

2 



B 228 

PHILIPS „MII~iIWATT" 

/ti 

i~ 

Max. Anodenspannung   jI 
Tension anodique max  nK 
Max. anode voltage   VaL = 150 V 

Max. Anodenbelastung   W
Dissipation anodiyue max  a
Max. anode dissipation  

Max. Kathodenstront 
Courant cathodique max.  
Max. cathode current  

Ik

Gitterstrom-Einsatzpunkt  
Point de comment. du tour. de grille vgti 
Starting point of grid current . 

Mas. Widnrstand im Gittcrkrcis R 
Resistance max. dans le circuit de grille gto 
0.1az. resistance in grid circuit Rgti 

Kapazitatcn 
Capacit Fs 
Capacities 

C ag 

C rt k 

Cgk 

=150V 

= 0,75 W 

=SmA 

_ -0,4 V 

= 1,5 M.Ohm 

= 1 M.Ohm 

= 5 µ~F 

— 4 ~~F 

= 6~~F 

2616'34 
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B 240 

PHILIPS „MINIWATT" 

Heizspannung 
Tension de chauffage  
Filament voltage 

Vf =2V 

Heizstrom  
Courant de chauffage Ir = 0,20 A 
Filament current 

Anodenspannung 
Tension anodique 
Anode voltage 

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Anodenstrom pro Anode  
Courant anodique par anode 
Anode current for each anode . 

Max. Lange 
Longueur max. 
Overall length 

Grosster Durchmesser 
Diambtre maz. 
Max. diameter 

Socket 
Culot 
Base 

Sockelschaltung 
Connexion du color 
Base connection 

Anwendung : Hlasse-B-Verstiirkung 
Application i Amplification Classe-B 
Function i Class-B amplification 

Va maz. 

Vg

l a

d 

=120V 

=0V 

= 1,5 mA 

=96 mm 

= i7 mm 

= C 35 

=SXIX 

2616'34 



PH/L/PS 
MlN/WATT 

8240 

24 /a(mA) 

20 

Vf -2V= 
if =0,2A 
Va -120V 1C 

1a 

I2 

8 

~ /9 

-12 -8 -4 0 4 8 12 1G 20 



B 240 

PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max  Va max 
Max. anode voltage  

Max. Signalspannung jc Rohre . 
Tension de signal max. par triode 
Max. signal voltage for each triode part 

Nutzleistung 
Fuissance de sortie 
Output 

Vsefi 

W 
~ V~ = 120 V 

~ ~. Ro = 14000 Ohm 

") Von Anode bis Anode 
d'anodea anode 
from anode to anode 

=150V 

= 14 V 

1 W'") 

"') Gemessen mit Philips B 217 als Vorverstarkerrohre 
Mesure avec le tube Philips B 21T comme amplificateur pr2able 
Measured with Philips valve B 2l7 as pre-amp{ifying valve. 



8 16 1,6 

6 12 1,2 

4 8 0,8 

2 4 0,4 

0 0 0 
0 

8~ 16 1,6 

6 2 1,2 

4 8 0,8 

2 4 0,4 

0 0 0 
0 

PHILIPS 
M/NlW,4T T 

B240 

G6rverstarkernihre}8217 Driver 
~5ov 
—4,5V 

/a 
~a= 
Vg. 

w 
~ I 

Va_150V' 
~_ 14000.E 

Dist. 

1 Veff 

PHIL/PS 

8240 

~Grweistarkeirahre 
Driver} 8217 

la 

Va- 920V 
Ra-14000.n W 

Dist. 

1 2 off 



B 255 
PHILIPS „MI1vIWATT" 

Heizspannung 
Tension de chauffage j!f = 2,0 V 
Filament voltage 

Heizstrom ca. 
Courant de chauffage jf = env. 0,18 A 
Filament current appr. 
Anodenspannung 
Tension anodique j7 = 150 V 
Anode voltage a max 

5 c hirmgit t erspa n Hung 
Tension de grille-ecran j/ ~ = 90 V 
Screen-grid voltage % 

Normaler Anodenstrom ca. 
Courant anodique normal = env. 1,8 mA 
Normal anode current j a 

(Vg = -0,5 V) . appr. 

Normaler Anodenstrom ca. 
Gourant anodique normal = env. 0,1 mA 
Normal anode current l a 

Verstarkungsfaktor 
Coefficient d'amplificatioa 8~k) = 400 
Amplification factor 
Steilheit (max.) 
Inclinaison (max) S ￼ 1,3 mA~V 
Slope (max.) max 

Steilheit 
Inclinaison S = 1,2 mAIV 
Mutual Conductance 

Steilheit 
Inclinaison ~ = 0,014 mAiV 
Mutual Conductance 

Innerer Widerstand (norm.) 
Resistance int~rieure (norm) jZ, = 330000 Ohm 
Internal resistance (norm.) t 
Anoden-Gitterkapazitat 
Capacit€ grille-plaque 

C ag 
= 0,008 ~~F 

Anode grid capacity 
Max. Lange 
Longueur max. 1 = '125 mm 
Overall length 
Grosster Durchmesser 
Diametre max. ~j = 50 mm 
Max. diameter 
Sockel 
Culot = A 32 
Base 
Sockelschaltung 
Connexion du culot = S II 
Base connection_ .. 
Anwendung: H.F. Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

Z.F. Verstarkung 
Amplification m.f, 
I.F. Amplification 



PHIL lPS 
M/N/WATT 

B 255 

la(~nA) G 

5 

Vf = 2,OV 
Vamax= >50V 
Vg' = 90V 
Vg =0,5-7V 
Smax =1,3 mA/V 

4 

3 

Va-120-l50V 
Vg =90V 

~ 

Va=100-l50V 
_75V 

1Vq' 

~- Vg (V) 
-10 -7,5 -5 2,5 0 



B 255 

PHILIPS „MINIWATT" 

Max. Anodrnspannung  
Tension ano•liquc max 
Max. anode voltage 

l/ p R = 200 V 

  VnL =150V 

Max. Anodenbelastung 
Dissipation anodique max 
Max. anode dissipation  

Max. Kathodenstrom 
Courant cathodique max. 
Mas. cathode cu: rent  

W G 

Max. SchirmgitierSpannung  
Tension de grille-ecran max  VA S 
Max. screen-grid voltage  

= 0,8 ~ 

=imA 

~' b'a -25 V 

max l00 V 

Max. Schirmgitterbelastung   Wg^ = p,l W Dissipation de grille-ecran maz. 
Max. screen-grid dissipation  

Miulercr Schirmgittcrstrom 
Courant de grille-ecran moyen 
Mean screen-grid current  

= 0,4 mA 

UngefShre Grenza. des Schinngittcrstr. J = 0~1 mA 
Limites approxim-. du cote. de gr. ecran ~~ 11°
Approx. limits of screen-grid current Jt2 mar = 0,7 mA 

Gittrrstrom-Ei nsatzpunkt  
Point de eommenc. 1u cour. de grille Vgti 
Starting point of grid current 

Max. Niderstand im Gitterkreis 
R Resistance max. Vans le circuit de grille ~~rt 

Mas. resistance in grid circuit 

6apazititcn 
Capacitcs 
Capacities 

  C Rt 

  C u 

C~~_u 

_: -0.i V 

M.Ohm 

8,2 uJtF 

= 6,5 u~IF 

-- 0,008 ,tytF 

~r t:. ie 



la(mA) 

3, 

2,5 

2, 

1. 

1, 

0,5 

PHILIPS vg2=`9ov 
Vf ~ 2,OV 

Vg~-0 M/N/WATT 
8255 

-0,5V 

I►

1,OV 

~ I_ 

~ 

f

-1,5V 

-2V 
Iji 
''

\\ ~~~~
-3 V 
6 V_ 8 V 

50 100 150 2GYI 250 300 Va ~ 

Vg2=75V 
Vf = 2,OV Vg1= 0 

-0,5 V 

— -~o v 
-is v 
-2V_3V

~ 4 V _ -6V 

2,0 

75 

1,0 

os 

0 50 100 150 200 250 300 Va (V 



B 262 
PHILIPS „MINIWATT" 

~~ 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

AnodensDannung  
Tension anodique  
Anode voltage  

Schirmgitterspannung 
Tension de grille ecran   V 
Screen grid voltage   g` 

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

V~ 

If

vu max 

  to

= 2,0 V 

ca. 
= env. C,18 A 

appr. 

= 150 V 

= 90 V 

= 2 mA 

Neg. Gittervorspannung   ca. 

Polarisation negative de grille   v gl = env. 0.5 mA 
Negative grid bias   appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g ~k~ = 500 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   's max. -- 1,4 mA1V 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm ) 
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.) 
Internal resistance (norm.) 

Anoden-Gitterkapazitat  
Capacite grille-plaque  
Anode-grid capacity  

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
/~ Diametre max.  

Max. diameter  

  S norm. 

Sockel 
Culot 
Basc 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

Z.F.-Verst"arkung 
Amplification m.f. 
I.F. amplification 

CaS 

d 

- 1,3 mA1V 

= 400.000 Ohm 

= 0,008 ~~F 

= 125 mm 

= 50 mm 

= A 35 

= S II 

1711011933 



PHIL/PS 
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8262 

6 1a(mA~ 

5 
= 2,0 V 

Va~X=150V 

l g - 20mA 
Smax =14mA/V 
Sno~m =1,3mA/fi 
q (k~ = 500 

4 

3 
Va=120-150V 
Vq = 90 

Va=100-150V 
Vq =75V 

V _ 

2 

1 

~',j~~ 
-~ _4 --~ 2 _~ 0 ~ 

G 



B 262 

PHILIPS „MINIWATT" 

Max. Anodenspannung   V = 200 V 
Tension anodique max  aR 

Max. anode voltage   Vo L — I50 V 

Max. Anodenbelastung  ~/ Q = 0,8 W Dissipation anodique max 
Max. anode dissipation  

Max. Kathodenstrom 
Courant cathodique maz.  
Max. cathode current  

=SmA 

Max. Schirmgitterspannung   
V ~_ Va -25 V 

Tension de grille-ecran max 
Max. screen-grid voltage   g° max. 100 V 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran maz. 
Max. screen-grid dissipation   8-' 

Mittlerer Schirmgitterstrom j
Courant de grille-ecran moyett 
Mean screen-grid current  

= 0,1 W 

= 0,4 mA 

Ungefahre Grenzw. des Schirmgitterstr. j = 0,1 mA 
Limites approxim. du tour. de gr. ecran 82 mm 

Approx. limits of screen-grid current j g2 max = 0,7 mA 

Gitterstrom-Einsatzpunkt   
V Point de tom menc. du tour. de grille gti 

Starting point of grid current . 

Max. tiUiderstand im Gitterkreis 
Resistance max. dans le circuit de grille Rata 
Max. resistance in grid circuit Rglf 

Kapazitaten 
Capacites 
Capacities 

_ -Q4 V 

= 1,5 M.Ohm 

= 1 M.Ohm 

C = 7+8 f,tftF 
fi t 

  C u = 7 f~ltF 

  C = o,00s NµF 
ng 



la(mAJ 

2 

0 

q 

2

0

3 

PH/LIPS 
MlNIWQTT 

X262 ug2.90 
Vf_2,OV 

v 

~ Vg,_0 

,~_ 

Vq,=-0,5V 

Vg V =-1,0 

100 200 300 Va (V) 

Vg2_75V~ 
Vf =2,0V 

Vy,. o 

Vy~=-osv 
Vg,. f,0 V 

100 200 300 Va (V) 
i 



B 405 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   jl 4,C ~' 
Filament voltage   f 

Heizstrom  
Courant de chauffage   j = C,15 ~1 
Filament current   t 

Anodenspannung  
Tension anodique   iJ = 150 V 
Anode voltage   a max 

Normaler Anodenstrom  
Courant anodique normal   j [a 

= 1t mA 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

ca. 

j/ = env. 18 V 
fi

appr. 

Verstarkungsfaktor  
Coefficient d'amDlification   3(k) = 5 
Amplification factor 

Steilheit (mas.) 
Inclinaison (max.) 
Slope (max.)  

max 
= 2,0 mAIV 

Steilheit (norm.)  
Inclinaison (norm.) $ = 1,6 mAIV 
Slope (norm.)   

norm 

Innerer Widerstand (norm.) 
Resistance int~rieure (norm  )
Internal resistance (norm.) 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diambtre max.  
Max. diameter  

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du culoc  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

R 

l 

d 

= 300C Ohm 

= 91 mm 

= 46 mm 

= A 32 

= S. I 



PH/L/P~ 
Ml/i(/WATT 

,~ 405 

GO la (mA) 

50 
Vf =4.OV 
Va max= 950V 
la =19mA 
Smax = Z,OmAIV 
Sno~m = ~,GmA~V 
g (k) - 5 

Va _ 150V 

40 

30 

Va=900V 

20 

10 
~=SOV 

g (V~ 
GO -50 -40 v0 ~0 -~0 0 f0 20 

~~ 



B 406 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom 
Courant de chauffage 
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage 

o f

  It

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  

= 4,0 V 

ca. 

= env. 0,10 A 
appr. 

Va mas = 150 V 

la = 8 mA 

Neg. Gittervorspannung   ca• 
Polarisation nbgative de grille V~ = env. 15 V 
Negative grid bias  appr. 

Verstarkungsfaktor  
Coefficient d'amplification   $(k) = 6 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (maa.)  

'S max. = 1,4 mA~V 

Steilheit (norm  ) 
Inclinaison (norm)  'S norm. = 1,3 mA~V 
Slope (norm  ) 

Innerer Widerstand (norm  ) 
R6sistance int6rieure (norm.) Rf = 4500 Ohm 
Internal resistance (norm.)  

Max. Lange  
Longueur max.   ~ = 91 mm 
Overall length 

Grosster Durchmesser  
DiamPtre maa.   [l = 46 mm 
Max. diameter 

Socket 
Culot = A 32 
Base 

Sockelschaltung  
Connexion du color   = S. f 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 



PH/LIPS 
M/N/W,4TT 

B 40G 

48 /a CmA) 

40 
Vf =4,OV 
~a max= 150V 
la _ ~2mA 
Smax = ~,4mA~V 
Snorm=$3mA/V 
g (k) = 6 

~ Va= 950 V 

24 

1 
V =~OOV 

8 

Va=5 V 

Vg (V) 

-60 -50 -40 30 20 -70 0 ~0 20 



B 406 

PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom 
Courant de chauffage 
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage 

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  

of 

tf 

= 4,0 V 

ca. 

= env. 0,10 A 
appr. 

r"a mas, = 150 V 

  is

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

= 8 mA 

ca. 

• Z'~ = env. 15 V 
appr. 

Verstarkungsfaktor  
Coefficient d'amplification   $~~2~ = 6 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

$ mnx. = 1,4 mA~V 

Stejlheit (norm) 
Inclinaison (norm)  $ = 1,3 mA(V 
Slope (norm  j 

n >rm. 

Innerer Widerstand (norm  )  
Resistance interieure (norm.) Ri = 4500 Ohm 
Internal resistance (norm.)  

Max. Lange  
Longueur max.   [ = 91 mm 
Overall length 

Grosster Durchmesser  
DiamBtre max.   C~ = 46 mm 
Max. diameter 

Sockel 
Culot = A 32 
Base 

Sockelschaltung 
Connexion du culot   = S. I 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

21112'33 



Ps~ILII'S' 
I~JfN/WATT 

B 40G 
- 

48 /a (mA) 

40 
Vf = 4,0 V 
Va max=150V 
la = B mA 
Smax =1,4mA~/ 
Snorm=l3 mA/~/ 
q (k) = 6 

Va=150 V 

24 

1 
v =900V 

Va=50V - 

Vg (V) 

-GO -50 -40 30 20 -10 10 20 



B 409 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   yf
Filament voltage  

Heizstrom  
Courant de chauffage   yf
Filament current  

= 4,0 V 

= 0,15 A 

Anodensvannung  
Tension anodique   y = 250 V 
Anode voltage   a max. 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

tQ = 12 mA 

Neg. Gi[tervorspannung   ca. 
Polarisation negative de grille   

v 

= env. 18 V 
Negative grid bias   g a r. PV 

Verstiirkungsfaktor  
Coefficient d'amplification   g (k) = 9 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   $ = 2,0 mAIV 
Slope (max.)   max 

Steilheit (norm.)  
Inclinaison (norm.)   S norm — 1.3 mAIV 
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)   Ri = 5000 Ohm 
Internal resistance (norm.)  

Max. Lange  
Longueur max.   1 = 91 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   CZ = 46 mm 
Max. diameter  

Sockel  
Culot   = A 32 
Base  

Sockelschaltung  
Connexion du culot   = S. 1 
Base connection  

Anwendung: Endstufe 
Application: 'Dube final 
Function: Power valve 
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60 /a CmA) 

50 
Vf = 4,0 V 
Vamax=250V 
la =12mA 
Si x = 2,OmAI V 
Sno~m=~8mA /V 
qtk) -9 

40 

i 

.~ 

,gym 

J 

o0 
u ~ 

~" 
J 

2♦ 
o 

J'~ 

10 

Vg (V~ 
-GO -50 - 40 30 20 -10 0 10 20 



~ ~o~ 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   V , = 4,0 V 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation nEgative de grille 
Negative grid bias  

If = 0,150 A 

a max 
= 250 V 

I« = 12 mA 

ca. 
v~ = env. 18 V 

appr. 

Verst3rkungsfaktor  
Coefficient d'amplification   %(~) = 9 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
REsistance intErieure (norm  ) 
Internal resistance (norm.)  

S max 
= 2,0 mAIV 

,S = I,8 mAIV 
norm 

R. 

Max. Lange   l
Longueur max.  
Overall length  

Grosster Durchmesser 
Diami!tre max. 
Maa, diameter  

Sockel 
Culot 
Base 

 d 

Sockelschaltung  
Connexion du color  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

= 5000 Ohm 

= 91 mm 

= 4G mm 

= A 32 

= S. I 
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~~~'~ `~'~~) 

40 !,
Vf = 4,0 V 
Vamax= 250V 
l~ = 92mA 
Smax = ~OmA~V 
Sno~m=1,8 mA~V 
q CkJ = 9 

32 

24 

,~ 
J 

ry
16 

~~ ~~ 
J~ 

a 
8 

Vg~fVJ 

- 48 - 40 32 24 -16 -~8 0 8 iG 



B 409 
PHILIPS „MINIWATT" 

~. 

^\ 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Vao 
V
°L 

= 400 V 

= 250 V 

Max. Anodenbelastung  
Dissipation anodique max.   [jI' = 3 W 
Max, anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

1 c 
= 15 mA 

Gitterstrom-Einsatzpunkt   jl 
Point de comment. du courant de grille 8t 

—0,4 V 
Starting point of grid current   ~[~t= 

4 V m ~ — 

Max. iViderstand im Gitterkreis   jz = ],5 M.Ohm 
Resistance max. dans le circuit de grille Xt 

Max. resistance in grid circuit   RQz = 1,0 M.Ohm 

Nutzleistung   (V — 11,3 V) 
Puissance utile   ~ 

EP7, 

output   Wo (Ra = l0000,~> 

Kapazitaten 
Capacites 
Capacities 

= a,s1 w 

= s,z ~,~F 
= 3,1 ~~F 

— 4,6 ~~F 
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B 409 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique maa.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

v a0 

V aL 

W a

le

400 V 

= 250 V 

= 3 lR' 

= 15 mA 

Gitterstrom-Einsatzpunkt   jT 
Point de comment. du courant de grille 8i —_ _2 p 
Starting point of grid current   ~Vt= 4 V /~~ ) 

Max. Widerstand im Gitterkreis   jz = 1,5 M.Ohm 
Rbsistance max. dans le circuit de grille gt 

Max. resistance in grid circuit   R4z 
= 1,0 M.Ohm 

Nutzleistung   ~j1 = 12 V) 
Puissance utile   Wa ~R~ e7t— 12000 ~) = 0,65 W 
Output a 

KaDazit3ten 
Capacites 
Capacities 

= 5,2 ~~F 

= 3,1 ~~F 

= 4,6 ~u~F 
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B 4Q9 
PHILIPS „MINI~'AT~'" 

R1ax. Anadenspannung 
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissiouion anodique max.  
Max. anode dissipation  

r( O 
V~ 
%L 

W u

_ X00 \' 

_ ~~~ \' 

= 3 W 

A1ax. .Kathodenstrom  
Courant cathodique max.   (~ = IS mA 
Max. cathode current   c 

Gitterstrom-Einsatzpunkt   ~/ , 
Point de commenc. du courant de grille ~+ _2 V 
Starting point of grid current   ~Vr = 4 V `~~ _ 

Max. Widerstand im Gitrcrkreis   fj — 1,5 M.Ohm 
Resistance max. dans le circuit de grille Kt 
R1ax. resistance in grid circuit   /Ze , = 1,C M.Ohm 

Nutzleistung   j/ ~ t2 V) 
Puissance utile   ~/ ~ R efi = 0,65 W 

output o (]e = t~cee _Q) 
u 

Kaoazitaten 
Caoar ices 
Capaeities 

= 5,2 FtftF 

= 3,t µ,taF 

= 4,6 ~t~F 
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B 424 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  = 4,0 V 
Filament voltage  

Heizstrom  
Courant de chauffage  y~ = 0,100 A 
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

J~ max. 
= 200 V 

Normaler Anodenstrom  
Courant anodique normal  is = 6 mA 
Normal anode current  

Neg. Gittervorspannung  ca. 

Polarisation nbgative de grille  v == env. 3 V 
Negative grid bias  ~ a r. PP 

Verstarkungsfaktor  
Coefficient d'amnlification  g ~k~ = 24 
Amplification factor  

Steilheic (max.)  
Inclinaison (max.)  $ max. = 3 mAIV 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.}  S norm. 

= 2,5 mAIV 
Slope (norm.)  

Innerer Widerstand (norm.)  
Rbsistance intbrieure (norm.)  Ri = 900C Ohm 
Internal resistance (norm.)  

Anod en-Gitterkap az itat  
Capacite grille-plaque  C~~~ = 4 ~t~F 
Anode-grid capacity  

Max. Lange  
Longueur max.  ~ = 92 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  C~ = 46 mm 
Max. diameter  

Sockel  
Culot  = A 35 
Base  

Sockelschaltung  
Connexion du culot  = S. I 
Base connection  

Anwendung: Audion mit Transformatorkopplung 
Applications: D~tecteur avec couplage par transformateur 
Function: Detector with transformer coupling 

N.F.-Verstarker mit Transformatorkopplung 
Amplificateur b.f. avec couplage par [ransformateur 
L.F. amplifier with transformer coupling 



PHIL/PS 
M/N/WATT 

8424 

24 /a CmA) 

20 
Vf =4,OV 
Vamax=200V 
la =6mA 
Smax =3mA/V 
Sperm=2,5mA/V 
9lkJ =24

96 Va_200 V 

92 

8 Va=950 V 

4 Va=100V 

V9 cv~ 
-92. -90 -8 -G -4 2 0 2 4 



B 424 
PHILIPS „MINIWATT" 

Heizspannung   
V = 4,C V 

Tension de chauffage   f 
Filament voltage  

Heizstrom   = 0,100 A Courant de chauffage   If 
Filament current  

Anodenspannung  
Tension anodique   Vn max = 200 V 

Anode voltage  

Normaler Anodenstrom  
Courant anodique normal   1 ~~ 

= 6 mA 

Normal anode current  

Neg. Gittervorspannung   ca. 

Polarisation nfgative de grille v~ = env. 3 V 
Negative grid bias  

Verstarkungsfaktor   
k = 24 Coefficient d'amplification   g~ 

Amplification factor 

Steilheit (mas.)   = 3 mAIV Inclinaisoa (max.)   S max 
Slope (max.) 

Steilheit (norm.)   
— 2,5 mAIV Inclinaison (norm.)   S norm 

Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance int€rieure (norm) Ki = 9000 Ohm 

Internal resistance (norm.)  

Anoden-Gitterkapazit5t 
Capacit€ grille-plaque   C aK 

= 4 ~~F 

Anode-grid capacity 

Max. Lange   
l = 92 mm Longueur max.  

Overall length  

Grosster Durchmesser   
[t DiamPtre max.   = 46 mm 

Max. diameter  

Sockel 
Culot   = A 35 

Base 

Sockelschaltung  
Connexion du culot   = S. I 

Base connection  

appr. 

Anwendung: Audion mit Transformatorkopplungg 
Applications: D~tecteur avec couplage par transiormateur 
Function: Detector with transformer coupling 

N.F.-Verstiirker mit Transformatorkopplung 
Amplificateur b.f. avec couplage par transformateur 
L.F. amplifier with transformer coupling 



-~ 
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24 /a CmA) 

20 
Vf =4,0V 
Vamax=200V 
la =6mA 
Smax =3m,4/V 
Sperm=2,SmA/V 
g (k) .24 

16 V -200V 

72 

8 
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4 ~=loov— 

VgCV) 
_~n _8 _~ _4 _~ 0 ~ 4 



PHILIPS „MINIWATT" B 438 
Heizspannung  
Tension de chauffage  
Filament voltage  
Heizstrom  
Courant de chauffage 
Filament current  
Anodenspannung  
Tension anodique  
Anode voltage  

Verstarkungsfaktor  
Coefficient d'amplification  
Amplification factor  

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)  
Ausserer Widerstand  
Resistance exterieure   jZ 
External resistance   rt 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  
Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

y f  c 4,0 V 

  yt c 0,100 A 

y = 20C V 
a max. 

g ~k~ = 38 

S  max. = 2 mAIV 

= 0,3 M.Ohm 

is

vg

Innerer Widerstand (norm.) . . 
Resistance int6rieure (norm.) . . jZ, 
Internal resistance (norm.) . .. . t 

Russerer Widerstand  
Resistance exterieure   7z = 1 M.Ohm 
External resistance   a 

Normaler Anodenstrom  
Courant anodique normal   i 
Normal anode current   a
Neg. Gittervorspannung  
Polarisation negative de grille y 
^: egative grid bias   g 

Innerer Widerstand (norm.)  
Resistance interieure (norm.) R/
Internal resistance (norm.)  

Anoden-Gitterkapazitat  
Capacite grille-plaque  
Anode-grid capacity  

Max. Lange  
Longueur mas.  
Overall length  

Grosster Durchmesser  
Diametre max.   d 
Max. diameter  
5ockel  
Culot 
Base  
Sockelschaltung  
Connexion du culot  
Base connection  
Anwendung: Audion mit Widerstandskopplung 
Applications: Detecteur avec couplage par resistance 
Function: Detector with resistance coupling 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

C ab 

r; 

= 0,2 mA 

ca. 
— env. 2,5 V 

appr. 

= 170.000 Ohm 

= 0,05 mA 

ca. 

= env. 2,5 V 
appr. 

— 400.000 Ohm 

= 4 ~~F 

= 78 mm 

= 38 mm 

= A 35 

= S. I 

~~; 



-~ 

PHIL/PS 
M/N/W,4T T 

~ 438 

G l CmA) 

~ = 2oov 
5

Vf =4,OV 
max=20b V 

Smax=2mA/ V 
g (k) = 38 
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PHILIPS „MINIWATT" B 438 
Heizspannung  
Tension de chauffage   V f  = 4,0 V 
Filament voltage  

Heizstrom  
Courant de chauffage   ]f = 0,100 A 
Filament current  
Anodenspannung  
Tension anodique   vu max. = 200 V 
Anode voltage 
Verstarkungsfaktor   

k Coefficient d'amplification   $~ ~ = 38 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)  

Piusserer Widerstand 
Resistance exterieure 
External resistance 

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current . 

Neg. Gittervorspannung ca. 

Polarisation negative de grille V~ = env. 2,5 V 
Negative grid bias   appr. 
Innerer Widerstand (norm.) 
Resistance interieure (norm.) RI 170.000 Ohm 
Internal resistance (norm.) 

tlusserer Widerstand 
Resistance ext€rieure 
External resistance 

Normaler Anodenstrom 
Courant anodique normal I Q = 0,05 mA 
Normal anode current . 

Neg. Gittervorspannung 
Polarisation negative de grille 
Negative grid bias  

Innerer Widerstand (norm.) 
Resistance interieure (norm.) Rt = 400.000 Ohm 
Internal resistance (norm.) 

Anoden-Gitterkapazitat 
Capacity grille-plaque   Cab = 4 ~~I F 
Anode-grid capacity 

Max. Lange  
Longueur max.   1 = 78 mm 
Overall length 

Grosster Durchmesser  
Diametre max.   GI 38 mm 
Max. diameter 
Sockel 
Culot   = A 35 
Base 
Sockelschaltung  
Connexion du culot   = S. I 
Base connection  
Anwendung: Audion mit Widerstandskopplung 
Applications: Detecteur avec couplage par resistance 
Function: Detector with resistance coupling 

N.F.-Verstarker mit Widerstandskopplun 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

V~ 

R~ 

S  max. = 2 mAIV 

= 0,3 M.Ohm 

1~ = 0,2 mA 

Rai = 1 M.Ohm 

ca. 

= env. 2,5 V 
appr. 



PHIL lPS 
Ml/VlW,4T T 

~ 438 

G l (mA) 

v = aoov 
5

of  =4,ov 
ma~2~ V 

Smax=2mA/ V 

q (k) = 38 
4 

3V=150V 

1V=100V 

u9 w~ 
-'a ~0 8 —4 a o a 4 



B 442 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chaaffage   V r 

= 4,0 ~~ 
Filament voltage  

Heizstrom  
Courant de chaaffage rf = 0.100 A 
Filament current  

Anodenspannung  
Tension anodique   V , = 200 V 
Anode voltage   ~ ~'~Y

Sc hirm gi t terspannuug 
Tension de grille-t;cran 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation n6gative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.)   S maY 
Slope (maz.) 

Steilheit (norm.)  
Inclinaison (norm.)   = 0,9 mAIV 

'S norm 
Slope (norm.)  

Ianerer Widersta~ (norm.)  
R€sistance interieure (norm) Rl
Internal resistance (norm.)  

Anoden-Gitterkapazitat 
Capacity grille-plaque   CaP Anode-grid capacity 

Maz. Lange   1
Longueur max.  
Overall length  

GrBsster Durchmesser 
Diame?tre max. 
Maz. diameter 

Sockel 
Culot  
Base 

Sockelschaltung 
Connexion du culot  
Base connection  

V  ~ z 
= 100 V 

~,5 mA 

ca. 
V , — env, t V 

appr. 

  ~~~~ = 350 

 d 

Anwendung: H.F: Verstarkung 
Applications: Amplification h.f. 
Function: II.F. amplification 

Z.F: Verstarkung 
Amplification m.f. 
I.F. amplification 

= 0,9 mAIV 

= 400.000 Ohnt 

= 0.005 «Ft F 

= 10$ mm 

= 46 mm 

= A351O35 

= S.IIIS.IX 



PHILIPS 
MlNlWATT 

B 442 

~ la m,~ 

5
Vf = 4,OV 
~amax=200V 
V9 _IODV 
la =4,5mA 
smax =0,9mA/V 
Sno~m=~9m~/V 
g (k) =350 

4 
J 

O Va_I00-ISOV 
V9' 75V 

.0 

J` 3 /J

O h 

O 

2 J~ 

7 

Vg CV) 
-12 10 -8 -6 -4 2 0 2 4 



B 442 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   y = 4,0 V 
Filament voltage   f 

Heizstrom  
Courant de chauffage   if = 0,]00 A 
Filament current  

Anodensnannung  
Tension anodique   y = 200 V 
Anode voltage ....  o max. 

Sc hirm git terspa n n un¢  
Tension de grille-6cran   y ~ = 100 V 
Screen-grid voltage   8 

Normaler Anodenstrom  
Courant anodique normal   iq = 4,5 mA 
Norma► anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   g (k) = 350 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   S ,nay = 0,9 mAIV 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)   S norm. = 0,9 mAIV 
Slope (norm.)  

Innerer Widerstand (norm.)  
R€sistance int~rieure (norm.)   Ri = 400.000 Ohm 
Internal resistance (norm.)  

Cqg = 0,005 Ft~F 

l = 108 mm 

Anoden-Gitterkapazit8t 
CapacitE grille-plaque 
Anode-grid capacity 

Maa. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diambtre max.  
Maa. diameter  

Sockel  
Culot  
Base  

Sockelschaltung  
Connexion du culot  
Base connection  

ca. 

yg = env. I V 

appr. 

(~ = 46 mm 

A35~O35 

= S.IIIS.IX 

Anwendung: H.F.-Verstarkung Z.F: Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 



_~ 

PH/LIPS 
M/NI WATT 

B 442 

G la mA 

5
of  = 4,ov 
~amax-2~V 
u9 =10oV 
la =4,5mA 
Smax =Q9mA/V 
Snorm=0,9m,4/V 
g ~k~ =~50 

J 
~ 

Va-100-150V 
V ' 75V 

,n 
J 

3 J

O 
N 

~~ 2 J 

1 

l/g CV) 

-4 2 0 2 4 



B 443 
PHILIPS „MINIWATT" 

Heizspannung 
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant ile chauffage   j f 
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage 

Schirmgitterspannung  
Tension de grille-bcran  
Screen-grid voltage  

Normaler Anodens[rom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspaanung  
Polarisation n€gative de grille 
Negative grid bias  

Verstiirkungsfaktor 
Coefficient d'amplification  
Amplification factor 

j = 
u 

v~ = 

g(k) = 

i3O V 

ca. 
= env. 0,15 A 

appr. 

Vo maz. = 250 V 

~/ I — 150 V 
E 

12 mA 

ca. 

env. 19 V 
appr. 

bo 

Steilheit (max.)  
Inclinaison (max.)   $ = 1,5 mAIV 
Slope (max.)   max. 

Steilheit (norm  )  
Inclinaison (norm)   — 1,3 mAIV 
Slope (norm  )  

Innerer Widerstand (norm  )  
Resistance intdrieure (norm.)   Ri = 45000 Ohm 
Internal resistance (norm.)  

Max. Lange  
Longueur max.   [ = 92 mm 
Overall length 

Grosster Durchmesser  
Diam~tre max.   c[ = 51 mm 
Maa. diameter 

Sockel 
Culot   = 0 35 
Base 

Sockelschaltung  
Connexion du culot   = S. Vlll 
Base connection 

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 



PH/LIPS 
l~ll~l ~✓~Tr 

B 443 

GO la CmA) 

50 
ff = OV 

Ua~~250V 
V' =150V 
l- =12mA 
max=l,SmA/V 

Snorm=l, 3mA/V 
qCk) - GO 

40 
V -150250V 
~'_150V g-

30 

Va_100-150V 
V9 loov 

20 

10 

Vg CV) 

-60 -50 -40 30 20 -f0 10 20 



B 443 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffnge  
Filament voltage  Z~f 

Haizstrom  
Courant de chauffage   yf
Filament current  

Anodenspannung  
Tension anodique   'vu mas 
Anode voltage  

Schirmgitterspannung  
Tension de grille-~cran   vg/ 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   tit 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille   ~g 
Negative grid bias  

= 4,0 V 

ca. 

= env. 0,15 A 

app. 

= 250 V 

= 150 V 

= 12 mA 

ca. 

= env. 19 V 

aPP~ 

V erstarkungsfaktor  
Coefficient d'amplification   ~ ~k~ = GC 
Amplification Factor 

Steilheit (max.)  
Inclinaison (max.)   S mar 
Slope (max.)  

1,5 mA~V 

Steilheit (norm.)  
Inclinaison (norm.)   S norm = 1,3 mAiV 

Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)   Ri = 45000 Ohm 

Internal resistance (norm.)  

Max. Lange  
Longueur max.   ~ = 92 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   d = 51 mm 
Max. diameter  

Sockel  
Culot   = 0 ?S 
Base  

Sockelschaltung  
Connexion du culot   = S. VIII 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Puwer valve 

54'33 
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60 la (mA) 

50 

Vainax= 50V 
V' =150V 
l- =12mA 
max=l,SmA/V 

Sno~m=1, 3mA/V 
q~k) ~ 60 

40 
1~=150250V 
Vg 150V 

30 

I~_100-150V 
Vg`_100V 

20 

10 

Vg(V) 

-60 50 -40 30 20 ->0 0 >0 20 



B 443 
PHILIPS „MINIWATT" 

Max. Anodenspannung   Vao = 400 V 
Tension anodique max.   

V — 250 V 
Max. anode voltage   aL — 

Max. Anodenbelastung   
W Dissipation anodique max.   a 

Max. anode dissipation  
= 3 W 

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Ic = 15 mA 

Max. Schirmgitterspannung  
Tension de grille-ecran max,  
Max, screen-grid voltage  

Vg ~ 
o

V R I 

= 

= 

400 V 

150 V 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.  Wg, = 0,6 W 

Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  Igr = 2,4 mA 

Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. Igo min = 1,2 mA 
Limites approxim. du cour. de gr.-ecran 
Approx. limits of screen-grid current .. I g,~ max. = 3,8 mA 

G itterstrom-Einsatzpunkt  
Point de comment, du cour. de grille 

Vgi 
= —2 ~' 

Starting point of grid current   (Vf = 4 V ~' 

Max. Widerstand im Gitterkreis   R„1
Resistance max. dons le circuit de grille R' 
Max. resistance in grid circuit   g_ 

= 9 V~ Vgeff 
Nutzleistung   X01 (R« = 20000 Ohm 

0,95 \V 

Puissance utile   ~ -- 12,1 V~ 
Output   W V geff — 1,35 W 02 ~ = 20000 Ohm R«

Kapazitaten   C ~8 
= 1,5 «i~F 

Capacites   C uk 10 tt~iF 
Capacities   C g,3 itteF gk , 

1,5 M.Ohm 

1,0 M.Ohm 
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B 443 
PHILIPS „MINIWATT" 

Max. Anodenspannung   Vao = 400 V 
Tension anodique max.   ~/ _ 250 ~, Max, anode voltage   aL 

Max. Anodenbelastung 
Dissipation anodique max.   Wo = 3 W 
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  /~ = 15 mA 

Max. cathode current  

Max. Schirmgitterspannung  
Tension de grille-ecran nax.  
Max. screen-grid voltage  

U gr o

Mgr 
= 

= 

4C0 V 

I50 V 

Max. Schirmgitterbelasturg  
Dissipation de grille-!!cyan max.  W gr = C,6 W 

Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  1~, = 2,4 mA 

Average screen-grid Curren[  

Ungefahre Grenzw. des Schirmguterstr Igr = 1,2 mA 
Limites approsim. du corer. de gr.-ecran 

min 

Approz. limits of screen-,;rid current  
~ 

g~ max. e ~+g mA 

G itterstrom-Einsatzpunkt  
Point de comment. du tour. de grille 
Starting point of grid current  

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille 
Max. resistance in grid circuit 

v gi = —2 V 

(vj = 4 V V 

Rat = 1,s M1f.Ohn, 

RQ ~ = I,0 M.Ohm 

= 9 V~ 
~gef7 

IVutzleistung   Wot 
(R2 

= 2CCOC Ohms— 
0,95 

Puissance utile   ~~/ — 12,1 V~ 
Output gelf _ 

Woa ([Z = 20000 Ohm) — 1.35 W 

a 
Kapazitaten   - Crsg = 1,5 ftuF 

Capaci[es   C ak = 10 ,uuE 
Capacities 

C~ F. 8.3 a «F 



Q 

O ~ro 

PH
IL

IP
S 

M
/N

/W
~1

 TT
 

B
 4

43
 

~ Cb O 
N 

N chctic~t`~ 
I l 

N ~7'~ 

l f l 

1 
I ~ 

N 
N I

O 
N 
1 

`, ` ~ ",II~ '~~ 

~I 

~ 
.O \ 

~ 

o ~ 
~ 

3
~ / 

~ ~~ _a

N
~ 

~ 

~ ~ ~ 

v1j 

~\`~\ I 

O O 
N 

OO

0 0 

S .~ 
~m 

O 
h 

0 
a 

O 

O 

N 

0 w 

0 



Sockel 
Culot 
Base 

B 443S 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   Vt
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  

  If

= 4,0 V 

= 0,15 A 

Anodenspannung  
Tension anodique   —
Anode voltage 

n mas. — 250 V 

Hilfsgitterspannung  
Tension auxiliaire de grille   V > = 80 V 
Auxiliary-grid voltage   x 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannun;;  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.)   $ -- 2,0 mAIV 
Slope (max.)   max. 

Steilheit (norm  )  
Inclinaison (norm)   'S norm. 

= 1,6 mAIV 
Slope (norm  )  

Innerer Widerstand (norm  )  
Resistance interieure (norm.)   Ri = 60.000 Ohm 
Internal resistance (norm.)  

Max. Lange 
Longueur max.   1 = 92 mm 
Overall length 

Grosster Durchmeaser  
Diametre max.   [t = 51 mm 
Maa. diameter 

= 0 35 

Sockelschaltung  
Connexion du color   = S VIII 
Base connection 

1~~ 

V~ 

= 12 mA 

ca. 

= env. 12 V 

appr. 

  8(kI == loo 

Anwendung: Endstu:e 
Application: Tube final 
Function: Power valve 



PH/L/PS 
M/NlW,4TT 

8443 S 

60 ~a CmA) 

50 
Vf = 4,0 V 
amax= 250V 
leg' =80 V 
l- =12mA 
max = 2,omA/V 

S~p~.1, Gm4/V 
9 Ck~ =100 

40 

Va_1Gb250V 
Vq= 80V 

30 

20 
V~aoaoov 

Vg=sov 

10 

Vq CVO 
- 60 - 50 - eo -30 20 -10 f0 20 
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B 443S 
PHILIPS „MINIWATT" 

Heizspaanung  
Tension de chauffage   7~. = 4,0 V 
Filament voltage  

Heizstrom  
Courant de chauffage   yf = C,]SC A 
Filament current  

Anodenspannung  
Tension anodique  ~ = 2C0 V 
Anode voltage   a max. 

Schirmgitterspannung 
Tension de grill-ecran   v g ~ 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   ~ 
Normal anode current   ~~ 

= 80 V 

= 10 mA 

Neg. Gitterspannung   ca• 
Polarisation negative de grille   y = env. 30 V 
Negative grid bias   g appr. 

Verstarkungsfaktor   = ~0
Coefficient d'amplification   g ~k~ 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)  
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)   Rf
Internal resistance (norm.)  

Max. Lange   1
Longueur max.  
Overall length  

'S max. 

'S norm. 

Grosster Durchmesser   d
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

2,0 mAIV 

= 1,4 mAIV 

= 50000 Ohm 

= 92 mm 

= 51 mm 

= O 35 

= S VIII 
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25 
Vf =4,OV 
amax=200V 

Vq' = 80 V 
~a =10mA 
Smax =2,OmA/V 
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B 443S 
PHILIPS „MINIWATT" 

Max. Anodenspannung   j1 
Tension anodique max.   ao 
Max. anode voltage   V uL 

Mas. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation   « 

Max. Kathodenstrom  
Courant cathodique max.   j 
Max. cathode current   c

Max. Schirmgitterspannung  
Tension de grille-ecran max.  
Max. screen-grid voltage  

Max. . Schirmoitterbelastung  
Dissipation de ¢ripe-ecran max.  
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. 
Limites approxim. du tour. de gr.-ecran 
Approx. limits of screen-grid current 

I 
v g n 
V~ 
g 

W ~ 
g 

j~ 
g 

j' g min. 

jg~ max. 

400 V 

= 200 V 

= 3 u 

_ ]5 mA 

= i00 V 

= 80 V 

= 0,4 W 

= 1,9 mA 

= t,4 mA 

= 2,4 mA 

Gitterstrom-Einsatzpunkt -   jT 
Point de comment. du courant de grille gt — —0,4 V 
Starting point of grid current   (Vf  

= 4 V = 

Max. Widerstand im Gitterkreis   R8t Resistance max. dana le circuit de grille 
Max. resistance in `rid circuit   Rg? 

(Vg t,t~ = 5,1 V~ 
— 

Nutzleistung  
Puissance utile  
Output 

Kapazitaten 
Capacites 
Capacities 

W ~1 (R =z0000 S?, a 

~V g efi — 
7,0 V~ 

— 
WO2 (R =z0000 S?. a 

= 1,5 M.Ohm 

= 1,0 M.Ohm 

0,58 W 

0,86 W 

Cag _ ],4 ft~.tF 

Cuk 
= 9,6 ~µF 

Cgk = 8,9 K~F 
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~ 443S 
PHILIPS „MINIWATT" 

Maz. Anodenspannung   v oo 
Tension anodique max.  
Max. anode voltage   VaL 

Max. Anodenbelastung ....  
Dissipation anodique max.   Wu

"'~ Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

j c 

Max. Schirmgitterspannung   [1 1
Tension de grille-~cran max.   g / o 

Max. screen-grid voltage   v g

Max. Schirmgitterbelastung  
Dissipation de ¢ripe-t!cran max.   Wg ~ 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen   jx~ 
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. j I 
Limites approxim. du tour. de gr.-~cran g i min. 

Approx. limits of screen-grid current j g max. 

= 400 V 

= 250 V 

= 3 W 

= 15 mA 

= 400 V 

= 80 V 

= Q, 4 W 

= 2 mA 

= 1,3 mA 

= 2,7 mA 

Gitterstrom-Einsatzpunkt   V 
Point de comment. du courant de grille t'_ 

4 V 
= -2 V 

Starting point of grid current   y r ~~~ 

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille t1 
Max. resistance in grid circuit   Rg? 

V 
Nutzleistung   W' tFi`f 
Puissance utile   oi(Rti
Output   

~V 
Wo (Rte% 

a 

Rapazitaten 
Capacit~s 
Capacities 

6,2 V) 

22000 Ohm) 

= 6,8 V) 

22000 Ohmj 

Cut

Crk 

Ctk 

= 1,5 M.Ohm 
= 1,0 M.Ohm 

= 0,9 W 

= 1,12 W 

1,4 FcttF 
9,6 F~i~F 
8,9 F{fcF 

514'33 
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B 543 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizs[rom 
Courant de chauffage 
Filament current  

  If

ca. 
env. 5,0 V 
appr. 

0,100 A 

Anodenspannung   = 200 V Tension anodique   v o mas. 
Anode voltage 

Schir m g i [t erspann ung  
Tension de grille-ecran  
Screen-grid vol[aRe  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.) 
Slope (maz.)  

Steilheit (norm.)  
Inclinaison (norm)  's norm. = 1,3 mA1V 
Slope (norm  ) 

V 1

1~ 

= 150 V 

= 12 mA 

ca. 
j1g = env. 15 V 

appr. 

  g(k) = bo 

$ max. 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.)   R. 
Internal resistance (norm.)   t 

Max. Lange  
Longueur max.  
Overall length 

Griisster Durchmesser  
Diametre max.   d 
Max. diameter 

Sockel 
Culot  
Base 

Sockelschaltung  
Conneaion du culot  
Base connection 

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

= 1,5 mAIV 

= 45000 Ohm 

= 92 mm 

= 51 mm 

= 0 35 

= S. VI[I 

1417133 
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B 2006 
PHILIPS „MINIWATT" 

Heizspannung  ca. 
Tension de chauffage  
Filament voltage  V ~ = env. 2C V 

app. 

Heizstrom  
Courant de chauffage  tr = 0,18C A 
Filament current  

AnodensDannun¢  
Tension anodique  
Anode voltage  y [l may. 

= 200 V 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gitterspannung  

i~~ = 15 mA 

ca• 
Polarisation n6gative de grille  
Negative grid bias  

y x = env. 18 V 

apP• 

Verstarkungsfaktor  
Coefficient d'amplification  g ~k~ = 6 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)  $ = 2,5 mAIV 
Slope (max.)  ~na~' 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

$ norm = 1,6 mA~V 

Innerer Widerstand (norm.)  
Resistance inti!rieure (norm.)  
Internal resistance (norm.)  

R. 
t 

= 40CC Ohm 

Max. Lange  
Longueur max.  1 = 105 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  = 51 mm 
Max. diameter 

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Endstufe 
Applications: Tube final 
Function: Power valve 

= 0 35 

= S. VII 
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B 2006 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   lJ 
Filament voltage   f 

ca. 
= env. 20 V 

appr. 

Heizstrom  
Courant de chauffage   j, C,180 A 
Filament current   t 

Anodenspannung  
Tension anodique   lJ — 200 V 
Anode voltage   umaa 

Normaler Anodenstrom  
Courant anodique normal   j = 15 mA 
Normal anode current   « 

Neg. Git[ezvorspannung  
Polarisation nl:gative de grille 
Negative grid bias  

ca. 
= env. 18 V 

appr. 

Verstiirkungsfaktor  
Coefficient d'amplification   8~/2) = 6 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.)  

S mas 
= 2,5 m.A1V 

Steilheit (norm.)  
Inclinaison (norm.)   $ = 1,6 mAiV 
Slope (norm.)   norm 

Innerer Wideratand (norm.)  
Rbsistance int~rieure (norm)  R. = 4000 Ohm 
Internal resistance taorm.)   ~ 

Maz. Lange  
Longueur max.   1 = 105 mm 
Overall length  

Griisster Durchmesser  
Diametre max.   d = 51 mm 
Maz. diameter  

Sockel 
Culot   = 0 35 
Base 

Sockelschaltung  
Connexion du culot   = S. VII 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Funetion: Power valve 



PHIL/PS 
M/Nl ~/,4TT 

X2006 

GO l CmA) 

~-2ooV 

50 
if - 0,180A 
~amax=200V 
la =15mA 
Smax =2,5mA/~ 
Snonn=l, 6mA~V 
g ~k, . G 

40 
a=150 V 

30 

~a-100V 

20 

f0 

Vg CVO 

GO ~0 -40 30 20 -10 0 10 20 



B 2006 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

v 
ao 

U 
aL 

= zso v 
= 200 V 

Max. Anodenbelastung  
Dissipation anodique max.   ({~/ = 5 \Y' 
RJax. anode dissipation  

Max. liathodenstrom  
Courant cathodique max 
Max. cathode current  C 

Gitterstrom-Einsatzpunkt  
Point de commenc. du courant de grille v8( 
Starting point of grid current  

Max. Widerstand im Gitterkreis  
Resistance max. Bans le circuit de grille RRt 
Max. resistance in grid circuit   R 

¢? 

Max. Spann. zwischen Faders and Kath. 
"tension max. entre filament e[ cathode v~ c 
Max. voltage hetw. filament and cathode 

Nutzleistung 
Puissance utile 
O Ut DIIC 

Kapazit5ten 
CaDacites 
Capaci[ies 

= JO mA 

_ —1,} V 

= I b1.Ohm 

= 0,6 M.Ohm 

= 100 V 

  W ~Vg c;'/ 
12,6 V~ = 0,21 V.' 

~ ~R = Ib000 ~~ 
a 

Cog

Cuk 

Cg k 

= 1,6 ~uF 

= a,a ,tt,ctF 
= 4,4 F~~[F 
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B 2038 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffagc 
Filament voltage  

Heizstzom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  

Neg. Gittervorspannung  
Polarisation n€gative de grille 
Negative grid bias 

Verstarkungsfaktor 

V7 = 

jf = 

V u max 
= 

j 
a 

= 

V~ = 

ca. 
env. 20 V 
appr. 

o,Iso ;A 

20C V 

6 mA 

ca. 
env. 3 V 
appr. 

Coefficient d'amplification   %(J) 38 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.)   $ max Slope (max.) 

Steilheit (norm.)  

= 3,5 mAIV 

Inclinaison (norm.)   $ = 2,3 mAiV 
Slope (norm.)   norm 

Innerer Widerstand (norm.)  
Rbsistance intErieure (norm) RI = 16000 Ohm 
Internal resistance (norm.)  

Anoden-Gitterkapazitat 
CapacitE• grille-plaque   Cak 

= 2,5 Ft~F 
Anode-grid capacity 

Max. Lange  
Longueur max.   ~ — 105 mm 
Overall length  

Grosster Durchmesser  
DiamPtre max.   d = 51 mm 
Mas. diameter  

Sockel 
Culot   = 035 
Base  

Sockelschaltung  
Connexion du culot   = S VII 
Base connection  

Anwendung: Audion 
Applications: Detecteur 
Function: Detector 

N.F.-Verstarkung 
Amplification b.f. 
L.F. amplification 
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B 2038 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

ca. 
-- erty. 2C \' 

appr. 

Heizstrom  
Courant de chauffage   ￼ 0,580 A 
Filament current  

t, 

Anodenspannung  
Tension anodique   ~ _- 2CC \' 
Anode voltage   uma~. 

Normaler Anodenstrom  
Courant anodique normal   = 6 mA 
Normal anode current 

Neg. Gittervorspannung  
Polarisation negative de grille  
Negative grid bias  

Verstiirkungsfaktor  
Coefficient d'amplification   ~ 

~k~ 
= 38 

Amplification factor  

Steilheit (max.) 
Inclinaison (max.)   S = 3,5 mAIV 
Slope (max.)   "ta'• 

Steilheit (norm.)  
Inclinaison (norm.)   S norm. 2,3 mAf V 
Slope (norm.) 

Innerer Widerstand (norm.)  
R6sistance interieure (norm.)   R. — t600C Ohm 
Internal resistance (norm.)   ' 

Anoden-Gitterkapazitat 
Capacite grille-plaque   C ~ — 2,5 tt,teF 
Anode-grid capacity  

Max. Lange  
Longueur max.   ~ = 105 mm 
Overall length  

t~~ 

Z'~, 
ca. 
env. 3 V 

appr. 

Grosster Durchmesser  
Diametre max.   Cl — Sl mm 
Max. diameter  

Socket  
Culot   — 0,35 
Base  

Sockelschaltung  
Connexion du culot   _ S Vli 
Base connection  

Anwendung: Audion 
Applications: D6tecteur 
Function: Detector 

N.F.-Verstarkung 
Amplification b.f. 
L.F. amplification 
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B 2038 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffag 
Filament voltage  

Heizstrom 
Courant de chauffage 
Filament current 

  Vf

   If

ca. 
= env. 20 V 

appr. 

= O.1S0 A 

Anodenspannung 
Tension anodique   v o max. = 200 V 
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal   I Q = 6 mA 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfakcor  
Coefficient d'amplification   8(~) 33 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)   S norm. = 2,3 mA V 
Slope (norm.)  

ca. 
= env. 3 V 

appr. 

  'Smax. = 3>5 mA~V 

Innerer Widerstand (norm  ) 
Resistance intbrieure (norm.) 
Internal resistance (norm  ) 

A noden-G fitter kapazitat 
CapacitE grille-plaque  
Anode-grid capacity 

Max. Lange  
Longueur max 
Overall length 

Grosster Durchmesser   ~ 
DiamPtre max.  
Max. diameter 

Rf

C ¢g 

  1 

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot 
Base connection  

Anwendung: Audion 
Applications: Detecteur 
Function: Detector 

N.F: Verstarkung 
Amplification b.f. 
L.F. amplification 

= 14000 Ohm 

= 2,5 ~~F 

= 105 mm 

= 51 mm 

= 0 35 

= S VII 
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B X038 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max 
Max. anode voltage  

V as 

V aR 

V aL 

— 250 V 

— 250 V 
= 200 V 

Max. Anodenbelastung 
Dissipation anodique max  Wa = 1,5 ~% 
~1ax. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max 
Max. cathode current  

  1~ 

Gitterstrom-Einsatzpunkt  
Point de comment. du tour. de grille VSi 
Starting point of grid Curren[ . 

Max. Widerstand im Gitterkreis 
Rr~sistance max. dans le circuit de grille Rat 
~1ax. resistance in grid circuit R 

Y-

Aiax. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode V/e 
hiax. voltage between filam. and cathode 

Maz. Widerst. zwischen Faden and Kath. 
REsist. max. entre filament et cathode R~ c
Max. resist. betty, filament and cathode 

6apazititen 
Capacit~s 
Capacities 

~a8 

Cak 

Cek 

= 1~ mA 

—1,3 V 

= 2,0 M.Ohm 
= 1,0 M.Ohm 

— 100 V`•) 

= 20000 Ohm 

—, 1,1-3 uµF 

= S,0 ~~F 

= 5,6 ~t~F 

") Siehe Erlautcrungen 
Voir eaplicatioa: 
See explanation 
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B 2038 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique mar 
Max. anode dissipation  

v ao 
V
°R 

V~~L

~ u

Max. Kathodenstrom  
Courant cathodique max.   j~ 
Max. cathode current  

G i t tc rs trom-Eros a t zp unk t  
Point de comment. du courant de grille V 
Starting point of grid current   81 

_ '250 V 

= 25C V 

= 200 V 

= 1,5 W 

= 15 mA 

_ —1,3 V 

Max. Widcrstand im Gitterkreis  = 2,C M.Ohm 
Resistance max. dans le circuit de grille 
Max. resistance in grid circuit  

Rai
g_ = 1,0 M.Ohm 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode 
Max. voltage between filant. and cathode Vfc 

= 100 V") 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode 
Max. resist. betty. filament and cathode 

R~ ~ = 20000 Ohm 

Kapazi[a[en  C uB 
= 2>5 «uF 

Capaci[6s 
Capacities C~~ k = 5,d ~uF 

Cgk 
= 6,3 ,uttF 

*) Siehe Erliiuterungen 
Voir explications 
See explanation 

1918'33 
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B 2041 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

ca. 
'U f  — env. 20 V 

appr. 

tf = O,18C A 

Anodenspannung  
Tension anodique   y = lOC V 
Anode voltage   a max 

Hilfsgitterspannung  
Tension auxiliaire de grille   y g/ = 0 V 
Auxiliary-grid voltage 

Normaler Anodenstrom  
Courant anodique normal   1 -- 1,5 mA 
Normal anode current   u 

Neg. Gittervorspannung  
Polarisation negative de grille   y g
Negative grid bias  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Max. Lange  
Longueur max.  
Overall length  

= 0 V 

$ = 0,1 mA1V 
K norm 

S ~ g norm. 

Griisster Durchmesser  
DiamPtre max.   tr! 
Max, diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Oszillator-Modulator 
Application : Oscil lateur-modulateur 
Function : Osc iI I ator-modulator 

= 1,0 mAIV 

= 105 mm 

= 51 mm 

= 0 356 

= S XII 

1417'3 
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B 2041 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   VI. 
Filament voltage  

Heizstrom  
Courant de chauffage   1~ 
Filament current  

ca. 
= env. 20 V 

appr. 

C,t8C A 

Anodenspannung  
Tension anodique   V ~ ntar = 100 V 
Anode voltage 

Hilfsgitterspannung  
Tension auxiliaire de grille   Ve t = 0 V 
Auxiliary-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   Io 
Normal anode current  

2,5 mA 

Neg. Gittervorspannung  
Polarisation negative de grille v e _— 0 V 
Negative grid bias  

Steilheit (norm  )
Inclinaison (norm  )
Slope (norm  ) 

Steilheit (norm  ) 
Inclinaison (norm  ) 
Slope (norm  ) 

,S = C,I mAIV 
gnorm. 

 Sg~nonn. = 1,0 mA)V 

Max. Lange 
Longueur max.   1 — 105 mm 
Overall length 

Grosster Durchmesser  
Diametre max.   ct = 5t mm 
Max. diameter 

Sockel 
Culot   - C 356 
Base 

Sockelschaltung  
Connexion du culot   = S XII 
Base connection 

Anwendung: Oszillator-Modulator 
Application: Oscilla[eur-Modula[eur 
Function : Oscil lacor-modulator 

1417133 
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B 2042 
PHILIPS „MINIWATT" 

Heizspannung  ca. 
Tension de chauffage  
Filament voltage  

V~ = env. 20 V 

appr. 
Heizstrom  
Courant de chauffage  It = 0,180 A 
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

V a max 
= 200 V 

Schirmgitterspann ung  
Tension de grille-ecran  (/~~ ~ = 60 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  = 4 mA 
Normal anode current  

Neg. Gittervorspannung  ca. 
Polarisation nEgative de grille V~ = env. 2 V 
Negative grid bias  appr. 

Verstarkungsfaktor  
Coefficient d'amplification  ~~,~~ 400 
Amplification factor 

Steilheit (mas.) 
Inclinaison (mas.)  S  max 

= 1,1 mAIV 

Slope (mas.) 

Steilheit (norm.)  
Inclinaison (norm.)  'S norm = 1,0 mA~V 

Slope (norm.)  

Innerer Widerstand (norm.)  
REsistance interieure (norm) IZi = 400.000 Ohm 

Internal resistance (norm.)  

Anoden-Gitterkapazit3t 
Capaait~ grille-plaque  C,~k = 0,003 ~uF 

Anode-grid capacity 

Mas. Lange  
Longueur max.  

1
= 120 mm 

Overall length  

GrSaster Durchmesser  
DiamPtre max.  Cl = 51 mm 

Max. diameter  

Socket 
Culot  0 35 

Base 

Sockelschaltung  
Connexion du color  = S X 

Base connection 

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.g. 
Function: H.F. amplification 

Z.F: Verstiirkung 
Amplification m.f. 
LF. amplification 
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B 2042 

/~ 

PHILIPS „MINIWATT" 
Heizspannung   ca. 
Tensivn de chauffage   y

f 
= env. 20 V 

Filament voltage  
appr. 

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Sch i r m g it terspan nu n g  
Tension de grille-ecran  
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

if

va max. 

vg/ 

Za

= 0,180 A 

100 V 

= 60 V 

= 4 mA 

Neg. Gittervorspannung   ca, 
Polarisation negative de grille   y = env. 2 V 
Negative grid bias   8 

appr. 
Verstarkungsfaktor  
Coefficient d'amplification   g ~k~ = 400 
Amplification factor  

Steitheit (max.)  
Inclinaison (max.)   $ = 7,1 mAIV 
Slope (max.)   max. 

Steilheit (norm.)  
Inclinaison (norm.)   $ norm. = 1,0 mAIV 
Slope (norm.) 

Innerer Widerstand (norm.)  
Resistance interieure (norm.)   RI
Internal resistance (norm.) 

Anod en-G i tter k ap azit at  
Capacite grille-plaque  
Anode-grid capacity  

Max. Lange  
Longueur max.   j 
Overall . length  

Grosster Durchmesser 
Diametre max. 
Max. diameter 

Sockel 
Culot 
Base 

C «g

  d 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

Z.F.-Verstarkung 
Amplification m.f. 
I.F. amplification 

= 400.000 Ohm 

= 0,003 ~µF 

= 120 mm 

= 51 mm 

= 0 t5 

= SX 
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~2 /aCm,4) 

10 
iff = 0,180A 
~amax=200V 
V9 .GO V 
la - 4mA 
Smax =1, ~mA/V 
Snorrn= 9,OmA/V 
g fk) =400 

8 

Va=Xb 
Vy Gov 

21~V 

6 

4 ~=,75 
40 

200V 
V 

2 

Vg CV) 
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B 2042 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Maa. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Schirmgitterspannung  
Tension de grille-ecran maz.  
Maa. screen-grid voltage  

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.  
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  
Average screen-grid current  

~~ 
' ao 
Va
V R
aL 

rc 

Vgso 
Vg_ 

Wg_ 

1~,_, 

Ungefahre Grenzw. des Schirmgitterstr. 
Limites approaim. du caur. de gr.-ecran Ig" min. 
Approx. limits of screen-grid current Igo max. 

Gi t terst r om-Einsatzpu n k t  
Point de comment, du courant de grille 
Starting point of grid current   V g1i 

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille RSta 
Max. resistance in grid circuit   R grf 

Max. Spann. zwischen Faders and Kath. 
Tension max. entre filament et cathode 
Max. voltage between filam. and cathode f" 

Max. Widerst. zwischen Faders and Rath. 
Resist. max. entre filament et cathode 
Max. resist. betty. filament and cathode 

Kapazitaten 
Capacites 
Capacities 

R~ ~, 

CY

C a 

C aH 

= zso v 
= zso v 
= zoe v 

= 1,0 W 

= 10 mA 

= 250 V 

= V a -50 V 

= max. 100 V 

= o,zs w 

= 1,9 mA 

= 1,4 mA 

= 2,6 mA 

_ -1,3 V 

= 1,5 M.Ohm 

= 1,0 M.Ohm 

t00 V 

= 2000C Ohm 

-_ 9,6 ~uF 

-` 8,6 itFtF 

= 0.003 u[[F 

211811933 
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3 

2 

1 

5 

4 

3 

Vg2 =6ov 
1,5 V 

-

V 

f = 180mA Vg1— 

Vg,=-2  - 

Vgf ~V 

r 

'' ~Hi~ePs 
Mewswarr 

B204z 
50 10U 150 200 250 300 Va (V~ 

g2=40V 
if =180mA 
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B 2042 
PHILIPS „MINIWATT" 

Max. Anodenspannung ....  
Tension anodique maz.  
Maa. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Schirmgittrrspannung  
Tension de grille-Fcran max. ...  
Max. screen-grid voltage  

Max. Schirmgitterbelastung  
Dissipation de grille-Fcran max.  
Max. screen-grid dissipation  

hlittlerer Schirmgitterstrom  
Courant de grille-Fcran moyen  
Average screen-grid current  

v 
ao 

V 

V 
R 

a (. 

W 

1 r 

v gzo 
U g,_

Wg_ 

Ig_, 

Ungefahre Grenzw. des Schirmgitterstr. 
Limites approaim. du tour. de gr.-Fcran 182 min. 
Approx. limits of screen-grid current Ig2 max. 

Gitterstrom-Einsatzpunkt  
Point de comment. du courant de grille V 
Starting point of grid current   8ti 

Max. Widerstand im Gitterkreis ..  
RFsistance max. dans le circuit de grille Rg1° 
Max. resistance in grid circuit   Rgt1 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre Filament et cathode jJ 
Max. voltage between filam. and cathode fc 

Max. Widerst. zwischen Faden and Kath. 
REsis[. max. entre filament et cathode 
Max. resist. betty. filament and cathode f` 

Kapazit3ten   C B
CapacitFs 
Capacities   Ca 

Cal 

25C \ 

250 \' 

= 20C ~' 

I,c \\ 

= 10 mA 

— 250 V 

= V a -iC V 
max. 1CC V 

o.zs ~r 

= 1.9 mA 

= 1,4 mA 

= 2,6 mA 

_ -1,3 V 

= 1,5 M.Ohm 
= 1,0 M.Ohm 

= 100 \' 

= 20000 Ohm 

= 9,6 uuF 

3,6 cr~F 

= C.003 rasp 



~: t 

4 

3 

2 

0 

f 

3 

Vg=60V ~ 
Vg=-1,SV 

Vg = 2,OV 

~r f = : ,~_ 
,'~- 

- Vg=-Z5V 

■■ 
' Ph1ILIP~ 
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■ 
Vg=40V 
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- Vg =-15V 
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B 2043 
PHILIPS „MINIWATT" 

Heizspannung   
V Tension de chauffage   f 

Filament voltage  

Heizstrom   1
Courant de chauffage   f 
Filament current 

ca. 

= env. 20 V 
appr. 

= 0,180 A 

Anodenspannung  
~~ Tension anodique   Vu max. = 200 V 

Anode voltage 

Schirmgitterspannung  
Tension de grille-ecran  V g, = 200 V 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodique normal 
Normal anode currant  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

IQ _= 27 mA 

ca. 

V =-- env. 18 V 
S 

appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g~{z~ = 70 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.)   $ = 2,5 mA1V 
Slope (max.)   

mas. 

Steilheit (norm  )  
Inclinaison (norm)  $ norm = 1,7 mAIV 
Slope (norm  )  

Innerer Widerstand (norm  )  
Resistance interieure (norm.) Ri = 40000 Ohm 
Internal resistance (norm.)  

Max. Lange 
Longueur max.   ~ = 105 mm 
Overall length 

Grosster Durchmesser  
Diametre max.   cl = 51 mm 
Max. diameter 

Socke( 
Culot = B 35 
Base 

Sockelschaltung 
Connexion du culot   = S. XVIII 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 
slt n•za 



lDH/LIPS 
~//V/{~/AT7' 

82093 

GO /a (mA) 

Va_200V 
Vg 200V 

50 
if .0,180A 

~max_200V 
lq =20mA 

max =~SmA/V 
Snorm=~7mA~V 
q (k) =70 

~V' 
V -150200V 
9-150V 

3 

~1a~-~sov-
V~100V 

f0 

I~r fV> 
-GO 50 -40 30 ~0 -f0 0 70 2~0 



B 2043 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspanaung 
Tension anodique 
Anode voltage 

ca. 

o
f 

= env. 20 V 

appr. 

tf = 0,180 A 

  z~u max. = 200 V 

Schirmgitterspannung  
Tension de grille-Ecran  
Screen-grid voltage  

Vg, = 200 V 

Normaler Anodenstrom  
Courant anodique normal   to = 20 mA 
Normal anode currant  

Neg. Gittervorspannung   
ca. 

Polarisation ofgative de grille vQ = env. 18 V 
Negative grid bias   appr. 

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 

Steilheit (mas.) 
Inclinaison (mas.) 
Slope (mas.)  

  g(k) = 70 

  $ = 2,5 mAIV may. 

Steilheit (norm  ) 
Inclinaison (norm  )
Slope (norm  ) 

' $ norm. 
= 1,7 mAIV 

Innerer Widerstand (norm  )  
R€sistance intbrieure (norm.) Rl = 40000 Ohm 
Internal resistance (norm.)  

Maa. Lange  
Longueur maa.   ~ = 105 mm 
Overall length 

Grosster Durchmeaser  
Diam2tre man.   d = 51 mm 
Maa. diameter  

Sockel 
Culot = B 35 
Base 

Sockelschaltung ' 
Connezion du culot   = S. XVIII 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 
SIt R'li 
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~max_200V 
l =20mA 
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q (k) -70 

~V' 
V -150200V 

9- 150V 

3~ 

V~IOCl-150V 
Vg 100V ~ 

70 

Vq lV~ 

-GO 50 -40 ' 30 ~0 -10 0 70 2~0 



B 2043 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Maa. anode dissipation  

Max. Kathodenstrom  
Courant cathodique maw.  
Max. cathode current  

V ao 
V 

~+L 

W°

I c 

Max. Schirmgitterspannung   Vg~°
Tension de grille-ecran max.   

V 
~ 

Max. screen-grid voltage   g 

Max. Schirmt:itterbelastung  
Dissipation de grille-ecran max.   ~~/ 1 
Max. screen-grid dissipation   X 

Mittlerer Schirmgitterstrom   j  ~ 
Courant de ¢rille-ecran moyen   

8 Average screen-grid current  

Ungefahre Grenzw. dew Schirmgitterstr. j ~ 
Limites apDroxim. du tour. de gr.-bcran ~ min. 

Approx. limits of screen-grid current Igo 
max. 

Git terstrom-Einsatzpunkt  
Point de comment. du courant de grille 

Vgi Starting point of grid current  

= 25o V 

= 200 V 

— 5 1~' 

= 30 mA 

= 250 V 

-- 200 V 

= 3 W 

= 8 mA 

= 4 mA 

= 12 mA 

—1,3 V 

Max. Widerstand im Gitterkreis   R = 1 M.Ohm 
REsistance max. dans le circuit de grille gt 
Max. resistance in grid circuit   jj = 0,6 M.Ohm 

82

Maz. Spawn. zwischen Faden and Kath. 
Tension max. encre filament et cathode TJ . = 100 V 
Max. voltage between filam. and cathode ~` 

~jJ — 8 V~ 

Nutzleistung   W of 
~R 

8 e(f 
= 10000 ~~ = 1,0 W 

Puissance utile   o _ 
Output   V e eff — 

11,5 V~ 
= 1,7 W 

WO2 
~R° 

= i0000,~~ 

Cag

  C°k 

C gk 

Kapazit3ten 
Capacites 
Capacities 

= 1,2 NSF 

= 7,3 ~~F 

= 6,3 ~uF 





B 2043 
PHILIPS „MINIWATT" 

Maz. Anodenspannung  
Tension anodiyue max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissination anodioue max.  
Max. anode dissipation  

Maz. Kathodenstrom  
Courant cathodique max.  -
Maa. cathode current  

Max. Scltirmeitterspannung  
Tension de grille-Ecran maz.  
Max. screen-grid voltage  

Max. Srhirmeitterhelastune  
Dissipation de grille-Ecran max.  
Max. screen-y~rid dissipation  

Mittlerer Schirmgitterstrom  
Courant de erille-Ecran moyen 
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. 
Limites approxim. du tour. de gr: ecran 
Approa. limits of screen-grid current 

V ao 
V aL 

W a 

Ic

v8 0 
Vtr~ 

W ~ 
8 

/~ 
g 

I ~ g min 
1 1q max. 

Gitterstrom-Einsatzpu nkt  
Point de comment. du courant de grille Vgi Starting point of grid current  

= 25o V 
200 V 

= 5 W 

= 30 mA 

= 25o V 

= zoo v 

= 3 W 

-= S mA 

= 4 mA 

= 12 mA 

_ —1,3 V . 

Max. Widerstand im Gitterkreis  
REsistance max. dans le circuit de grille Rgt = t M,ohm 

Max. resistance in grid circuit   Rg2 = 0,6 M.Ohnt 

Max. Spann. zavischen Faden and Rath. 
Tension max. entre filament et cathode V _ _ ]2n V 
Max. voltage between filam. and cathode - 1` 

= 8 V~ 
V g Cft 

Nutzleistung   W of 
~Ra 

= 10000~~ — 
1,0 W 

Puissance utile   = ]I,5 V~ 
onront   Woe ~RX eft

:^ l0000~~— 
1,7 W 

a 

  C og 

  C ak 
Rapazitaten 
Capacit8s 
GapaCl[/eE 

Cgk 

= 1,2 ~uF 

= 7,3 ~µF 

= 6,3 ~ftF 
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PHILIPS „MII~TIWATT" ~ ZQ~t 

Heizstrom 
Courant de chauffage   it = 0,180 A 
Filament current  
Anodenspannung 
Tension anodique 
Anode voltage 
Steilheit (max.) 
Inclinaison (max.)   S max. = 2,8 mAIV 
Slope (max.) 
Schirmgitterspannung 
Tension de grille-ecran 
Screen-grid voltage  
Normalee Anodenstrom 
Courant anodique normal 
Normal anode current . 
Neg. Gittervorspannung 
Polarisation negative de grille 
Negative grid bias  
Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 
Innerer Widerstand  
Resistance interieure 
Internal resistance  
Schirmgitterspannung 
Tension de grille-€cran . 
Screen-grid voltage  
Normaler Anodenstrom 
Courant anodique normal . 
Normal anode current . 
Neg. Gittervorspannung 
Polarisation n€gative de grille 
Negative grid bias  
Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 
Innerer Widerstand  
Resistance interieure 
Internal resistance  

Anod en-G it terkapazitat 
Capacite grille-plaque  
Anode-grid capacity 
Max. Lange  
Longueur max 
Overall length  
Grosster Durchmesser  
Diam~tre max. 
Max. diameter 
Sockel 
Culot  
Base  
Sockelschaltung 
Connexion du culot   S XV 
Base connection  

Anwendung: Diodengleichrichtung and N.F.-Verstarkung 
Application: D€tectioa par diode et amplification b.f. 
Function: Rectifying at diode aad I.P amplification 

Heizspannung   ca. 
Tension de chauffage   `Uf = env. 20 V 
Filament voltage 

appr. 

  vamax. 

Val = 40 V 

= 200 V 

to = 0,29 mA 

ca. 
'U~ env. 3,2 V 

appr. 

%(k) 700 

Ri 2,4 M.Ohm / 

Vg~ 60 V 

t~ = 0,76 mA 

cA. 
vR = env. 4 V 

appr. r 

g(k) = 6ao I 

Ri 1,2 M.Ohm ~ 

Cc~ 

1 

  d 

R = 0,32 M$2 
a 

= 0,1 M,{d 

— 0,003 ~~F 

= 130 mm 

= 51 mm 

= B 35 



PHIL/PS 
MiNrwarr 
82044 

~b_200 V /a(mA~ 

4 
f = ~80mA 

Ru=20000n,Vg_1G1'IV 

Vamax= 200 V Ru=64000n,Vg_70V 

Ru_f00000n,Vg-60V 
SmBX = 2,8mA~V Ru_320000n 2 
Cag = 0,003,u~f Vg~ 40V , 

~ i
- _~. Vq(V~ 

2 0 —94 -92 10 -8 -6 -4 

Vb= 900 V 

2 

Ru=20000n, Vq_SOV 
R~=64000n, Vg~35V 

Ru=100000 , Vg'-30V ~ 

Ru=320000n,Vg'=~7V 

~~<vJ 
3 7 -6 5 -4 -3 2 -> n 



Heizspannung  
Tension de chauffage  
Filament voltage 

Heizstrom  
Courant de chauffage  
Filament current  
Anodenspannung  
Tension anodique   V amax. = 200 V 
Anode voltage 
Steilheit (max.) 
Inclinaison (max.)   'S max. = 2,8 mAIV 
Slope (max.) 
Schirmgitterspannung 
Tension de grille-ecran 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current . 

Neg. Gittervorspannung 
Polarisation negative de grille  
Negative grid hias  

Verst5rkungsfaktor  
Coefficient d'amplification 
Amplification factor 
Inncrer R~iderstand  
Resistance interieure 
Internal resistance  

Schirmgitterspannung 
Tension de grille-ecran . V t,r 60 V 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodiy ue normal I Q 0,76 mA 
Normal anode current . 

Neg. Gittervorspannun¢ cs. 
Polarisation negative de grille Vg = env. 4 V Rct = 0,1 M,~ 
Negative grid bias   appr. 

Verstarkungsfaktor  
Coefficient d'amplification $(k) 600 
Amplification factor 
Inncrer u'iderrtand  
Resistance interieure R i  1,2 M.Ohm 
Internal resistance  
Anoden-G itterkapazitat 
Capacite gri,le-plague   

C uX 
= 0,003 N,uF Anode-grid capacity 

Max. Lange  
Longueur max.   1 = 130 mm 
Overall length  
Griisster Durchmesser  
Diametre max.   (~ = 51 mm 
Max. diameter 

Sockel 
Culot   = B 35 
Base 

Sockelschaltung 
Connexion du culot   = S XV 
Base connection  

Anwendung: Diodengleichrichtung and N.F.-Verst'arkung 
App.icacion: Detection par diode et amplification b.f. 
Function: Rectifying at diode and 1.

P 
amplification 

4110'33 

v R l 

Ia

40 V 

= 0,29 mA 

V
ca. 

~ = env, 3,2 V 
appr. 

g(k) 700 

Rt 2,4 M.Ohm 

PHILIPS „MINIWATT" B ZU44 
ca. 

V f = env. 20 V 

appr. 

If = also A 

R — 0,32 bid 
tt 



PH/L/PS 
M/N/W,4lT 
82044 

~b-2(~0 V ~a(mA~ 

4 
if = ~80mA 

R~_20000n,Vg_fOOV 

Va Z00 V maX= 
RU~64000n,Vg` 70V 

R~_fO~n.Vg-60V 
Smax = 2,8mA~V R~_320000n 2 
Cag = 0,003~t~F Vg; 4o V , 

/' 
_~ ~ Vq(V~ 

~4 -72 10 8 -f -4 2 0 

Vb_ f00V 

2 

R~g200Lbn, Vg=50V 
R~-64000n . Vg ~35 V 

R~= f000001z, Vg'-30V ~ 

R~_320000n, Vq_`-20V 

_ Vg<V~ 
3 7 -6 5 -4 3 2 -1 0 



B 2044 
PI-1ILIPS „MINIWATT" 

— 2so v 
Max. Anodenspannung   av 

Tension anodique max.   V o — 150 V 
Max. anode voltage   [/ R 

-_ 200 V 
n~ 

Max. Anodenbelastung  

rti Dissipation anodique max.   lY/ = 1.0 W 
Max. anode dissipation   « 

Max. Kathodrnstrom  
Courant cathodique max.   j = IO mA 
Max. cathode current  

Max. Schirmgittcrspanmtng   V to = 200 V 

Tension de grille-fcran max.   ~ = Va -50 V 
Maa. screen-grid voltage   v x i 

max. 150 V 

Max. Schirmgitterbelastung  
Dissipation de grille-ea~an max. . . . . . . ).i'/ t = 0,25 W 
Max. screen-grid dissipation   !: 

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen   jb ' = 0,5 mA '>) 
Average screen-grid current  

Gi tterstrom-Einsatzp u n k t  
Point de comment. du courant de grille v gi 

c —f,3 V 
Starting point of grid current  

N1ax. Hilfsanodenspannung   
V ~ .— 20 V Tension anodique auxiliaire max.   ~~ max. 

Max. auxiliary anode voltage  

Nlax. Hilfsanodenstrom 
Courant anodique auxiliaire max. = 0,5 mA 
Max. auxiliary anode current  

Max. V✓iderstand im Gi[terkrcis  
Rlsistance max. dans le circuit de grille 
Max. resistance in grid circuit 

Nlax. Spann. zwischen Faders and Ka[h. 
Tension maz. entre filament et cathode 
Max. voltage between filam. and cathode 

hlsx. \t'~iderst. zwischen Fadan and Katit 
Resiat. max. entre filament et cathode 
Nlaz. resist, betty. filament and cathode 

Kapazitaten 
CapacitEs 
Capacities 

°%) Gemessen bei: Va = 200 V 
Mesure pour: Vgt = 100 V 

,Measurrd at: Ra = 0,02 Nt.Ohm 

S gt 

RQ~ 

~,~ 

Rr ~. 

~' e 

C u 

C~t4

2 NLOhm 

= 1 M.Ohm 

IOo v 

= z0000 ohm 

= t2 ~ttctF 

= 6,8 ,ttttF 

— 0,003 tsf[F 



la(mA) 

n 

2 

/a 
0,6 

0,~ 

0,2 

~ 

6 

2 

(mA) 

Vg= foo v PHIL/PS 
M~NiwArr 
82044 ~ 

/f =180mA ,~ ; 

9= 2 

_~ 9_ 3 

Vg= 4 ,. ~ — 

I 

~~ ~ 1~ 200 300 Va (V) 

Vg_20V 
1f=180mA 

' V9=-1

Vg~ 1,5 

Vg. 2 

100 200 300 Ya (V) 



B 20445 
PHILIPS „MINIWATT" 

Heizspannung   ca. 
Tension de chauffage   of = env. 20 V 
Filament voltage   apps 

Heizstrom 
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

:f = o,1eo A 

vo- max. = 200 V 

  l t1 = 6 mA 

Neg. Gittervorspannung   ca. 

Polarisation negative de grille   vg = env. 3 V 
Negative grid bias   appr. 

Verstarkungsfaktor  
Coefficient d'amplification  
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)  
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance int6rieure (norm.) 
Internal resistance (norm.)  

8 (k) = 30 

= 2,0 mAl V S max. 

S norm. = 1,8 mA(V 

  RI

  d 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser 
Diametre max. 
Max. diameter 

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du color  
Base connection  

Anwendung: Gleichrichtung 
Application: Detection 
Function: Detection 

16000 Ohm 

= 108 mm 

= 46 mm 

= 0 35 

= S XIV 

7 31933 



PH/L/PS 
M/N/WAT T 

B2o~s 

~2 /a(mA) 

~0 
f = 20 V 
Vamax- 200 V 
la = 6mA 
Smax = 2mA~V 
Snorm= ~BmA/V 
g(k) .30 

8 

s 

0 

/ 4J'~ ~O 
,~~ 

O ~O 

J 2 

Vq (V) 

—12 —70 —8 —6 —4 2 0 2 4 



B 2044S 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

V.: 
ca. 

env. 20 V 
appr. 

Heizstrom  
Courant de chauffage   (_ — 0,18C A 
Filament current   t 

Anodenspannung  
Tension anodique  
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neq. Gittervorspannung  
Polarisation nbgative de grille 
Negative grid bias  

= 200 V 
~1 max 

Ia = 6 mA 

ca. 

env. 3 V 
appr. 

Verstarkungsfaktor  
Coefficient d'amplification   slJ2) = 30 
Amplification factor 

Steilheit (maa.)  
Inclinaison (max.)   S = 2,0 mAIV 
Slope (maa.)   max 

Steilheit (norm.)  
Inclinaison (norm.)   $ = 1,8 mAIV 
Slope (norm.)   norm 

Ianerer Widerstand (norm.) 
Resistance intErieure (norm  )
Internal resistance (norm.) 

Max. Lange  
Longueur max 
Overalk length 

Grosster Durchmesser 
DiamEtre maa.  
Mas. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Conneuon du culot 
Base connection  

Anwendung: Gleichrichtung 
Application: Detection 
Function: Detection 

R. 
t 

d 

16000 Ohm 

= 108 mm 

= 46 mm 

= 0 35 

= S XIV 
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M/N/WAT T 

B2o~s 

~2 /a(mA> 

~0 
f _ 20 V 
Vamax— 200 V 
la = 6mA 
Smax = 2mA~V 
Snorm=lBmA/V 
g(k) -30 

8 

6 

J 
O O 

I 4J'~ ~O 

J`~ O ~O 

J 2 

Vq (v.I 
- 72 -70 -8 -6 -4 2 0 2 



B 20445 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbclastung  
Dissipa[ion anodique max.  
Max. anode dissipation  

y = 1sc v 
~,~, 

nR = 25C V 

j1 = 2CC v 
n~ 

~a 
1,s u 

Max. Kathodenstrom   , 
Courant cathodique max.   c = 15 ntA 
Max. cathode current  

G i tterstrom-Einsatzpunkt  
Point de comment. du courant de grille VRi Starting point of grid current  

-t,3 V 

Max. Widerstand im Gitterkreis  
R&t 

= 1 M.Ohm 
R~sistanee max. daps le circuit de grille 
Max. resistance in grid circuit  R~2 _- 1 M.Ohm 

Max. Spann. zwischen Faden and Kath. 
Tensioe ma:. rntre filament et cathode V /c = 100 V 
Ma:. voltage between filam. and cathode 

Max. Widest. zwischen Faden and Kath. 
REsist. maz. entre filament et cathode = 20000 Ohm 
Max. resist. betty. filament and tathod~ 

1511'7! 
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PHILIPS „MINIWATT" B 2045 
Heizspannung   ca. 
Tension de chauffage   V f = env. 20 V 
Filament voltage   appr. 
Heizstrom  
Courant de chauffage   jf = 0,180 A 
Filament current  
Anodenspannung 
Tension anedique   V¢ max. = 200 V 
Anode voltage 
S chirmg itte rsp a n n u n g  
Tension de grille-ecran   VR ~ = 60 V 
Screen-grid voltage  

Normaler Anodenstrom   ca. 
Courant anodique normal   j = env. 4 mA 
Normal anode current   o appr. 

(Vg = -2 V) 

Normaler Anodenstrom ca. 
Courant anodique normal   j = env. 0,01 mA 
Normal anode current   a appr. 

(Vg = -40 V) 
Verstarkungsfaktor  
Coefficient d'amplification   g~,(?~ = 400 
Amplification factor 
Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 
Steilheit 
Inclinaison  
Slope 

(Vg = -2 V) 

Steilheit 
Inclinaison 
Slope 

(Vg = -40 V) 

Innerer Widerstand (norm  ) 
Resistance intErieure (norm.) 
Internal resistance (norm.)  

(Vg = -2 V) 

Innerer Widerstand (norm  ) 
Resistance in[Erieure (norm.) 
Internal resistance (norm.)  

(Vg = -40 V) 
Anoden-Gitterkapazitat 
CapacitE grille-plaque  
Anode-grid capacity 

Max. Lange  
Longueur max.  
Overall length 
Griisster Durchmesser  
Diametre max.  
Max. diameter 
Sockel 
Culot 
Base 
Sockelschaltung 
Connexion du culo[ 
Base connection  
Anwendung: H.F.-Verstarkung Z.F -Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I F amplification 

S maz. 

Rf

Ri

Caz 

d 

1,2 mAIV 

= 1,0 mAIV 

= 0,005 mAIV 

= 400.000 Ohm 

~ 10 M.Ohm 

= 0,004 ~~F 

= 120 mm 

= 51 mm 

= 0 35 

= S X 



f~~IILIf ~ 
~1/N! l~'ATT 

2045 

l~ lmA1 G 

f -0,180A 
Va max=200V 
Vg' =G0 V 
Vg .2-40V 
smax = 9,2mA/V 

4 

I 
v ~~o0 2ooV 
Vg GO V 

V = 75 200 V 
Vq~ 40 V 

1 

Vg CVO 

- 40 35 30 25 20 -15 -10 -5 



PHILIPS „MINIWATT" B ~V~S 

Heizspannung   ca. 
Tension de chauffage   `Uf = env. 20 V 
Filament voltage   appr. 

Heizstrom  
Courant de chauffage 
Filament Curren[  

Anodenspannung 
Tension anodique 
Anode voltage 

S chirmg i tte rspannu ng 
Tension de grille-ecran   V gi = 60 V 

1~ Screen-grid voltage  

Normaler Anodenstrom   ca. 
Courant anodique normal   t env. 4 mA 
Normal anode current   a appr. 

(vg = -2 V) 

Normaler Anodenstrom   ca. 
Courant anodique normal   i = env. 0,01 mA 
Normal anode current   

n appr. 
(vg = -40 V) 

Verstarkungsfaktor  
Coefficient d'amplification   g~k~ = 400 
Amplification factor 

Steilheit (max.)   
= 1,2 mA~V Inclinaison (max.)   $ max. 

Slope (max.) 

Steilheit 
Inclinaison   $ —. 1,0 mAIV 
Slope 

  +p = c,1so A 

  z~a max. — 200 V 

(vg = -2 V) 

Steilheit 
Inclinaison   $ = 0,005 mA1V 
Slope  

(vg = -40 V) 
Innerer Widerstand (norm  )  
Resistance interieure (norm.) 1zi = 400.000 Ohm 
Internal resistance (norm.)  

(vg = -2 V) 

Innerer Widerstand (norm  )  
Resistance interieure (norm.) Ri ~ 10 M.Ohm 
Internal resistance (norm.)  

(vg = -40 V) 
Anod en-G i t terkapazi t at 
Capacite grille-plaque   

C aX 
_ 0,004 uf~F 

Anode-grid capacity 

Max. Lange 
Longueur mas.   ~ = 120 mm 
Overall length 
Griisster Durchmesser  
Diam~tre max.   [~ = 51 mm 
Max. diameter 

Sockel 
Culot = 0 35 
Base 

Sockelschaltung  
Connexion du culot   = S X 
Base connection  

Anwendung: H.F.-VerstBrknng Z.F -Verst"arkung 
Applications; Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

altn~~l 



PHILIPS 
M/N/WATT 

B 2045 

lalmA> G 

lf =0,180A 
Vamax=200V 
Vg' .GO V 
Vq -2-40V 
Smax =1~mA/V 

4 

3 
V -100-200V 
~g GO V 

75 200 
V 

Va ~ V 2 
Vg.40 

' 1 

Vq CVO 

- 40 35 30 25 20 -15 -10 -5 0 



B 2045 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique maz.  
Maz. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current ...c  

Vao 

V oR 

VaL 

W u

j~ 

f 
Max. Schirmgitterspannung   VB o 
Tension de grille-Ecran ntax.   

v 
~ 

Max. screen-grid voltage   g 

Max. Schirmgitterbelastung  
Dissipation de Rrille-ecran max.   jY/gJ 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moycn   j J 
Average screen-grid current   S 

Ungefahre Grenzw. des Schirmgitterstr. j ~ 
Limiter approxim, du tour. de gr: Ecran 8 mm. 
Approx. limits of screen-grid current jgJ 

max. 

= 250 V 

= 250 V 

= 20o v 

= 1,0 W 

= 10 mA 

= 175 V 

— VQ —50 V 
'— max. 10C V 

= 0,25 ViW 

= 0,9 mA 

= 0,3 mA 

= 1,4 mA 

Git t err trom-Ein satzp unkt  
Point de comment. du courant de grille VBi 

= —7,3 V 
Starting point of grid current  

11ax. Widerstand im Gitterkreis   = 4 M.Ohm 
~tEsistance max. daps le circuit de grille Rgt
Max. resistance in grid circuit  

Max. Spann. zwischen Faden and Kath. = 100 V Tension max. entre filament et cathode V 
Max. voltage between filam. and cathode fc

Maz. Widerst. zwischen Faden and Kath. 
REsist. maa. entre filament et cathode jj = 20000 Ohm 
Max. resist. betty. filament and cathode ~~ 

Kapazitaten   Cg = 12,9 fy~F 

Capacites   CQ = 6,3 ~uF 
Capacities   Cog = 0,004 ft uF 

19!8'33 
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1 
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4 

Vg -GOV 

— 

if =180mA ~ Vg=-15V 

~.~ Vg= -2,OV 

.~-- 
Vg=-2,5V 
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B 2046 
PHILIPS „MIIVIWATT" 

Heizspannung   ca• 
Tension de chauffage   V f = env. 20 V 
Filament voltage   appr. 

Heizstrom  
Courant de chauffage   If = O,1S0 A 
Filament current 

Anodenspannung ~  
Tension anodique   Vo max. = 200 V 
Anode voltage 

Schirmgitterspannung  
Tension de grille-ecran   V gl = 100 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   I a = 3 mA 
Normal anode current  

Neg. Gittervorspannung   ca. 
Polarisation negative de grille V g = env. 2 V 
Negative grid bias   appr. 

Verstarkungsfaktop   

8(k) = 5000 Coefficient d'am lification  
Amplification factor 

Steilheit (max.)  
Inclinaison (max.)   $ max. = 3,5 mAIV 
Slope (max.) 

Steilheit (norm  )  
Inclinaison (norm.)   Snorm. = 2>2 mAIV 
Slope (norm.)  

Innerer Widerstand (norm  )  
Resistance interieure (norm.) RI = 2 M.Ohm 
Internal resistance (norm.)  

Anoden-Gitterkapazi[at 
Capacite grille-plaque   C ab = 0,002 Ft~tF 
Anode-grid capacity 

Max. Lange  
Longueur max.   ~ = 138 mm 
Overall length 

Grosster Durchmesser   d
Diametre max.   = 51 mm 
b1ax. diameter 

Sockel 
Culot   = 0 35 
Base 

Sockelschaltung 
Connexion du culot   = S XVI 
Base connection  

Anwendung: 
Applications: 
Function: 

H.F.-Verstarkung Z.F.-Verstarkung 
Amplification h.f. Amplification m.f. 
H.F. amplification I.F. amplification 

Anodengleichrichtung 
Detection par caract€ristique plaque 
Anode bend detector 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

oi~,an 
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~ 

10 

~ 

la CmA) 

■ 
Va=75200 
Vg' 100 V 

Vf = 20 V 
Vamax= 200V 
Vg' =100 V 
la -3mA 
Smax -3,SmA/V 
Snorm= 2,2mAlV 
g~k) = 5000 

G 

Va.50 200 
Vq=75 V 

4 

2 

■■ 

." 

~.■■ 

Vg CVJ 

-G 5 -4 3 2 0 1 2 



B 2446 
PHILIPS „MINIWATT" 

Heizspannung   ca• 
Tension de chauffage   'Uf = env. 20 V 
Filament voltage appr. 
Heizstrom  
Courant de chauffage   Lf = 0,180 A 
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage 

Sch irmgittersp aorta ng 
Tension de grille-6cran 
Screen-grid uoltage  

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  

Neg. Gittervorspannung  
Polarisation nEgative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification  
Amplification factor 

Steilheit (max.)  

y 
umax. = 

  v^ I = 

  Lo = 

'UE = 

a° ~~2~ = 

200 V 

lOC V 

3 mA 

~a' 
env. 2 V 

appr. 

5000 

= 3,5 mAIV Inclinaison (max.)   'S max. 
Slope (max.) 

Steilheit (norm)   
= 2,4 mAIV Inclinaison (norm  )  

Slope (norm)   
norm. 

Innerer Widerstand (norm)   = 2 M.Ohm REsistance intErieure (norm.) Ri
Internal resistance (norm  )  

A noden-G i tterkapazi tat 
Capacite grille-plaque   C at 

= 0,002 u~F 

Anode-grid capacity 

Max. Lange   l
Longueur max.   — 138 mm 

Overall length  

Grosster Durchmesser   d
Diambtre max.   = 51 mm 
Max. diameter 

Sockel 
Culot   = 0 35 
Base 

Sockelschaltung   = S XVI Connexion du color  
Base connection  

Anwendung: H.F.-Verstarkung Z F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

Anodengleichrichtung 
DEtection par caractEristique plaque 
Anode bend detector 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

d~11Y12 
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la ~mA~ 

/0 
V~ - 20 V 

Vamax-lO~V 
lq -3mA 
Smax -3,SmA/V 
Snoim= 24mA/V 
glk) =5'000 

Va_75200V 
Vg= lo0v 

8 

6 

Va_50 200V 
Vq.75 V 

4 

2 

V9 ~V~ 
-G 5 -4 3 2 0 1 2 



B 2046 
PHILIPS „MINIWATT" 

Heizspannung  ca. 
Tension de chauffage  Vf = env. 20 V 
Filament voltage 

appr. 
Heizstrom  
Courant de chauffage  If = 0,180 A 
Filament current  

Anodenspannung  
Tension anodique  Var„v = 200 V 
Anode voltage 

Scltirmgitterspannung  
Tension de grille-ecran  Vgl = 100 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  lu = 3 mA 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   8(~2) 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm  ) 
Inclinaison (norm  ) 
Slope (norm  ) 

Innerer Widerstand (norm  ) 
Resistance int€rieure (norm. 
Internal resistance (norm  ) 

Anoden-Gitterkapazitat 
Capacit8 grille-plaque   (,' 
Anode-grid capacity   ap 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser 
Diam~tre max. 
Max. diameter 

Sockel 
Culot  
Base  

Sockelschaltung 
Connexion du culot  
Base connection  

Anwendung: H.F.-Verstarkung Z F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

Anodengleichrichtung 
Detection par caract~ristique plaque 
Anode hend detector 
N.F.-Verstarker mit Widerstandskopplung 
AmpliFicateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

• Vr 

ca. 

= env. 2 V 
appr. 

= 5000 

max. 
= 3,5 mAIV 

= 2,4 mA1V 
S norm. 

Ri

1 

  d 

= 2 M.Ohm 

= 0,002 ~~F 

= 138 mm 

= 51 mm 

= 0 35 

= S XVI 
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la ~mA~ 

!0 
Uf - 20 V 

max=100V 
l g =3mA 
Smax =3,5mA/V 
Snorm= 2,4mA/V 
g~k) = 5000 

Va_75200V 
Vq=,OOV 

8 

6 
Va.50 200V 
Vg.75 V 

4 

2 

VQ CV> 

-G 5 -4 3 2 0 1 2 



B 2046 

PHILIPS „MINIWATT" 

Max. Anodenspannung   V aO =- 250 V 
Tension anodiyue max.   V = 250 V 
Max. anode voltage   

V
° ~ _= 200 V 
aL 

Max. Anodenhelastung 
Dissipation anodique max  Z~Q =- I,0 W 
Max. anode dissipation  

Max. Kathodenstrom 
Courant cathodique ma:.  
Max. cathode current 

~c -- 10 mA 

Ma:. Schirmgitterspannung   j1 ! ￼ 250 V 
Tension de grille-ettan max  Jz~° _- I,5 x Vu 
Max. screen-grid voltage   V~1 max. 200 V 

Max. Schirmgitcerbelastung  
Dissipation de grille-ecran max. W g~ 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom ~ 
Courant de grille-ecran moyen g' 
Average screen-grid current  

-- C,3 a' 

= 1,2 mA 

Ungefahre Grenzw. des Schirntgitterstr. / ~ min. 
Limites approxim. du tour. de gr. Ecran R ~ == 0,8 mA 

Approx. limits of screen-grid current 1g max. = 1,6 mA 

Gitterstrom-Einsatzp unkt  
Point de comment. du tour. de grille vgi 
Starting point of grid current . 

Max. Widerstand im Gitterkreis jZ 
REsistance max. daps le circuit de grille gt 
Max. resistance in grid circuit R9" 

lriax. Spann. zwischen Faden and Kath. 
Tension maa. entre filament et cathode jJ~ c
Max. voltage between fihm. and cathode 

_ —1,3 V 

-- I,5 M.Ohm 
-= 1,0 M.Ohm 

= 100 V 

Max. Widerst. zwischen Faden and Kath. 
REsiat. maa. entre filament et cathode Rjc = 20000 Ohm-
Maa. resist. betty ,filament and cathedc 

Kapazitaten 
CapacitEs 
Capacities 

C e

C o

~oX 

= 12,5 ,ttttF 

= 10,2 ft~F 

~ 0,006 ,ttttF 
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~a (mA~ 

10 
V =20V 

max= ~~~ 

S 
_3mA 

max _3,SmA/V 
Snorm= 24mA/V 
gCk) =5'000 

Va_75200V 
Vg. 700 v 

8 

5 
Va_50 200V 
Vq=75 V 

4 

2 

Vg (V) 

-G 5 -4 3 0 1 2 



B 2045 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max. 
Max. anode voltage  

v ao 
  VaR

V
at 

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

W Q

Max. Kathodenstrom  
Courant cathodique max.   j~ 
Max. cathode current  

Max. Scltirmgitterspannung  
Tension de grille-ecran max.  
Max. screen-grid voltage  

Vg o 

V~~ 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.   U'/g ~ 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen   j ~ 
Average screen-grid current   4 

Ungefahre Grenzw. des Schirmgitterstr. j ~ 
Limites approxim. du tour. de gr.-ecran 8 min. 

Approx. limits of screen-grid current ~ jg max. 

G i t t erstrom-Ein satzp u nkt  
Point de comment. du courant de grille 

Vei Starting point of grid current  

= 250 V 

= 2so v 
= 200 V 

= 1,0 W 

= 10 mA 

= 250 V 

1,5 V 
= a 

max. 2C0 V 

= 0,3 W 

= 1,1 mA 

= 0,8 mA 

= 1,4 mA 

_ -1,3 V 

Max. Widerstand im Gitterkreis   R = 1,5 M.Ohm 
~"'~ Resistance max. dans le circuit de grille et 

Max. resistance in grid circuit   R 1. M.Ohm 
~° 

Max. Soann. zwischen Faden and K.ath. 
Tension max. entre filament et cathode V 
Max. voltage between filam. and cathode 

{c 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode 
Max. resist. betty. filament and cathode 

Rfr

Kaoazitaten   C>; 
Capacites 
Capacities 

a 
  Cue

= loe v 

20000 phm 

= 12,5 ~~F 

_: 9,9 ~,t~.tF 

= 0,002 ,ustF 

1417'33 
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PHILIPS „MINIWAT T" ~ 247 

Heizspannung  ca. 
Tension de chauffage  vt = env. 20 V 
Filament voltage 
Heizstrom  

appr. 

Courant de chauffage  t f = 0,180 A 
Filament current  
Anodenspannung  
Tension anodique  v amax. = 200 V 
Anode voltage 

Schirmgitterspannung  
Tension de grille-ecran  `U~l = 100 V 
Screen-grid voltage  

Normaler Anodenstrom  ca. 
Courant anodique normal  
Normal anode current  

(vg = -2 V) 
Normaler Anodenstrom  

La ~ env. 4 mA 
appr. 

ca' 
Courant anodique normal 
Normal anode current  

(vg = -35 V) 

La = env. 0,01 mA 
appr. 

Verstarkungsfaktor  
Coefficient d'amplification  %~/~) = 2000 
Amplification factor 
Steilheit (max.) 
Inclinaison (max.)  $ max. = 3 mAIV 
Slope (max.) 

Steilheit  
Inclinaison  .S = 1,8 mAIV 
Slope 

(v8 = -2 V) 
Steilheit  
Inclinaison  S = 0,005 mAIV 
Slope 

(vg = -35 V) 

Innerer Widerstand (norm  ) 
R€sistance int€rieure (norm.) Ri = 1,1 M.Ohm 
Internal resistance (norm  ) 

(vg = -2 V) 

Innerer Widerstand (norm  ) 
Resistance intErieure (norm.) Ri > 10 M.Ohm 
Internal resistance (norm  ) 

(vg = -35 V) 

Anoden-Gitterkapazit3t 
Capacite grille-plaque   C ap = 0,002 µ~F 
Anode-grid capacity 

Max. Lange  
Longueur max  Z = 138 mm 
Overall length  

GrSsster Durchmesser  
DiamPtre max.   d = 51 mm 
Max. diameter 
Sockel 
Culot   = O 35 
Base  
Sockelschaltung  
Connexion du culot   = S XVI 
Base connection  

Anwendung: H.F.-Verstarkung Z F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

4110'33 



PHIL/PS 
M/N/W,4TT 
82047 

92 /a( '. 

90 
Vf =20V 
Vamax = 200 V 
Vq' - 900 V 
la = 4mA 
Smax = 3,OmA/V 
qlk) = 2000 

II
l 

8 

Va.75 200V 6 
Vq' 900 V 

f 
Va=50 200V 
Vg'- 75 V 4 

2 

Vg(v) 



PHILIPS „MIIVIwATT" B 2047 
Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current 

Anodenspannung 
Tension anodique   VQ max. = 200 V 
Anode voltage 

Sch irm gi t tersp annu n g  
Tension de grille-ecran   Vgl = 100 Y 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   / o = 4 mA 
Normal anode current  

(vg = ca. env. appr. -2 V) 

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current 
(vg = ca. env. appr. -50 V) 

Verstarkungsfaktor  
Coefficient d'amplification   $(~2) 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.) 

Steilheit   
S Inclinaison  

Slope  
(vg = ca. env. appr. -2 V) 

Steilheit   S
Inclinaison  
Slope  
(vg = ca. env. appr. -50 V) 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.) Ri
Internal resistance (norm.)  
(vg = ca. env. appr. -2 V) 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.) Ri
Internal resistance (norm  ) 
(vg = ca. env. appr. -50 V) 

A n o d e n -G i t t e r k a p a z i t a t 
Capacite grille-plaque   

C aF Anode-grid capacity 

Max. Lange   ` 
Longueur max.  
Overall length 

Grosster Durchmesser   d
Di~asetre max.  
Max. diameter 

Socket 
Culot  
Base 

Sockelschaltung 
Connexion du color 
Base connection  

Anwendung: H.F.-Verstarkung Z.F.-Vers[arkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

V f

  If

1~ 

S max. 

ca. 
= env. 20 V 

appr. 

= 0,180 A 

= 0,01 mA 

2000 

3 mAIV 

= 2 mAIV 

~ 0,002 mAIV 

= 1,1 M.Ohm 

~ 10 M.Ohm 

= 0,002 ~~F 

=138 mm 

= 51 mm 

= O 35 

= S XVI 
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-

90 
Vf _20V 
Vamax = 200V 
Vg' - 700 V 
la = 4mA 
smax = 3,OmA/V 
g(k) = 2000 

I

8 

Va=75 200V 6 
Vg' 700 V 

Va.50 200V 
Vg' 75 V Q 

2 

Vg(V> 

s 



PHILIPS „MINIWATT" B 2047 
Heizspannung   

V ca. 
Tension de chauffage   f 
Filament voltage = env. 2C V 

Heizstrom   appr. 

Courant de chauffage   If = 0,180 A 
Filament current  
Anodenspannung  
Tension anodique   V amax. = 200 V 
Anode vo~tage 

Schirmgitterspannung  
Tension de grille-ecran   Vg~ = 100 V 
Screen-grid voltage  

Normaler Anodenstrom   ca. 
Courant anodique normal   I a = env. 4 mA 
Normal anode current  

(Vg = -2 ~') 
appr. 

Normaler Anodenstrom   ca. 

Courant anodiyue normal   I Q = env. 0,01 mA 
Normal anode current   appr. 

(Vg = -35 V) 
Verst3rkungsfaktor   1
Coetticient d'amplification   g~{z/ = 2000 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.)   $ max. = 3 mAIV 
Slope (max.) 

Steilheit  
Inclinaison   $ = 1,8 mAIV 
Slope 

(Vg = -2 V) 

Steilheit  
Inclinaison   $ = 0,005 mAIV 
Slope 

(Vg = -35 V) 

Innerer W iderstand (norm  )  
Resistance interieure (norm.) Rl = 1,1 M.Ohm 
Internal resistance (norm  )  

(Vg = -2 V) 

Innerer Widerstand (norm  )  
Resis[ance interieure (norm.) Rf > 10 M.Ohm 
Internal resistance (norm  )  

(Vg = -35 V) 

A n od en -G i t t e r k a p a z i t a t 
(.apatite gri,le-plague   

C QX 
= 0,002 ~~F 

Anode-grid capacity 

Max. Lange  
Longueur ntax.   ~ = 138 mm 
Overal I length  

Grosster Durchmesser  
Diametre max.   d = 51 mm 
Max. diameter 

Socket 
Culot   = O 35 
Base 
Sockelschaltung 
Connexion du culot   = S XVI 
Base connection  

Anwendung: H.F.-Verstarkung Z F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

aNa14 
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90 
f =20V 
Vamax= 200V 
Vg' = 900 V 
la = 4mA 
Smax = 3,OmA/V 
g(k) = 2000 
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Va.75 200V 6 
Vg' 900 V 

Va=50 200 
Vg' 75 V 
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B 2047 
PHILIPS „MINIWATT" 

Max. Anodenspannung   V uo 
Tension anodique max.   j7 
Max. anode voltage   v uR 

aL
Max. Anodenbelastung  
Dissipation anadique max.  

,..~ Max. anode dissipation  

M1fax. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

1 c 

Max. Schirmgitterspannung   / 
Tension de grille-ecran max.   

Vg

Max. screen-grid voltage   V / 
g 

Max. Schirmgitterbelastung   ~, / 
Dissipation de ¢ripe-ecran max.   g 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  
Average screen-grid current  

1 / 
g 

Ungef5hre Grenzw. des Schirmgitterstr. 
Igo 

min. 
Limiter approxim. du tour. de gr.-ecran / 
Approx. limits of screen-grid current I g max. 

Gitterstrom-Einsatzpunkt  
Point de comment. du courant de grille Vgi 
Starting point of grid current  

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille Rg1 
Max. resistance in grid circuit  

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode Vfc 
Max. voltage between filam. and cathode 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode 
Max. resist. betty. filament and cathode 

Kapazitiiten 
Capacit~s 
Capacities 

Rfe = 

= C g

= C~ 

C ag 
= 

= 250 V 

= 250 V 

= 200 V 

= 1,5 W 

= 10 mA 

= 250 V 

1,5 Vo

max. 200 V 

= 0,3 W 

= 1,8 mA 

= 1 mA 

= 2,G mA 

_ —1,3 V 

= 4 M.Ohm 

ICO V 

20000 Ohm 

12,5 FtFtP 

9,9 Ft~F 

0,002 FtF{F 

198'33 
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7 

6 

5 
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3 
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Vg foot/ 
lj— >BOmA 

Vg. -1,5V 

I 
Vg. 2,OV 

~~ Vg_ ~5v 
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B 2047 

PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique man 
Max. anode voltage  

L' 
uo 

V o f: 

V uL 

250 

= 250 

= I00 

V 

V 

V 

Max. Anodenbelastung 
Dissipation anodique max  ~ Q — 1,5 W 
Ma:. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.   l c = 10 mA 
Max. cathode current  

Max. Schirmgitterspannung   jl I =250 V 
Tension de grille-ecran max  8 ° = I,5 Vu 
Max. screen-grid voltage   Vgl max. 200 V 

Max. Schirmgitterbelastung   ~ ~ 
Dissipation de grille-ecran max. 

8 Max. screen-grid dissipation  

Mittlerer Schirmgitters[rom   ~ ~ 
Courant de grille-ecran moyen g 
Average screen-grid current  

= 0,3 W 

= 1,7 m:\ 

Ungefahre Grenzw. des Schirmgitterstr. / ~ 
Limites approxim. du tour. de gr. ecran % min = 1,2 n,A 

Approx. limits of screen-grid current j g / max. = 2,3 mA 

Gitterscrom-Einsat zpunk t 
Point de comment. du tour. de grille Vii
Starting point of grid circuit 

Max. Widerstand im Gitterkreis 
Resistance max. dans le circuit de grille ]Zx ~ 
Max. resistance in grid circuit 

Max. Spann. zwischen Faden and Kath. j/ 
Tension max. entre filament et cathode ~c 
Max. voltage between filam. and cathode 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode R lc 
Max. resist. betty. filament and cathode 

Kapazit5ten   C% 
Capacites   C Q
Capacities   C

ng 

_ —1,3 V 

= 4 M.Qhm 

= 100 V 

= 20000 Ohm 

= 12,5 µ,uF 

= 10,2 ~~ 

< o,00b N ~~F 



la (mA) 
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2 

/ 

0 

3 

2 

1 

0 

foov ' ■■Vg= 
1f=180mA 

■ vg=-~sv 
~~—

Vq= 2,OV 

' ', Vg=-2y5V 
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B 2048 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   j~ 
Filament voltage   f 

Heizstrom  
Courant de chauffage  
Filament current   If 

ca. 
= env. 20 V 

appr. 

ca. 

= cnv. 1,2 A 
appr. 

j1 — 200 V 
a 

Elektroden Spannungen   V gq -3 V 

Tensions d'electrodes   j~ 200 V 
Electrode voltages g't

100 V 
82

j1~t -1,5 V 

Elektroden Stromen   l u = 3 mA 
Courants d'6lectrodes 
Electrode currents   Igx = 7 mA 

Mas. Lange  
Longueur maz.  
Overall length  

Grosster Durchmesser 
Diami•tre max.  
Maa. diameter  

Sockel 
Culo[ 
Base 

Sockebchaltung  
Conneaion du culot  
Base connection  

1 

d 

_ ]3C mm 

= 50 mm 

= C 35 

= S XViI 

Anwendun g : Oszillator-Modulator 
A pp I i c at io ns : Oscillator-modulator 
Function : Oscillator-modulator 





B 2048 
PHILIPS „MINIWATT" 

He~zspannung  
Tension de chauff tge  
Filament voltage  

Vf

Heizstrom  
Courant de chauffage  
Filament current   j f

VQ

Elektrodenspannungen   V g4 
Tensions d electrodes   jl 
Electrode voltages g3

v g 2 

v g1 

Elektrodenstromen   j 
Courants d'electrodes a 

Electrode currents   jgg 

Mae. Lange  
Longueur mas.  
Overall length  

Grosster Durchmesser  
D iam etre max.  
Max, diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

d 

ca. 
= env. 20 V 

appr. 

= O,1S0 A 

= 200 V 

_ -3 V 

= 200 V 

= 100 V 

_ -1,5 V 

= 3 mA 

= 7 mA 

= 13C mm 

= 50 mm 

= C 35 

= S XVII 

Anwend ung: Oszillator-Modulator 
Application:, Oscillateur-modulateur 
Function: Oscillator-modulator 





B 2048 

PHILIPS „MINIWATT" 

V — zso v 
ao 

V o 250 V 

V RaL 200 V 

Max. Elektroden Spannungen . . . . . - . 250 V 
Tensions d'electrodes max. Vg:3o 

''~~ Max. electrode voltages .. ... ..... . . ll 200 V 
g., R 

200 V 
v g:;L 
VgZo 175 V 

V i20 V 
g'-

Max. Elektroden Belastungen   ~u - 1 W
Dissipations d'electrodes max.   [['l -_ ~• 2 n' 
Max. electroden dissipations g' 

~iax. Kathodenstrom . . 
Courant cathodique max.  
Max. cathode current 

Mittlerer Schirmgitterstrom 
Courant de grille-ecran moyen  
Average screen-grid current  

[Vo2 = 0,4 W 

I c 

r~o 

Gitterstrom-Einsatzpunkc   j/ 
Point de comment. du courant de grille g4i 
Starting point of grid current   V gti 

Max. Soann. zwischen Fadcn and Kach. 
Tension maa. entre filament et cathode V~~ 
Max. voltage between filam. and cathode 

Kapazititen 
Capacites 
Capacities 

= 15 mA 

ca. 

= env. 1,8 m 

appr. 

_ -1,3 V 

_ -1,3 V 

= 100 V 

ca. 

Cg3g., = env. 0,015 
appr. 

C~ 

gt 
C ga+g} 

= lz,s ~F,F 
= 7 µ NF 

= 11,5 ~ ft.P 

28110'33 
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B 2049 
PHILIPS „MINIWATT" 

Heizspavnung  
Tension de chauffage  
Filament voltage  

Heizstrom 
Courant de chauffage 
Filament current 

Elektrodenspannungen 
Tensions d'~lectrodes 
Electrode voltages 

Steilheit 
Inclinaison   _ 
Mutual conductance   Sagt max 

V t

' It 
  v a

  v 94 

V ez 

(Vg3 = -2 V; Vgl = -2 V; Ia = 3 mA) 

Steilheit 
Inclinaison  
Mutual conductance 
(Vg3 = -2 V; Vgl = -2 V; Ia = 3 mA) 

Steilheit  
Inclinaison   = 0,001 mAIV 
Mutual conductance   Sagtnorm 

(Vg3 = -7 V; Vgl = -15<; 
0,001 mA) 

ca. 

rnv. 20 V 

appr. 

= 0,180 A 

= 200 V 

= 80 V 

= 80 V 

2 mAIV 

= 1,5 mA~V 
  Saglnorm 

Innerer Widerstand  
Resistance interieure 
Internal resistance 
(Vg3 = -2 V; Vgl = -2 V; Ia = 3 mA) 

Innerer Widerstand 
Resistance interieure 
Internal resistance 
(Vg3 = -7 V; Vgl = -15 V; Ia = 

~ 0,001 mA) 

Max. Lange  
Longueur mas.  
Overall length  

Grosster Durchmesser  
Diametre max. 
Max. diameter  

Sockel 
Gulot  
Baae 

Sockelschaltung  
Connexion du culot 
Baae connection  

Anwendung: H.F.-Verstarkung 
Applicationsa Amplification h.f. 
Function: H.F. amplification 

Ri

  Ri

d 

= 0,5 M.Ohm 

= 50 M.Ohm 

= 130 mm 

= 50 mm 

= C 35 

= S XVII 

Z.F.-Verstarkung 
Amplification m.f. 
1.F. amplification 
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~~ ̀ ;~mA 

lf =0,180A 
Vamax=200V 
Vg4 -80V 
la =3mA 
Smax = 2,OmA~V 

8 

6 

V93= 0 

V9s= 

V ,: 

2V 

V9s = —4V ~~ 
2 

I 

--- V9s 
—6~ Vq CV) ----~ 

—14 —12 10 —8 —6 -4 2 a 2 



B 209 
PHILIPS „MINIWATT" 

Heizapannung  
Tension de chauffage  
Filament voltage   

V ~ env. 20 V 
appr. 

Heizstrom  
Courant de chauffage   If = 0,180 A 
Filament current  

V a = 200 V 
Elektroden Spannungen  
Tensions d't:lectrodes   Vp~ = 80 V 

Electrode voltages   V 
= 80 V 

p-

Steilheit  
Inclinaison  
Mutual conductance 
(Vg3 = -2 V; Vgl = -2 V; Ia = 3 mA 

Steilheit 
Inclinaison  
Mutual conductance 
(Vg3 = -2 V; Vgl = -2 V; Ia = 3 mA) 

Steilheit  
Inclinaison  
Mutual conductance 
(Vg3 = -7 V; Vgl = -15 V; Ia = 

~ 0,001 mA) 

2 mAIV 
S ap t max 

Sapl norm = 1,5 mAIV 

Saglnorm = 0,001 mAiV 

Innerer Widerstand  
Resistance int~rieure   R l = 0,5 M.Ohm 
Internal resistance  
(Vg3 = -2 V; Vgi = -2 V; Ia = 3 mA) 

Innerer Widerstand  
Resistance interieure  
Internal resistance   R i 50 M.Ohm 
(Vg3 = -7 V; Vgl = -15 V; Ia = 

0,001 mA) 

Max. Lange  
Longueur max.   f! -~-- 13C mm 
Overall length  

Grosster Durchmesser  
Diam2tre maz.   d = 50 mm 
Maz. diameter 

Sockel 
Culot = C 35 
Base 

Sockelschaltung  
Connexion du color   = S XVII 
Base connection  

Anwendung: H.F.-Verstiirkung Z.F: Ventarkung 
Applicatioaa: Amplification h.f. Amplification m.E. 
Function: H.F. amplification I.F. amplification 

3110-'33 599-9t2 - 1000 - 8250 11 '33 
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Vg4 =80V 
la —3mA 
Smax = 2,OmA~V 
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B 2049 

PHILIPS „MINIWATT" 

Max. Elektroden Spanrtungen  
,.-~ Tensions d'Eleccrodes max. 

Max. electrode voltages  

~. 

Max. Elektroden Belattungen  
Dissipations d'electrodes max.  
Max. electroden dissipations  

Max. Ka[hodenstrom  
Courant cathodique max.  
Max. cathode current  

V°° 
V°
V R
°L 

Vk~~ 

v Rt 
V ;20 

v y2 

W °
W~4

W8x 

1 c 

Gitterstrom-Einsatzpunkt   V 
Point de comment. du courant de grille pit 
Starting point oI grid current   v Rsi 

Max. Widerstand im Gitterkreis  
REsistance mac. dans le circuit de grille Rgta 
Max. resistance in grid circuit   Rx~a 

Max. Soann. zwischen Faden and Kath. 
Tension max. antra filament et cathode V 
Max. voltage between filam. and cathode ~` 

Kaoazititen   Cgt° 
Capacites 
Capacities 

Cg 
t 

a 

= 25o v 
= 250 Y 

= 20o v 

= 175 V 

= 150 t' 

Vi V 

= 150 V 

-= 1 ~w 
= o,zs ~~ 
_. os u., 

— 10 m~ 

_ -1.3 4' 

_ -1.3 ~' 

_= 3 M.Ohm 

3 MAhm 

= 100 V 

0,001 Teeth 

= 6,5 FtttF 

= 11,5 ,<t; tF 

IS//t 34 
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B 2052T 
PHILIPS „MINIWATT" 

Heizspannung   ca• 
Tension de chauffage   y = emr. 20 V 
Filament voltage   f appr. 

Heizstrom  
Courant de chauffage   it = 0,180 A 
Filament current  

Anodenspannung   -
Tension anodique   y = 200 V 
Anode voltage   umax. 

$rhirmgitterspannung  
Tension de grille-Ecran   yg ~ = 100 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   iu = 3 mA 
Normal anode current  

Polarisation negative de grille   ca. 
Neg. Gittervorspannung   v = env. 2 V 
Negative grid bias   S appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g ~k~ = 90C 
Amplification factor  

Steilheit (max.)   
= 3 mAIV Inclinaison (max.)   S max. 

Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance int€rieure (norm.)  
Internal resistance (norm.)  

Anoden-Gitterkapazit at  
Capacite grille-plaque  
Anode-grid capacity  

Max. Lanee  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Sockel  
Culot  
Base  

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

Z.F: Verstarkung 
Amplification m.f. 
I.F. amplification 

'S norm. 
2 mAIV 

Ri = 450000 Ohm 

C 
% 

= 0,003 ~~F 

~ = 127 mm 

Cl = 51 mm 

= C 35 

= SX 
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10 
f =0,180A 
~gmax= 

0 V 
I = 3,O mA 
max =3,OmA/V 

5norm= 2,OmA/V 
q Ck) = 900 

8 
~ 

150 
_ 

200V 
Vg=100V 

4 

~a 
150 

= 
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75V Vg 

2 
a= 

100 ZOOV 
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B 2052T 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Fitamenc volcage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
l ensiun anodiyue  
Anode voltage  

ScL•irmgitterspannung  
Pension de grille-ecran 
Screen-grid volcage  

Normaler Anodenstrom  
Courant anodiyue normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coelticient d'amplification 
Amptitication tac[or 

Steilheit (max.) 
lnclinaison (max.)   S  max 
Slope (max.) 

Steilheit (norm.)  
lnclinaison (norm.)   = 2 mAIV 
Slope (norm.)   

norm 

Innerer Widerstand (norm.)  
Resistance int8rieure (norm)   Ri
Internal resistance (norm.)  

Anoden-Gitterkapazitat 
Capacite gri~le-playue   C aP 
Anode-grid capacity 

Max. Lunge  
L~ngueur max.  
Overall length  

Grosster Durchmesser 
Diametre max. 
Max. diameter  

Sockel 
Culot  
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

  v t

If

ca. 

= env. 20 V 

appr. 

= C,180 A 

a man 
= 200 V 

V 1
P 

La

= 100 V 

= 3 mA 

ca. 
v g  = env. 2 V 

appr. 

  g(k) = 900 

Anwendung: 
Applications: 
Function: 

  d 

H.F.-Verstarkung 
Amplification h.f. 
H.F. amplification 

Z.F.-Verstarkung 
Atplification m.f. 
I.F. amplification 

= 3 mA1V 

= 450000 Ohm 

= 0,003 ~~F 

= 127 mm 

= 51 mm 

0 35 

= S X 



PH/LIPS 
M/N/W,4TT 
~ 2o52r 

92 1a cmA) 

10 
f _0,180A 
~a max_ 

0 V 
Iq =3,OmA 
max =3,OmA/V 

Snorm= 2,OmA/V 
q ('k) — 900 

8 
Va=150 200V 

Vg.100V 

4 

~a 
150 

= 
200V 

75V Vg 

2 
Va 

100 
= 

200 V 
50 V V~ = 

Vg CVO 

— 72 10 —6 —4 2 4 



B 2052T 
PHILIPS „MINI~'ATT" 

^1 

Maz. Auodcnspannung  
'tension anodique ma x 
Maz. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max 
Max. anode dissipation 

Max. Kathodcnstrom  
Courant cathodique max 
Max. cathode current  

Vuo ?50 v 

v n = 250 b' 

V 
R 

— zoo v 
°L 

II>' = l,o w 
a 

r 
= 10 mA 

Nlax. Schirmgitterspannung  
Tension de grille-ecran max.  
M17ax. screen-grid voltage  

Vi 
gn 

V s~ 

= 175 

\' 
a 

max. 

V 

—50 V 

150 V 

Max. Schirmgittcrbelastung  
Dissipation de grille-ecran max.  U% ~ = 0,25 IX
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  
Average screen-grid current  

~ ~ 
l 

= 0.2 tn;1 

Ungefahre Grenzw, des Schirmgitterstr. 
Limites approxim. du tour. de gr.-ecran 
Approx. limits of screen-grid current 

1' g min. 
I ~ g max. 

Gitterstrom-Einsatzpunkt  
Point de comment. du courant de grille j/ 
Starting point of grid current   %~ 

= 0 m.4 

= 0,8 m:\ 

—1,3 V 

Max. Widerstand im Gitterkreis   R = 1,5 M.Ohm 
Resistance max. dans le circuit de grille Kt 

,~►, Max. resistance in grid circuit   R = 1,0 M.Ohm 
1; 

Max. Spann. zwischen Faden and Kat{:. 
Tension max. erttre filament et cathode jJ 
Max. vokage between filam. and cathode ~` 

Max. Widerst. zwischen Faden and Kath. 
RFsist. maa. entre Filament et cathode 
Max. resist. beta. filament and cathode Rrr 

Kapazitaten   C S 
Capacitfs   C 
Capacities 

C og 

= 100 4' 

20000 Ohm 

12,9 Ftf~F 

= 8,2 ~~F 

= 0,003 ~µF 

19!8'33 



1a (m,4) 

1 

I 

0 

3 

2 

1 

0 

Vq 
~ fi =1BOmA 

2 

3 

100V V9= -1,SV 

?OV 

Vg=-2,SV 

~_~ g_ 

PHILIPS 
M/N/W,4TT 

82052T 
~~ /00 150 200 250 300 Va (V> 

Vg=75V  Vq=-1,SV 

Vg= ~OV 

Vg=-2,SV_ -- — 

100 950 200 250 300 Va fVj 

Vg~= SO V 

Vg=-1,SV 
Ih)= 2,OV 
Vg= 2,SV 

® 

50 100 f50 2170 250 300 Va N) 



PHILIPS „MINIWATT" B 2099 
Heizspanaung   ca. 

Tension de chauffage  
Filament voltage  

h ~ = env. 20 V 
appr. 

Heizstrom  
Courant de chauffage  

I
f = O,f80 mA 

Filament current  

Anodenspannung  
Tension anodique  V amax. 200 V 
Anode voltage 

Verstarkungsfaktor 
Coefficient d'amplification  $(k) = 99 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.)  S  max. = 3,0 mA~V 
Slope (max.)  

tiusserer Widerstand 
Resistance exterieure 
External resistance 

Normaler Anodenstrom 
Courant anodique normal . 
Normal anode current . 

Neg. Gittervorspannung 
Polarisation n€gative de grille 
Negative grid bias  

Innerer Widerstand (norm.)  
Resistance interieure (norm.) 
Internal resistance (norm.) 

iCusserer Widerstand 
Resistance exterieure 
External resistance 

Normaler Anodenstrom 
Courant anodique normal . 
Normal anode current . 

Neg. Gittervorspannung 
Polarisation n€gative de grille  
Negative grid bias  

Innerer Widerstand (norm.) 

Ru = 0,3 M.Ohm 

Iu = o,z mA 

ca. 
V g = env. 1,6 V 

appr. 

R1 = 100000 Ohm 

= 1 M.Ohm . Rat

IA

V g

Resistance int~rieure (norm.) Ri 
Internal resistance (norm.) 

Anoden-Gitterkapazitat   C
Capacite grille-plaque   Rg 
Anode-grid capacity 

Max. Lange   1 
Longueur max.  
Overall length 

Grosster Durchmesser  

0,08 mA 

ca. 
= env. 1,6 V 

appr. 

= 330000 Ohm 

= 1,5 ~~F 

= 101 mm 

Diam~tre max.   d = 46 mm 
Max. diameter 
5ockel 
Culot   = 0 35 
Base 
Sockelschaltung  
Connexion du culot   = S X 
Base connection  
Anwendung: Audion mit Widerstandskopplung 
Applications: Detecteur avec couplage par resistance 
Function: Detector with resistance coupling 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 



PHILIPS 
M/N/I~/ATT 

82099 

G la~mA) 

5 Va=200 V 

if - 0,180A 
Amax =200 V 
la =0,2mA 
Smax =3,OmA~V 
9(k) = 99 

4 
Va=150V 

3 

Va=100V 

2 

t 

~ -- --

Vg (V~ 

- 

-G -5 -4 -3 -2 



PHILIPS „MINIWATT" B 2099 
Heizspannung  
Tension de chauffage  
Filament voltage 

Heizstrom  
Courant de chauffage  
Filament current   tf

Anodenspannung  
Tension anodique  
Anode voltage   yn max. 
Verstarkungsfaktor  
Coefficient d'amplification  
Amplification factor   g ~~~ 99 

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)   'S ro.ix. 3,2 mAiV 
tCusserer Widerstand  
Resistance extcrieure   Rat = 0,3 M.Ohm 
External resistance  

Normaler Anodenstrom  
Courant anodique normal   y = 0,2 mA 
Normal anode current   a 

Neg. Gi[[ervorspannung  
Polarisation negative de grille 
Negative grid bias  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)   R. 100000 Ohm 
Internal resistance (norm.)   ~ 

Ausserer Widerstand  
Resistance exterieure   jZ = ] M.Ohm 
External resistance   a 

Normaler Anodenstrom  
Courant anodique normal   i 0,08 mA 
Normal anode current   ° 
Neg. Gittervorspannung   ca. 

Polarisation negative de grille y = env. 1,6 V 
Negative grid bias   S 

appr. 
Innerer Widerstand (norm.)  
Resistance interieure (norm.)   R. 330000 
Internal resistance (norm.)   t 

A n o d en-G i t t e r k a p a z i t a t  
Capacite grille-plaque  
Anode-grid capacity  

Max. Lange  
Longueur max.   ( = 101 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   [> _ -sb mm 
Max. diameter  
$ockel  
Culot   = 0 35 
Base  

Sockelschaltung  
Connexion du culot   = g Y 
Base connection  

  yf 

ca. 

= env. ZO V 

appr. 

= 0,18C mA 

200 V 

ca. 

y g er.v. 1,G V 

:.ppr. 

Ctlg

Anwendung: Audion mit Widerstandskopplung 
Applications: Detecteur avec couplage par resistance 
Function: Detector with resistance coupling 

N.F.-Verst3rker mit Widerstandskopplung 
Amplificaceur b.f. avec couplage par resistance 
I.. P. amplifier with resistance coupling 

116 1933 



PH/LIPS 
MlNIWATT 

B 2099 

~ !a (mA~ 

Va=200 V 5

if = 0,180A 
Vamax =200 V 
la =0,2mA 
Smax = 3,2mA~V 
q(k) = 99 

4 
Va=150V 

Va=100V 

2 

Vg (V) 
2 



B 2099 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

V°°

v ° R 
V 
oL 

zso v 
= 250 V 

200 V 

Max. Anodenbelastung  
Dissipation anodique max.   ~J = 1,5 W 
Max. anode dissipation   ° 

Max. Kachodenstrom  
Courant cathodique max.   j 
Max. cathode current   c

Gitterstrom-Einsatzpunkt  
Point de commetic. du courant de grille ~/gi
Starting point of grid current  

Max. Widentand im Gicterkreis   ]Z 
REsistance max. dans le circuit de grille R8t 

Max. resistance in grid circuit ....   g_ 

Max. Spann. zwischen Faden and Kathode 
Tension max. entre filament et cathode j/ 
Max. voltage between filam. and cathode ~c

Max. Widerst. zw. Faden and Kazhodo 
REsistance max. en[re filam. et cathode 
Max. resistance between fil. and cathode R/c 

Kapazitaten . . 
CapacitEs  
Capacities 

= 10 mA 

= 1,3 V 

= t M.Ohm 

= 0,5 M.Ohm 

= I00 V 

20000 Ohm 

C ng = I,5 f~i.iF 

C uk = 5,6 f~c~F 

C gh 
= 7,t, ~~ ~: 
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PHILIPS „MINIWATT" B 2099 
Heizspannung   ca. 
Tension de chauffage   Y~f = env. 20 V 
Filament voltage  appr. 
Hcizstrom 
Courant de chauffage   If = 0,180 A 
Filament current  
Anodenspannung  
Tension anodique   Vu max. = 200 V 
Anode voltage 
Verstarkungsfaktor  
Coefficient d'amplification   $(k) = 99 
Amplification factor 
Steilheit (max.) 
Inclinaison (max.)   Smax. = 3,0 mA~V 
Slope (max.)  

Ausserer Widerstand 
Resistance exterieure 
External resistance 

Normaler Anodenstrom 
Courant anodique normal . 
Normal anode current . 

Neg. Gittervorspannung 
Polarisation negative de grille 
Negative grid bias  

RQ = Q,3 M.Ohm 

Innerer Widerstand (norm.) 
Resistance interieure (norm.) 
Internal resistance (norm.) 

Ausserer Widerstand 
Resistance exterieure Rtt = 1 M.Ohm 
External resistance  

Normaler Anodenstrom 
Courant anodique normal I Q = 0,08 mA 
Normal anode current . 

Neg. Gittervorspannung ca. 
Polarisation negative de grille Vg = env. 1,6 V 
Negative grid bias   aPPr• 
Innerer Widerstand (norm.) 
Resistance interieure (norm.) R1 = 330000 Ohm 
internal resistance (norm.) 

Anoden-Gitterkapazitat 
Capacite grille-plaque   C aP = 1,5 ~~F 
Anode-grid capacity 

Max. Lange 
Longueur max.   1 = 101 mm 
Overall length 
Grosster Durchmesser  
Diam~tre max,   d = 46 mm 
Max. diameter 
Sockel 
Culot   = 0 35 
Base 
Sockelschaltung 
Connexion du culot   = S X 
Base connection  
Anwendung: Audion mit Widerstandskopplung 
Applications: Detecteur avec couplage par resistance 
Function: Detector with resistance coupling 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

In = 0,2 mA 

1712'34 

ca. 
Vg = env. 1,6 V 

appr. 

Rf = 100000 Ohm 



P~lILIPS 
M/NIWATT 

B 2099 

G la tmA~ 

5 Va=200 V 

lf =0,180A 
Vamax=200V 
la -0,2mA 
Smax =3,OmA~V 
g fk) = 99 

4 Va_150V 

3 

Va=1oaV 

2 

~~-,I~ 
Vg CVO 

0 1 2 







C I42 

Philips 1t7iniwatt 

Brands panning 
Brandstroom 
anodespanning 
Norm.anodestroom 

Vf= I, 0 volt 
If= 0,25 amp. 
Va= I00-I5@ v. 
Ia= I,7 ma 

nTeg.roostersp. Vg=—I,0 volt 
Versterkingsfactor g= 300 
Steilheid S= 0,6 norm. 
Steilheid,max. S= 0,8 
In~vend.weerstand Ri= $c@@.000 
~;ax.lengte = I05 mm 
Diamete r = 46 mm 
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C 243N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

o f 

If 

2,0 V 

ca. 
= env. 0,20 A 

appr. 

Anodenspannung  
Tension anodique   V = 150 V 
Anode voltage   a max. 

Schirmgitterspannung 
Tension de grille-ecran  
Screen-grid voltage   V >;' 

Normaler Anodenstrom  
Courant anodique normal   la
Normal anode current  

= 150 V 

= 9,5 mA 

ca. 
Neg. Gittervorspannung   = env. 4,5 V 
Polarisation negative de grille   Vg1 appr. Negative grid bias  

Verstarkungsfaktor = 180 Coefficient d'amplification   %~k) Amplification factor  

Steilheit (max.) 
Inclinaison (max.)   S max. Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)  
dnternal resistance (norm.)  

Max. Lange  
Loagueur max.  
Overall length  

Grosster Durchmesser 
Diam~tre max.  
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Endstufe 
Applications: Tube final 
Function: Power valve 

S norm. 

R. t 

d 

1 

2,5 mA~V 

_ 2,4 mA(V 

= 75000 Ohm 

= 89 mm 

= 51 mm 

= 0 35 

= S VIQ 



P/f/L /PS 
M/N/W~4TT 

C243N 

2~4 /a (mA> 

-
20 

Va=150 
Vg2=950 

V 
V 

~V~ = 2,O V 
~amax =150 V 
Vg2 =150 V 
la = 9,5mA 
Smax = 2,5mA/V 
Snorm= 2,4mA/V 
q(kl =180 

12 Va=100150f~ 
Vg2 =100 V 

8 

4 

Vg~ (V) 

-12 -10 -8 -6 -4 2 0 2 4 



C 243N 
PI-iILIPS „MiNIWATT" 

Max. Anodcnspannung  
Tension anodiyue max  = liG V 
Max. anode voltage 

Max. Anodenbelastung 
Dissipation anodique max. Wa — 1,5 \ti' 
Max. anode dissipation . 

Max. Kathodenstrom 
Couran[ ca[hodique max   I k = 14 mA 
1\1ax. cathode current  

Max. Schirmgittcrspannung  
Tension de grille-fcran max 
Maz. screen-grid voltage  

Max. Schirmgittenc~lastung  
Dissipation de grille-fcran max.  
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom 
Courant de grille-fcran moyen 
Mean screen-grid current  

UngeF3hre Gren~ty. des Schirmgitterstr 
Limitcs approxim, du cour. de gr. fcran 
Approx. limits of screen-grid current 

V g_ _ ]50 V 

W = 0,5 V✓ 
g- 

I g_ = 2,2 m.4 

Ig. min = 1,4 mA") 

1 = 3 mA'~) g. max 

Gitterstrom-Einsatzpunkt  
Point de commenc. du cour. de grille 1~gte = -0,4 V 
Starting point of grid current . 

Max. Widcrstand im Gitterkreis 
Rfsistance max. dons le circuit de grille Rgw = 1,S,M.Ohm 

Max. resistance in grid circuit Rgt/ _ ] bLAhm 

`V (5%) = 3,z v ~ = 0,44 w- Lt% (5%) eli ) 
Nutzleistung ++ ~ RQ = 15000 Ohm 
Puissance utile 
Ontpat 

W 9 5'~ 
~Vefi (9'S /+) = a v ! = o,ss fit- ~") 

of " 
o) 

( Ra = 15000 Ohm 

Nutzleistung 
Vussance utile 
Output 

Wo 
(5°~) 

~VR4t (5 i6) =z,1v 1 = 0,17 
= z0000 onm ) 

ir/++(10%) SVeff (10 +) = 2s v _ 
( Rn =z0000 ohm 

Kapazi[aten   C og 
Capacitfs 
Capacities 

u k 

C gk 

•) Gemessen bei 1! — V 
Mesurf pour v g= 

Measured at /Q

•°) Gemessen bei ~/ — 1/ 
Mesurf pour a g=~ 
Measured at /u

t50 V 

= 9,5 mA 

= 100 V 

— 5 mA 

0,22 W"`) 

0,6 ~It F 

10,7 µ ~F 

10,2 fzf[F 

2616"34 
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C 405 
I'HILII'S „MINIWATT" 

Heizspannung  
Tension de chauffage   V ~ = 4,0 V 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coetticient d'amplification   g(k) = 5 
Amplification factor 

Steilheit (max.)  
lnclinaison (maz.~  
Slope (max.) 

Steilheit (norm.)  
lnclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance intbrieure (norm)  h i
Internal resistance (norm.)  

Anodenverlustleistung  
Dissipation anodique   W = 5 ~ ~ 
Anode dissipation 

umax 

If

Vu,nas 

ru

ca. 

= env. 0,30 A 
appr. 

= 250 i V 

= 20 mA 

ca. 
Vg = env. 32 V 

appr. 

S  max 

S noun 

Max. Lange  
Longueur max.   1 
Overall length  

Grosster Durchmesser   
d DiamBtre max.  

Max. diameter  

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du culot 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

= 2,0 mA~V 

= 1,9 mA~V 

= 2600 Ohm 

= 91 mm 

= 46 mm 

= A 32 

= S. I 



PHIL/PS 
MlNlW,4TT 
~ 405 

96 /a CmA) 

80 
f - 4,0 V 
Vamax= 250V 
la =20mA 
Smax. =2,OmA~V 
Snarm=~9mA~V 
q (k) = 5 

G4 

O 
N 

J 

J 48 
,~ o 

ro ~ 
J`~ h 

32 ,i~ 

76 

Vg (V) 
-GO 50- -40 30 20 -10 0 fi0 20 



C 405 
PHILIPS „MINIWATT" 

~1 

Heizspannung  
Tension de chauffage  
Filament voltage  

of

Heizstrom  
Courant de chauffage   yf
Filament current  

Anodenspannung  
Tension anodique   vq max. 
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal   i~~ 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille   vg
Negative grid bias  

Verstarkungsfaktor   
k = 5 Coefficient d'amplification   g 

Amplification factor  

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slcpe (norm.)  

Innerer Widerstand (norm.)   
Rt = 2600 Ohm Resistance interieure (norm.)  

Internal resistance (norm.)  

Anodenverlustleistung = 5 W Dissipation anodique   wu max. 
Anode dissipation  

Max. Lange  
Longueur max.   Z = 91 mm 
Overall length  

Grosster Durchmesser   
d = 46 mm ~1 Diametre max.  

Max. diameter  

= A 32 

= S. I 

4,C V 

ca. 
= env. C,30 A 

appr. 

= 250 V 

= 20 mA 

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Endstufe 
Applications: Tube final 
Function: Power valve 

ca. 

= env. 32 V 

appr. 

2,0 mA1V 
S max. 

1,9 mAIV 
'S norm. 



PHIL/PS 
MlNIWATT 
C 405 

9G la CmA) 

80 

Vf = 4,0 V 
Vamax= 250V 
la =20mA 
Smax. =2,OmA~V 
Snorm= ~ 9 mA~V 
g (k) = 5 

G4 

O 
N ~. 48 

J~ O 

J`~ 
J ;~ 32 

76 

Vg (V) 
-GO 50- -40 30 20 -70 0 70 20 



C 405 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

v ao 

V aL 

= 40o V 

= 250 V 

Max. Anodenbelastung  
Dissipation anodique max.   j>'1a = s W 
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

1 c 

Gitcerstrom-Einsatzpunkt   V 
Point de comment. du courant de grille ~ V t = 4 V ̂ ~` 
Starting point of grid current   f 

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille Rgl 
Max. resistance in grid circuit   ]ZR2

= 25 mA 

_ —2 V 

= 1,5 M.Ohm 

= 1,0 bi.Ohm 

Nutzleistung   ~ 
~V% 

e;t _ 22 V) = 1,1 W Puissance utile  
output o (jl = 6200 -<2 

a 

Kapazit8ten 
Capacitbs 
Capacities 

= 4,8 ~uF 
  ag 

 Cak = 3,4 /t/aF 

  Cgk = s,3 (: 
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PHILIPS „MINIWATT" C ~i~t3 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

~f 
= 4,0 V 

ca. 
= env. 0,25 A 

appr. 

Anodenspannung  
Tension anodique   v~,,,ax = 300 V 
Anode voltage  

Sc h irm git tersp~ an n ung  
Tension de grille-ecran   v g ' = 200 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   t o = 20 mP_ 
Normal anode current  

Neg. Gittervorspannung   ca. 
Polarisation negative de grille   v = env. 25 V 
Negative grid bias   g 

appr• 

Verstarkungsfaktor  
Coefficient d'amplification   g ~~2~ = 60 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   'S max. = 2,0 mA1V 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)   'S norm. = 1,7 mA~V 
Slope (norm.)  

Innerer VG'iderstand (norm.)  
Resistance interieure (norm.) 
Internal resistance (norm.)  

. Anodenverlustleistung 
Dissipation anodique 
Anode dissipation  

  R. = 3500C Ohm 
i 

  wu max. = 6 W 

Max. Lane   ~ 
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du color  
Base connection  - 

Anwendung: Endstufe 
Applications: Tube final 
Function: Power valve 

d 

= 92 mm 

= 51 mm 

= 4 35 

= S. VIII 



P///L/~S 
l~/N/1~~4TT 

C 443 

9G la (mA~ 

80 

~ ,max= 300 V 
= 200 V 

max =2,OmA/V 
Snorm = ,,7m~',lV 
g (k) = GO 

V ~300V 
V9 200V 

i 
64 

48 V~-.150-Z~aDV 
!¢'-150V 

-~ 

32 

1G 

Vg ~V) 

-GO —50 -40 30 20 -70 0 10 20 



C 443 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Schirmgitterspannung  
Tension de grille-~cran 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  

Vt

If

Va max 

V 1
8 

  la

Neg. Gittervorsnannun¢  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm) R[
Internal resistance (norm.)  

Anedenverlusdeistung  
Dissipation anodique   W' = 6 W 
Anode dissipation u max 

Max. Lange   l
I ongueur max.  
Overall length  

Grosster Durchmesser 
Diametre max. 
Max. diameter  

Socket 
Culot  
Base 

Sockelschaltung 
Connexion du culot  
Base connection  

4,0 V 

ca. 
= env. 0,25 A 

appr. 

= 300 V 

= 20C V 

= 20 mA 

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

ca. 
v~ = env. 25 V 

appr. 

S max 
= 2,0 mA)V 

= 1,7 mAIV 
'S norm 

= 35000 Ohm 

= 92 mm 

  d = 51 mm 

= 0 35 

= S. VIII 
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9G la ~mA) 

80 

~ ,max= 300 V 
= 200V 

max =~0~1V 
Snorm = ~7mA/V 
g (k) = 60 

V ~300V 
~9 200V G4 

48 V~-150201~V 
Vg 150V 

32 

1G 

J <V) 



~~ 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

v oo 
Von

= 400 V 

= 300 V 

Max. Anodenbelastpng  
Dissipation anodique max.   u/' = 6 a' 
Max. anode dissipation   u 

Max. Kathodenstrom . . . . . . . . 
Courant cathodique max.  
Max. cathode current  ~c 

Max. Sehirmgitterspannung - _ V ~ 
Tension de grille-&ran max.   v R to 

Max. screen-grid voltage   R 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.   jkJ 
hiax. screen-grid dissipation   R 

Mittlerer Schirmgi[terstrom  
Courant de grille-ecran moyen   ~ ~ 
Average screen-grid current   R 

Ungefahre Grenzw. des Schirmgitterstr. [ 1
Limiees approxim. du tour. de gr.-ecran R min. 

Approx. limits of screen-grid cu; rent Igo mas. 

= 27 mA 

= a00 Y 

= 200 V 

— 1,5 W 

= 4,5 mA 

= 2,5 mA 

= 6,5 mA 

Gitterstrom-Einsatzpunkt   h 
Point de comment. du courant de grille I Rt _ —2 V 
Starting point of grid current . . .   

`v1 
= 4 V i\ ~ — 

Max. Widerstand im Giuerkreis 
R6sistance max. daas le cereal[ de grille Rt 

Max. resistance in grid circuit . . . ... Rgy 

— 11,5 V~ 
R e/~ 1,8 W 

Nutzleistung . . . . . .. . . . , . of (Ra — 15000 (2 

Yuissanee utile   ~jl = 16 V~ 
R el) output   W~1 (jj = ~S000 t~~ = 2s W 
tt 

C = 1,3 NFtF 
  uR 
  (,` = 10,4 ,u,e<F 

nk 
= 8,6 ~ u F 

&apazitaten 
Caoacites 
Capacities 

C ¢k 

= 1.5 M.Ohm 

= 1,0 M.Ohm 
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C 443N 
PHILIPS „MINIWATT" (Serie 250) 

Heizspannung   ca. 
Tension de chauffage   y = env. 4,0 V 
Filament voltage   f appr. 

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage  

Schirmgitterspannung 
Tension de grille-ecran 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
P:egative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   S max. = 2,0 mAIV 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.) 

Innerer Widerstand (norm.)  
Resistance interieure (norm.) 
Internal resistance (norm.)  

Anodenverlustleistung 
Dissipation anodique   uJQ max. = 6 W 
Anode dissipation 

Max. Lange  
Longueur max.  
Overall length  

at = 0,250 A 

= 300 V 
y 0 ,» ax. 

yg/ = 

to = 

y = 
8 

150 V 

20 mA 

ca. 
env. 20 V 
appr. 

  g (k) = so 

'S norm. = 1,5 mAIV 

  Ri = 33000 Ohm 

Grosster Durchmesser  
Diametre 
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

d 

= 92 mm 

= 51 mm 

= 0 35 

= S. VIII 



P~/lL/PS 
MlN/WATT 
C443N~SfR~E25o~ 

i 60 /a <mA) 

~a,=300 
Vq_150V 

V 
50 ~  

l -0,250A 
~~~300 V 
I~q' -150 V 
la =20mA 
Smax -2,OmAA//V 
Sno~m=1~ 5mA/V 
q (k) = 50 

40 

30 

V - f00V 
~9_100V 

10 

Vq (V~ 

- GO -50 -40 30 20 -f0 0 70 20 



C 443 N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  j!~ = 4,o V 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

j 
f 

= 0,25 A 

Anodenspannung  
Tension anodique  
Anode voltage  

V a max 
30C V 

Schirmgitterspannnng  
Tension de grille-~cran  jJ 1 = 200 V 
Screen-grid voltage  ~ 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  

j 
a 

= 20 mA 

ca. 
Polarisation n6gative de grille V = env. 42 V 
Negative grid bias  8 

appr. 
Verstarkungsfaktor  
Coefficient d'amplification  = 32 
Amplification factor 

g~,iz~ 

Steilheit (maz.)  
Inclinaison (max.) 
Slope (mas.)  

 $ 
max 

= 1,8 mAIV 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

$ 
norm 

= 1,4 mA1V 

Innerer Widerstand (norm.)  
Rfsistance interieure (norm  ) 
Internal resistance (norm.)  

Rf = 23000 Ohm 

Anodenverlustleistnng  
Dissipation anodique  (, W 
Anode dissipation Amax 

Max. Lange  
Longueur max.  ( = 89 mm 
Overall length  

Grosster Durchmesser  
Diametre maz.  d = 51 mm 
Max. diameter  

Sockel 
Culot  = 0 35 
Base 

Sockelschaltung  
Connexion du culot  = S VIII 
Base connection 

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 



~fllLlPS 
MlNlW,4TT 

C 443N 

~la(rnAj >20 

90~ 
Vf =4,OV 
amax=300V 

Vq' =200 V 
la =20mA 
Smax -1;8mA/V 
Sno~m = 9,4mA/V 
9 = ~ 

80 

OJ 
` ~O 

J~ GO 

OJ 
~O 

Jai 
40 

20 

Vg CVO 
-80 70 -GO -50 -~0 30 20 -70 0 



C 443N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chaufEage   of
Filament voltage  

Heizstrom  
Courant de chauffaee 
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Schirmgitterspannung 
Tension de grille-ecran  
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   to
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor   
g 
~k) 

Cceffir.ent d'amolification  
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   S max. 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.) 
Internal resistance (norm.)  

Anodenverlustleistung 
Dissipation anodique  
Anode dissipation 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmeser  
Diametre max.  
Max. diameter  

tt

u mas. 

v' 
K 

Sockel 
Culot 
Base 

  v1 k 

  R. r 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwcndung: Endstufe: 
Applications: Tube final: 
Function: Power valve: 

= 4,C V 

= 0,25 A 

= 3GC V 

= 20C V 

= 20 mA 

ca. 
env. 45 V 
appr. 

31 

= 1,8 mAIV 

— 1,4 mAIV 
norm. 

= 230CC Ohm 

Wu max. = 6 ~' 

d 

= 84 mm 

= 51 mm 

= 0 35 

= S V11I 



PHILIPS 
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/a<mA) 120 

10i 
Vf =4,OV 
amax=300V 

Vq' =200 V 
la =20mA 
Smax =1,8mA/V 
Sno~m =14mA/V 
9 = ~ 

80 

O
J 

\ /,y0 

J~ GO 

OJ 
,~O 

J,~~i 
40 

20 

Vg CVO 

-80 70 -GO -50 -4D 30 20 -70 0 



C 443N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   .pt = 4,0 V 
Filament voltage  

Heizstrom   ca' 

Courant de chauffage   Zt = env. 0,25 A 
Filament current   appr.-
Anodenspannung  
Tension anodique   y = 300 V 
Anode voltage   u max. 

Schi r mitt ersp an Hung  
Tension de grille-ecran   ygl = 200 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung   ca. 
Polarisation negative de grille   vg = env. 42 V 
Negative grid bias  appr. 

is = 20 mA 

Steilheit (max.)  
Inclinaison (max.)   S max. 1,8 mAIV 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)   Snorm = 1,5 mAIV 
Slope (norm.)  

Verstarkungsfaktor  
Coefficient d'amplification   g(/2 ) = 37 
Amplification factor  

Innerer Widerstand (norm.) 
Resistance interieure (norm.) 
Internal resistance (norm.)  

Anod env erlust le ist u ng 
Dissipation anodique  
Anode dissipation 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diambtre max.  
Max. diameter  

Sockel  
Culot 
Base  

Sockelsrhaltung  
Connexion du color  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

Ri

wa

l 

d 

— 25000 Ohm 

= 6 W 

= 89 mm 

= 51 mm 

= 0 35 

= S VIII 
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a(mA) r20 

■~■■ ~ ~~ 

l/f =4,OV 
"" amax=300V 
Vq' = 200 V 
la =20mA 
Smax -1,8mA/V 
Snonm = 9,5mA/V 
9 (k) = 37 

80 

■ ■ 

o~~I~ 
\ /~~O 

J~ G~ 

~~~ 

20 

V9 CV) 
-80 ~0 -GO -50 -40 - 30 20 - 90 0 



C 443N 
PHILIPS „MINIWATT" 

Max. Rnodenspannung  
Tension anodique max.  
Max. anode voltage  

blax. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

v ro 
V 
n~ 

1XI a 

= 400 ~" 

__ ,,C \' 

= 6 W 

Max ~Kathodenstrom  
Courant cathadique max.   I  ̀ — 1i mA. 
Max. cathode current  

Max. Schirmgittcrsoanrn+:;;   V ~ 
Tension de grille-ecran max  gf °
Ajax. screen-grid voltage   Vg 

'tfax. Schirn:gitterbelastung  
Dissipation de grille-ecran r•z. ~Vgl 

Max. screen-;,rid dissipatio❑  

Mittlerer Schirmgitterst:om  
Courant de grille-ecran moyen   Ig l 
Average screen-grid current  

Unge(ahre Grenza~. des Schirmgitterstr. I '~ 
Limites a roxim. du tour. de % mtn. 

pp gr.-ecran 
Approx. limits of screen-grid current I g o max. 

Gitterstron:-Linsatzpunkt  
Point de comment. du courant de grilie V B+ 
Starting point of grid current   (Vf = 4 

Max. Widerstand im Gitterkreis  
RFsistance max. dans le circuit de grille 
Max. resistance in grid circuit . .  

Nutzleistung   X 01 
Puissance utile  
Output  

W oz 

~g1 
R~~ 

V' ~,~~ } 

(~geff — 
13 V) 

(R = LOCC Ohm) 
a 

(ugeff — 
20 V) 

(R = 15000 Ohm) 
° 

Kapazitaten   C °g 
Capacites   C k 
Capacities ~ 

Cx 1: 

_= 4CC V 

10p V 

= 1,C W 

= C,4 mA 

= 0,1 mA 

= 1 mA 

— -Z ~' 

= 1 5 M.Ohm 

= 1 M.Ohm 

1,9 W 

3 ~~' 

— 1 uuF 

_ l0,8 ftµ F 

= S.8 utcF 
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C 443N 
PHILIPS „MINIWATT'" (Serie 250) 

Heizspannung   ca. 
Tension de chauffage  

 Vf = env. 4,0 V 
Filament voltage 

appr. 
Heizstrom  
Courant de chauffage  /f = 0,250 A 
Filament current  

Anodenspaaaung  
Tension anodique  V = 300 V 
Anode voltage  

Schirmgit terse annung  
Tension de grille-ecran  v ~ = 150 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  = 20 mA 
Normal anode current  

Neg. Gittervorspannung  ca. 
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  

= env. 20 V 
appr. 

Coefficient d'amplification  k g( ~ = 50 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.)  

 S max 
= 2,0 mA1V 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

'S norm 
= 1,5 mA(V 

Innerer Widerstand (norm.)  
Resistance interieure (norm) Rt = 33000 Ohm 
Internal resistance (norm.)  

Anodenverlustleist ung  
Dissipation anodique  
Anode dissipation  

Wamax = 6 W 

Max. Lange  
Longueur man.  

1
= 92 mm 

Overall length  

Grosster Durchmesser  
DiamPtre max.  d = 51 mm 
Max. diameter  

Sockel 
Culot  = 0 35 
Base 

Sockelschaltung  
Connexion du color  = S. VIII 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 



PHIL/PS 
M/!V/VI/~4 TT 
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'~ 50 /a ~mA) 

~a-300 
 Vq= 950 

V 
V 50 

if .0,250A 

~qma~ 150 V 
l _20mA 
S~max -2,OmA/V 
Snorm= 9, 5m /V 
q (k) - 50 

40 

30 

Va=900V 
Vq_900V 

>o 

Vg (V~ 

-u0 -50 -40 30 20 -90 0 70 20 



PHILIPS „MINIWATT" C 453 
Heizspannung  
Tension de chauffage   y

f 
= 4,0 V 

Filament voltage  

Heizstrom ca. 
Courant de chauffage   i = env. 0,25 A 
Filament current   f appr, 

Anodenspannung  
Tension anodique   v = 300 V 
Anode voltage   Amax 

Schirmgitterspannung  
Tension de grille-Ecran   y / = 200 V 
Screen-grid voltage   8 

Normaler Anodenstrom  
Courant anodique normal   t = 20 mA 
Normal anode current   a 

Neg. Gittervorspannung   ca. 
Polarisation negative de grille   y = env. 25 V 
Negative grid bias   ~ appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g ~k~ = 60 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   S max. = 2,0 mAIV 
Slope (mas.)  

Steilheit (norm.)  
Inclinaison (norm.)   $ 0 1,7 mA1V 
Slope (norm.)  

norm. 

Innerer ~'iderstand (norm.)  
Rbsistance interieure (norm.)   Ri = 35000 Ohm 
internal resistance (norm.)  

A n odenver I us t leis t un g 
Dissipation anodique   7PJamax. — 6 ~ 
Anode dissipation  

Max. Lange  
Longueur max.   ~ = 92 mm 
Overall length  

Griisster Durchmesser  
~1 Diametre max.     d = 51 mm 

Max. diameter  

= 0 35 

= S. VII] 

Sockel 
Culot 
Base 

Sockelschaltung  
Coenexion du culot  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

c 1e~11 
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9G la (mA) 

80 
Vf = 4,0 V 
V mom- 300 V 
~ = aooV 
l q - 20mA 
max =2,OmA/V 

Snorm ='7mA/V 
g (k> = 60 

I~~-300V 
~'~=~OV G4 

48 1~1502tUV 
l~'-150V 

32 

16 

Vg<V) 
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C 453 
PHILIPS „MINIWATT" 

Maz. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Schirmgittersppannung  
Tension de grille-Ecran max.  
Max. screen-grid voltage  

V ao 
V

aL 

W a

Jc

V¢ O 
V ~ e 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.   wJ 1 
Max. screen-grid dissipation   K 

Mittlerer Schirmgitterstrom  
Courant de grille-8cran moyen  
Average screen-grid current  

Iii 

Ungefahre Grenzrv. des Schirmgitterstr. jg~ 
min. 

Limitcs ap~roxim. du tour. de gr.-~cran ~ 
Approx. limits of screen-grid current IK max. 

= 400 V 

= 300 V 

6 W 

= 27 mA 

= 400 V 

— 200 V 

= 1,5 W 

= 4,5 mA 

= 2,5 mA 

= 6,5 mA 

G itterst r om-Einsatzpu n k t  
Point de comment. du courant de grille Vgi — —2 V 
Startin¢ point of grid current   (Vf — 4V ~,) 

Max. Widerstand im Gitterkreis   Rg1 Resistance max. dans le circuit de grille 
R 

n 
Max. resistance in grid circuit   g_ 

c 11,5 V) Vg efi 
Nutzleistung   

Wol ~Ra = 15000 $~~ 

Puissance utile   ~iJ o 16 V) 
Output   (~/ e efJ 

oz 
~Ra 

= ls000 2~ 

 Cag 

  C ak 

C .¢k 

Kapazit3ten 
Caoacites 
Capacities 

= 1,5 M.Ohm 

= 1,0 M.Ohm 

1,8 W 

~,8 W 

= 1,3 ~~F 

= 10,4 FtFtF 

S,6 ,uitF 

514'33 
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D 404 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodensoannung  
Tension anodique  
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

o f 

jf 

~u 

= 4,0 V 

ca. 
= env. 0,65 A 

appr. 

= 250 V (i max 

= 40 mA 

Neg. Gittervorspannung   ca. 
Polarisation ni;gative de grille i,8 = env. 40 V 
Negative grid bias  appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g(k) = 3,5 
Amplification factor 

Steilheit (man.)  
Inclinaison (max.)   .S min 
Slope (max.) 

Steilheit (norm.)  
Inclinaison {norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Rbsistance interieure (norm  )
Internal resistance (norm.)  

Anod enver lustleistung 
Dissipation anodique 
Anode dissipation 

Max. Lange  
Longueur max.   ~ = 525 mm 
Overall length  

Grosster Durchmesser  
DiamPtre max.   C~ = 55 mm 
Mas. diameter  

S norm 

R t 

= 3,5 mA~V 

2,7 mAIV 

= 1300 Ohm 

  W = 10 W ~;maz 

Sockel 
Culot   = A 40 
Base  

Sockelschaltung  
Connexion du culot   = S. I 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 



PH/L/PS 
MlNIWATT 

D 404 

150 /a (mA) 

12 
Vf =4,OV 

~ 
max _ 

40mA 
max =3,5mA,V 

Snorm=2,7m ~V 
q ~k) = 3,5 

1L1D 

7~ V 

V 

O 

O 

Jro N J ~ 50 ,~ 
n 

J'~ 

25 

~q (V~ 
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D 404 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  yf = 4,u V' 
Fila~hent voltage  

Heizstrom  
Courant de chauffage  
Filament current  

ca. 

env. Q65 A 
appr. 

Anodenspannung  
Tension anodique  
Anode voltage  

y nmaa' = 250 V 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung 

t~~ = iC mA 

ca. 

Polarisation negative de grille  
Negative grid bias  

v~ = env. 40 V 

appr. 

Verstarkungsfaktor  
Coefficient d'amplification  g ~k~ = 3,5 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)  'S mas. = 3,5 mAIV 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  'S norm. = 2,7 mAIV 
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)  Ri = 1300 Ohnt 
Internal resistance (norm.)  

A n od enverlust leis t ung 
Dissipation anodique  wu may. = 1C W' 
Anode dissipation  

Maz. Lunge  
Longueur max.  = 125 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  [~ = 55 mm 
Max. diameter  

Sockel  
Culot  = A 4C 
Base  

Sockelschaltung  
Connexion du culot  = S. I 
Base connection  

Anwendung: Endstufe 
ADDlications: Tube final 
Function: Power valve 



PH/LIPS 
MlNIWATT 

D 404 

I 150 /a ("mA) 

125 
Vf =4,OV 

~ 
max _ 40~ A 

max =3,5mQ V 
Snorm =2,7mA/V 
q ~k) = 3,5 

100 

75 
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D 404 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodiaue max.  
Max. anode dissipation  

Maz. Kathodenstrom  
Courant cathodique max.  
Max, cathode current  

V ao 

V aL 

I~ 

Gitterstrom-Einsatzpunkt  
Point de comment. du courant de grille V 4i 
Starting point of grid current   (Vf = 4 Vr\~ 

= 500 V 

= 250 V 

-= 10 ~' 

= 60 mA 

—2 V 

Max. Widerstand im Gitterkreis   R = 1,0 M.Ohm 
Resistance max. dans le circuit de grille ~t 
Max. resistance in grid circuit   R~z 

_ 0,6 M.Ohm 

Nutzleistuag  
Puissance utile  
Output  

Kapazitaten 
CapacitE!s 
Capacities 

W ~Vg eff= 
27 V) = 1,7 W 

~ (R = ssoo S~} a 

Cap. = 

C ak = 

~'ak = 

7 ~~P 

5,7 ~~T 

S,2 µ,uF 
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D 404 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max. 
Max. anode dissipation  

V ¢o 

V uL 

W Q

Max. Kathodenstrom  
Courant cathodique max.   I 
Max. cathode current   c

= s00 V 

= 250 V 

= 10 W 

= 65 mA 

Gitterstrom-Einsatzpunkt   j7 
Point de comment. du courant de grille 4t ~ _ —2 V 
Starting point of grid current   (j1f = 4 V ~~ ~ 

Max. Widerstand im Gitterkreis   jZ = 1,0 M.Ohm 
Rbsistance max. daps le circuit de grille gi 
Max. resistance in grid circuit   RR2 

= 0,6 M.Ohm 

Nutzleistung  
Puissance utile  
output 

Kapazitaten 
Capacitbs 
Capacities 

W wg eft— 
27 V~ = 7,7 W 

~ (R = 3soo 2) a 

Cug

C ak 

C gk 

= 7 ft~F 

= 5,7 ~~F 

= 5,2 ~NF 

1316'33 
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E 406 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspaanung  
Tension anodique  
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal  
Notmal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstiirkungsfaktor  
Coefficient d'amplification 
Amplitiication factor 

Steilheit (max.) 
Inclinaison (max.Z 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm ) 
Slope (norm.)  

Innerer Widerstand (norm.) 
Resistance interieure (norm  )
Internal resistance (norm.) 

Anodenverlustleiatung 
Dissipation anodique 
Anode dissipation 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser   
d Diam2tre maa.  

Max. diameter  

V f

rf

~ a .nas 

= 4,0 V 

ca. 

= env. 1,0 A 

appr. 

250 V 

48 mA 

ca. 
Vg = env. 24 V 

appr. 

%~~~ = 

$ 
= 

max 

$ = 
norm 

R 
l 

6 

6,0 mAIV 

4,0 mAIV 

= 1500 Ohm 

  Omax 
= 12 W" 

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot 
Base connexion  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

1 = 195 nun 

— 60 mm 

_: A 40 

= S. I 
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MlNIWAT T 

E4oG 

240 /a (mA) 

220 
Vf =4,OV 
Amax = 250V 
la =48mA 
Siraax =G,OmA/V 
Snorm = 4,OmA/V 
q(k) = 6 
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E 406 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

vt

tr

= 4,0 V 

ca. 

env. 1,0 A 
appr. 

Anodenspannung  
Tension anodique   ~ = 250 V 
Anode voltage   p°' ax' 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

t a 

Neg. Git[ervorspannung  
Polarisation negative de grille   v 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   g ~k~ 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   .S max. = 6,0 mAIV 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)   S norm. = 4,C mA,V 
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)  
Internal resistance (norm.)  

A n o d en v e r l u s t l e i s t u n g 
Dissipation anodique  
Anode dissipation  

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

= 48 mA 

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culo[  
Base connection  

Anwendung: Endstufe 
Applications: Tube final 
Function: Power valve 

RI

4;,'[

1 

d 

ca. 

env. 24 V 

appr. 

= 6 

= 150C Ohm 

mas. = 12 Q 

= 735 mm 

= 60 mm 

= A 40 

= S. 1 



PHIL/PS 
MlNIWAT T 

E4oG 

240 /a <mA) 

220 
Vf =4.OV 
Amax = 250V 
la - 48mA 
Six  - G OrrtA~V 
Snorm = 4,OmA/V 
g(k) - G 

9G0 
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-
O ~ :~♦ 

J~ 

h `v 
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E 406 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

.'ltax. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max, cathode current  

V ao 

v 4L 

W a

I 

Git terstrom-Einsatzpu nk t  
Point de commenc. du courant de grille j1 . 
Starting point of grid current   8t 

Max. Widerstand im Gitterkreis  
REsistance max. dans le circuit de grille Rgt 
Max. resistance in grid circuit   R~2

Nutzleistung . .  
Puissance utile  
Output  

Kapazitiiten 
Capacit8s 
Capacities 

= 500 V 

= aso v 

= 12 W 

= 70 mA 

_ —2 V 

= 0,6 M.Ohm 

= 0,2 M.Oi:m 

= 2500 S2~ — 
1,75 W 

a 

Cat; 
= 

C ak = 

C gk 
= 

z>~ 
~LtE 

2 ftFtP 

9,7 ~~t 
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E 408N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   jT — 4,0 V 
Filament voltage   f 

Heizstrom  
Courant de chauffage  
Pilament current  

If
ca. 

_ ~ env. 1,0 A 
appr. 

Anodenspannung  
Tension anodique   j1 = 400 V 
Anode voltage   a max 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation nE;gative de grille 
Negative grid bias  

Verstiirkungsfaktor  
Coefficient d'amplification  
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance int~rieure (norm  ) 
Internal resistance (norm.)  

Anodenverlustl ei stung  
Dissipation anodique  
Anode dissipation 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
DiamPtre max. 
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Aawendung: Endstufe 
Application: Tube final 
Function: Power valve 

1 u 
= 30 mA 

ca. 
Vg = env. 36 V 

x(k) 

'S mas 

appr. 

= s 

= 4,S mAIV 

S norm 2,7 mAIV 

R i = 3000 Ohm 

12 W 
~o max 

Z 

d 

= 118 mm 

= 57 mm 

— A 40 

= S. I 
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92Q la CmA) 

900 
Vf =4,OV 
Vamax=400V 
la =30mA 
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Snorm=2,7m,4/V 
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PHILIPS „MINIWATT" E 4®~~.~1 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

Neg. Gittervorspannung  
Polarisation nbgative de grille 
Negative grid bias 

y
f

= 

yt a 

y 
~ max. 

= 

tQ = 

'V~ = 

4,0 V 

ca• 
env. 1,G A 

appr. 

40C V 

30 mA 

ca• 

env. 36 V 
appr. 

Verstarkungsfaktor  
Coefficient d'amplification   $ (k) = S 
Amplification factor  

Steilheit (max.)  
Inclinaison (maxJ  _ $max. = 4,5 mA~V 
Slope (max. 

Steilheit (norm.)  
Inclinaison (norm.)  ._ _.S norm. — 2,7 mAIV 
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance int8rieure (norm.) 
Internal resistance (norm.)  

  R; = 300C Ohm 

Anodenverlust leistung 
Dissipation anodique   `moo max. = 12 W 
Anode dissipation  

Max. Lange   ` 
Longueur max.  
Overall length  

Griisster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Endstufe 
Applications: Tube final 
Function: Power valve 

d 

= 118 mm 

= 57 mm 

= A iC 

S. I 



PHIL/PS 
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120 /aCmA) 

100 
Vf =4,OV 
Vamax_400V 
la _30mA 
Smax =4,5mA/V 
Snorm=2,7mA/V 
g ~k) = 8 
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E 40$N 
~'HILIPS „MINIWATT" 

Flax• Anodcnspannung  
Tension anodiq uc may 
Flax. anode voltage  

i 
00 

v 
oL 

Flan. Anodcnhclastung  
Dissipation anodique may. . . . . . . _   ljj' 
Max. anode dissipation   ° 

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

== 650 V 

= 40C ~. 

= 12 W 

6C mA 

Gitterstrom-Einsatzpunkt  (,~ — —2 V 
Point de commcnc. du courant do ;;rillr %t 
Starting point of grid current  ~ V;~ = 4 ~ ' ~ 

Max. u'iderstand im Gitterkrcis  
RRt 

Q,t, il1.Ohm 
Resistance max. dans le circui[ de grille 
Max. resistance in grid circuit   Rg^_ 

Nutzleistung   ~V8 e/!— 25 Vl 

= 0,2 11.Ohm 

Puissance utile   
~~o = 2,6 R' 

Output ~Ra = 6000 r) 

Kapazitaten ng = 6,8 utrF 

Capacites  Ctrk = 2,7 /t«F 
Capacities 

 C k K 
= SA utF 
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E 409 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   1% _ _ ~V,O V 
Filament voltage   ~ 

Heizstrom 
Courant de chauffage 
Filament current  

ca. 
= env. 1,0 A 

appr. 

Anodenspannung  
Tension anodique   jT = 200 V 
Anode voltage   a max 

Normaler Anodenstrom  
Courant anodique normal   ju = 12 mA 
Normal anode current  

Neg. Gittetvorspannung  
Polarisation n@gative de grille 
Negative grid bias  

ca. 
Vg = env. 16 V 

appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g(k~ = 9 
Amplification factor 

Steilheit (max.) 
Inclinaison (mas.) 
Slope (max.)  

$ max 
= 4 mAIV 

Steilheit (norm.)  
Inclinaison (norm.)   $ = 1,3 mA~V 
Slope (norm.)   norm 

Innerer Widerstand (norm.)  
Resistance int~rieure (norm  )
Internal resistance (norm.)  

R t 

Max. L"ange  
Longueur max.   1 
Overall length  

Grosster Durchmesser   
d Diametre max.  

Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du color  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

7000 Ohm 

91 mm 

i7 mm 

= 0 35 

= S VII 



PH/L/PS 
l'9/lVIWATT 
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~o 

50 

~a ~~a) 
►~-2ovV 

Vf = 4,0 V 
Va = 200V 
la =12 mA 
Smax - 4,OmA~V 
S~~=1,3mA/V 
q (k) = 9 

4C 
Va =150V 

0 

• 
Va - 700 V 

• 

l~(V) 
-60 -50 -40 30 20 -10 0 10 20 



PHILIPS „MINIWATT" 
E 409 

4 ~ ~' 
Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  

Vf = 4,0 V 

ca. 

Courant de chauffaee  It = env. 1,0 A 
Filament current  appr. 

Anodenspannung  
Tension anodique  
Anode voltage  

C( max_ = 200. V 

Normaler Anodenstrom  
Courant anodique normal  = 12 mA 
Normal anode current  

Neg. Gittervorspannung  ca. 

Polarisation negative de grille  
Negative grid bias  

V„ ~ = env. 16 V 

appr. 

Verstarkungsfaktor  
Coefficient d'amolification . . . . . . .  
Amplification factor  g ~k~ 

= q 

Steilheit (max.)  
Inclinaisan (max.) 
Slope (max.)  S 

= 
maz 

4 mA~V 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  S = 

norm. 
1,3 mA~V 

Innerer Widerstand (norm.)  
Resistance interieure (norm.)  
Internal resistance (norm.)  

jj, 
t 

= 7000 Ohm 

Max. Lange  
Longueur max.  ~ = 91 mm 
Overall length  

Griisster Durchmesser  
Diam~tre max.  ~( = 47 mm 
Max. diameter  

Socket  
Culot  = 0 35 
Base 

Sockelschaltung  
Connexion du culot  = VII 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

oh n•xz 



PHILIPS 
MlN/WATT 
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GO la(mA> 
►~-2ooV 

~ 
Vf = 4,0 V 
Va = 200V 
~a -12 mA 
Smax - 4,OmA/V 
snonm=l,3mA/V 
q Ck) = 9 

. ~ 
Va _ 150V 

0 

~~ 
Va =1Q0 V , 
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E 409 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Maz. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom 
Courant cathodique max. 
Max. cathode current  

Vaa 

V aL 

W o

r 

Gitterstrom-Einsatzpunkt  
Point de comment. du courant de grille V$ti
Starting point of grid current  

Max. Widerstand im Ginerkreis  
Rbsistance max. dans le circuit de grille RK~u 
Max. resistance in grid circuit   Rgt~ 

_= 4C0 V 

= Z00 V 

W 

= 30 mA 

_ —1,3 V 

= 1 M.Ohm 

= 0,5 h1.Ohnt 

Nutzleistung   ~V = 10,5 V) 
Puissance utile   4 eff = 0,22 ~' 
Output   Wo (jj = 27000 Ohm) 

a 

Kapazit5ten 
CanacitFs 
Capacities 

Copt

Car 

Cet~~ 

4 ,t~ttF 

3 2 A~~~p 

i.t c~iiF 

2110'33 
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E 415 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizatrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

of

Zf

vamax. 

Normaler Anodenstrom  - 
Courant anodique normal   to
Normal anode current  

= 4,0 V 

ca. 

= env. 1,0 A 
appr. 

= 200 V 

= 6 mA 

Neg. Gittervorspannung   ca' 
Polarisation negative de grille   v = env. 8 V 
Negative grid bias   K appr. 

Verstarkungsfaktor   r 
Coefficient d'amplification   8 ~k~ = 15 
Amplification factor  

Steilheit (max.)   
= 2,4 mA~V Inclinaison (max.)   S max. 

Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.Z   S norm. = 1>4 mA~V 
Slope (norm.)  

Innerer Widerstand (norm.)  
R€sistance interieure (norm.)   Ri = 11000 Ohm 
Internal resistance (norm.)  

A noden-G itt erkap az it at  
Capacit6 grille-plaque   Cag = 3,5 Et~F 
Anode-grid capacity  

Max. L3nee  
Longueur max.   ~ = 91 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   d = 47 mm 

Max. diameter  

Sockel  
Culot   = 0 35 
Base  

Sockelschaltung  
Connexion du color   = S. VII 
Base connection  

Anwendung: Audion mit Transformatorkopplung 
Applications: De[ecteur avec couplage par transformateur 
Function: Detector with transformer coupling 

N.F.-Verstarker mit Transformatorkopplung 
Amplificateur b.f. avec couplage par transformateur 
L.F. amplifier with transformer coupling 

Oszillator 
Oscillateur 
Oscillator 



Pfd/SIPS 
M/N/W~I TT 

E 475 

30 /a~mA) 
,Va=20oV 

25 
Vf =4,OV 
Vamax =200 V 
la = 6mA 
Smax =2,4mA~V 
Snorm= ~,4mA/V 
q (k) = 75 

~ 
V =95~ 

f 
V 

J 
V 

10 

~a- BOO 

5 

Vg CVO 

30 25 20 - 75 -~0 5 0 70 



E 415 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom   ca• 
Courant de chauffage   It = env. 1,0 A 
Filament current  appr. 

= 4,0 V 

Anodenspannung  
Pension anodique   = 200 V 
Anode voltage   a max 

Normaler Anodenstrom  
Courant anodique normal   l u
Normal anode current  

Neg. Gittervorspannune  
Polarisation negative de grille 
Negative grid bias  

Verst3rkungsfaktor  
Coefficient d'amplification  
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm.) 
Inclinaison (norm.) 
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm) Rt = 11000 Ohm 
Internal resistance (norm.)  

A nod en-G i t terk apaz i t at 
Capacite grille-plaque   Coy = 3,5 ~t~F 
Anode-grid capacity 

Max. Lange  
Longueur max.   1 = 91 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   CL = 47 mm 
Max. diameter  

Sockel 
Cu:ot   = 0 35 
Base 

Sockelschaltung — S. VII Connexion du color   —
Base connection  

V~ 

~(k) 

  'S max 

= 6 mA 

ca. 
= env. 8 V 

appr. 

= Is 

= 2,4 mA(V 

1,4 mAiV 
  norm 

Anwendung: Audion mit Transformatorkopplung 
Applications: Detecteur avec couplage par transformateur 
Function: Detector with transformer coupling 

N.F.-Verstarker mit Transformatorkopplung 
Amplificateur b.f. avec couplage par transformatru~ 
L.F. amplifier with transformer coupling 
Oszil lator 
Oscil lateur 
Oscillator 



~~//L/~S 
l~'llN/~l~TT 

E 415 

~ 30 /atmA) 
Va=200V 

' ' 25 
Vf =4,OV 
amax =200 V 
la = 6mA 
Smax =2,4mA~V 
Snorm =1,4mA/ 
q(k) =15 

20 V =150 V-

15 

~ ~a=100V 

10 

Vg (V~ 
3 0 10 



E 415 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

V °o 
V
°R 
V°

L 

W 

aoo v 
250 V 

zoo v 

= 1,5 W 

Max. Kathodenstrom  
Courant cathodiq ue max.   j = 15 mA 
Max. cathode current   ` 

Gitterstrom-Einsatzpunkt  
t'oint de commenc, du courant de grille 

VSi Starting point of grid current  

Max. W'iderstand im Gittcrkreis  
Resistance max. dans le circuit de grille Rk^ 
Max, resistance in grit) circuit   1:-

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode V~~ 
Max. voltage between Filam, and cathode 

Max. aG'iderst. zwischen Faden and Ka[h. 
Resist. max. entre filament et cathode R/c 
Maz. resist. betty. filament and cathode 

Kapazita[en 
Capaci[es 
Capacities 

C oB 

C °k 

C gk 

_ —1,3 V 

= 2,0 M.Ohm 

1,0 M11.ohm 

-= 50 V") 

--- 20000 Ohrn 

= 3,0 E~ttF 

= 3,2 ,tcuF 

•) Siehe Erlauterungen 
Voir explications 
See explanation 
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E 415 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max, anode voltage  

~., Maz. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

V ao 
V
°R 

V aL 

l~u

Max. Kathodenstrom  
Courant cathodique max.   Ic
Max. cathode current  

G itterstr om-Eins atzpunkt  
Point de comment. du courant de grille 

VSi Starting point of grid current  

= a0o V 

250 V 

= 200 V 

-- 1,5 W 

= IS mA 

_ —1,3 V 

Max. Widerstand im Gitterkreis   R~1 = 2,0 M.Ohm 
Resistance max. dans le circuit de grille = 1,0 M.Qhm 
Max. resistance in grid circuit   R~,. 

Maa. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode Vfc 
Max. voltage between Eilam. and cathode 

Maz. Widerst. zwischen Faden and Kath. 
REsist. max. entre filament et cathode R je
Max. resist. beta-. filament and cathode 

Kapazitaten 
CaDacites 
Capacities 

Cub 

  C nk 

C gk 

") Siehe Erlauterungen 
Voir explications 
See explanation 

— 50 V") 

= 20000 Ohm 

= 3,0 ~t~F 

= 3,0 Fi~F 

= 4,2 ~t~F 

916'33. 
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E 424 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Hei Strom  
Courant de chauffage  
Filament current  

~f 
= 4,C V 

L'a. 

= env. l,C A 

appr. 

Anodenspannung  
Tension anodique   v = 200 V 
Anode voltage   

omax. 

Normaler Anodenstrom  
Courant anodique normal   y = 6 mA 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille   21 
Negative grid bias   g

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)   
R Resistance interieure (norm.)   a 

Internal resistance (norm.)  

Anoden-Gitterkapazitat   C
Capacite grille-plague   ag 
Anode-grid capacity  

Max. Lange   
l Longueur max.  

Overall length  

Grosster Durchmesser   
CZ Diametre max.  

Max. diameter  

ca. 

= env. 6 V 
appr. 

  % ~k) = 24 

  'S max. = 3,5 mA~V 

norm. 
1,8 mAIV 

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

= 13000 Ohm 

= 3,5 uF~F 

= 91 mm 

= 47 mm 

0 35 

= S. VII 

Anwendung: N.F.-Verstarker mit Transformatorkopplung 
Applications: Amplificateur b.f. avec couplage par transformateur 
Function: L.F. amplifier with transformer coupling 

Oszillator 
Oscil lateur 
Oscillator 



PHILIPS 
MINIWATT 

E 424 

24 !a(mA) 
=2ooV ,~ 

20 
Vf = 4,OV 
Va max= 200 V 
l =GmA 
max =3,5mA~V 

Snorm=l,8 mA~V 
g~k)=24 

Va _150V 
1G 

12 

Va=100V 

8 

4 

I 
~ CVO 

30 25 20 15 -10 -5 0 5 10 



E 424 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  V

f
= 4,0 V 

Filament voltage  

Heizstrom ca. 

Courant de chauffage  If = env. 1,0 A 
Filament current  appr. 

Anodenspannung  
Tension anodique  
Anode voltage  

vu max 
= 200 V 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. GittervorspannunE  

la = 6 mA 

ca. 
Polarisation negative de grille 

v K 
env. 6 V 

Negative grid bias  appr. 

Verstarkungsfaktor  
Coefficient d'amDlification  8(,~) = 24 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.)  

 S max 
= 3,5 mAIV 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

S = 
norm 

t,8 mAIV 

Innerer Widerstand (norm.)  
Resistance interieure (norm  ) 
Internal resistance (norm.)  

jl 
t 

= 13000 Ohm 

A n o d en -G i t t e r k a p a z i t ii t 
Capacite grille-plaque  
Anode-grid capacity 

C  a!; = 3,5 ftuF 

Max. Lange  
Longueur max.  Z = 91 mm 
Overall length  

Grosster Durchme seer  
Diametre max.  d = 47 mm 
Max. diameter  

Sockel 
Culot  = 0 35 
Base 

Sockelschaltung  
Connexion du color  = S. Vll 
Base connection 

.4nwendung: N.F.-Verstarker mit Transformatorkopplung 
Applications: Amolificateur b.f. avec couplage par transformatcur 
Function: L.F. amplifier with transformer coupling 

Oszillator 
Oscil lateur 
Oscillator 



PH/LIPS 
l~llN/WATT 

E 424 

24 /a{mA) 
~ =2ooV 

20 
Vf = 4,OV 
6~ max=200V 
! =GmA 
max =3,5m4~V 

Snorm=l,BmA~V 
g <kJ =24 

1G 
Va =1~OV 

12 

Va=100V 

8 

4 

~ CVO 
30 25 20 15 -10 -5 0 5 10 



E 424 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastuug  
Dissipation anodique mt~ 
Max. anode dissipation  

V an 
V 
a~ 

V 
nL 

W a

= 40o v 
= 25C \' 

= 20C V 

= 1,s W 

Max. Kathodenstrom  
Courant cathedique max.   I — 15 mA 
Max. cathode current   c

Gitterstrom-Einsatzpunkt  
Point de commenc. du courant de grille 
Starting point of grid current   et 

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille 
Max. resistance in grid circuit  

Max. Spann. zwischen Faden and Kathode 
Tension max. entre filament et cathode 
Max. voltage between Eilam. and cathode 

Max. a'iderst. zw. Faden and Kathode 
R€sistance max. entre filam. et cathode 
Max, resistance between fil. aad cathode 

Kapazitaten 
Capacites  
Capacities 

~) Siehe Eriauterungen 
Voir explications 

See expla ration 

_ —1,3 V 

R 
St 

= 

Rg~ = 

V/c = 

RI'c = 

Cab = 

C ak = 

Cgk = 

2,C M.Ohm 
1,0 M.Ohm 

50 V~) 

20000 Qhm 

3,5 ,urtF 

3,3 FtftF 

5,4 f(~F 
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E 424N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current 

Anodenspannung 
Tension anodique 
Aaode voltage 

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  

  V
(

= 

  Ir = 

  V~ inax. = 

la

4,0 V 

ca• 
env. 1,0 A 
aPPr• 

200 V 

= 6 mA 

Neg. Gittervorspannung   ca. 
Polarisation negative de grille V = env. 3,5 V 
Negative grid bias   

g appr. 

Verstarkungsfaktor  
Coefficient d'amplification   $(k) = 30 
Amplification factor 

Steilheit (max.)  
Iaclinaison (max.)  
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.) $ = 2,4 mAIV 

n.;: m. 
Slope (norm.)  

Innerer Wide stand (norm  ) 
Resistance interieure (norm.) Rf — 12500 Ohm 

Internal resistance (norm.)  

Anoden-Gitterkapazitat 
Capacite grille-plaque   = 2 (.t,uF 
Anode-grid capacity   a' 

Max. Lange  
Longueur max.   1 = 100 mm 
Overall length 

Grosster Durchmesser  
Diametre max.   d = 46 mm 
Max. diameter 

Sockel 
Culot   = 0 35 
Base 

Sockelschaltung 
Connexion du culot   = S VII 
Base connection  

Anwendung: Audion 
Applications: Detecteur 
Function: Detector 

N.F.-Verstarkung 
Amplification b.f. 
L.F. amplification 

Oszillator 
Oscillateur 
Oscillator 

S mas. 
= 3,5 mAIV 



PHILIPS 
n~lnrlwATr 

E 424 N 

24 /a CmA) 

20 
Vf - 4,0 V 

max= 200V 
la =GmA 
Smax =3,5mA/V 
Snorm = 2,4mA/V 
9'CkJ =24

96 
Va=200V 

~2 
Va=150V 

8 
Va=700V 

4 

Vg CVO 

-12 -70 -8 -G -4 -2 0 2 4 



E 424N 
PHILIPS „MIIVIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannuag  
Tension anodique  
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

o f

If

Va max 

Neg. Gittervorspannung  
Polarisation negative de grille V 
Negative grid bias   S 

Verstarkungsfaktor   
/ = 24 Coefficient d'amplification   g( ) 

Amplification factor 

Steilheit (maz.)  
Inclinaiaoa (max.)   $ max = 3,5 mA' V 
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)   $ l ~= 2,4 mAIV 
Slope (norm.)   norm S 

Innerer Widerstand (norm.)  
Resistance intErieure (norm) R = 10000 Ohm 
Internal resistance (norm.)   t

Anoden-G i tterkapazit5t 
Capacity grille-plaque   

C ag 
= 2 ,uuF 

Anode-grid capacity 

Max. Lange   ̀  
Longueur max.   = 97 mm 
Overall length  

Grosster Durchmesser   
d DiamPtre max.   = 50 mm 

Max. diameter  

Sockel 
Colo[   = 0 35 
Base 

Sockelachaltung   
= S. VII Connexion du color  

Base connection  

= 4,0 V 

ca. 

= env. 1,0 A 

appr. 

= 200 V 

= 6 mA 

Anwendung: Audion 
Applicationa: De[ectcur 
Function: Detector 

N.F.-Verstarkung 
Amplification b.f. 
L.F. amplification 

Oszillator 
Oscillateur 
Oscillator 

ca. 

= env. 3,5 V 
appr. 



PHILIPS 
M/NlW,4TT 

E 424 N 

24 /a CmA) 

20 
Vf = 4,0 V 

max= 200V 

Smax =3,SmA/V 
Snorm = 2,4mA/V 
q~k~ =24 

1G 
~a=200V 

1̀Va=150V 

I/a=100V 

4 

I/q (V~ 

-92 -70 -8 -4 -2 0 2 4 



E 424N 
PHILIPS „MINIWATT" 

Max. Ariodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

v ao 

V aR 
V
°L 

~~tt 

Ic 

Gitterstrom-Ei nsa czpunk t  
Point de comment. du courant de grille 
Starting point of grid current   gt 

= aoo v 
= 250 V 

= 200 Y 

= 1,5 ~' 

= 15 mA 

_ —1,3 V 

lviax. W iderstand im Git[erkreis   jl = 2,0 M.Ohm 
Rbsistance max. Bans le circuit de grille Rgt 

= t,0 M.Ohm Max. resistance in grid circuit   gL

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode V 
Max. voltage between filam. and cathode 

fc 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode Rfc 
Max. resist. betty. filament and cathode 

Kapazitiiten 
Capacitr:s 
Capacities 

_ 50 Vk) 

= 20000 Ohm 

Cag = 2 µ~P 

  Ca k = 7 ~tFtF 

Cgk = 5,5 ,ttEtF 

") Siehe Erlauterungen 
Voir explications 
See explanation 



,~ 



E 424N 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodigue maz 
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max 
Max. anode dissipation  

vQa
v aR 

V~,L 

 ~ a

Max. Kathodenstrom   
t Courant cathodique max.   ~ 

Max. cathode current  

Gitterstrom-Einsat zpunkt  
Point ode comment. du tour. de grille VSi Starting point of grid Curren[ 

Max. Widerstand im Gitterkreis . 
Resistance max. dans le circuit de grille RFt 
Max. resistance in grid circuit R8S 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode V)c Max. voltage between filam. and cathode 

= aoo v 
= 250 V 
=200V 

= 1,5 W 

= li mA 

_ —1,3 V 

— 2,0 M.Ohm 
= 1,0 M.Ohm 

= 50 V °) 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode ]Z fc = 20000 Ohm 
Max. resist. betty. filament and cathode 

if apazitaten 
Capacites 
Capacities 

  Caa 
= z µµF 

  CQ k = 5,5 ~ttµF 

Cgk = 5,5 µµF 

') Siehe Erl3utcrungen 
Voir explications 
See explanation 





E 428 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  

  y f = 

  tf = 

  yamax. = 

= 
L4 

  y — 
8 

Coefficient d'amplification   S(k) 
Amplification factor  

Steilheit (max.)  

4,0 V 

ca. 
env. 1,0 A 

appr. 

200 V 

6 mA 

ca. 

env. 3,5 V 
aDOr. 

28 

Inclinaison (max.)   S = 3,5 mA~V 
max. Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm ) 

'S norm. — 2,4 mAIV 

Resistance interieure (norm.)   R~ = 11500 Ohm 
Internal resistance (norm.)   t 

A n o d en - G i tt e r k ap a z i t a t  
Capacite grille-plaque  
Anode-grid capacity   C ab = 2 ~~F 

Max. Lange  
Longueur max.   Z = 97 mm 
Overall length  

Griisster Durchmesser  
Diametre max.   cl = 50 mm 
Max. diameter  

Sockel  
Culot   = 0 35 
Base  

Sockelschaltung  
Connexion du culot   = S. Vl1 
Base connection  

Anwendung: Audion 
Applications: D~tecteur 
Function: Detector 

N.F.-Verstarkung 
Amplification b.f. 
L.F. amplification 

Oszillator 
Oscillateur 
Oscillator 
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PHILIPS 
l~lN/WATT 

E 428 

i 24 /a (mA) 

20 
Vf = 4,0 V 

max= 200V 
la =GmA 
Smax =3,5mA/V 
Sno~m = 2,4mA/V 
q~k~ .28 

9G 
Va-200V 

'2 
Va~150V 

8 
Va = 900V 

4. 

V9 (V~ 

2 -70 -8 -6 -4 2 0 2 4 
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PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodiaue max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique maz.  
Max. cathode current  

V ao 

V aR 

V aL 

~a 

le

G itt erst rom-Eros atzpu nkt  
Point de comment. du courant de grille 
Starting point of grid current   8~ 

b1as. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille g1 
Max. resistance in grid circuit   R ;Q2 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode V 
Max. voltage between filam. and cathode 

fc 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode R 
Max. resist. betty. filament and cathode f

Kapazitaten 
Capacites 
Capacities 

C ag 

  C ak 

C gk 

*) Siehe Erlauterungen 
Voir explications 
See explanation 

E 428 

= aoo v 
= 250 V 

— 200 V 

0 1,5 W 

— 15 mA 

— —],3 V 

= 2,0 M.Ohm 

= 1,0 M.Ohm 

= 50 V') 

— 20000 Ohm 

2 ~~F 

= 7 uuF 

= 5,5 uuF 
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PHILIPS „MINIWATT" 
lfeizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  
Anodenspannung  
Tension anodique  
Anode voltage 
Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 

Steilhcit (max.) 
Inclinaison (max.) 
Slope (max.)  

Ausserer Widerstand 
Resistance exterieure 
External resistance 

E 438 
j!f = 4,0 V 

ca. 
j f  = env. 1,0 A 

Vv max. = 

$~k) = 

S  max. = 

appr. 

200 V 

3g 

1,5 mAfV 

Ru = 0,3 M.Ohm 

Normaler Anodenstrom 
Courant anodique normal j u = 0,3 mA 
Normal anode current . 

Nee. Gittervorspannung 
Polarisation negative de grille v g = 2,5 V 
Negative grid bias  

Innerer Widerstand (norm.) 
Resistance interieure (norm.) Rf = 120000 Ohm 
Internal resistance (norm.) 

Ausserer Widerstand 
Resistance exterieure Ra = 1 M.Ohm 
External resistance  

Normaler Anodenstrom 
Courant anodique normal j a = 0,1 mA 
Normal anode current . 
Neg. Gittervorspannung ca' 
Polarisation negative de grille V g = env. 2,5 V 
Negative grid bias   appr. 
Innerer Widerstand (norm.) 
Resistance interieure (norm.) Rr = 400.000 Ohm 
Internal resistance (norm.) 

Anoden-Gitterkapazitat 
Capacite grille-plaque   C og = 3 ~ftF 
Anode-grid capacity 

Max. Lange  
Longueur max.   ~ = 91 mm 
Overall length 

Grosster Durchmesser  
Diametre max.   t~ = 47 mm 
Max. diameter 
Sockel 
Culot   = O 35 
Base 

Sockelschaltung 
Connexion du culot   = S VII 
Base connection  
Anwendung: Audion mit Widerstandskopplung 
Applications: Detecteur avec couplage par resistance 
Function: Detector with resistance coupling 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par r gsistance 
L.F. amplifier with resistance coupling 
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Vf - 4,0 V 

Vamax =200V 

Smax =1,5mA/V 

g (k) =38 
8 

G 
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Va_100V— 
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PHILIPS „MINIWATT" E 438 
Heizspannung  
Tension de chauffage   y

/ 
= 4,0 V 

Filament voltage  

Heizs[rom   ca. 

Courant de chauffage   Lf = env. 1,0 A 
Filament current  appr. 
Anodenspannung  
Tension anodique   y 20C V 
Anode voltage   Amax 

Verstarkungafaktor  
Coefficient d'amplification   g ~k~ = 38 
Amplification factor  
Steilheit (man.)  
Inclinaison (max.)  
Slope (max.) S  max 

Ausserer Widerstand  
REsistance eaterieure  
External resistance  

Normaler Anodenstrom 
Courant anodique normal  
Normal anode current  
Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Innerer Widerstand (norm.) 
REsistance incerieure (norm.)  
Internal resistance (norm.) . .. 

Ausserer Widerstand  
Resistance eaterieure   jt = 1 M.Ohm 
External resistance  

Normaler Anodenstrom  
Courant anodique normal   ! a = 0,1 mA 
Normal anode current  
Neg. Gittervorspannung   ca' 
Polarisation negative de grille y = env. 2,5 V 
Negative grid bias   8 

appr. 
Innerer Widerstand (norm.) , 
Resistance interieure (norm.)  
Internal resistance (norm.)  

A noden-Gitter kapazit at  
CapacitE grille-plaque   

C ob 
= 3 ~µF 

Anode-grid capacity  
Max. L-ange  
Longueur mss.  ~ ~ ( = 91 mm 
Overall length  
Grosster Durchmesser  
DiamZtre max.   [~ = 47 mm 
Max. diameter  -
Sockel  
Culot   = O 35 
Base  

Sockelachaltung  
Connexion du culot   = S VII 
Base connection  
~Anwendung: Audion mit WiderstandskoDplung 
Applications: Detecteur avec couplage par resistance 
Function: Detector with resistance coupling 

N.F: Verstarker mit Wideratandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

= I,5 mA/V 

RQ = 0,3 M.Ohm 

9/6'33 

sa 

vg

R i

= C,3 mA 

= 2,5 V 

= 120000 Ohm 

Ri = 400.000 Ohm 
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Vf = 4,0 V 

Vamax =200V 

Smax =1,5mA/V 

g Ck) =38 
8 
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E 438 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique maa.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Ma:. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

V ao 
V
°R 

v at 

W Q

Ic 

Gitterstrom-Einsatzpunkt  
Point de comment. du courant de grille j7gi
Star[~ng point of grid current  

Max. Widerstand im Gitterkreis   R 
REsistance max. dans le circuit de grille Rg1
Max. resistance in grid circuit   Sx 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filamen[ et cathode V Jc 
Max. voltage between filam, and cathode 

~\ Maa. Widerst. zwischtn Faden and Kath. 
REsist. max. entre filament et cathode Rft, 
Max. resist. betty. filament and cathode 

Kapazitaten 
CapacitEs 
Capacities 

_ +oo v 
= 250 V 

= 20o V 

= is w 

= 15 mA 

—1,3 V 

= 2,0 M.Ohm 

= 1,0 M.Ohm 

= 50 V•) 

= 20000 Ohm 

  Cog = 3 ~~F 

  C u k = 5,5 /t,uF 

Cgk = 5,6 u~tF 

•) Siehe Erlauterungen 
- Voir explications 

See explanation 
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E 441 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   y f  = 4,0 V 
Filament voltage  

Heizstrom ca' 
Courant de chauffage   y( = env. 0,9 A 
Filament current   appr. 

Anodenspannung  
Tension anodique  
Anode voltage  vu max. 

Hilfsgit[erspannung  
Tension auxiliaire de grille   y ~ 
Auxiliary-grid voltage   g 

Normaler Anodenstrom  
Courant anodique normal   i 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille   yg
Negative grid bias  

= 100 V 

= 0 V 

= 1,7 mA 

= 0 V 

Steilheit (norm.)  
Inclinaison (norm.)   $ = 0,1 mA~V 
Slope (norm.)   

norm. 

Steilheit (norm.)  
Inclinaison (norm.)   = 1,0 mA1V 
Slope (norm.)   

$~, 
norm. 

Max. Lange   
l Longueur max.  

Overall length  

Grosster Durchmesser   d
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

An w end u n g: Oszil la f or-M od u lato r 
Applications: Oscil lateur-mod ulateur 
Function : O s c i l l a t o r -m o d u l a t o r 

= 92 mm 

= 51 mm 

= 0 356 

— S XII 
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~
S norm 0,9mA~V 
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E 44l 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage  

  v t

It

= 4,0 V 

ca. 

= env. 0,9 A 
appr. 

R max 
100 V 

Hilfsgitterspannung  
Tension auxiliaire de grille   v I 
Auxiliary grid voltage   g 

Normaler Anodenstrom  
Courant anodique normal   Ia
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille v 
Negative grid bias   8 

= 0 V 

= 1,7 mA 

= 0 V 

Steilheit (norm.)  
Inclinaison (norm.)   $ = 0,1 mAIV 
Slope (norm.)   gnorm. 

Steilheit (norm.)  
Inclinaison (norm.)   $ I = 1,0 mA1V 
Slope (norm.)   8 norm. 

Max. Lange  
Longueur max.   ~ 
Overall length  

Grosster Durchmesser  
Diametre max.   cl 
Max. diameter  

Sockel 
Culot  
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anw end un g : Oszil l ator-Modulator 
Application: Oscillaceur-modulateur 
Function : Oscill ator-modulator 

= 92 mm 

= 51 mm 

= 0 356 

= S XII 
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/q =1,9mA 
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E 441N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom 
Courant de chauffage ..  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage 

V~ = 4,0 V 

ca. 

= env. 1,0 A 
appr. 

it = 100 V 
G max. 

Hilfgitterspannung  
Tension auxiliaire de grille   VA S 
Auxiliary-grid voltage  

Normaler Anodenstrom  
Courant anodiyue normal   l a 
Normal anode current  

= 0 V 

= 1,7 mA 

Neg. Gittervorspannung  
Polarisation negative de grille V8 = 0 V 
Negative grid bias  

Steilheit (norm  ) 
Inclinaison (norm)  Sg norm = C,i mAIV 

Slope (norm  ) 

Steilheit (norm.)   ~ 
Inclinaison (norm.)   Sg norm = 1,0 mAiV 

Slope (norm.)  

Max. Lange  
Longueur max.   ~ 
Overall length 

GrSsster Durchmesaer  
Diam2tre max.   d 
Max. diameter 

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection 

Ana~endung: Oszillator-Modulator 
Application: -Oscillateur-modulateur 
Function: Oscillator-modulator 

= 95 mm 

= 45 mm 

= 0356 

= S XII 

30111'33 
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S ~~,~ 0,9mA/V 
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E 441N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Vt

If

= 4,0 V 

ca. 

env. 1,C A 
appr. 

Anodenspannung  
Tension anodique  
Anode voltage  

j~ 
a max. 

= 100 V 

Hilfsgitterspannung 
Tension auxiliaire de grille  T/ = 0 V 
Auxiliary-grid voltage  ~-

Normaler Anodenstrom  
Courant anodique normal  jt = 1,7 mA 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille  i1g~ = 0 V 
Negative grid bias  

Steilheit (norm.) 
Inclinaison (norm.)  
Slope (norm.) 

C 
norm. 

= 0,1 mA~V 

Steilheit (norm.)  
Inclinaison (norm.)  $ = 1,0 mA~V 
Slope (norm.)  X-' norm 

Max. Lange  
Longueur max.  1 = 95 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  d = 45 mm 

Maz. diameter  

Sockel  
Culot  = 0,356 
Base  

Sockelschaltung  
Connexion du color  = S XIi 

Base connection 

Anwendung : Oszillator-Modulator 
Application : Oscillateur-modulateur 
Function : Oscill ator-modulator 
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E 442 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffagc  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Schirmg itterspannung  
Tension de grille-ecran  
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille  
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   8 ~k~ = 700 
Amplification factor  

2'~ 

vo max. 

y g~ 

LQ

vg

= 4,0 V 

ca. 
= env. 1,0 A 

appr. 

200 V 

= 100 V 

= 1,5 mA 

ca. 

= env. 1,3 V 

appr. 

Steilheit (max.)  
Inclinaison (max.)   S = 1,2 mA(V 
Slope (max.)   

max. 

Steilheit (norm.)  
Inclinaison (norm.)   S norm. = 0,9 mA~V 
Slope (norm.)  

Innerer Widerstand (norm.)  
RSsistance interieure (norm.)   Ri = 800000 Ohm 
Internal resistance (norm.)  

Anod en-Gi tterk apazitiit  
Capacite grille-plaque   CQ~ 

= 0,005 icFcP 
Anode-grid capacity  

Max. Lange  
Longueur mas.   ~ — 112 mm 
Overall length  

Griisster Durchmesser  
Diam2tre max.   Cr' = 47 mm 
Max. diameter  

Sockel  
Culot   = 0 35 
Base  

Sockelschaltung  
Connexion du color  
Base connection  

Anwendung: 
ADPlications: 
Function: 

H.F.-Verstark~ung 
Amplification h.f. 
H F. amplification 
Z.F: Verstarkung 
Amplification m.f. 
I.F. amplification 

= SX 
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5 
f =4,OV 
~a max=200V 
g =0 V 

la - ?,SmA 
Smax =?,2mA/V 
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g Ck) =700 

4 

'~ 
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~ 442 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

_ Schirmgitterspannung  
Tension de grille-ecran   V ~ 
Screen-grid voltage   8 

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  

  V t

Va max 

   1 
.a 

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstiirkungsfaktor   
k Coefficient d'amplification   $~ 

Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm) Rl = 800000 Ohm 
Internal resistance fnorm.l  

An oden-G i t t e rkapazita t 
Capacite grille-plaque   = 0,005 ~~F 
Anode-grid capacity 

og 

Max. Lange   1
Longueur max.   — 112 mm 

Overall length  

Grosster Durchmesser  
Diametre max.   cl = 47 mm 

Max. diameter  

Socket 
Culot   = 0 35 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

v~ 

  'S max 

= 4,0 V 

ca. 

env. 1,0 A 

appr. 

200 V 

= 100 V 

= 1,5 mA 

Anwendung: 
Applications: 
Function: 

H.F.-Verstarkung 
Amplification h.f. 
H.F. amplification 

Z.F.-Verstarkung 
Amplification m.f. 
LF. amplification 

ca. 

= env. 1,3 V 

appr. 

= 700 

= 1,2 mAIV 

$ = 0,9 mAIV 
norm 

= S X 
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E 442 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

V ao 

V aR 

V oL 

W u

1 c 

Max. Schirmgitterspannung   V g~o 
Tension de grille-ecran max.  
Max. screen-grid voltage   jI 

g 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.  
Max, screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. 
Limites approxim. du tour. de gr.-ecran 
Approx. limits of screen-grid current 

Git t erstr om-Ei ns atzpu nkt  
Point de comment. du courant de grille 
Starting point of grid current  

W ~ 
g 

II 
g 

1' g' min. 
I~ g max. 

Vgi 

Max. Widerstand im Gitterkreis   jZ 
"~+ Point de comment. du courant de grille gl 

Max. resistance in grid circuit   Rgs 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode j~ 
Max, voltage between filam. and cathode 

fc 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode 
Max. resist. betty. filament and cathode 

Kapazitaten 
Capacites 
Capacities 

xfr

C g

C u

C ag 

_- aoo v 
= 250 V 

= 200 V 

= 1,0 W 

= 10 mA 

= 300 V 

_ Vn —30 V 

max. 150 V 

= 0,25 W ' 

= O,b mA 

= 0,2 mA 

= 0,9 mA 

_ —1,3 V 

= 1,5 M.Ohm 

= 1,0 M.Ohm 

= so v 

= 20000 Ohm 

= 11 ~~F 

= 8,3 ~~F 

= 0,005 ~~F 



/a (mA) 
3, 0 

as 

Zo 

1, 5 

1,0 

0,5 

0 

as 

Zo 

1,5 

1, 0 

0,5 

0 

Vq-1oo v PHILIPS 
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E442 
f=4,o V 

Vg=-1~OV 

Vg=-1,sV 

Vg=-2,0 V 

200 300 Va CV) 

Vg 95V 
Vf=4,OV 

Vg=-1~OV 

__--Vg=- 1sV 

Vg= —2,OV 

XX! 300 Va :V) 



E 442 
PHILIPS „MINi~ATT" 

Max. Anodenspannung  
Tension anodique mas.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

~Ro 
V
°R 

V
°G 

W~ 

jc 

Max. Schirmgitterspannung   V g, o 
Tension de grille-Ecran max.   ~ 
Max. screen-grid voltage   Vg

Max. Scbirmgitterbelastung  
Dissipation de grille-Ecran max.   jVg(
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-Ecran moycrt  
Average screen-grid current  

j' 
g 

Ungcfahre Grenzw. des Schirmgitterstr. j ~ 
Limites approxim. du tour. de gr.-Ecran g min. 

Approx. limits of screen-grid current ( jg max. 

G it to rst rom-Einsatzpu nkt  
Point de comment. du courant de grille 

Vgi Starting point of grid current  

Max. Widerstand im Gitterkreis  
REsistance max. dans le circuit de grille Rgt 
Max. resistance in grid circuit   Rg

Max. Spann. zwischen Faden and Kath. 
Tension maa. entre filament et cathode j7 
Max. voltage between filam. and cathode f` 

Max. Widerst. zwischen Faden and Kath. 
REsist. max. entre filatent et cathode 
Max. resist. betty. filament and cathode 

Kapazitaten 
CapacitEs 
Capacities 

= aoo v 
= 250 V 

= Z00 V 

= 1,0 W 

= 10 mA 

= 300 V 

V —50 V 
u 

maa. ]50 V 

= 0,25 W 

= 0,6 mA 

= 0,2 mA 

= 0,9 mA 

_ —1,1 V 

= 1,5 M.Ohm 

= f;0 M.Qhm 

= 50 V 

Rf ~. = 

C g = 
C Q = 

C aR 
= 

20000 OhEtt 

11 ~ftr• 
8,3 ~FtF 

0,005 ~uF 

1(6'33 



la (mA) 
3, 0 

2,5 

20 

1, 5 

9,0 

a,s 

0 

zs 

2,0 

1,5 

f, 0 

0,5 

9- foo V PHILIPS 
hfll6/lb✓ATT 

X442 
f_4,0 V 

Vg=-10V 

Vg=- 1,SV 

Vg=-2,0 V 

200 30o ve cV~ 

1 

Vg-75V 
Vf-4,OV 

Vg.-1~OV 

Vg= — f,SV 
I 

Vg. —2~OV 

100 d''00 300 V~q : V) 



E 442S 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  
Heizstrom  
Courant de chauffage  
Filament current  
Anodenspannung  
Tension anodique  
Anode voltage  

%~., Schirmgitterspannung  
Tension de grille-ecran   vg ' = 60 V 
Screen-grid voltage  
Normaler Anodenstrom  
Courant anodique normal   i~ 4 ntA 
Normal anode current  
Neg. Gittervorspannung  
Polarisation negative de grille  
Negative grid bias  
Verstarkungsfaktopr   

8 ~k~ 400 Coefficient d'am lification  
Amplification factor  
Steilheit (max.)  
Inclinaison (max.)   S' = 1,1 mA~V 
Slope (max.)   max• 
Steilheit (norm.)  
Inclinaison (norm.)   $ = 1,0 mA(V 
Slope (norm.)   norm. 

Innerer Widerstand (norm.)  
Resistance interieure (norm.)   jZ, = 400000 Ohm 
Internal resistance (norm.)   ~ 
Anod en-Girt erkap az it a t  
Capacite grille-plaque   

C ab 
= 0,02 ttttF 

Anode-grid capacity  

Max. Lange  
Longueur max.   ( = 120 mm 
Overall length  
Grosster Durchmesser  
Diametre max.   c~ = 51 mm 
Max. diameter  
Socket  
Culot   = 0 35 

r~ Base  
Sockelschaltung  
Connexion du color   — S X 
Base connection  

of

v[1 mas. 

= 4,0 V 

ca. 
= env. 1,0 A 

apor. 

200 V 

ca. 
= env. 2 V 

appr. 

Anwendung: H.F.-Verstarkung Z.F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

Anodengleichrichtung 
Detection par caracteristique plaque 
Anode bend detector 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 



l~H/L/f S 
M/N/WATT 
E442 S 

12 ~a CmA) 

10 
~f = 4,OV 

max
=

200V 

I9 = 4mA 
max =9,1mA/V 

Snorm=~,OmA/V 
q (k~ = 400 

8 

l~_XJb 
Vg GOV 

2lbV 

6 

41~95200V 
V~ 40 

_ 
V 

2 
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E 442S 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

V f

Heizstrom  
Courant de chauffage   If
Filament current  
Anodenspannung  
Tension anodique   V~ max 
Anode voltage  
Schirmgitterspannung  
Tension de grille-ecran   v 1
Screen-grid voltage   g 

Normaler Anodenstrom  
Courant anodique normal   l u
Normal anode current  
Neg. Gittervorspannung  
Polarisation negative de grille V~ 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   g(k) 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

S max 

= 4,0 V 

ca. 

_= env. 1,0 A 
appr. 

= 200 V 

= 60 V 

= 4 mA 

ca. 
= env. 2 V /~ 

appr. 

= 400 

_ ~,1 mAIV 

Steilheit (norm.)   
= 1,0 mAIV Inclinaison (norm.)   $ norm 

Slope (norm.)  
Innerer Widerstand (norm.)  
Resistance interieure (norm)  R~ 
Internal resistance (norm.)  

Anoden-Gitterkapazitat 
Capacite grille-plaque   CaX Anode-grid capacity 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser 
Diametre max. 
Max. diameter  
Sockel 
Culot  
Base 
Sockelschaltung 
Connexion du culot  
Base connection  

Anwendung: 
Applications: 
Function: 

  d 

= 400000 Ohm 

= 0,02 Fc~F 

= 120 mm 

= 52 mm 

= 0 35 

= S X 

H.F.-Verst"arkung Z.F.-Verstarkung 
Amplification h.f. Amplification m.f. 
H.F. amplification I.F. amplification 

An od en gl ei c h ri chtung 
Detection par caractEristique plaque 
Anode bend detector 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 
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PHILIPS 
M/NI~ATT 
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12 /a CmA) 
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_GOVV
l9 = 4mA 
max =1,9mA/V 

Snorm=~,OmA/V 
q (k~ = 400 
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E 4425 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Maa. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current ... ....  

vao 
V 

1
~uR 
"L 

~a 

Max. Schirmgitterspannung   Vg o 
Tension de grille-Ecren max.   

v 
~ 

Max. screen-grid voltage   ~ 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran mac  ll>g r 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  
Average screen-grid current  

Il 

Ungefahre Grenzw. des Schirmgitterstr. Ike 
Limites approxim. du tour. de gr.-ecran min. 

Approx. limits of screen-grid current 1 ~ max. 

G itterstrom-Einsatzpunkt  
Point de commene. du courant de grille 

VSi Starting point of grid current  

Max. Widerstand im Gitterkreis   ]: 
Resistance max. daps le circuit de grille xt 
Max. resistance in grid circuit   R~, 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode 
Max. voltage between filam. and cathode V  (c 

Max. VUideest. zwischen Faden and Kath. 
Resist. max. entre filament et cathode jZ 
Max. resist. betty. filament and cathode f`~ 

Kapazitaten   
C gCapacit~s  ~ Q

Capacities   C 
ag 

= 400 V 

= 250 V 

= 200 V 

= 1,0 N 

= 10 mA 

400 V 

V —50 V 

max. 100 V 

= 0,25 a' 

= 0,5 mA 

= 0.1 mA 

= 1,C mA 

_ —1,3 V 

= 1,5 M.Ohm 

= I,0 M.Ohm 

= 50 V 

= X000 Ohm 

= 8,8 ~t~F 

= 6,4 ~uF 

= 0,02 ~ftF 

1918'33 
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E 443H 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Schiringitterspannung 

  V 
f 

= 

r} 
= 

V a 
= 

max 

4,C V 

1,1 A 

250 V 

Tension de grille-ecran   iJ / = 250 V 
Screen-grid voltage   S 

Normaler Anodenstrom  
Courant anodique normal   — 36 mA 
Normal anode current   

l a

Neg. Gittervorspannung   ca. 
Polarisation negative de grille V g = env. 15 V 
Negative grid bias  

appr. 
Verstiirkungsfaktor  
Coefficient d'amplification   S(k) = 130 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.)   S = 3,5 mAIV 
Slope (max.)   max 

Steilheit (norm.)  
Inclinaison (norm.)   S = 3,0 mAIV 
Slope (norm.)   norm 

Innerer Widerstand (norm.)  
Resistance int~rieure (norm)   jZ, = 43000 Ohm 
Internal resistance (norm.)   1 

Anodenverlustleistung  
Dissipation anodique   tiyJ — 9 W 
Anode dissipation a max 

Max. Lange  
Longueur max.   1 = 123 mm 
Overall length  

Grosster Durchmesser  
Diam2tre max.   d = 55 mm 
Max. diameter  

Socket 
Culot   = 0 35 
Base 

Sockelschaltung  
Connexion du color   — S VIlI 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 
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1Q0 
Vf =4,OV 
amax=250V 

Vq' =250V 
- 3G 
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E 443H 
PHILIPS MINIWATT 

Heizspannung 
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

S ch i rm girt ersp a n n ung 
Tension de grille-ecran   y ~ 
Screen-grid voltage   ~ 

Normaler Anodenstrom  
Courant anodique normal   y = 36 mA 
t~iormal anode current   a ~ 

Neg. Gitterspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor   
k Coefficient d'amplification   S 

Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   S max. 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.) 
Resistance interieure (norm.) 
Internal resistance (norm.)  

Dissipation anodique  
Anode dissipation  
Anode dissipation  

Max. Lange  
Longueur max.  
Overall length  

,~~ GrSsster Durchmesser   d 
Diametre max.  
Max. diameter  

Sockel  
Culot 
Base 

Sockelschaltung 
Connexion du culot  
Base connection  

ca. 
  y env. t4 V 

~ appr. 

vJ

  R. 

Anwendung: Endstufe: 
Applications: Tube final: 
Function: Power valve: 

130 

35 mA'V 

= 3,0 mAIV 
norm. 

= 43000 Ohm 

~u mat. — 9 W 

1 

= 4,C V 

= 1,1 A 

max. 
= 250 V 

= 250 V 

= 123 mm 

= 55 mm 

= 0 35 

= S VIII 
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~~ 
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amax=250V ~g, -3GOV 
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g =130 
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E 443H 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodiquc max 
Max. anode voltage  

Max. Anodenbelastung 
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max 
Max. cathode current .  

Max. Sehirmgitterspannung  
Tension do grille-ecran mar 
Max. screen-grid voltage  

Max. Schirmgittcrbclastung  
Dissipation de grille-ecran ma x 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-~tran ntoyen  
Average screen-grid current  

Ungefiihre Grenzw. des Schirmgitterstr. 
Limites approxim. du cour. de gr.-bcran 
Approx. limits of screen-grid current . . 

Gittcrst rom-Einsatzpunkt  
Point de comment. du cour. de grille 
Starting point of grid current  

Max. Widerstand im Gitterkrcis  
R€sistance max. dans le circuit de grille 
Max. resistance in grid circuit 

Nutzleistung 
Puissance Mile 
Output 

Kapazitiiten 
Capaci[es 
Capacities 

v~o
v aL 

= 500 V 

= 300 ~~ 

~~ = 9 W 
a 

Vg, o
VgI 

111 
g 

t 

Ig, 

= 50 m A 

= 500 V 

= 250 V 

= 2,5 W 

= 6,8 mA") 

Igo min. = 4,5 mA") 

l g~ max. = 9 tnA") 

V gi = —2 V 

(V f = a v '"',~ 

R gt 

Rgt

= 0,8 M.Ohm 

= 0,3 M.Ohnt 

(j! — 9 V") 
L'ef( i ) 

Wot (jZ = 7000 Ohm")— 
2,S Q" 

~'oz 
(Rgeff _ 

000 Ohm') — 
3,t ~•') 

t ag = ~,, uuP 

C ok. = 14,1 uft~ 

Cgk = 9,3 uitl: 

" Gemessen bei ~ V = V ~ = 250 V 
Mesure pour ° g 

Measured at y ft = 36 mA 

1918'33 
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E 443N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  Vf = 4,0 V 

Filament voltage  
ca. 

Heizstrom  
Courant de chauffage  
Filament current  

If = env. 1,0 A 

appr. 

Anodenspannung  
Tension anodique  a maa 

= 400 V 
Anode voltage 

Sc hi rm g itt erspann ung  
Tension de grille-~cran  Vl 

P 
= 200 V 

Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  

1
a 

= 30 mA 

Normal anode current  
ca. 

Neg. Gittervorspannung  
Polarisation negative de grille V = env. 40 V 

Negative grid bias  
8 appr. 

Verstarkungsfaktor  
Coefficient d'amplification  g(~e) = 75 
Amplification factor 

Steilheit (ma=.)  
Inclinaison (max.)  S max = 3,5 mA~V 
Slope (max.)  

Steilheit (norm  ) 
Inclinaison (norm) $ norm. = 1,9 mA(V 
Slope (norm  ) 

Innerer Widerstand (norm  ) 
Rt:sistance intErieure (norm.)  Rf = 40000 Ohm 
Internal resistance (norm.)  

Anodenverlustleistung  
Dissipation anodique  Wamax. = 12 W 
Anode-grid capacity 

Max. Lange  
Longueur max.  ~ = 110 mm 
Overall length 

Grosster Durchmesser  
Diam~tre max.  d = 57 mm 
Ma:. diameter 

Sockel 
Culot  = 0 40 
Base 

Sockelschaltung  
Connexion du color  = S. VIII 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 
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E 443N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Hei.- strom  
Courant de chauffage  
Filament current  

y~. 4,0 V 

ca. 

env. 1,0 A 

appr. 

Anodenspanmmg  
Tension anodique   y = 400 V 
Anode voltage   o max. 

S~hirmeittersoannung  
Tension de grille-ecran  
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille  
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   g ~k~ = 75 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   $ = 3,5 mA~V 
Slope (max.)   

°1as ' 

Steilheit (norm.)  
Inclinaison (norm.)   $ norm. = 1,9 mA1V 
Slope (norm.)  

Innerer Widerstand (norm)  
R€sistance interieure (norm.)   ]Zi = 4000C Ohm 
Internal resistance (norm.)  

Anadenverlustleistung 
Dissipation anodique   Z~ = 12 ~' 
Anode dissipation 

a mas. 

Max. Lange   ` 
Longueur max.   = 110 mm 
Overall length  

Griisster Durchmesser  
Diametre max.   C~ = 57 mm 
Max. diameter  

y g f = 20o v 

— 30 mA l~~ — 

ca. 

y = env. 40 V 
A 

appr. 

Sockel  
Culot   = 0 4C 
Base  

Sockelschaltung   = S. VIII Connexion du color  
Base connection  

Anwendung: Endstufe 
Applications: Tube final 
Function: Power valve 
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E 443N 
PHILIPS „MINIWATT" 

%"~ 

..1 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

v a o 

v aL 

W a 

I c 

Max. Schirmgitterspannung   j1 ~ 
Tension de grille-Ecran max.   glo 

Max. screen-grid voltage   V g

Max. Schirmgitterbelastung  
Dissipation de ¢ripe-~cran max.   Wg l 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-~cran moyen   t gl 
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. j ~ 
Limites approxim. du tour. de gr:fcran 8 min. 

Approx. limits of screen-grid current 1 ~ max. 8 

= 650 V 

= 40C V 

= 12 W 

= 6C mA 

= 4C0 V'~ ) 

= 200 V 

= 1,5 W 

= 5,4 mA 

= 3,5 mA 

= 7 mA 

Gitterstrom-Einsatzpunkt   jT 
Point de comment. du courant de grille %t = —2 V 
Starting point of grid current   ~ o

f  
= 4 \' I~ , 

Max. Widerstand im Gitterkreis   Rgt 
REsistance max. daps le circuit de grille R Max. resistance in grid circuit   g-

Nutzleistung  
Puissance utile  
Output 

W of (R a ef, = 
14000 Sll a 

W ~V 8 efi— 
20,2 V~ 

p- (R — la000 c~~ 
a 

= 0,6 M.Ohm 

= 0,2 M.Ohm 

= 4 W 

5,4 W 

C = 0,9 ~~F 
Kapazit3ten uR 
Capacites   C qk = 8,3 ftFtF 
Capacities   

C gk I1 ~~F 

'%) 650 V bei selbstregelender neg. Gitterspaanung 
650 V en appliquant une polarisation negative de grille automatique 
650 V with automatic grid-bias 
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PHILIPS „MINIWATT" E 
Heizspannung   

V Tension de chauffage   f 
Filament voltage 
Heizstrom  
Courant de chauffage  
Filament current  
Anodenspannung  
Tension anodique   V~~ 
Anode voltage 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 
Schirmgitterspannung 
Tension de grille-ecran 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodique normal . 
Normal anode current . 
Neg. Gittervorspannung 
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor ~ 
Coefficient d'amplification g~ °~ 
Amplification factor 
Innerer ~Viderstand  
Resistance int6rieure Rl = 2,5 M.Ohm 
Internal resistance  

Schirmgitterspannung 
Tension de grille-ecran V~' 45 V 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodique normal I a = 0,9 mA 
Normal anode current . 
Neg. Gittervorspannung ca, 
Polarisation negative de grille Vx env. 2,3 V 1; ~ 0 I i\t n 
Negative grid bias   appr, 
Verstarkungsfaktor  
Coefficient d'amplification $~k~ 800 
Amplification factor 
[nnerer Widerstand  
Resistance int~rieure Rf 1,0 M.Ohm 
Internal resistance  
A noden-G i t to rkapa zi tat 
Capaci[e grille-plaque   Cce 

— 0,003 µ,SF 
Anode-grid capacity 
Max. Lange  
Longueur max.   ~ — t30  
Overall length  
Grosster Durchmesser  
Diametre max.   C~ — 51 nun 
Max. diameter  
Sockel 
Culot   — B 35 
Base 
Sockelschaltung  
Connexion du culot   = S XV 
Base connection  

Anwendung: Diodeng(eichrichtung and N.F: Verstarkung 
Application: Detection par diode et amplification b.f. 
Function: Rectifying at diode and l.P amplification 

I f

'S max. 

4,0 V 

ca. 
— env. 1,1 A 

appr. 

200 V 

= 3,0 mAiV 

y~~ 33 V 

I a 0,35 mA 

ca. 
v Q = env. 2,3 V R _ C 3 M!) 

appr. 

1000 

r 

4170'33 



PH/L/PS 
MlN/WATT 
E 444 

/a (mA) G 

5 

Vf = 4,0 V 
Va~~ 200V 

Smax = 3,OmA/V 

Cag = 0,003,~~~F 
4 

3 

_20000 , 

Vq~ 

Vg=45V 

Vq 

Vg 90V 

55 

~ 33V 

Ra

Ra_G0~0~, V 2 

Ra_900000~, 

1~=300000..2, ~ ', 1 

,~~ 

Vq (VI 

-iG '4 -~2 -10 0 



PHILIPS „MINIWATT" E 444 
Heizspannung  
Tension de chauffage 
Filament voltage 

Heizstrom  
Courant de chauffage 
Filament current  

Anodenspannung  
Tension anodique 
Anode voltage 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Schirmgitterspannung 
Tension de grille-ecran 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodique normal i~ = 0;35 mA 
Normal anode current . 
Neg. Gittervorspannung ca. 
Polarisation negative de grille 'UQ = env. 2,3 V R~~ 
Negative grid bias   appr. 

Verstarkungsfaktor  
Coefficient d'amplification g(k) = 1000 
Amplification factor 

Innerer Widerstand  
Resistance interieure Rt = 2,5 M.Ohm ~ 

✓f = 

tf = 

vu = 

4,0 V 

ca. 

env. 1,1 A 
appr. 

200 V 

`Smax. = 3,0 mA1V 

Vg! = 33 V 

Internal resistance  

Schirmgitterspannung 
Tension de grille-ecran v~l = 45 V 
Screen-grid voltage  

Normaler Anodenstrom 
Courant anodique normal Za = 0,9 mA 
Normal anode current . 

Neg. Gittervorspannung ca. 
Polarisation negative de grille `Ue = env. 2,3 V 
Negative. grid bias   appr. 

Verstarkungsfaktor   
k Coefficient d'amplification $~ ~ = 800 

Amplification factor 

0,3 M(Z 

RU = 0,1 M$~ 

Innerer Widerstand  
Resistance interieure Ri = 1,0 M.Ohm 
Internal resistance  

Anoden-Gitterkapa zit$t 
Capacite grille-plaque   Cat = 0,003 ~~F 
Anode-grid capacity 

Max. Lange  
Longueur max.   Z — 130 mm 
Overall length  
Grosster Durchmesser  
Diametre max.   d = 51 mm 
Max. diameter 

Sockel 
Culot   = B 35 
Base  

Sockelschaltung  
Connexion du culot   = S XV 
Base connection  

Anwendung: Diodengleichrichtung and N.F.-Verstarkung 
Application: Detection par diode et amplification b.f. 
Function: Rectifying at diode and l.p amplification 

4110'33 
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L~ 444 

~a (mA) 6 

5 
Vf = 4,0 V 

Vamax= 200V 

Smax = 3,OmA/V 
Cag = O,Gb3~~f 

4 

3 

_20000_rt., 

Vq' 

Vg= 

Vq~ 

Vg Sl~V 

55 

45 V 

33V 

Ra

Ra_GOG1~On., V 2 

Ra _ 1000(~~, 

Ra_3000L'~~, 1 

V9 cv~ 
-76 14 ~2 -10 -8 -6 -4 2 0 



PHILIPS „MII~TIWATT" 

blax. Anodenspannung   ) ++o = 400 V 

Tension atodique max.   
V °R 

= 250 \r 

Max. anode voltage   [/ = 200 
°L 

Max. Anodenbelastung  
Dissipation anodique max.   1}l = 1,0 IX
Max. anode dissipation   u 

Max. Kathodenstrom  
Courant cathodique max.   / = 10 mA 
Max. cathode current   ` 

~/ f = 300 \' 
Max. Schirmgitterspannung   p 
Tension de grille-ecran max. . .. . . . '~ = Vo -50 V 
Max. screen-grid voltage   VK1 max. I5. v 

r 

Max. Schirmgitterbelaswng  
Dissipation de grille-ecran max  [Yl ' = 0,23 \V 
Mai: screen-grid dissipation   ~ 

Mittlerer Schirmgitterstrom 
Courant de grille-ecran moyen . . . ,   ]~i = O S mA`>) 
Average screen-grid current  

Gitterstrom-Einsa[zpunkc  
l' _ -t,3 v Point de comment. du cpurant de >;rille 

Ri Starting point of grid current  

hiax. Hilfsanodenspannung  
Tension anodique auxiliaire max.   lJ ~ = 20 V 
Max. auxiliary anode voltage   u ptax 

Max. HilFsanodenstrom  
Courant anodique auxiliaire max. . . .   ( = 0,5 mA 
Max. auxiliary anode current   ° ma.x 

Max. Widerstand im Git[erkreis   ]Z = 2 M.Ohm 
Resistance max. dans le circuit de grille g t 
Max. resistance in grid circuit   Iz > = 1 M.Ohm 

R= 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode V = 50 V 
Maz. voltage between filam. and cathode ~` 

Max. Widerst. zwischen Faden and Kath 
REsis[. max. entre filament et cathode ]Z = 20000 Ohm 
Max. resist. betty, filament and cathode ~` 

12 ~ ++,F 
Kapazitacen  

C Q 
— ' 

Capaci[es   C = F=~ µ/cF 
Capacities  C = C.003 µµF 

Gg 

V 200 V C,- — S,5 n~~I;

V r 90 V Cite , G 0.5 ~,+++F 
Mesur6 pour ~ 

R 0,02 M.Ohm 
M easurcd at '~ 

I 3.3 mA 



/a (mAl 
9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

2 

1 

0 

Vq 
--Vf 

~ 
90V 

=4,OV 

Vg. -1 V 

Vq=-2V 

=-3V 
i 

• Kg=-4 V 
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Vg=-2V 
V =-3 
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E 444 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
'Pension anodique max.  
Max. anode voltage  

Maa. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

~~"1 Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Schirmgitterspannung  
Tension de grille-ecran max.  
Max. screen-grid voltage  

Max. Schirmgitterbelastung  
Dissipation de erille-ecran max.  
Max, screen-grid dissipation  

Mittlerer Schirmgitterstrom 
Courant de grille-ecran moyen 
Average screen-grid current  

V ao = 

v u 
j1 2 
cy 

= 
= 

W u 
= 

1 c 

T 
~ g'o 

ilKl 

W 
R 

~ / 
8 

G i t t erstrom-Einsatzpu n kt  
Point de comment. du courant de grille ~ 
Starting point of grid current   St 

Max. Hilfsanodenspannung  
Tension anodique auxiliaire max.  
Max. auxiliary anode voltage  

Max. Hilfsanodenstrom  
Courant anodique auxiliaire max.  
Max. auxiliary anode current  

Max. Widerstand im Gitterkreis  
Resistance max. daps le circuit de grille 
Max. resistance in grid circuit  

Max. Spann. zwischen Faden uad Kath 
Tension max. encre filament et cathode 
Max. voltage between filam. and cathode 

Max. Widerst. zwischen Faden and Kath. 
REsist. max. entre filament et cathode 
Max. resist. betty. filament and cathode 

Kapazitaten 
Capacites 
Capacities 

u max 

I 
u max 

400 V 

250 V 
200 V 

1,o a' 

= 10 mA 

= 300 V 

= Vn -50 V 
max. ISJ V 

= 0,2~ W 

= C 5 mA") 

_ -1,3 V 

= 20 V 

= 0,5 mA 

Rgt = 2 M.Ohm 

jl ' = 1 M.Ohm 
l; - 

V ft 

Rtt 
C~ 
C Q

Cep

v z0o v 
~) Gemessen bei 

V~( 1 = 90 V 
Mcsur~ pour 

Measured at 

2 
x 
a 

= 0,02 M.Ohm 

I = 3.3 mA 

= 50 V 

= 20000 Ohm 

= 12 trnP 

= F,H uttF 

= C,003 Ft~F 
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2 
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Vg 
~ 

90V 
Vg= —J V 

f -4,OV 

Vq= -2 V 

Vg =-3 V 

Ikj=-4 V 
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PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   v~ — 4,0 V 
Filament voltage 

Heizstrom  
Courant de chauffage  
Filament current  

if
ca. 

= env. 1,0 A 
appr. 

Anodenspannung  
Tension anodique   v = 200 V 
Anode voltage ~°pax' 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannungg  
Polarisation n€gative de grille . 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification  
Amplification factor 

Steil6eit (max.) 
Inclinaison (max.) 
Slope (max.)  

Steilheit (norm  ) 
Inclinaison (norm) 
Slope (norm  ) 

Innerer Widerstand (norm  ) 
Rbsistance int~rieure (norm.) 
Internal resistance (norm  ) 

Max. Lange  
Longueur max 
Overall length 

tU

v~ 

= 6 mA 

ca. 

= env 3,5 V 

appr. 

glk) = 30 

max. = 2,5 mA/V 

S norm. = 

Ri = 

  L = 

Grosster Durchmesser  
Diametre max.   d 
Maz. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du color  
Base connection  

Anwendunp~: Gleichrichtung 
Application: Detection 
Function: Detection 

2 mA~V 

15000 Ohm 

115 mm 

= 46 mm 

= C 35 

= S XIV 

4/10'33 
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Va =200V 
la = G mA 
Smax = 3, SmA/V 
Sim=2,OmA/V 
q(k) - 25 

1G 
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E 444S 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage 

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage 

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille . 
Negative grid bias  

Vf

If

= 4,0 V 

ca. 
= env. 1,0 A 

appr. 

Vu max = 200 V 

Ia

Vg

= 6 mA 

ca. 
= env 3,5 V 

appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g(k) = 30 
Amplification factor 

Steilheit (max.) 
Inrtlinaison (maz.) 
Slope (max.)  

Steilheit (norm  ) 
Inclinaison (norm  )
Slope (norm  ) 

Ltnerer Widerstand (norm  ) 
Resistance int6rieure (norm.) 
Internal resistance (norm  ) 

Max. Lange  
Longueur max. 
Overall length  

Grosster Durchmesser 
Diametre max.  
Mas. diameter  

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Gleichrichtuag 
Application: Detection 
Function: Detection 

max. = 2,5 mAIV 

S norm. = 2 mAIV 

Ri

  1 

d 

= 1500C Ohm 

= 115 mm 

— 46 mm 

= C 35 

= S XIV 

21112'33 
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E 444S 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   ~f = 4,0 V 
Filament voltage 

Heizstrom  
Courant de chauffage   i f
Filament current  

ca. 

= env. 1,0 A 
appr. 

Anodenspannung  
Tension anodique   v~~ max. = 200 V 
Anode voltage 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

!n 
= 6 mA 

ca. 

= env 3,5 V 
appr. 

V"erstarkungsfaktor  
Coefficient d'amplification   g(k) = 30 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) ~ ~ $ = 2,5 mAIV 
Slope (max.) 

max. 

Steilheit (norm  ) 
Inclinaison (norm)  $ norm. = 2 mAIV 
Slope (norm  ) 

Iunerer DG'iderstand (norm  ) 
Resistance interieure (norm.) Rf = 1500C Ohm 
Internal resistance (norm  ) 

Max. Lange  
Longueur max.   ~ = 115 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   d = 46 mm 
Max. diameter 

Socket 
Culot   = C 35 
Base 

Sockelschaltung 
Connexion du culot   = S XIJ 
Base connection  

Anwendung: Gleichrichtung 
Application: Dltection 
Function: Derecaion 

21(12'33 
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E 4445 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anodc voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodcnstrom  
courant cathodique max.  
Max. cathode current  

vao
V qR 

V qL 

Wq

~c 

Gitterstrom-Einsatzpunkt  
Point de comment. du courant de grille v Starting point of grid current   gt 

Max. Hilfsanodenspannung  
Tension anodique auxiliaire max.   jJ I 
Max. auxiliary anode voltage   a max 

Max. Hilfsanodenstrom 
Courant anodique auxiliaire max. 
Max. auxiliary anode current  

= 4C0 V 

— 250 V 

= 200 V 

= 1,5 U✓ 

= 15 mA 

_ —1,3 V 

= 2C V 

~o / ntax. = 0,5 m.4 

~, Max. Widerstand im Gitterkreis   R _ 2 M.Ohm 
REsistance max. daps le circuit de grille RRt 

_ 1 M.OF.m Max. resistance in grid circuit   zs 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode vjc 
Max. voltage between filam. and cathode 

Max. Widerst. zwischen Faden and Kath. 
REsis[. maa. entre filament et cathode Rjc 
Max. resist. betty. filament and cathode 

= 50 V 

20000 Ohm 
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PHILIPS „MINIWATT°° E 445. 
Heizspannung  
Tension de thauffage   jJ = 4,0 V 
Filament voltage   f 

Heizstrom  
Courant de thauffage   [t
Filament current  
Anodenspannung  
Tension anodique   V 
Anode voltage   a inax 

S ch i rmgi t ters pann u ng  
Tension de grille-ecran   v~~! 
Screen-grid voltage  .. 

Norma!er Anodenstrom  
Courant anodique normal   1
Normal anode current  

(Vg = -2 V) 

Normaler Anadenstrom  
Courant anodique normal  
Normal anode current   l a 

(Vg = -40 V) 
Verstarkungsfaktor  
Coefficient d'amplification   S(Lz) = 300 
Amplification factor 
Steilheit (max.) 
Inclinaison (maxJ   

$max 
= 1,2 mA~V 

Slope (max.) 
Steilheit 
Inclinaison   $ = 1,0 mAiV 
Mutual conductance  

(Vg = -2 V) 
Steilheit 
Inclinaison   $ 
Mutual conductance  

(Vg = -40 V) 
Innerer Widerstand (norm.)  
Resistance interieure (norm) jz 
Internal resistance (norm.)   a 

(Vg = -2 V) 
Innerer Widerstand (norm.)  
Resistance interieure (norm) 

Ra Internal resistance (norm.)  
(Vg = -40 V) 

Anoden-Gitterkapazitat 
Caoacite grille-plaque   (; 
Anode-grid capacity c'~ 

Max. Lange  
Longueur max.   L 
Overall length  
Grosster Durchmesser  
Diametre max.   cL 
Max. diameter  
Sockel 
Culot  
Base 
Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

ca. 

= env. 1,1 A 
appr. 

= 200 V 

= 100 V 

ca. 

= env. 6 mA 
appr. 

ca. 

= env. 0,01 [nA 
appr. 

= 0,005 mA~V 

_= 300000 Ohm 

> 10 M.Ohm 

0,003 ~~.F 

= 127 mm 

= 51 mm 

= 0 35 

= S X 

Z.F.-Verstarkung 
Amplification n[.f. 
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la(mA) 

~ 
Vf = 4,0 V 
Vamax =2UOV 
Vg =100V 
Vg =2-40 V 
Six =1,2mA~V 

8~ 
Va=150-2G10V 

Vq=100V 

Va=100-ZOOV 
V9'- 75V 

4 

2 

~q tV~ 

- 40 35 30 25 20 -15 -70 -5 



E 449 
PHILIPS „MINIWATT" 

Heizapannung  
Tension de chauffage   [7 = 4 V 
Filament voltage   f 

Heizstrom   ` a' 
Courant de chauffage   If = env. 1,2 A 
Filament current   appr. 

Elektroden Spannungen   V a = 200 V 
Tensions d'electrodes   Vg ~ = 80 V 
Electrode voltages   = 80 V 

V ga 
Steilheit 
Inclinaison  
Mutual conductance   'Saglmax = 3 mA1V 

(Vgs = -2 V; Vgt = -2 V; Ia = 3 mA) 

Steilheit 
Inclinaison  
Mutual conductance   Say7norm 

_ 2 mA1V 

(Vga = -2 V; Vgt = -2 V; Ia = 3 mA) 

Steilheit 
Inclinaison 
Mutual conductance   = 
(Vga = -7 V; Vgt = -15 V; Ia = Sa1:lnorm 

0,001 mA) 

0,001 mA1V 

Innerer Widerstand  
Resistance interieure  
Internal resistance   Ri = 0,5 M.Ohm 

(Vgs = -2 V; Vgt = -2 V; Ia = 3 mA) 

Innerer Widerstand  
Resistance interieure  
Internal resistance   RI = 50 M.Ohm 

(Vga = -7 V; Vgt = -IS V; Ia = 
0,001 ptA) 

Maz. Lange  
Longueur maz.   1 = 130 mm 
Overall length  

Griisster Durchmesser  
Diam2tre max.   ll =- 52 mm 
Max. diameter  

Sockel  
Culot   = C 35 
Base  

Sockelschaltung   = ti XVIt Connezion du culot  
Bue cognection  

Anwendung: 
Applications: 
Function: 

211811933 

H.F.-Verat3rkung 
Amplification h.f. 
H.F. amplification 

Z.F: Verstarkung 
Amplification m.f. 
I.F. amplification 
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12 /a(mA) 

10 

f =4ov 
if = ~2A 
va = 200 v 
Vg4 = 80 V 
Vg2 = 80 V 

8 1 3=0 

6 

■■■.' 

■~® 
~Vg3 _ 

1' 

3V 

Vg3=-4V 

Vg3=-5V 
Vg~ (V~ 

I  

~~ 
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PHILIPS „MINIWATT" 
Heizspannung  
Tension de chauffage   y f = 4,0 V 
Filament voltage  

Heizstrom ca. 
Courant de chauffage   i = env. 1,1 A 

Filament current   f appr. 

Anodenspannung  
Tension anodique   y = 200 V 
Anode voltage   v max. 

Schirmgitterspannung  
Tension de grille-bcran   y ! = 100 V 
Screen-grid voltage   g 

Normaler Anodenstrom   ca. 
Courant anodique normal   y = env. 6 mA 
Normal anode current   a appr. 

(vg = -2 V) 
Normal..r Anodenstrom   ca. 
Courant anodique normal   =~ — env. 0,01 mA 
Normal anode current  appr. 

(vg = -40 V) 
Verstarkungsfaktor  
Coefficient d'amplification   g ~k~ 

= 300 

Amplification factor  
Steilheit (max.)  
Inclinaison (max.)   _ 
Slope (max.)   — 1,2 mA~V S max. 
Steilheit 
Inclinaison   = 1,0 mA~V Mutual conductance   $ 

(vg = -2 V) 
Steilheit 
Inclinaison   S = 0,005 mA~V 
Mutual conductance  

(vg = -40 V) 
Innerer Widerstand (norm.)  
Resistance interieure (norm.)   

R = 3CCCC0 Ohm 
Internal resistance (norm.)   t 

(vg = -2 V) 
Innerer Widerstand (norm.)  
Resistance interieure (norm.)   R > 10 M.Ohm 
Internal resistance (norm.)   ~ 

(vg = -40 V) 
Anoden-Gitterkapazitat  
Capacite grille-plague   C og = 0,003 ~~F 
Anode-grid capacity  

Max. Lange  
Longueur max.   ~ = 127 mm 
Overall length  
Grosster Durchmesser  
Diametre max.   ~( = 51 mm 
Max. diameter  

Sockel  
Culot   = 0 35 
Base  

Sockelschaltung  
Connexion du culot   = S X 
Base connection  

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.f. 
Function: H F. amplification 

Z.F -Verstarkung 
Amplification m.f. 
I.F. amplification 

E 445 
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la(mA) 

10 
Vf = 4,0 V 
Vamax=~V 
Vy =100V 
Vg =2-40 V 
Smax =1,2mA~V 

8_ 
Va=150-2Gt~V 

Vg=100V 

Va_ 100-200V 
Vg 75V 

4 

2 

~g lV1 

- 40 35 30 25 20 -15 -70 -5 0 



E 445 
PHILIPS „MINIWATT" 

Max. Anodenspannung   Vao 
Tension anodique max   j1 
Max. anode voltage   V °R 

°L 

Max. Anodenbelastung  
Dissipation anodique max. . .   ~V°
Max. anode dissipation  

Max. Kathodenstrom 
Courant cathodique max.  
Max. cathode current  

Max. Schirmgittcrspannung   V ~ 
Tension de grille-ecran max. . . 8 

Max. screen-grid voltage   1J I 
R 

Max. Schirmgitterbelas[ung   ~ ~ 
Dissipation de grille-ecran max.   8 Max. screen-grid dissipation . . 

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. 
Limites approxim. du tour. de gr.-fcran 
Approx. limits of screen-grid current 

1~ 
8 

1 ' g mtn. 
r ~ g max. 

Ginerstrom-Einsaczpunk[ 
Point de comment. du couran[ de grille Vgi
Starting point of grid curi'Cnt  

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille Rgt

/'\ Max. resistance in grid circuit  

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode Vte
Max. voltage between filam. and cathode 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode 
Max. resist. bet w. filament and cathode 

Kapazitiiten 
Capacites 
Capacities 

R~ r

C g

C Q

C ag 

= 400 V 

= 250 V 

= 200 V 

= 1,5 W 

= 10 mA 

= 300 V 
V°  SC V 

max. 15G V 

= 0,25 W 

= 0,8 mA 

= 0,1 mA 

= 2,0 mA 

_ —1,3 V 

= 4 M.Ohm 

= 80 V 

— 2G000 Ohm 

= 11,3 ~~F 

= 7,5 ft~F 

= 0,003 ~~F 



/,~ (m.4) 
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8 

G 
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2 
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6 

Vq 100V 

' 

Vf=4,OV 

6'g=-!SV 
V9 = -2,OV 
Vg =-2,SV—
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E 446 
PI-IILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  
Heizstrom   ca. 
Courant de chauffage   It = env. i,l A 
Filament current  

appr. 
Anodenspannung  
Tension anodiaue   it = 200 V 
Anode voltage   Amax 

Hilfsgitterspannung  
Tension auxiliaire de grille   V ! = 100 V 
Auxiliary grid voltage   ~ 
Normaler Anodenstrom  
Courant anodique normal   r a
Normal anode current  
Neg. Gittervorspannung  
Polarisation negative de grille V~ 
Negative grid bias  
Verstarkungsfaktor   

k Coefficient d'amplification   g( 
Amplification factor 
Steilheit (max.) 
Inclinaison (max.)   'S max Slope (max.) 
Steilheit (norm.)  
Inclinaison (norm.)   $ 
Slope (norm.)   norm 

Innerer Widerstand (norm.)  
Resistance interieure (norm) Ri 
Internal resistance (norm.)  

Anoden-Git to rkapazita t 
Capacite grille-plaque  
Anode-grid capacity 

Max. Lange  
Longueur max.   1 
Overall length  
Grosster Durchmesser  
Diametre max.   t~ 
Max. diameter  
Sockel 
Culot  
Base 
Sackelschaltung  
Connexion du color  
Base connection  

Vf

C¢K 

= 4 V 

= 3 mA 

ca. 
_' env. 2 V 

appr. 

= 5000 

3,5 mA1V 

2,5 mAIV 

= 2 Megohm 

= 0,002 ~~F 

= 13S mm 

51 mm 

= 0 35 

= S XVI 

Anwendung: H.F.-Verstarkung Z.F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

Gleichrichtung 
Detection 
Detection 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 
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Heizspannung  
Tension de chauffage  
Filament voltage 

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage 

Hilfsgitterspannung 
Tension auxiliaire de grille 
Auxiliary grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

of — 4 V 

ca. 

= env. 1,1 A 

appr. 

= 200_V 

= 100 V 

= 3 mA 

Neg. Gittervorspannung   ca. 
Polarisation negative de grille y = env. 2 V 
Negative grid bias   ~ appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g(k) = 5000 
Amplification factor 

Steilheit (max.) _ 
Inclinaison (max.)   $ — 3,5 mAIV 
Slope (max.)   max. 

Steilheit (norm  ) 
Inclinaison (norm)  $ = 2,5 mAIV 
Slope (norm)  norm. 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.) Ri = 2 Megohm 
Internal resistance (norm  ) 

An oden-Gitterkapazitat 
Capacite grille-plaque   

C ap = 0,002 ~~F 
Anode-grid capacity 

Max. Lange  
Longueur max.   ~ = 138 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   d — 51 mm 
Max. diameter  

Sockel 
Culot   = 0 35 
Base  

Sockelschaltung  
Connexion du culot   = S XVl 
Base connection  

Anwendung: H.F.-Verstiirkung Z F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

Gleichrichtung 
Detection 
Detection 

N.F.-Verst3rker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

4110'33 
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Heizspannung   
j1 f  = 4 V Tension de chauffage  

Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current 

Anodenspannung 
Tension anodique 
Anode voltage 

Hilfsgitterspannung 
j7~I = 100 V Tension auxiliaire de grille  

Auxiliary-grid voltage 

Normaler Anodenstrom  
Courant anodique normal   l a = 3 mA 
Normal anode current  

Neg. Gittervorspannung   ca. 
Polarisation negative de grille Vg = env. 2 V 
Negative grid bias   ca. 

Verstarkungsfaktor  
Coefficient d'amplification   $~k~ 5000 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)   Snorm. = 2,3 mAIV 
Slope (norm.)  

Inaerer Widerstand (norm  ) 
Resistance interieure (norm.) Rf = 2,2 Megohm 
Internal resistance (norm.)  

Anoden-Gitterkap azitat 
Capacite grille-plaque   Cag = 0,002 ~~,i.F 
Anode-grid capacity 

Max. Lange  
Longueur max.   = 138 mm 
Overall length 

Grosster Durchmesser  
Diametre max.   [~ = 51 mm 
Max. diameter 

Sockel 
Culot   = 0 35 
Base 

Sockelschaltung 
Connexion du color   = S XVI 
Base connection  

  It 
ca. 

= env. 1,1 A 
appr. 

  v a max. = 200 V 

  S max. = 3,5 mAIV 

Anwendung: H.F.-Verstarkung Z.F.-Veestarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

Gleichrichtung 
Detection 
Detection 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

~ o~~~aa 



PH/L/PS 
M/N/W,4TT 

E946 

12 /a (mA) 

10 
Vf = 4,OV 
Vamax =200V 
Vg' =100V 
~a =3,OmA 
Smax -3,SmA/V 
Snorm = ~3mA/V 
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Mas. Anodenspannung   i att ~- d00 \' 

Tension anodique maz  VaR :250 \' 
Max. anode voltage  

VoL 200 V 

Max. Anodenbelastung 
Dissipation anodique max 
Max. anode dissipation  

W Q

Max. Kathodenstrom  
Couran[ cathodique max.   )~ 
Max. cathode current  

1,0 N 

-- 10 m.4 

Max. Schirmgitterspannung   [J ~ — 400 V 
Tension de grille-ecran max  % ° — 1,5 x Vn 
Max. screen-grid voltage   VY max. 125 \' 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max. j~Ql 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom 1 ~ 
Courant de grille-bcran moyen g 
Average screen-grid current  

_- 0,3 W' 

I,2 mA 

Ungefiihre Grenzw. des Schirmgitterstr. ) 
Limites approxim. du tour. de gr.-ecran ~ °11°- -  ̂ 0,8 mA 
Approx. limits of screen-grid current ) L ,~~.y~ - I,6 mA 

Gitterstrono-Einsatzpunkt  
Point de comment. du tour. de grille Vg
Starting point of grid current t

Max. Widerstand im Gitterkreis 
Resistance max. dans le circuit de grille ]Z~ t
Max. resistance in grid circuit 

Max. Spann. zwischen Faden and Kath. 
Tension max. antra filament et cathode v~ c 
Max. voltage between filam. and cathode 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. antra filament et cathode R, c 
Max. resist. beta. filament and cathode 

Kapazita[en 
Cg

Capacites   C 
Capacities   a 

C og 

—1,4 V 

- l,5 M.Ohm 
1,0 M.Ohm 

_= 50 V 

— 20000 Ohm 

= 12,5 ,u,uF 

= 10,2 ,ttuF 

0,006 rtuF 

nn to 
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hlax. Anodenspannung  
Tension anodique max 
Max. anode voltage  

VQo = 
  VQ 

R 
= 

VaL = 

4oa v 
250 V 

20C V 

Max. Anodenbelastung  
Dissipation anodique max.   ~ a = 1,0 W 
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Bchirmgitterspannung  
Tension de grille-kcran max.  
Max. screen-grid voltage  

Max. Schirmgitterbelastung  
Dissipation de grille,kcran max.  
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-kcran moyen 
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitteratr. 
Limites approxim. du cour, de gr: kcran 
Approx. limits of scrern-grid current .. 

1 c

~g/o 
V gr 

~~i 

i' g r 

= 10 mA 

= 400 V 

_ ~ x VQ

ntax. 150 V 

_ ~C,3 W 

_ ],1 mA 

rgl min. = 0,8 mA 

Igo max. = 1,4 mA 

Gitterstrom-Einsatzpunkt   
Vgi = —1,4 V Point de comment. du cour. de grille 

Starting point of grid current  

Max. Widerstand im Gitterkreis   Rg1 
Resistance max. dans le circuit de grille 

R Max. resistance in grid circuit   gz 

Max. Spann. zwischen Faden and Rath. 
Tension max. entre filament et cathode VEC Max. voltage betty. filament and cathode 

= 1,5 M.Ohm 

= 1,0 M.Ohm 

= 50 V 

Max. Widerstand zw. Faden and Kathode 
Resistance max. entre filam. et cathode R

Ic = 20000 Ohm 
Max. resistance betty. filam. and cathode 

Kapazitaten   
C g = 12,5 FL uF 

Capacitks   CQ = 9,9 Ft~F 
Capacities 

C ab 
= 0,002 ufiF 

2315'33 
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PHILIPS „MINTWATT" 
Heizspaaauag  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current 

Anodenspannung 
Tension anodique  
Anode voltage 

Schirmg itterspan Hoagg  
Tension de grille-ecran 
Screen-grid voltage  

Normaler Anodenstrom 

E 447 
4,0 V 

ca. 
env. 1,1 A 
appr. 

200 V 

100 V 

Courant anodique normal   1~ = 4,5 mA 
Normal anode current  
(vg = ca. env. appr. -2 V) 

Normaler Anodenstrom  
Courant anodique normal  t o = 0,01 mA 
Normal anode current 
(vg = ca. env. appr. -50 V) 

Veratarkungsfakto~   
g~k) — 2000 Coefficient d'am lification  

Amplification factor 
Steilheit (man.)  
Inclinaison (mas.)   Smax. = 3,5 mAIV 
Slope (maz.) 
Steilheit  
Inclinaison   $ = 2,3 mAIV 
Slope  
(vg = ca. env. appr. -2 V) 

Steilheit  
Inclinaison   $ = 0,002 mAIV 
Slope  
(vg = ca. env. appr. -50 V) 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.) Ri = 1 M.Ohm 
Internal resistance (norm.)  
(vg = ca. env. appr. -2 V) 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.) Ri ~ 10 M.Ohm 
Internal resistance (norm  ) 
(vg = ca. env. appr. -50 V) 

Aaoden-Gitterkapazitat 
Capacitb grille-plaque   C = 0,002 ~uF 

Anode-grid capacity   ~ 
te2 

Maz. L"sage  
Loagueur max.   1 = 138 mm 
Overall length 
Grosster Durchmeaser  
Diam~tre max.   d = 51 mm 
Max. diameter 
Sockel , 
Culot   = 0 35 
Base 
Sockelschaltung 
Connexion du color   = S XVI 
Base connection  

Anwendung: H.F.-Verstarkung Z.F: Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

1 ]I]~1d 

V f = 

If = 

V a = 

Vgl = 
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12 /aCmA~ 

10 
Vf =4,OV 
Vmax = 200V 
Vg' -100V 
V9 = 2-50 V 
Smax=3,5mA/V 

8 

6 

4 
Va =75 200V 
Vg-700V 

Va - 50 200V ' 2 
Vg=75V 

Vg (V~ 
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PHILIPS „MINIWATT" ~ ~47 

of

annung 
Tension anodique  'Uu = 200 V 
Anode voltage 
Schirmgitterspan nung 
Tension de grille-Ecran  `U~i = 100 V 
Screen-grid voltage 

Normaler Anodenstrom 
Courant anodique normal  to
Normal anode current 

(vg = -2 ~ 
Normaler Anodenstrom 
Courant anodique normal  t„ 
Normal anode current 

(vg = -35 V) 
Verstarkungsfaktor 
Coefficient d'amplification 
Amplification factor 
Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 
Steilheit 
Inclinaison  $ = 2 mAIV 
Slope 

(vg = -2 V) 

Steilheit 
Inclinaison  $ = 0,005 mAIV 
Slope 

(vg = -35 V) 

Innerer Widerstand (norm ) 
Rbsistaace intErieure (norm.) jti = 1 M.Ohm 
Internal resistance (norm ) 

(vg = -2 V) 

Innerer Widerstand (norm ) 
REsistance interieure (norm.) R ~ 10 M.Ohm 
Internal resistance (norm)  t 

(vg = -35 V) 

Anoden-G itterkapazi tat 
CapacitE grille-plaque  C = 0,002 ~~F 
Anode-grid capacity  aR 

Max. Lange 
Longueur max.  ( = 138 mm 
Overall length 
Grosster Durchmesser 
Diametre max.  d = 51 mm 
Mas. diameter 
Sockel 
Culot = 0 35 
Base 
Sockelschaltung 
Connexion du culot = S XVI 
Base connection 

Anwendung: H.F.-Verstarkung Z.F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

4110'33 

= 

= 

$ = 3,5 mAIV max. 

ca. 
= env. 1,1 mA 

appr. 

of

ca. 

env. 4,5 mA 
appr. 

ca. 
= env. 1,1 mA 

appr. 

ca. 

env. 0,01 mA 
appr. 

ca. 

= env. 4,5 mA 
appr. 

  g(k) = zoao 

ca. 

= env. 0,01 mA 
appr. 

  $ = 3,5 mAIV max. 

g(k) = zoao g(k) = zoao 
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Vg = f00V 
V9 =2-35 V 
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4 
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Anodenspannung 
Tension anodique  
Anode voltage  
Sc hirm g it terse a n n u ng 
Tension de grille-ecran 

PHILIPS „MINIWATT" E 447 
Heizspannuns  
Tension de chauffage   V f  = 4,0 V 
Fila[nent voltage  

Heizstrom   ca. 
Courant de chauffage   If = env. i,l A 
F[lament current appr. 

Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

(Vg = -2 V) 
Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

(Vg = -35 V) 

Verstarkungsfaktor  

v a = 

v g l = 

la = 

l a = 

200 V 

100 V 

ca. 

env. 4,5 mA 
appr. 

ca. 

env. 0,01 mA 

appr. 

Coefficient d'amplification g~~¢) = 2000 
Amplification factor  
Steilheit (mazJ  
Inclinaison (maz.)  
Slope (max.) 

Steilheit 
Inclinaison  
Slope  

(Vg= -2 V) 
Steilheit 
Inclinaison  
Slope  

(Vg = -35 V) 
Innerer Widerstand (norm  ) 
REsistance interieure (norm  )
Internal resistance (norm.) 

(Vg = -2 V) 
Innerer Widerstand (norm  ) 
Resistance interieure (norm  )
Internal resistance (norm.) 

(Vg = -35 V) 

Anoden-Git~rkapazitat 

S max. 

S 

R 1

R 1

CapacitF gnlle-plaque   
Cab Anode-grid capacity  

Max. Lange  

= 3,5 mAIV 

= 2 mA1V 

= 0,005 mAIV 

= 1 M.Ohm 

~ 10 M.Ohm 

= 0,002 ~~F 

Longueur max,   l = 13S mm 
Overall length  
Grosster Durchmesser  
Diametre max.   d = 51 m 
Max. diameter  
Sockel 
Culot   = 0 35 
Base 
Sockelschaltung  
Connexion du culot = S XVI 
Base connection  

Anwendung: H.F.-Verstarkung Z.F -Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 
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PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max 
Max. anode voltage  

vQ~ 
V{fK 
V cL 

aoc v 
_-- 250 V 

300 V 

Max. Anodenbelastung 
Dissipation anodique max  W u -= 1.5 a' 
Max. anode dissipation  

1fax. Kathodenstrom  
Courant cathodique max.   I ~ 
ntax. cathode current  

Max. Schirmgit[erspannung  
Tension de grille-ecran rnaz 
bfax. screen-grid voltage  

L 
iio 
V' 
g 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran maz. LY~g ' 
htax. screen-grid dissipation  

Mittlerer Schirmgicterstrom ~ ~ 
Courant de grille-ecran moyen g 
Average screen-grid current  

10mA 

aoo v 
= 1,5 x Vn 

max. 125 V 

— 0,3 W 

= 1,9 mA 

Ungefiihre Grenzw. des SchirmgitterstC. Ig min. _- 1 ; mA 
Limites approxim. du coot. de gr. ecran = 2,5 mA 
Approx. limits of screen-grid current I g o max. 

Gitterstrom-Einsatzpunkt   
V Point de comment. du courant de grille 

Yi Starting point of grid current 

hfax. Widerscand im Gitterkreis 
Resistance max. dans le circuit de grille ]Z 
hoax. resistance in grid circuit St 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode V  ~ c 
Max. voltage between filem. and cathode 

Max. ,Widerst. zwischen Faden and Kach. 
R@sist: max. entre filament et cathode R/c 
M1fax. resist. beta. filament and cathode 

Fapazitaten   C e 
Capacites   C 
Capacities u

C uK 

_ —1,3 V 

a M.Ohm 

= 80 V 

= 20000 Ohm 

= 10,2 jtFtF 

~ 0,006 /4F,t,F 

4iT3a 
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Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

ao 
= aoo v 

jl = 250 V 
aR 

j! = 200 V 
aL 

W a

Ic 

Max. Schirmgitterspannung   [7 
Tension de grille-~cran maz.   B o 
Max. screen-grid voltage   

v g~ 

Max. Schirmgitterhelastung  
Dissipation de grille-ecran max.   W 1
Max. screen-grid dissipation   8 

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen   I 1 
Average screen-grid current   8 

Ungefahre Grenzw. des Schirmgitterstr. ' 
Limiter approsim. du tour. de gr.-Ecran I8' min. 
Approa. limits of screen-grid current Igo 

max. 

= is W 

= 1C mA 

= 400 V 

= 1,5 x Va

max. 150 V 

= 0,3 W 

= 1,8 mA 

= 1 mA 

= 2,G mA 

Gi t terstrom-Einsatzpun kt  
Point de comment. du courant de grille j1 = —1,3 V 
Starting point of grid current   St 

Max. Widerstand im Gitterkreis  
R(:sistance max. dans le circuit de grille Rgt = 4 M.Ohm 
Max. resistance in grid circuit  

Max. Spann. zwischen Faden and Kath. 
Tension mss. entre filament et cathode V — 80 V 
Max. voltage between filam. and cathode fc 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode jt = 20000 Ohm 
Max. resist. betty. filament and cathode 

1c 

Kapazitaten 
Capacites 
Capacities 

2315'33 

C g

C a 

Cab 

= 12,5 ~~F 

= 9,9 ft~tF 

= 0,002 ~~F 
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Heizspannung  
Tension de chauffage  
Filament voltage  

~\ Heizstrom  
Courant de chauffage  
Filament current  

Yf 

j f

V Q

Elektroden Spannungen   v SA 
Tensions d'electrodes   Vg3
Electrode voltages 

V R2 

Vg1 

Elektroden Stromen  
Courants d'electrodes   j a 
Electrode currents   j 

Pa 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung : Oszillator-Modulator 
A oolications: Oscillateur-modulateur 
Function: Oscillateur-modulateur 

d 

= 4 V 

ca. 

= env. 1,2 A 
appr. 

= 20C V 

_ -3 V 

200 V 

= 100 V 

_ -1,5 V 

= 4 mA 

= 10 mA 

= 130 mm 

= 52 mm 

= C 35 

= S XVII 
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PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   V f = 4 V 
Filament voltage  

Heizstrom  
Courant de chauffat;e  
Filament current  

It . 

VQ

Elektrodenspannungen   V g4 

Tensions d'~lectrodes   Vg3
Electrode voltages 

V iz 

V gl 

Elektrodenstrome 
Courants d'electrodes   j a 
Electrode currents   j g.: 

Max. L"ange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.   [~ 
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Oszillator-Modulator 
Application: Oscillateur-modulateur 
Function: Oscillaror-modulator 

ca. 

= env. 1,2 A 
appr. 

zoo v 
_ -3 V 

= 200 V 

= 100 V 

_ -1,5 V 

= 4 mA 

= 10 mA 

= 130 mm 

= 52 mm 

= C 3S 

= S XVII 





E 448 

PHILIPS „MINIWATT" 

Max. Elektroden Spannungen  
Tensions d'electrodes max.  
Max. electrode voltages  

Max. Elektroden Belastungen  
Dissipations d'electrodes max.  
Max. electroden dissipations  

v°a 
V
°R 

V
°L 

V ga° 

V gsR 

Vg3L 
Vg,p

v g a 

W °
W g.;

W ga 

Max. Kathodenstrom  
Courant cathodique max.   je
Max. cathode current  

Mictlerer Schirmgitterstrom  
Courant de grille-~cran moyen   g2 
Average screen-grid current ....  

G fitters trom-Ei ns atzpu ❑ k t  
Point de comment. du courant de grille Vgal 
Starting point of grid current   

V gli 

Max. Spann. zwischen Faden and Kath. v 
Tension max. entre filament et cathode 9~' 
Max. voltage between Eilam. and cathode 

Kapazitaten 
Capacites 
Capacities 

= aoo v 
= 250 V 

— 200 V 

aca v 
= 200 V 

200 V 

zoo v 
12o v 

_ > t VV 

_, 2w 
= 0,4 W 

= 15 mA 

ca. 
= env. 1,5 mA " 

appr. 

_ -1,3 V 

_ -1,3 V 

= 20 V 

ca. 
C gtg3 = en.. C,015 t~~F 

appr. 

  C° = t2,5 ~ F~F 

C gt = ~ (ruF 

C g:;+g{ = 11.5 ,u,uF 

28110'33 
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PHILIPS „1ViINIWATTy' 

`~ao = 400 V 

VaR = 250 V 

V uy = 20C V 

I4iax. Elektrodenspannungen  - V gao = 400 P 

Tensions d'electrodes max.   = 200 V 
Max. electrode voltages   ~Vg3R 

= 2G0 V Vg~ t 
V,g~o = zoo v 
VIZ = Izc v 

Max. Elektrodenbelasturgen   Teo — ~ 1 W 

Dissipations d'~lectrodes max.   ~V' _ ~ 2 W 
Max. electrodes dissipations   g" 

Wg2 = 0,4 W 

Max. Kathodenstrom  
Courant cathodique max.   jc = 15 mA 
Max. cathode current  

Mittlerer Schirmgitterstrom  
Courant de grille-~cran moyen  
Average screen-grid current  

Igz 

Git t erst ro m-Einsat z p u nk t  
Point de comment. du courant de grille Vg4f 
Starting point of grid current   V 

gii 

Max. Spann. zwischen Fades and Kath. 
Tension max. entre filament et cathode vfc 

"'~ Max. voltage between filam. and cathode 

Max. Widerst. zwischen Faden and Kath. 
R€sistance max. entre filam. et cathode R 
Max. resistance betty. filam. and cathode f~ 

K.apazitaten 
Capacites 
Capacities 

ca. 
= env. I,5 mA 

appr. 

_ -1,3 V 

_ -1,3 V 

= 20 V 

= 20,OG0 Ohm 

c a. 
C gigg = env. 0,015. u~F 

appr. 

  Co = 12,5 ~tt/tF 

C'~1 = 7 ~uF 

21L'34 



PH
IL

IP
S 

M
/
N
/
W
A
T
T
 

4
4
s
 ~ ~ ~ ~ 

~o 

i

~—
u u 

~~ ~~~ j 

n 
5~ 

-~-o-~—~ 
u u 

~~v 
n n 

~ ~~ 

g 
~ 

- ] 1 

A ~~ 

1 1 
111 
ti 

' 

T 

T 

T 

~ - ~ a ~ 

po
O ~ 6 ~ '̂ 
~,^ ~ N I 

n u 1 u , 

i 

~~ b ~~, a N 

ro

O 
N 

O 

0 
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PHILIPS „MINIWATT" 

V uL = 200 V 

Max. Elektrodenspannungen   V Bao 400 V 

Tensions d'electrodes maz. — 200 V 
~~ Max. electrode voltages   V g3R 

= 200 V v g:; L 
V Q„o 200 V 

V~„ = 120 V 

Max. Elektrodenhelastun~e❑   uIa — ~ 1 ~V 

Dissipations d'electrodes mzx.   [~'J = j 2 W 
Max. electroden dissipations   8~ 

1~'8? = 0,4 W 

~, 

t~ao 40C V 

V oR = 250 V 

Max. Kathodenstrom  
Courant cathodique max.   ] = 15 mA 
Max. cathode current  

1littlerer Schirmgitterstrom ca' 
Courant de grille-ecran moyen   X82 = env. 1,5 mA 
Average screen-g: id current ....   appr. 

Gitterstrom-Einsat7punkt   V 
Point de comment. du courant de grille 84i 
Starting point of grid current   V Bti

Max. Spann. xwischen Faden and Rath. [,/ 
Tension maz. entre filament et cathode ~° 
Max. voltage between filam. and cathode 

Kapaxitaten 
Capacites 
Capacities 

_ -1,3 V 

_ -1,3 V 

20 V 

ca 

C gtg3 = env. C,O15 u,UF 
appr. 

  Cu = 52,5 uuF 

C 81 7 
f<NF 

C~;S -f' g4 = 11.5 FtµF 

2.1'34 
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Vf = 4,0 

= 200 

=-1,5 

/g3
~ 72 

f0 

mA I 

Vg2 =Va=400V 
Vg3

V - 

V 8 

Vg4 V 
6 

/a 
2 

-70 -8 -6 -4 2 2 ~a~V1
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mA 

8 
Vf 
Vq2

= 4,OV 
= Va_ 
= 200 

= 0 V, 

f00V 
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Vg3
V94 
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PHILIPS „MINIWATT" 

Heizspannung 
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

V f 

It

= 

= 

4 V 

ca. 
env. 1,2 A 
appr. 

V u = 200 V 
Elektrodenspannungen  
Tensions d'Flectrodes  
Electrode voltages  

V  g2 

V g4 

= 
= 

80 V 
80 V 

Steilheit 
Inclinaison 
Mutual conductance  

 Spgimax 
= ; mA~V 

(Vga = -2 V; Vgt = -2 V; Ia = 3 mA) 

Steilheit 
Inclinaison  $aginorm = 2 mA1V 
Mutual conductance  
(Vga = -2 V; Vgi = -2 V; Ia = 3 mA) 

Steilheit 
Inclinaison   SOglncrm = 0,001 mA~V 
Mutual conductance  
(Vga = -7 V; Vgt = -IS V; Ia = 

~ 0,001 mA) 

Innerer Widerstand  
Resistance interieure   Rf
Internal resistance  
(Vga = -2 V; Vgi = -2 V; Ia = 3 mA) 

Innerer Widerstand 
Resistance interieure 
Internal resistance 
(Vgs = -7 V; Vgi = -15 V; Ia = 

~ 0,001 mA) 

Max. Lange  
Longueur max.  
Overall length  

Griisster Durchmesser   
d Diami!tre max.  

Max. diameter  

Sockel 
Culot 
Base 

  "t 

Socke6chaltung  
Connexion du culot  
Base connection  

Anwendung: H.F.-Verstarkung 
Applications:Ampliiication h.f. 
Function: H.F. amplification 

Z.F.-Verstarkung 
Amplification m.f. 
I.F. amplification 

l 

= 0,5 M.Ohm 

50 M.Ohm 

= 130 mm 

= 52 mm 

= C 35 

= S XVII 



P1~0~~~ 12 /a(mA) 

/~Il~b'!~V,47~T 
E449 10 

Vf = 4,0 V 
fi  ~2A = 
va = 200 V 
Vga 80 V 8 

l~3=0 = 
Vg2 = 80 V 

6 

4 
Vg3_ 3V 

Vg3=-4 V— 

Vg3= 5V 
Vg~ (VI 

-24 ZO -16 -i2 -8 -4 0 4 8 
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PHILIPS „MINIWATT" 

✓CO = aoo v 
VCR = zso v 

~"'\ Max. Elektroden Spanrungen . . aL = 200 V 
Tensions d'~leccrodes max 
Mnx. electrode voltages  V,~.tp 200 V 

v ge I50 V 

v gsp = 200 V 

V~, Iso v 

~ Q = 1 W 
Max. Elektroden Belastungen  
Dissipations d'~lectrodes max W~a = 0,25 W 

Max. electrode dissipations  W = 0,5 W 
K2

/1 

Max. Kathodenstrom  
Courant cathodique max. ~c
Max. cathode current  

Gitters[rom Einsatz  v gli 
Commencement du courant de grille 
Starting of grid current v esi

Max. Widerstand im Gitterkreis 
.Rgttt Resistance max. dares !e circuit de grillt R

Max. resistance in grid circuit e:tu 

Max. Spann. zwischen Faders and Kath.(/ 
Tension max. entre filament et cathode fc 
Max. voltage hetw. filament and cathode 

Kapazitaten 
Capacites 
Capacities 

Ct; ttt 
C Q

CC

= 10 mA 

-1,3 V 

-1,3 V 

= 3 M.Ohm 

= 3 M.Ohm 

= 50 V 

0,00t ~~~f 

6,5 F<uF 

11,5 /V'1~ 

3'tC'33 
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E 452T 
PHILIPS „MINIWATT" 

/~ 

Heizspannung  
Tension de chauffage  
Filament voltage  
Heizscrom  
Courant de chauffage  
Filament current  
Anodenspannung  
Tension anodique  
Anode voltage  
Schirm gitterspannung  
Tension de grille-~cran   Z'k ~ = 100 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   to = 3 mA 
Normal anode current  
Neg. Gittervorspannung  
Polarisation negative de grille   v = 2 V 
Negative grid bias   K 

Verstarkungsfaktor  
Coefficient d'amplification   g~k~ = 900 
Amplification factor  
Steilheit (max.)  
Inclinaison (max.)   S max. = 3,0 mAIV 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

^J f

tf

Lomax. 

4,0 V 

C a. 

= env. 1,0 A 

appr. 

= 200 V 

S norm. = 2,0 mA~V 

Innerer Widerstand (norm.)  
Resistance interieure (norm.)   T ~ = 450000 Ohm 
Internal resistance (norm.)  

Anoden-Gitterkapazitat  
Capacite grille-plaque   C ttR = 0,003 ~~F 
Anode-grid capacity  
Max. Lange  
Longueur max.   ~ = 127 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   d = 50 mm 
Max. diameter  
Sockel  
Culot 
Base   = 0 35 

Sockelschaltung  
Connexion du culot   = S X 
Base connection  

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

Z.F.-Verstarkung 
Amplification m.f. 
I.F. amplification 

~3 ME11933 



.~I~ILI~~ 

Le 452 T 

12 /a (mA) ~ 

10 
V = ~,0 V 
Va max- 200V 
V~ _ 10o V 

_3mA 
max -3,OmA~V 

Snorm =2,OmA~i~ 
g (k) s 900 

~'
~15o2~V 
Vg 100V 

8 

~ Ua,100-150V 
Vg_75V 

2 

Vq (V) 

-12 70 -8 - -4 2 0 2 
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PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Schirmgi tterspannung  
Tension de grille-ecran  
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification  
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.1  
Resistance interieure (norm  ) 
Internal resistance (norm.)  

Anoden-Gitterkapazitat 
Capacity grille-plaque  
Anode-grid capacity 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diamrare max. 
Max. diameter  

Sockel 
Culo[  
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Vt

It

~u max 

V ~ 
K 

1 u 

= 4,0 V 

ca. 

= env. 1,0 A 
appr. 

= 2GC V 

= 100 V 

— 3 mA 

ca. 
' Vg = env. 2 V 

appr. 

Anwendung: 
Applications: 
Function: 

H.F.-Verstiirkung 
Amplification h.f. 
H.F. amplification 

Z.F.-Verstarkung 
Amplification m.f. 
I.F. amplification 

~~/~~ = 900 

$ = 3,0 m41V 
max 

norm 

K. 
t 

C RP, 

1 

d 

= 450000 Ohm 

= 0,003 ~uF 

= 127 mm 

= 50 mm 

= 0 35 

_ $ X 



PH/L/PS 
MllVIWATT 

E452 T 

i2 /a (mA) 

90 
V 
Va ~ X-200V 
Vq =900 V 
/ ~3mA 
S~max =3,OmA,V 
Snorm o2,OmA/V 
q ~k) = 900 

Va=150Za0V 
Vy 900V 

8 

G' 
Va_tU0-150V 
V~~75V 

2 

Vq (V) 

-12 70 -8 -6 -4 2 0 2 4 
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PHILIPS „MINIWATT" 

Max. Anodenspannung   S ao 
Tension anodique max.   

VaR Max. anode voltage   V 
oL 

Max. Anodenbelastung  
Dissipation anodique max.   ~'! 
Maa. anode dissipation   n 

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Schirmgitterspannung  
Tension de grille-Ecran max.  
Max. screen-grid voltage  

Max. Schirmgitterbelastung  
Dissipation de grille-Ecran max.  
Max. screen-grid dissipation  

fc 

VSIo

V' 
P 

W 1

Mittlerer Schirmgitterstrom  
Courant de grille-Ecran moyen   1 
Average screen-grid current   8 

Ungefahre Grenzw. des Schirmgitterstr. I ~ 
Limites approxim.'du tour. de gr.-Ecran g/ min. 

Approx. limits of screen-grid currene Ig max. 

G itterStrom-Fins atzpu n kt  
Point de comment. dt~ courant de grille 
Starting point of grid current   

V
8i 

= 400 V 

= 250 V 

= 200 V 

= 1,0 W 

= 10 mA 

= 300 V 

V —50 V 
= a 

max. 750 V 

= 0,25 W 

= 0,7 mA 

= 0,1 mA 

= 1,5 mA 

_ —1,3 V 

Max. Widerstand im Gitterkreis   R = 1,5 M.Ohm 
RFsistance max. Bans le circuit de grille 81 = 1,0 IDLOhm 

~^`~ Max. resistance in grid circuit   Rg2 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode j7 
Max. voltage between filam. and cathode tc

Max. Widerst. zwischen Faden and Kath. 
Resise. max. entre filament et cathode 
Max. resist. betty. filament and cathode R1c 

KaDazitaten 
C g

Capacites   Co
Capacities   C 

na 

= 50 V 

= 20000 Ohm 

= 12,4 tutF 

= 7,3 ~,~,F 
= 0,003 ttttF 



/a (mA) 

5 

4 

3 

2 

0 

2 

1 

0 

~Vg =100 V, V f ~ 4,O V ~- - Vg 
i 

=-1,S V 

~ Vgi_ -2 V 
~—

= 2,5V ~--- Vg 

_ 

I PHILIPS 
MlN/WATT 

L~452T 
~~ 
~~ 

~ ~~, 150 

~~ 1 

201D 250 300 350 Va(V) 

Vg=-1,5 V 

Vg 75V 

V~_ 4,OV 

_ Vg=-2V-
$ 

Vg. ?SV 

25 \ 0

''\~, 

5 100 125 150 175 ~ (V> 
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PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom 

of

Courant de chauffage  
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage 

Schirmgit[erspannung 
Tension de grille-ecran   Vgr 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   to
Normal anode current  

tt

= 4,0 V 

ca. 

= env. 1,1 A 

appr. 

  7J~ may = 250 V 

= 250 V 

= 24 mA 

Neg. Gittervorspannung   ca. 

Polarisation negative de grille 'UR = env. 15 V 
Negative grid bias   appr. 

Verstarkungsfaktopr   
g~k~ = 175 Coefficient d'am lification  

Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm  ) 
Inclinaison (norm.)   S norm. = 2,5 mA~V 
Slope (norm.)  

Innerer Widerstand (norm  ) 
Resistance interieure (norm.) Rf = 70000 Ohm 
Internal resistance (norm.)  

Anod en verl ustl eist u ng  
Dissipation anodique  
Anode dissipation  

Max. Lange 
Longueur max.   [ = 105 mm 
Overall length 

Grosster Durchmesser  
Diametre max.   C~ = 51 mm 
Max. diameter  

= B 35 

= S. XV1II 

  $ = 3,5 mA;V may. 

Socket 
Cu(ot 
Base 

Sockelschaltung  
Connexion du culot 
Base connection  

w u ntax. = 6 W 

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 



PHILIPS 
MlN/I~/,4TT 

E453 

120 / (mA) 

~~ 

'V = 4,OV 
~amax =250V 
V9 =250 V 
l =24mA 
S~max = 3,5m,4//V 
Snorm=2,Sm~(/V 
4 C~) =175 

80 Va = 
250 

Vg = 
V 

G Va=V9. 
200 V 

=Vg= 
V 150 

20 

V9 ~V) 

- 60 -50 - 40 30 20 -10 0 f0 20 
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PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

V t

If

= 4,0 V 

ca. 

= env. 1,1 A 
appr. 

Anodenspannung 
Tension anodique   V ¢ max = 250 V 
Anode voltage 

Schirmgitterspannung  
Tension de grille-€cran   jle~ = 250 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   [ t = 24 mA ~ 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

ca. 

V~ = env. IS V 

appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g(/Z) = 175 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.)   $ = 3,5 mA;V 
Slope (max.)   

max. 

Steilheit (norm  ) 
Inclinaison (norm.)   $ norm. = 2,5 mA; V 
Slope (norm  ) 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.) 
Internal resistance (norm.)  

A n o d en v e r l u s t l e i st u n g  
Dissipation anodique   W = 6 W 
Anode dissipation   n inax. 

Max. Lange  
^ Longueur max.   ~ = 105 ntm 

Overall length 

Grosster Durchmesser  
Diametre max.   [1 = 51 mm 
Max. diameter 

Sockel 
Culot = B 35 
Base 

Sockelschaltung  
Connexion du culot   = S XVIII 
Base connection  

Ri = 70000 Ohm 

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

5110'33 



PH/LIPS 
MlN/I~/~TT 

E 453 

ago ~ C.mA) 

~ 
~V - 4,0V 
~amax =250V 
Vq =250 V 
l -24mA 
max -3,5m,4/V 

Snorm=2,5~ru/V 
g ~'k) .975 

80 Va = V9 = 
250 V 

~Va=Vg= 
20o v 

~t Va.Vg. . 
V 750 

20 

Vg ~V) 

-- 60 —50 - 40 30 20 -10 70 20 



~VSeff — 
fy0 V~ 

W
= 

Nutzleistung  
Puissance utile 

01 ~~ = 11000 Ghm~ 
a 

V~ 
Output  W ~Vgeff — 

9,5 
oa (]t = li000 ohms 

a 

= 

Kapazitiiten 
Cag = 

CapacitEs  C ak = 
Capacities  

Cgk = 

E 453 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max 
Max. anode voltage  

Vaa

V aL 

= 400 V 

= 250 V 

Max. Anodenl;clastung 
Dissipation anodique max.   WQ = 6 W 
Max. anode dissipation  

flax. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Schirmgitterspannung  
Tension de grille-ecran max.  
Max. screen-grid voltage  

Max. Schirmgitterbelastung  
Dissipation de grille-~cran maz.  
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-Ecran moyen 
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterste. 
Limites approxim. du tour. de gr: ~cran 
Approx. limits of screen-grid current .. 

le 30 mA 

Vgl a — 400 V 

j1Rt = 250 V 

u'!gt = 3 W 

I S, = IC mA 

Ig1 min. = 6 m.A 

jg~ max. = 14 mA 

Gi tt erst rom-Ei nsatzp u n k t  
Point de comment. du tour. de grille Vgi = —1,3 V 
Starting point of gridcurrent  

Max. Widerstand im Gitterkreis  
R~sistanc8 man. daps le circuit de grille 
Max. resistance in grid circuit 

jlg1 = l M.Ohm 

7z 
z 

= O,h M.6hm 
S 

Max. Spann. zwischen Faden and Rath. 
Tension max. entre filament et cathode vfo = SO V 
Max. voltage betty. filament and cathode 

1.6 W 

2,9 W 

1,2 ~FtF 

7,5 ~ftF 

7,3 NftF 
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E 453 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  

V ao 

VaL 

= 

= 

= 

400 V 

300 V 

6 W 
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  le = 30 mA 
Max. cathode current  

Max. Schirmgitterspannung  V g~o = 400 V 
Tension de grille-Ecran max.  

Vg,l Max. screen-.grid voltage  = 200 V 

Max. Schirmgitterbelastung  
Dissipation de grille-€cran max.  

~ I
g 

= 3 W 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen  Ig, = 7 mA 
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr 
Limites approxim. du cour. de gr.-€crap 

1 ~ 
g' min. 

= 4 mA 

Approx. limits of screen-grid current  I g/ max. = 12 mA 

G it terstrom-Einsatzpunkt  
Point de commerc. du cour. de grille Vgi Starting point of grid current  

Max. Widerstand im Gitterkreis   Rgl 
R€sistance max. dans le circuit de grille 

R Max. resistance in grid circuit   g2 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament e[ cathode vfe 
Max. voltage betty. filament and cathode 

= 5,3 V~ 
Vgeff = 1,6 W 

Nutzleistung   Wo1 
~Ra 

= 150000hm~ 
Puissance utile   _ 
Output   WOz ~Rgeff 

= 150000hm~ 
2,g W 

a 

_ —1,3 V 

= 1 M.Ohm 

= 0,6 M.Ohm 

= 50 V 

C = 1,2 f~NF 
Rapazitaten ag 
Capacitis   ~' = 7,5 ~~F 

ak 
Capacities 

Cgk = ~,3 Ftr<1' 
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E 453 
PI-IILIPS „MINIVG'ATT" 

Max. Anodenspannung  
Tension anodique max.  
i1ax. anode voltage  

Max. Anodenbelas[ung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodiquc max.  
Max. cathode current  

v rr o 

v uL 

Wa

= aoo v 
= 300 V 

= 6 W 

= 30 m.4 

Max. Schirmgitterspannung   ~j g J n = 4CC V 
'£erasion de grille-ecran ma x  
Max. screen-grid voltage   v gr — 20„ V 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max   W gl = 3 W 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrarn  
Courant de grille-Ecran moyrn  
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. 
Limites approxim. du tour. do gr.-ecran 
Approx. limits of .screen-grid current . . 

G itterstrom-Einsatzpunkt  
Point de comment. du tour. de grille  
Starring point of grid current  

htax. Widerstand im Gitterkrcis  
Resistance max. dans le circuit de grille 
Max. resistance in grid circuit 

Max. Spann. zw ischen Faden and Kath 
Tensio❑ max. entre filament et cathode 
&tax. voltage betty. filament and cathode 

fit% (Vgelt 

of (R = u 

W (vgeJJ -- 
o. (R = 

Nutzleistung 
Puissance utile 
Output 

Kapazitaten 
Capacitcs  
Capacities 

Mgr 

~g~ min 

Igo max 

v gi 

R gt 

Rs, 

= 7 mA 

a mA 

= 12 mA 

_ —1.3 V 

1 M.Ohm 

_= 0.6 M.Ohm 

= 50 V r ~, 

5,3 V~ 
= 1,6 V4" 

15000Ohm~ 

8 Vl = 2,8 W 
15000 Ohm 

= 1.2 Fr/rF 
"fig 
C — 1.5 !rf<F 
Ok 
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PHILIPS „MINIWATT°° E 455 
Heizspannung  
Tension de chauffage V J = 4,C V 
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  

Anodenspannung  
Tension anodique  
Anode voltage  

Schirmgi[terspannung 

if

V amax 

ca. 
= env. 1,C A 

appr. 

= 200 V 

Tension de grille-ecran   1/~ I = 100 V 
Screen-grid 8 voltage 

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current 

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  

(Vg = -40 V) 

Verstarkungsfaktor  
Coefficient d'amplification 
Amplification factor 

Steilheit (max.) 

1 
a 

= 

r 
a 

= 

= U~k~ 

Inclinaison (max.) 
Slope (max.)   

$ max 

Steilheit 
Inclinaison 
Slope  

Steilheit 
Inclinaison 
Slope  

S 

S 

(Vg = -40 V) 

Innerer Widerstand (norm.)  
Resistance interieure (norm)  R 
Internal resistance (norm.) t 

Innerer Widerstand (norm.)  
Resistance int~rieure (norm)  R 
Internal resistance (norm.)   t 

(Vg = -40 V) 

Anoden-Gitterkapazitat 
Capacite grille-plaoue   C 
Anode-grid capacity ttt! 

Max. Lange   ~ 
Longueur max.  
Overall length  
Grosster Durchmesser 
Diametre max. 
Max. diameter  

Sockel 
Culot  
Base 
Sockelschaltung  
Connexion du culot  
Base connection  
Anwendung: H.F.-Verstarkung 7.F.-Verstarkung 
Applications: Amplification h.f. Amplification m.f. 
Function: H.F. amplification I.F. amplification 

ca. 

env. 3 mA 
appr. 

ca. 
env. 0,01 mA 
appr. 

  d 

700 

= 3,0 mAIV 

= 2,0 mAIV 

= 0,005 mAIV 

= 350000 Ohm 

X10 M.Ohm 

= 0,003 Ft~F 

= 127 mm 

= 51 mm 

= 0 35 

= S X 



PHILIPS 
MlNI~/,4TT 

E 4ss 

12 ~ (mAl 

10 
Vf =4,oV 
Vamax=200 V 
l/g' -100 V 
Vg .'S--40V 
Smax = 3,OmQ~V 

~ 

G 

4 v _Zoov 
Vg f00V 

Va~150V 
V9-75V''' 

Vg CV) 

28 24 20 -~~' -12 v8 - 4 4 



PHILIPS „MINIWATT" E 455 
Heizspannung  
Tension de chauffage   yf
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  
Anodenspannung  
Tension anodique  
Anode voltage  
SchirmgittersDanmsn¢  
Tension de grille-fcrav  
Screen-¢rid voltage  
Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

(vg — -40 V) 
VerstSrkungsfaktor  
Coefficient d'amplification   ~ 

~k~ Amplification factor 
Steilheit (max.)  
Inclinaison (max.)  
Slope (max.)   S max. 

Steilheit 
Inclinaison   S 
Mutual conductance  

Steilheit  - S -- 0,005 m.A!V 
Inclinaison  
Mutual conductance  

(vg = -40 V) 
Innerer Widerstand (norm.)   R/
Resistance int~rieure (norm.)  
Internal resistance (norm.)  

Innerer ~viderstand (norm.)  
Resistance interieure (norm.) 
Internal resistance (norm.)  

(vg = -40 V) 
Atioden-Gitterkaoazitat 
Capacite grille-plaque 
Anode-grid capacity 
Maa. Lange  
Longueur max.  
Overall length  
Grosster Durchmesser  
Diambtre max. 
Max. diameter 
Sockel  
Culot 
Base  
Sockelschaltung  
Connexion du culot   = S X 
Base convection  

Anwendung: H.F.-Verstarkung Z.F: Verstarkuvg 
Applications: Amplification h.f. Amplification m.f. 
FuncEion: H.F. amplification I.F. amplification 

tf

vQ m:.s. 

v~ 

t~~ 

= 4,0 V 

ca. 
= env. 1,C A 

appr. 

= 200 V 

= 700 V 

ca. 

= env. 3 mA 

aDDr. 

ca. 

= env. 0,01 mA 

appr. 

700 

3,0 mA1V 

= 2,0 mAIV 

  Ri

  C UR 

d 

= 35000C Ohm 

70 M.Ohm 

= C,003 I~r~F 

= 127 mm 

= 51 mm 

C 35 
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Vg' =100V 
V9 ~5-4oV 8 = 
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E 455 
PHILIPS „1VIINIWATT" 

Max. Anodenspaanung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
.+. Dissipation anodique max.  

Max. anode diuipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Sehirmgitterspannung  
Tension de grille-bcran max.  
Max. screen-grid voltage  

Vao 
V°R 

v nL 

W Q

]c 

Vg o 

j/gl 

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.   W l 
Max. screen-grid dissipation   g 

Mittleret Schirmgitterstrom  
Courant de grille-bcran moyen   ] g ~ 
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr: ] ~ 
Limites appro:im. du cour. de gr: ecran 8 mtn. 

Approx. limits of screen-grid current ~ ]g max. 

Gi tterstrom-Einsatzpu n kt  
Point de commenc. du courant de grille 
Starting point of grid current   ~t 

Max. Widerstand im Gitterkreis  
.^ R$sistanee max. dons le circuit de grille Rgt

Max. resistance in grid circuit  

Max. Spann. zwischen Faden and Kath. 
Tension man. entre filament et cathode j1 
Maz. voltage between filam. and cathode fc 

Maa. Widerst. zwischen Faden and Kath. 
Rbsist. man. entre filament et cathode 
Max. resist. betty. filament and cathode 

Kapazitiiten 
Cavacitbs 
Capacities 

R~~ 

= aoo v 
= 250 V 

= 20C V 

_ . l,o w 

= 10 mA 

= 30o v 
V —50 V 
a 

max. 150 V 

= 0,25 W 

= O,R mA 

t 

= 0.3 mA 

= 1,7 mA 

_ —1,3 V 

= 4 M.Ohm 

= SO V 

= 20000 Ohm 

= 12,7 ~~F 

_= 8,4 EtftF 

= 0,003 KftF 



V9. -/ V

Vg=-1,SV 

Vq=-2 V 

PHILIPS 
M/Nl W,4TT 

L~ 455 
300 350 a (V, 

_ —1 

Vq=-1,5 V 
Vj - 2 V 

Va M 

50 100 150 200 250 300 350 400 



E 462 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  q7f = 4,0 V 
Filament voltage  
Heizstrom ca' 
Courant de chauffage  
Filament current  

yf = env. 1,C .4 

appr. 
Anodenspannung  
Tension anodique  
Anode voltage  

y 
u max. 

= 20C V 

Schirmgitterspannung  
Tension de grille-6cran  yg~ = 100 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal  
Normaf anode current  

y 
a 

= 3 mA 

Neg. Gittervorspannung  
Polarisation negative de grille  y~ = 2 V 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification  g ~k~ = 900 
Amplification factor  
Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)  

 S max. 3,0 mAIV 

Steilheit (norm.)  
Inclinaison (norm.)  $ norm. = 2,0 mAIV 
Slope (norm.)  

Innerer Widerstand (norm.)  
Rfsistance interieure (norm.)  Rf = 450000 Ohm 
Internal resistance (norm.)  

Anoden-Gitterkapazitat  
Capacite grille-plaque  G'ag = 0,003 u~P 
Anode-grid capacity  
Max. Lange  
Longueur max 1 = 127 mm 
Overal I length  
Grosster Durchmesser  
Diam~tre mar Cl = 50 mm 
Max. diameter  
Socket  
Culot  = 0 35 
Base  
Sockelschaltung  
Connexion du culot  = SX 
Base connection  

Anwendung: H.F.-Verstarkung 
Applications: Amplification h.f. 
Function: H.F. amplification 

Z.F.-Verstarkung 
Amplification m.f. 
f.F. amplification 

514'33 
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90 
Vf =4,OV 
a rnax=200V 

Vg =700 V 
l =3mA 
.max =3,OmA~V 
Sno~m -2.OmA~V 
q ~k) = 900 

V =150200V 
Vq' 100V 

8 

~ Va_100150V 
Vg=75V 
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E 462 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  

'" Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. Schirmgitterspannung  
Tension de grille-ecran max.  
Max. screen-grid voltage   V ii 

VQo = aoo v 
j1 = 250 V 
°R j7 = 200 V 
nL 

W Q

le

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.  
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran mo 

Vg. o 

W ~ 
g 

yen   I 
Average screen-grid current   b' 

Ungefahrc Grenzw. des Schirmgitterstr. j ~ 
Limites approxim. du cour. de gr.-ecran b'~ min. 

Approx. limits of screen-grid current Ig max. 

G itt ers trom-Ei nsatzpu nk t  
Point de commenc. du courant de grille 
Starting point of grid current   V Ka 

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille R 8t 

~s Max. resistance in grid circuit   R~:: 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode j! 
Max. voltage between filam. and cathode fc 

Max. Widerst. zwischen Faden and Kath. 
Resist. max. entre filament et cathode 
Max. resist. betty. filament and cathode 

Kapazit$ten 
Capacites 
Capacities 

Rfe

C~ 

C u

C~~g

= l,0 W 

= f0 mA 

= 300 V 

v —so v 
o a 

max. 150 V 

= 0,25 W 

= 0,7 mA 

= 0,1 mA 

= 1,5 mA 

_ —1,3 V 

= 1,5 M.Ohm 

= 1,0 M.Ohm 

= 50 V 

= 20000 Ohm 

= 12,4 ~ttF 

= 7,3 ,u,<eF 

= 0,003 tt[tF 

Sf4'33 



/a (mA) 

5 

4 

3 

2 

1 

0 

0 

~ 
Vg=100 V, Vf=4,OV~ 

i 
Vg=-I,SV 

~—
Vg=-2 V 

Vg= 2,5V 

i 
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~ I Vg. -1,5 V 

Vy 75V Vg=-2 V-
Vf_ 4,OV $ 
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 Vg.-2,5 V 

2 \~`'' ~5 100 f25 150 175 V (V) 



E 463 
PHILIPS „MINI`~`~ATT" 

Heizspannung  
Tension de chauffage   

)lf 
— 4 V 

Filament voltage 

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspannung  
Tension anodique 
Anode voltage 

Schirmgitterspannung 
Tension de grille-ecran  
Screen-grid voltage  

If
ca. 
env. 1,35 A 

appr. 

  v ¢ max. = 250 V 

I 
>; = 250 V 

= 36 mA 
Nonnaler Anodenstrom  
Courant anodique normal  
Normal anode current  

1¢

Neg. Gittervorspannung   
V 

ca. 
Polarisation negative de grille ~ _ cnv. 22 V 
Negative grid bias   appr. 

Verstarkungsfaktor   ~ 
Coefficient d'amplification   S~ ~~ = 100 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.) 

Steilheit (norm  ) 
Inclinaison (norm  ) 
Slope (norm  ) 

Innerer Widerstand (norm  ) 
Resistance int6rieure (norm.) Ri = 37000 Ohm 
Internal resistance (norm  ) 

A nod enver l u st I eist u ng  
Dissipation anodique   W¢ max = 9 W 
Anode dissipation 

Max. Lange  
Longueur max  ~ = 119 mm 
Overall length  

S max. = q mAIV 

'S norm. — 2,7 mAIV 

Grosster Durchmesser   d
Diametrc max.   = 55 mm 
Max. diameter 

Sockel 
Culot   — B 35 
Base 

Sockelschaltung  
Connexion du color   = S XVIII 
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

cla~aa 
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E 463 
PHILIPS „MINIWATT" 

Heizspannuag  
Tension de chauffage   of
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

t~ 

= 4 V 

ca. 
= env. 1,35 A 

appr. 
Anodenspannung  
Trnsion anodique   v = 250 V 
Anode voltage   6max 

Schirmgitterspannung 
Tension de grille-6cran   4J t = 250 V 
Screen-grid voltage   B 

Normaler Anodenstrom  
Courant anodique normal   tit = 36 mA 
Normal anode currrnt  

Neg. Gittervorspannung   ca. 
Polarisation nEgative de grille   v~ = cnv. 22 V 
Negative grid bias  

aPPr. 
Verstarkungsfaktor  
Coefficient d'amplification   g (/e) = 100 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   $ max = 4 mAIV 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm.) 
Internal resistance (norm.)  

Anodenverlustleistung 
Dissipation anodique  
Anode dissipation 

Max. Lange  
Longueur max. 
Overall length 

Grosster Durchmesser  
Diam2tre max.   [t = 55 mm 
Maz. diameter  

= B 35 

= S XVIII 

norm 
- 2,7 mAIV 

  RI = 37000 Ohm 

~u max — 9 W 

  ( = 119 mm 

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du color  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

SI4'33 
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E 463 
PHILIPS „MINIWATT" 

Max. Anodenapannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipatian anodique max.  
Max. anode dissipation  

v ao 

v aL 

W a

Max. Kathodenstrom  
Courant cathodique max.   Ic
Max. cathode current  

Max. Schirmgittersppannung  
Tension de grille-bcran max.  
Max. screen-grid voltage  

1 
Vq o 

Vg 1 

Max. Schirmgitterspannung  
Dissipation de grille-Ecran max.   Wg ~ 
Max. screen-grid disaipation  

Mitderer Schirmgitterstrom  
Courant de grille-~cran moyen  
Average screen-grid current  

I ~ 
8 

Unvef3hre Grenzw. des Schirmgitterstr. I ~ 
Limites approzim. du tour. de gr. Ecran 81 min. 

Approx. limits of screen-grid current I g max. 

Gitterstrom-Einsatzpunkt  
Point de comment. du courant de grille v8i 
Starting point of grid current  

Max. Widerstand im Gitterkreis  
Resistance max. dans le circuit de grille 

R
%i 

Max. resistance in grid circuit   IZ~l

Max. Spann. zwiachen Faden and Kath. 
Tension max. entre filament et cathode j7 
Max. voltage between filam. and. cathode fe 

Nutzleistung   WOl 
Puissance utile  
Output  

W  oz 

Kapazitiiten 
Capacites 
Capacities 

(vgeff = 
7,g v) 

(R — 9000 Ohm) 
a 

(vgeff — 
12,3 V) 

(R = 8000 Ohm) 
a 

~a8 
Ca k 

Cgk 

= 50o V 

= 250 V 

= 9 W 

= 50 mA 

= 500 V 

= 250 V 

= 1,5 W 

= 3,2 mA 

= 2,4 mA 

= 4 mA 

_ -1,3 V 

= 0,7 Megohm 

= 0,3 Megohm 

= 50 V 

= 2,5 W 

= 4,1 W 

= 1 ~~F 

= 9,4 ~ KF 

= 7,8 u~F 

514'33 
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E 463 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Maa. Anodenbelastung  
Dissipation anodique max.  
Maa. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

VQo = soo v 
VaL = 250 V 

W Q

rc 

= 9 W 

= SO mA 

Max. Schirmgittersppannung   V ! = S00 V 
Tension de grille-dcran max.   8 O 

_ 
Max. screen-grid voltage   v 1 = 2~0 V 

8 

Max. Schirmgittcrbelastung  
Dissipation de grille-t:crad max.   Wg f = 1,5 W 

Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-Ecran moyen   Igi = 3,2 mA 
Averace screen-grid current  

Un efiihre Grenzw. des Schirm ttterstr. ~ g 8 Ig min. = 2,4 mA'~-) 
Limites approxim. du tour. de gr.-~cran I f max. = 4 mA~~ Approx. limits of screen-grid current 8 ) 

Gitterstrom-Einsatzpunkt   
V Point de comment. du courant de grille gi = -1,3 V 

Starting point of grid current  

Max. ~X'iderstand im Gitterkreis   R = 0,7 Megohm-~ ) 
REsistance max. dans le circuit de grille Rgl — 0,3 Me ohm~~ Mas. resistance in grid circuit   g- S ) 

Max. Spann. zwischen Faden and Kath. 
Tension max. entre filament et cathode V fc = 50 V 
Maz. voltage between filam. and cathode 

ly/ aeff 2,s w -) 
Nutzleistung 01 (R = 9000 Ohm)°>) 
Puissance utile   a 
Output   (V = 12,3 V)°>) 

WOa geff — a,1 W'~) 
(Rtt = 8000 Ohm)=`) 

Kapazitaten 
Capacites 
Capacities 

Gemessen bei , V = V t _ 250 V 
Mesure pour , I 

O 
— 35 ~mA Measured at u 

C08 

C ak 

C gk 

1 ftftF 

= 9.~ f<uF 

= 7,8 ltuF 

t ti; 3' 3 3 
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PHILIPS „MINIWATT" 
Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Anodenspanming  
Tension anodique  
Anode voltage  

Verstiirkungsfaktor  
Coefficient d'amplification  
Amplification factor  
Steilheit (max.)  
Inclinaison (max.) 
Slope (max.)  

IKusserer Widerstand 
Resistance exterieure   7z = 0,3 M.Ohm 
External resistance   a 

Normalcy Anodenstrom   y 0,2 mA 
Courant anodique normal   rt 
Normal anode current   ca. 
Neg. Gittervorspannung   v = env. 1,6 V 
Polarisation negative de grille ~ appr. 
Negative grid bias  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)  
Internal resistance (norm.)  

iCusserer Widerstand  
Resistance exterieure  
External resistance  

Normaler Anodenstrom 
Courant anodique normal 
Normal anode current  
Neg. Gittervorspannung 
Polarisation negative de grille 7)g
Negative grid bias  

Innerer Widerstand (norm.)  
Resistance interieure (norm.)   Ri
Internal resistance (norm.)  

Anoden-Gitterkapazitiit  
Capacite grille-plaque   

C ~8 Anode-grid capacity  

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmt_:er   
d Diametre max.  

Max. diameter  
Sockel  
Culot 
Base  
Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Anodengleichrichtung 
Applications: Detection par caracteristique plaque 
Function: Anode bend detector 

N.F.-Verstarker mit Widerstandskopplung 
Amplificateur b.f, avec couplage par resistance 
L.F. amplifier with resistance coupling 

Ra

of

v G max. 

E 499 
= 4,0 V 

ca. 

= env. 1,0 A 

appr. 

200 V 

% (k) _ ~ 

S max. 

R~ 

in

4,0 mAIV 

— 100000 Ohm 

= 1 M.Ohm 

= O,Og mA 

Ca. 

= env. 1,5 V 

appr. 

= 330000 Ohm 

= 1,5 Ft~tF 

= 101 mm 

= 46 mm 

= 0 35 

= S X 



PH/L/PS 
M/N/WATT 

E 499 

92 ~a ~~) 

f0 

Vf = 4, 0 V 
Vamax=200V 
Smax = 4,OmA/V 

9 {k~ = 99 
8 

6 
V =200V 

-1 OV 

4 
Va=f00V 

2 

Vg CV) 

-G -4 3 2 _~ 0 1 



PHILIPS „MINIWATT" E 499 
Heizspannung  
Tension de chauffage   4J f  = 4,0 V 
Filament voltage  
Heizstrom   ca. 
Courant de chauffage   Zf = env. 1,0 A 
Filament current  
Anodenspannung   

appr. 

Tension anodique   y 200 V 
Anode voltage   amax. 

Veratarkungsfaktor  
Coefficient d'amplification   

8 ~k~ = 99 
Amplification factor  
Steilheit (max.)  
Inclinaison (max.)   $ 4,0 mAIV 
Slope (max.)   max. 

Ausserer Widerstand  
Resistance ext€rieure   jZ 0,3 M.Ohm 
External resistance   a 

Normaler Anodenstrom   y 0,2 mA 
Courant anodique normal   a 
Normal anode current   ca. 
Neg. Gittervorspannung   y — cnv. 1,6 V 
Polarisation negative de grille g 
Negative grid bias   

appr. 

Innerer Widerstand (norm.)   jli 100000 Ohm 
Resistance interieure (norm.)  
Internal resistance (norm.)  

iYusserer Widerstand  
Resistance exterieure   jZ 
External resistance   a 

Normaler Anodenstrom . . . . . 
Courant anodique normal 
Normal anode current  
Neg. Gittervorspannung 
Polarisation negative de grille 
Negative grid bias  

Innerer a'iderstand (norm.)  
Resistance interieure (norm.)  
Internal resistance (norm.)  

Anoden-Gitterkapazitat  
Capacite grille-plaque  
Anode-grid capacity  

Max. Lange  
Longueur max.  
Overall length 
Grosster Durchmesser   d
Diametre max.  
Max. diameter  
Sockel  
Culot 
Base  
Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Anodengleichrichtung 
Applications: Detection par caracteris[ique plaque 
Function: Anode bend detector 

N.F.-Verstiirker mit Widerstandskopplung 
Amplificateur b.f. avec couplage par resistance 
L.F, amplifier with resistance coupling 

= 1 M.Ohm 

t 

v~ 

O,G8 mA 

ca. 
= env. 1,5 V 

appr. 

330000 Ohm 

= 1,5 ~~F 

= 101 mm 

46 mm 

0 35 

= S VIl 

20'41'33 



PH/UPS 
M/N/W.gTT 
E 999 

92 /a CmA) 

f0 

Vf = 4, 0 V 
Vamax=200V 

Smax = 4,OmA~V 

q (k) = 99 
8 

6 
V -200V 

v-9 ov 

4 
Va=100V 

2 

Vg CV) 

-4 3 2 _~ 0 1 z 



PHILIPS „MINIWATT" 
Heizspannung  
Tension de chauffage  
Filament voltage  
Heizstrom  
Courant de chauffage  
Filament current  
Anodenspannung  
Tension anodique  
Anode voltage  
Verstarkungsfaktor  
Coefficient d'amplification   %(/z~ 99 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.)   

S max 
4,0 mA~V 

Slope (max.) 

t\usserer Widerstand 
Resistance ext~rieure Rq = 0,3 M.Ohm 
External resistance  

Normaler Anodenstrom  
Courant anodique normal I q = 0,2 mA 
Normal anode current . 

Vt

Va max 

E 499 
= 4,0 V 

ca. 
= env. 1,0 A 

appr. 

= 200 V 

Neg. Gittervorspannung ca. 
Polarisation negative de grille VR = env. 1,6 V 
Negative grid bias   appr. 
Innerer Widerstand (norm.) 
Resistance interieure (norm.) Ri = 100000 Ohm 
Internal resistance {norm.) . 

tYusserer Widerstand 
Resistance exterieure Ra
External resistance  

Normaler Anodenstrom  
Courant anodique normal . 
Normal anode current . 

Neg. Gittervorspannung 
Polarisation negative de grille 
Negative grid bias  

Innerer Widerstand (norm.) 
Resistance interieure (norm.) 
Internal resistance (norm.) . 

An o den-G i t t er kap az itat 
Capacite grille-plaque   Ctt~ = 1,5 u~,tP 

Anode-grid capacity 

Max. Lange   
L Longueur max. = 101 mm 

1'~ Overall length  

Grosster Durchmesser   
d = 46 mm Diametre max. 

Max. diameter  
Sockel — 0 35 Culot  
Base 
Sockelschaltung  
Connexion du culot  
Base connection  
Anwendung: Anodengleichrichtung 
Applications: Detection par caracteristique plaque 
Function: Anode bend detector 

N.F.-Verstarker mit Widerstandskopplung 
Amplificaceur b.f. avec couplage par resistance 
L.F. amplifier with resistance coupling 

l u 

= 1 M.Ohm 

= O,OS mA 

ca. 
V~ = env. 1,6 V 

appr. 

Rt 330000 Ohm 

= S X 



PHILIPS 
MlNIWATT 

E 499 

12 /a CmA) 

f0 

Vf = 4, 0 V 
Vamax=200V 
Smax = 4,OmA/V 

9~k~ =99 
8 

6 
V =200V 

v-~ ov 

4 
Va =f00V 

2 

VgCV) 

-5 -4 3 2 _1 0 1 



E 4~~ 
PI--IILIPS „111INIWt~TT" 

Max. Anodenspannung  
Tension anodiyue max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Rathodcnstrom  
Courant cathodique max.  
Max. cathode current  

G icterstrom-Einsatzpunkt  
Point de commenc. du courant do grille 
Starting point of grid current  

Max. Widerstand im Gitterkreis  
REsistance max. dans le circuit de grille 
Max. resistance in grid circuit  

Vao 

V QR 

Vat 

W~ 

le

= A00 V 

= 250 V 

= zoo v 

= 1,5 W 

= 15 mA 

—1,3 V 
Zi 

— 

Rgt

Rg z 

Max. Spann, zwischen Faders and Kath. 
Tension max. entre filament et cathode vfc Max. voltage betty, filament and cathode 

Max. \S'iderstand zw. Faden and Kathode 
R6sistance max. entre filam. et cathode Rf,~ 
Max. resistance betty. filam. and cathode 

Kapazitaten 
Capacit~s  
Capacities 

~) Siehe Erl'auterungen 
Voir explications 
See explanation 

= 1 M.Uhm 

= 0,5 M.Ohm 

= 50 Vt) 

— 20000 Ohm 

CaS 
= 1,5 µµF 

CQ k = 4+~ µµF 

Cgk 
= 7,3 µµF 
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F 410 
PHILIPS .,,MINIWATT" 

Heizspannung  
Tension de chauffage   yf
Filament voltage  

Heizstrom  
Courant de chauffage 
Filament current  

Anodenspannung 
Tension anodique 
Anode voltage  

Normaler Anodenstrom  
Courant anodique normal 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor 
Coefficient d'amplification 
Amplification factor  

Steilheit (max.)  
Inclinaison (max ) 
Slope (max.)  

Steilheit (norm.) 
Inclinaison (norm.Z  
Slope (norm.)  

Innerer Widerstand (norm.)  
Rdsistance int~rieure (norm ) 
Internal reaiatance (norm.)  

Anodenverluatleistung 
Dissipation anodique 
Anode dissipation 

Max. Lange  
Longueur maa 
Overall Irngth 

  yf = 

y o max. 
= 

  to = 

  'Ug = 

4,0 V 

ca. 

env. 2,0 A 

appr. 

550 V 

45 mA 

ca' 
env. 36 V 

appr. 

  g (k) = u 

'S max. 

S norm. 

8 mAIV 

4 mA1V 

  Rt = 2500 Ohm 

  wa max. = 25 W 

1 

Grosster Durchmesser   
d Diam2tre max.  

Max. diameter  

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Endstufe 
Applications: Tube final 
Function: Power valve 

= 140 mm 

= 67 mm 

= A 4C 

= S I 



PHIL/PS 
M/N/WATT 

F 41° 

120 /a (mA) 

foo 
Vf = 4,OV 
Va~ x =550V 
la = 45 mA 
Smax - BmA~V 
Snorrn= 4mA/V 
g (k) = f0 

80 

0 
h 
n 

~~ 

40 

20 

Vg (v) 
-~ao -~a~ -80 -60 -4o ao 20 40 



F 410 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

IIeizstrom  
Courant de chauffage  
Filament current  

V f

j f 

Anodenspannung  
/~~ Tension anodique   j1 

Anode voltage   a max 

Normaler Anodenstrom  
Courant anodique normal   j 
Normal anode current   a 

Neg. Gittervorspannung  
Polarisation negative de grille V R
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   8(,~) = 10 
Amplification factor 

Steilheit (maz.) 
Inclinaison (max.)   S = tl mA;V 
Slope (max.)   max 

Steilheit (norm.)  
Inclinaison (norm.)   S = 4 mAIV 
Slope (norm.)   norm 

Innerer Widerstand (norm.)  
Resistance interieure (norm  )
Internal resistance (norm.) 

Anod enverlust leistung  
Dissipation anodique   [~l = 25 W 
Anode dissipation a max. 

Max. Lange  
Longueur max.   ( = 150 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   d = 67 mm 
Max. diameter  

Sockel 
Culot   = A 40 
Base 

= 4,0 V 

ca. 

= env. 2,0 A 

appr. 

= 550 V 

= 45 mA 

Sockelschaltung  
Connexion du culot  
Base COnneCClOn  

Anwendung: Endstufe 
4pplication: Tube final 
Function: Power valve 

Rt

ca. 
env. 36 V 
appr. 

2500 Ohm 

= S I 



PHILIPS 
M/N/I~QTT 

F 410 

120 /a (mA) 

100 
Vf = 4,OV 
Va~ x =550 V 
/a = 45 mA 
Smax - BmA~V 
Snorvn= 4mA~V 
g (k~ = f0 

80 

~ ~ 
0 
h 
n 

~m 

40 

20 

Vg CV) 
-720 -700 -80 -60 -40 20 0 20 40 



F 410 
PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique max.  
Maa. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Mas. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

v ao 
V
°L 

W °

Ic

G i t ter S t r o m-Ei n s a t z p u n k t  
Point de comment. du courant de grille ~! 
Starting point of grid current   8t 

= 900 V 

= 550 V 

= 25 W 

= 60 mA 

— —2 V 

Max. Widerstand im Gitterkreis   R — 0,3 M.Ohm 
REsistance max. daas to circuit de grille ~ t 
Max. resistance in grid circuit   Rg2 = 0,] M.Ohm 

Nutzleistung   — 24 5 V Puissance utile   ~~'1 ~Vg ¢ff — ) = 5,9 W 
ourout   ° (R = 7000 ~J) a 

Kapazit"aten 
Capacit~s 
Capacities 

C°g, = 6 FtftF 

  C°k = 4,4 ftftF 

cgk = >>] ftuF 
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F 443 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  U

f
4,0 V 

Filament voltage  

Heizstrom  

= 

ca. 
Courant de chauffage  
Filament current  

j f — env. 2,0 A 

appr. 
Anodenspannung  
Tension anodique  
Anode voltage  va max 

= 550 V 

S chirm gi t terspannung  
Tension de grille-ccran  iJ = 200 `' 
Screen-grid voltage  8 /

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  

j 
a 

= 45 mA 

ca. 
Polarisation negative de grille V = env. 40 V 
Negative grid bias  ~ 

appr. 
Verstiirkungsfaktor  
Coefficient d'amplification   S(Jz) = 100 
Amplification factor 

Steilheit (max.) 
Inclinaison (max.) 
Slope (max.)  

 S = 
max 

5,0 mA~V 

Steilheit (norm.)  
Inclinaison (norm.)  
Slope (norm.)  

S 
norm 

-- 3,0 mAIV 

Innerer Widerstand (norm.)  
Resistance interieure (norm) 
Internal resistance (norm.)  

R, 
t 

= 33000 Ohm 

Anodenverlustleistung 
Dissipation anodique  
Anode dissipation ax 

= 25 W 

Max. Lange  
Longueur max.  / = 160 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  d = 67 mm 
Max. diameter  

Sockel 
Culot  = 0 40 
Base 

Sockelschaltung  
Connexion du culot  = S VIII 
Base connection 

Anwendung: Endstufe 
Application: Tube final ' 
Function: Power valve 



PHIL/PS 
M/NI WATT 

F443 

920 ~ cmA) 

100 
f _ 4,OV 

~max_200V 
/a =45mA 
Six = SmA~V 
S~o~yrr_3mA/V 
g Ck) -900 

80 
~ 
~ 
N 
,n 
~~ ~a 

h ~~ 
,ro 

~ 

20 

ug CVO 

-120 -100 -80 -60 - 40 20 0 20 



F 443 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   7; f = 4,0 V 
Filament voltage  

Heizstrom   ca. 

Courant de chauffage   tf = env. 2,0 A 
Filament current   appr. 

Anodenspannung  
Tension anodique   'U = 550 V 
Anode voltage   a max. 

Schirmgittersran nung  
Tension de grille-ecran   7Jg~ = 200 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   to = 45 mA 
Normal anode current  

Neg. Gittervorspannung   ca. 

Polarisation negative de grille   71 = env. 40 V 
I~'egative grid bias   B 

appr. 

Verst3rkunasfaktor  
Coefficient d'amplification   g ~k~ = 100 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   S max 5,0 mAIV 
Slope (maz.)  

Steilheit (norm.)  
Inclinaison (norm.)   `S norm. = 3,0 mAIV 
Slope (norm.)  

Innerer Widerstand (norm.)   
R = 3;000 Ohm Resistance intfrieure (norm.)   f 

Internal resistance (norm.)  

Anodenverlustleistung 
Dissipation anodique   ~a max. 

_ 25 ~ 

Anode dissipation  

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diam2tre max.  
Max. diameter  

Sockel  
Culot  
Base  

Sockelschaltung  
Connexion du culoc  
Base connection  

Anwendung: Eadstufe 
Applications: Tube final 
Function: Power valve 

1 

d 

= 16C mm 

= 67 mm 

= C ac 

= S VIII 



PHIL/PS 
M/Nl W,4TT 

F443 

120 / (mA) 

100 
- 4,OV 

~amax_ 
2Q0 V 

la =45mA 
SAX = SmA~V 
S~o~3mA/V 
q Ck) =100 

80 

N 
,n 
J~ 60 

h h 
►i ~ 

,ro 

20 

uq rv~ 
-120 -100 -so -60 -40 20 0 20 40 



PHILIPS „MINIWATT" 

Max. Anodenspannung  
Tension anodique may: 
Max. anode voltage  

V aa 
VtIL

= 900 V 

= 550 V 

11ax. Anodenbelastung  
Dissipation anodique may.   1}7u = 25 a' 

—+ Mas. anode dissipation  

Mas. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

Max. $chirm¢ittersDannun;;  
Tension de grille-ecran max.  
Max. screen-grid voltage  

Max. Schirmgit[erbelastung 
Dissipation de ¢rille-ecran max.  
Max. screen-grid dissipation  

Mitelerer Schirmgitterstrom  
Courant de grille-ecran moyen  
Average screen-grid current  

Ungefahre Grenzw. des Schirmgitterstr. 
Limites approxim. du tour. de gr: bcran 
Approx. limits of screen-grid current 

le

Vg o 
V~ 

Q 

Wg1

~ ) 
8 

1 ' g min. 

I g l mas. 

Gitcerstrom-Einsatzpunkt   j7 
Point de comment. du courant de grille 8t 
Starting poine of grid current  

A4ax. Widerstand im Gitterkreis   Rgt 
REsistance mas. dans le circuit de grille 

R Max. resistance in grid circuit   g2 

Nutzleistung  
Puissance ucile  
Output 

Kapazitaten 
Capacit~s 
Capacities 

90 mA 

_- 900 V 

= zoo v 

= S,g W 

= 6,5 mA 

= 3,5 mA 

= S,S mA 

— -2 V 

W (Vgeff 
—its v) 

of (R = 14000 Ohm) —
a 

W (Vseff = t6,z v} 
02 (R = 14000 Ohm) — 

a 

~aK 

C ak 

Cgk 

0,3 M.Ohm 
0,1 M.Ohm 

7,6 W 

11,s a' 

= 3 ftFtF 
= 12 ~ftF 

= 14,6 ~ftF 
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F 443N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom 
Courant de chauffage 
Filament current  

Vf

rf

Anodenspannung  
Tension anodique   Vu max 

/, Anode voltage  

Schirmgitterspannung  
Tension de grille-ecran   V ~ 
Screen-grid voltage   '~ 

Normaler Anodenstrom  
Courant anodique normal  
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstarkungsfaktor  
Coefficient d'amplification   %(k) 80 
Amplification factor   a~~ 

Steilheit (max.) 
Inclinaison (max.)   'S maz 
Slope (max.) 

Steilheit (norm.)   
= 3,9 mA1V Inclinaison (norm.)   .S r

Slope (norm.)  

Innerer Widerstand (norm.)  
Resistance interieure (norm) Rt
Internal resistance (norm.)  

Anodenverlustleistung 
Dissipation anodique  
Anode dissipation 

Max. Lange   1
Longueur max.  
Overall length  

~a 

= 4,o v 

ca. 
= env. 2,0 A 

appr. 

= 300 V 

= 300 V 

= 83 mA 

Grosster Durchmesser 
Diametre max. 
Max. diameter  

Sockel 
Culot 
Base 

  d 

Sockelschaltung  
Connexion du color  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

V~ 

W may 

ca. 

= env. 40 V 

appr. 

= 6 mA/V 

= 20000 Ohm 

= 25 W 

= 160 mm 

= 67 mm 

= 0 40 

= S. VIII 



PHILIPS 
MlNIWATT 

F443N 

920 

1100 

/a <mA) 

-

Vf =4,OV~ 
Vamax= 300 V 
Vq' - 300 V 
la - 83mA 
Smax = 6,OmA~V 
Sno~m = 3, 9mA/V 
glkl = 80 

80 
, a 

.~ ,~ 

GO 

40 

20 

'Vg lV~ 

-120 -900 -80 -GO -40 -20 0 20 40 



F 443 N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   yf 3,~ ~' 
Filament voltage  

Heizstrom  
Courant de chauffage   tt = 2,0 A 
Filament current  

Anodenspannung  
Tension anodique   y = 550 V 
Anode voltage   °D1ax' 

Schirmgittersoann unK  
Tension de grille-ecran   y gl = 200 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   i°  = 45 mA 
Normal anode current  

Neg. GittervorsDannung   ca. 
Polarisation negative de grille   7Jg = env. 30 V 
Negative grid bias   appr. 

Verstarkungsfaktor  
Coefficient d'amplification   g ~k~ = 100 
Amplification factor  

Steilheit (max.)  
Inclinaison (max.)   $max. 6 mA1V 
Slope (max.)  

Steilheit (norm.)  
Inclinaison (norm.)   $ norm. = 3,9 mAIV 
Slope (norm.)  

Innerer Widerstand (norm.)   
R ~ 25000 Ohm Resistance interieure (norm.)   f 

Internal resistance (norm.)  

A n od enverl u st leist ung 
Dissipation anodique   yJ° max. = 25 W 
Anode dissipation 

Max. Lange  
Longueur max.   ~ = 160 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   d = 67 mm 
Max. diameter  

Sockel  
Culoc  
Base  

Sockelschaltung  
Connexion du culot  
Base connection  

Anwendung: Endstufe 
Application: Tube final 
Function: Power valve 

= e 40 

= S. VIII 

221611933 



PHILIPS 120 /a (mA) 

M/NIWATT 
P443N 100 

Vf = 4.OV ti
amax = 550 V 
Vq' = 200 V 
la = 45mA 
Smax =6,OmA/V 80 
Snorm =3,9mA/V 
q (k) =100 

o 
0 

.n ~~ ,o, moo, 
GO 

O 
h 

~ 
~1 
~ 

40 

20 

I 

vg~v~ 
-120 -100 -80 -60 -40 -20 20 40 



F 443N 
PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   v1 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

= 4,0 V 

ca. 
= env. 2,0 A 

appr. 

Anodenspannung  
Tension anodique   va max. = 300 V 

^, Anode voltage 

Schirmgitterspannung  
Tension de grille-6cran   vi i = 300 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   ZQ = 8} mA 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille v~ 
Negative grid bias  

Verstiirkungsfaktor  
Coefficient d'amplification   g(k) _ 80 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.)   S = 6 mAIV 
Slope (max.)   

max. 

Steilheit (norm  ) 
Inclinaison (norm)  S o~~rt, = 3,9 mA~V 
Slope (norm  ) 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.)   Rt
Internal resistance (norm.)  

Anod enverlustleistung  
Dissipation anodique   YPJamax. — 25 W 
Anode dissipation 

Max. Lange 
Longueur max.   ~ = 160 mm 
Overall length 

Grosster Durchmesser  
^ DiamPtre max.   d = 67 mm 

Max. diameter 

Sockel 
Culot   = 0 40 
Base 

Sockelschaltung  
Connexion du color   = S VIII 
Base connection 

Anwendudg: tindstufe 
Application: Tube final 
Function: Power valve 

ca. 

= env. 40 V 
appr. 

= 20000 Ohm 

1311'33 



PH/LIPS 
M/NIWATT 

F443N 

! X20 

~ 100 

/a <mA) 

Vf = 4,0 V ~- 
Va~x- 300 V 
Vq' = 300 V 
la = 83mA 
Smax = 6,OrnA/V 
Snorm = 3,9mA/V 
glkl = 80 

~,
' 

_ 
~ 
0 

moo; 

~ 
~ 
~~ 
io; 

80 

I GO 
l 

0 o 0 ~, 

'./ 

20 

VgIVJ 
-1ao -100 -80 -Go -40 =20 0 20 40 



C 
F 443N 

PHILIPS „MINIWATT" 

Heizspannung  
Tension de chauffage   of
Filament voltage  

Heizstrom 
Courant de chauffage  
Filament current  

tf

~,0 V 

ca. 

= env. 2,0 A 

appr. 

Anodenspannung  
Tension anodique   va max. = 550 V 
Anode voltage 

Schi rm gitterspan n ung  
Tension de grille-~cran   y~i = 200 V 
Screen-grid voltage  

Normaler Anodenstrom  
Courant anodique normal   l a = 45 mA 
Normal anode current  

Neg. Gittervorspannung  
Polarisation negative de grille 
Negative grid bias  

Verstirkungsfaktor  
Coefficient d'amplification   g(/Z~ 
Amplification factor 

Steilheit (max.)  
Inclinaison (max.)   S max. = 6 mA1V 
Slope (ma:.)  

Steilheit (norm  ) 
Inclinaison (norm  ) 
Slope (norm  ) 

Innerer Widerstand (norm  ) 
Resistance interieure (norm.)   Rf = 30000 Ohm 
Internal resistance (norm.)  

A n od en v e r t u at l e i s t u n g  
Dissipation anodique   w pmax = 25 W 
Anode dissipation 

Max. Lunge 
Longueur max. 
Overall length 

Griisster Durchmesaer   
d ~~ Diametre max.  

Max. diameter 

Socket 
Culot  
Base 

Sockelschaltung  
Connexion du color  
Base connection  

vg

S norm. = 3,2 mA~V 

  E 

Anwendung: Endatufe 
Application: Tube final 
Function: Power valve 

ca. 

= env. 30 V 

appr. 

= 100 

160 mm 

= 67 mm 

= 0 40 

= S VIII 

1311'33 



PH/LIPS 
M/N/WATT 

F443N 

120 /a (rnA) 

~~~ 
Vf =4.OV~ 
arnax = 550 V 
Vq' = 200 V 
la ; 45mA 
Smax = 6,O,mA/V ' 
Sno~m =32mA/V 
g (k) =100 

t 
I 
. 

% ~ 
o 
~ I 

.~ 

0 

,~ 

o 
~ 
m ~ 

a 

~ ~® 
~' ~ 

.~ 

~~'. 

. f 2~ 

VgIV~ 

-120 -100 -80 -60 -40 -20 0 20 40 



F 443 
PHILIPS „MINIWATT" 

Max. Anodenspannung   V[!d 
'I'ensida ano~ique max.  
11faz. anode voltage   V~L 

Max. Anodenbelastung ....  
Dissipation anodioue max.   tij'! 
Max. anode dissipation   tt 

= 900 V 

550 V 

= 25 W 

Max. Kathodens[rom  
Courant cathodique max.   j = 90 mA 
Max. cathode current  

Max. Schirmeitterspannuug   [> 
Tension do grille-Loan max.   gio 

Max. screen-grid voltage   Vg

h1ax. Schirmgitterhelastung  
Dissipation de grille-Loan max.   1,~ i 
Max. screen-grid dissipation   g 

Mittlerer Schirmgitterstroa[  
Courant de grille-Loan moyen   j ~ 
Average screen-grid current   g 

Un¢eEahre Grenz.w. des Schirmgitterstr. j 
Limites approxint. du tour. de gr.-Loan g 'n1O' 
Approx, limits of screen-grid cue[ent Ig o max. 

Git t erstrom-Ei n s a t z p unkt  
Point de commene. du com~ant de grille 

Vgi Starting point of 'gri'd current  

Max. xViderstand 'm Gitterkreis   jZ~t
RLsiscance max. dans le citcult de grille 

R Max. resistance in grid circuit .. . ..   g _ 

= 900 V 

— 2oc v 

_= 1,8 W 

= 6.5 mA 

= 3,5 mA 

= 8,5 mA 

-2 V 

= 0,3 ~1:Ohn, 
= 0>1 M-.Ohm 

(V = 1t,5 V) 
Nutzleistung   jk/ ge%r = 7,F W 
Puissance utile   ~'~ (R = 14000 Ohm) 
Output rt 

gefl = 11,5 W 
W o= (R = 14000 Ohm) 

a 

Kapazitaten   Ct`g — 3 rc!tF 
CapacitLs   C~~k = 12 ,tircl' 
Capacities C ~ == 74,6 f~nP 
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F 443N 
PHILIPS „MINIW.ATT" 

Max. Anodenspannung  
Tension anodique max.  
Max. anode voltage  

Max. Anodenbelastung  
Dissipation anodique max.  
Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode current  

V no 

VaL 

W'Q

Max. Schirmgitterspannung   j7 ~ 
Tension de grille-ecran max.   8 ~ 
Max. screen-grid voltage   V g1 

Max. Schirmgitterbelastung  
Dissipation de s;rille-ecran max.   W~/ 
Max. screen-grid dissipation  

Mittlerer Schirmgitterstrom  
Courant de grille-ecran moyen   jg~ 
Average screen-grid current  

Unsefiihre Grenzw. des Schirmgitterstr. j ~ 
Limites approxim, du tour. de gr: ecran g i mm. 

Approx. limits of screen-grid current jg max. 

= 900 V 

= 550 V 

= 25 W 

= 100 mA 

= soo v 
= 200 Vr) 

= 2,0 W 

= 1,4 mA 

= 0,4 mA 

2,2 mA 

Gitterstrom-Einsatzpunkt   V 
Point de commene. du courant de grille gt _ _ _2 p 
Starting point of grid current   ~ VT = 4 V ' `. , } 

~^ Aias. Widerstand im Gitterkreis   Rgl 
= 0,3 M.Ohm 

Resistance max. dares le circuit de grille — 0,1 M.Ohm 
Max. resistance in grid circuit   R ga 

Nutzleistung   mot 
~Rg 

e{f — 120 0 } n~ 
_ S W 

Puissance utile   n _ 
Output   

Woe 
~Tlg eff 

— 12000 (,~ 
13,4 W 

~R a } 

Kapazitaten   C ag 
— 1,1 uuP 

Capacites   C ak = 13,7 ,cct<F 
Capacities 15,5 

C gh r i t ~F 

") V g, muss einem Potentiometer entnommen werden. 

TJ doit etre derivee d'un potentiometee. 
R 

j/ must be derived from potentiometer. 
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F 4~3N 
PHILIPS „MI1~IIWATT" 

Max. Anodensparnung  
Tension anodique max.  
Max. anode voltage  

h1ax. Anodenbelastung  
Dissipation anodique max 

r\ Max. anode dissipation  

Max. Kathodenstrom  
Courant cathodique max.  
Max. cathode cuerent  

V ao 
V 

aL 

W u

I c 

Max. Schirmgitterspannung   j1 1 
Tension de grille-ecran max.   g,° 
Max, screen-grid voltage   V g

Max. Schirmgitterbelastung  
Dissipation de grille-ecran max.   W J 
Max. screen-grid dissipation   g 

Mittlerer Schirmgitterstrom  
Courant de grille-:crap moyen   I 1 
Average screen-grid current   g 

Lingefahre Grenzw. des Schirmgitterstr. i ~ 
Limites approxim. du tour. de gr.-ecran R/ min. 

Approx, limits of screen-grid current fg max. 

= 900 V 

= 300 V 

= z~ ~~ 

100 m:1 

= 500 V 

3GC V 

2,0 P9 

_ ~,6 m9 

— 2 mA 

= 6 G snA 

Gitterstrom-Einsatzpunkt   V 
Point de comment. du courant de grille gt _ 

4 
~ -- -2 V 

Searting point of grid current   ([/
f 

~~ 

hiax. Widerstand im Gitterkreis   Rgi R6sistance max. dens le circuit de grille 
Max. resistance in grid circuit   g2 

Nutzleistung  
Pµissance utile  
Output 

Kapazitiiten 
Caoacites 
Capacities 

W oa ~V g eft = 16,s V~. 

(R = 3soo ~~ 
a 

we efi 
_ 23,5 V~ 

j~p2 
(Ra 

= 3500 ,~~ 

C ag 
T 1>1 EtfiP 

t;uk = 13,7 ftctF 

C4k 
= 15,5 f~Ftp 

= 0,3 M.Ohm 

— 0,1 M.Ohm 

— 8,6 ~~ 

= 12,9 ~' 

] f 6'33 
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505 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

y 
t 

= 4,0 V 

Heizstrom  = ca. 

Courant de chauffage  
Filament current  =f 

= env. 1,0 A 
appr. 

A nod en wechse Ispann ung  
Tension plaque c.a.  
A.C. anode voltage  

= 
v u 

max. 
400 V 

Gleichgerichteter Strom  
Courant redresse  
Rectified current  to maz. 

= 60 mA 

Max. Lange  
Longueur max.  
Overall length  

1 = 116 mm 

Grosster Durchmesser  
Diametre max.  d = 53 mm 
Max. diameter  

Socket  
Culot  = H 35 
Base  

Sockelschaltung  
Connexion du color  = S V 
Base connection  





505 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

Hei~snannung  
Tension de chauffage  
filament voltage  

Heirstrom 
Courant de chauffage  
filament current  

Vf

If

4,0 V 

ca. 

= env. I,C A 
appr. 

Anodenwechselspannung 
Tension plaque c.a  = 400 V 
A.C. anode voltage   Vamas 

Gleichgerichteter Strom  
Courant reslressE  
Rectified current  

Maz. Lange  
Longueur max.  
Overall Icngth  

Griisster Durchmesser  
Diametre maz.  
Maz. diameter  

Sockef 
Culot 
Base 

lama = 60 mA 

1 

d 

= 116 mm 

= 53 inm 

= H 35 

Sockelschaltung  
Connexion du eulot   = S V 
Base connection  



1 
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506 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom 
Courant de chauffage  
Filament current  

An od en wec hsel spannung 
Tension plaque c.a.  
A.C. anode voltage  

Z~f 

Z~ 

= a,c v 

ca. 

= env. I,G A 

aQpr. 

-- z x 3cc v 
~u max. 

Gleichgerichteter Strom  
Courant redresse   y = 75 mA 
Rectified current   a max. 

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

I 

d 

= 105 mm 

= 51 mm 

_ .4 35 

= S III 





506 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung 
Tension de chauffage  ~ f = 4,C V 
Filament voltage  

Heizstrom  ca. 
Courant de chauffage  
Filament current 

i f = env. 1,0 A 
appr. 

Anod en wechselsp an n u n g  
Tension plaque c.a.  v amax = 2X300 ~' 
A.C. anode voltage  

Gleichgerichteter Strom  
Courant redress  I Qmax = 75 mA 
Rectified current 

Max. Lunge  
Longueur max.  = 105 mm 
Overall length 

Grosster Durchmesser  
Diametre max.  d = 51 mm 
Mas. diameter 

Sockel 
Culot  = A 35 
Base 

Sockelschaltung  
Connexion du culot 
Base connexion  

= S III 





506 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung 
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current 

  vi

z~ 

Anodenwechselspannung   
v Tension plaque c.a.   nmax 

A.C. anode voltage  

Gleichgerichteter Strom  
Courant redresse   Zu mas 
Rectified current 

Max. Lange 
Longueur max. 
Overall length 

  1 

Grosster Durchmesser 
Diam2tre max. 
Max. diameter 

Sockel 
Culot 
Base 

Sockelschaltung 
Connexion du culo[ 
Base connexion 

d 

a,o v 

ca. 
= env. 1,0 A 

appr. 

= 2 X 350 V 

60 mA 

= t05 mm 

51 mm 

= A 35 

S III 

14iY,'3~ 





506 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizftrom  

vj = S,0 V 

f a. 

Courant de chauffage  
Filament current  

t~ = env. 1,0 A 
appr. 

Anodenwechselspannung 
Tension plaque c.a 
A.C. anode voltage  41a moc. 

0 2 Y. 3S0 V 

Gleichgerichteter Strom  
Courant redressE  
Rccti(ied current  is mox, = 60 mA 

Maz. Lange  
Longueur max.  _= 705 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  
Ma:. diameter  

d = S7 mm 

Sockel  
Culot  = A 3S 
Base  

Sockelschaltung  
Conae:ion du culot  = S Ii1 
Base connection 

c ,u ~~` 



.~ r  ri:..- '~sS'~. 
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1561 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

A n o d en w e c h se l s p a n n u n g  

of

t~ 

= 

= 

4,C V 

ca. 
env. 2,0 A 
appr. 

Tension plaque c.a.  
A.C. anode voltage  

Z~ a max. 
= 2X500 V 

Gleichgerichteter Strom  
Courant redresse  
Rectified current  

t 
a max. 

= 12C mA 

Max. L'an¢e  
Longueur max.  = 125 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  d = 58 mm 
Max. diameter  

Sockel  
Culot  = A 35 
Base  

Sockelschaltung  
Connexion du culot  = S III 
Base connection  





1561 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

.~ 

Heizspannung  
Tension de chauffaRe  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

V t

j f

= 4,0 V 

c a. 
= env. 2,0 A 

appr. 

Aaoden wechselspannung  
Tension plaque c.a  V = 2 X 500 V 
A.C. anode voltage   a max 

Gleichgerichteter Strom  
Courant redresse  j = 120 mA 
Rectified current   amax. 

Maz. L'in¢e  
Longueur maz.  
Overall length  

Grosster Durchmesser  
DiamBtre max.  
Maa. diameter  

Sockel 
Culot 
Base 

'^ Sockelschaltung  
Connexion du culot  
Base connection  

1 

d 

= 125 mm 

= 58 mm 

= A 35 

= S III 





1561 

VOLLWEG HOCHVAKUUM 
TiTPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
'Cension de ehauffage  
Filament voltage  

Heizstrom  

vt = 4,0 V 

ca. 

Courant de ehauffage  
Filament current  

i~ = env. 2,0 h 
appr. 

Anodenwe chse (sp annung 
Tension plaque c. a.  
A.C. anode voltage  

.0
u max. 

= 2 X 300 V 

G[eichgerichteter Strom  
Courant redresse  
Rectified current  

t u max. 
= 7h0 mA 

Max. Lance  
Longueur max.  1 = 125 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  d = 58 mm 
Max. diameter  

Socke!  
Culot  = A 35 
Base  

Sockelschaltung  
Connexion du color  = S TII 
Base connection  

1416'33 





1561 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

~Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

o f

It

= 4,0 V 

ca. 
= eay. 2,0 A 

appr. 

A n o d en w e c h s e l s p a n n u n g 
Tension plaque c.a,   j/ = 2X300 V 
A.C. anode voltage   n max 

Gleichgerichteter Strom  
Courant redress€   I = 160 m A 
Rectified current   n max. 

Max. L'an¢e  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

1 

d 

= 125 mm 

= 58 mm 

= A 35 

= S IIl 









1801 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

of

Heizstrom  
Courant de chauffage   jf
Filament current  

Anodenwechselspann u ng 
Tension plaque c.a 
A.C. anode voltage  

JU max. 

= 4,: V 

ca. 
— env. 0,4 A 

aprr. 

— 2;C 250 V 

Gleichgerichteter Strom  
Courant redresse   i = 3C mA 
Rectified current   a max. 

Max. Lange  
Longueur max.  
Overall length  

Griisster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

~~ Sockelscha(tung  
Connexion du culot  
Base connection  

1 

d 

= 43 mm 

= 47 mm 

= A 35 

= S III 



i 



1801 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffagc j/ = 4,6 V 
Filament voltage  

Heizstrom ca. 
Couran[ de chau(fage   It -- env. 0,4 A 
Filament current appr. 

Anodenwechselspannung  
Tension plaque c.a.   

v 

= 2X250 V 
A.C. anode voltage   a max 

Gleichgerichteter Strom  
Courant redresse   j = 30 mA 
Rec[ified current   a maz 

Max. Lange  
Longueur maz.   ( = 93 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   t( = 47 mm 
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung 
Connexion du color  
Base connection  

A 35 

= S III 
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1802 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

Heizspannung  
Tension de chauffaae   y - = 4,0 V 
Filament voltage   f 

Heizstrom   ca. 

Courant de chauffage   Zf = env. 0,4 A 
Filament current   appr. 

A nod en w ech selspann ung  
Tension plaque c.a.   y = 250 V 
A.C. anode voltage   amax. 

Gleichgerichteter Strom  
Courant redresse   y = 30 mA 
Rectified current   amax. 

Max. Lange  
Longueur max.   ~ = 92 mm 
Overall length  

Grosster Durchmesser  
Diametre max.   d = 47 mm 
Max. diameter  

Sockel  
Culot   = H 32 
Base  

^ Sockelschaltung  
Connexion du cola[   = S V 
Base connection ..... .... ........ ..  





1802 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

/'\ 

Heizapannung  
Tension de chauffage   y, 
Filamrnt voltage  

Heizstrom  
Courant de chauffage  
Filament current  j f 

= 4,0 V 

ca. 
= env. 0,5 A 

appr. 

Anod en wechselspannun g  
Tension plaque c.a.   [l = 250 V 
A.C. anode voltage   a max. 

Gleichgerichteter Strom  
Courant redress   / = 30 mA 
Rectified currrnt   n max 

Max. Lange  
I.ongueur max.  
Overall length  

GrcSsster Durchmetser  
Diame:tre ma:.  
Maz. diameter  

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Rase connection  

d 

= 92 mm 

47 mm 

= H 32 

= S V 
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1803 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  

yf = 4,0 V 

ca. 
Courant de chauffage  
Filament current  

yf env. 0,6 A 

appr. 

A nod en wech se Isp an n u ng 
Tension plaque c.a.  
A.C. anode voltage  

y 
a max. 

= 500 V 

Gleichgerichteter Strom  
Courant redresse  
Rectified current  

i 
rt max. 

= 30 mA 

Max. Lange  
Longueur max.  1 = 100 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  d = 52 mm 
Max. diameter  

Sockel  
Culot  = A 35 
Base  

Sockelschaltung  
Connexion du color  = S III 
Base connection  



OJ 



1803 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Vf

If 

= a,o v 

ca. 
= env. 0,6 A 

appr. 

A nodenwec hselspannung  
Tension plaque c.a.   jl = 500 V 
A.C. anode voltage   omax 

Gleichgerichteter Strom  
Courant redress   j = 30 mA 
Rectified current   auras 

Max. Lange  
Longueur max.   [ = 100 mm 
Overall length  

Grosster Durchmesser  
DiamPtre max. 
Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du color  
Base connection  

d = 52 mm 

= H 35 

= S V 
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1805 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom 
Courant de chauffage 
Filament current  

- 

a,e 

v 

ca. 
  yf = env. 1,C A 

appr. 

vp 

max. = 2XSC0 V 

Ltt max. = 60 mA 

= 116 mm 

Grosster Durchmesser  
Diametre max  d = 53 mm 
Max. diameter  

= A 35 

Sockelschaltung  
Connexion du culot   = S III 
Base connection  

Anod enwechselsp a n n u ng 
Tension plaque c.a.  
A.C. anode voltage  

Gleichgerichteter Strom  
Courant redress  
Rectified current  

Max. Lange  
Longueur max.  
Overall length  

of 



1 



1805 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung 
Tension de chauffage  
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

Vf

If

= 4,0 V 

ca. 
env. 1,0 A 
appr. 

A n odenwechse Ispa nn ung  
Tension plaque c.a.   jJ — 2X500 V 
A.C. anode voltage   a max. 

Gleichgerichteter Strom  
Courant redresse  
Rectified current  

Max. Lange  
Longueur max.  
Overall lengch  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

lama: = 60 mA 

t! = 1l6 mm 

d = 53 mm 

= A 35 

Sockelschaltung  
Connezion du culot   = S III 
Base connection  





1805 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage   y 
Filament voltage   f 

Heizstrom  
Courant de chauffage   y 
Filament current   f 

= 4,0 V 

ca. 
env. 1,0 A 
appr. 

A nod enwech se Ispannung 
Tension plaque c.a.   y = 2X300 V 
A.C. anode voltage   amax. 

Gleichgerichteter Strom  
Courant redressE  
Rectified current  

Max. Lange  
I.ongueur maa.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

to max. 100 mA 

d 

= 116 mm 

= 53 mm 

= A 3i 

Sockelschaltung  
Connexion du culot   := S III 
Base connection  

1415'33 





1805 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage   y f  == 4,0 V 
Filament voltage  

ca. 
Courant de chauffage   1. = env. 1,0 A 
Filament current   appr. 

vamax. = 2X300 V 

Heizstrom 

Anod enwechae Ispa n nung 
Tension plaque c.a.  
A.C. anode voltage  

Gleichgerichteter Strom  
Courant redressE  
Rectified current  

Max. Lange  
Longueur max.  
Overall length  

l a ma:. 

Grosster Durchmaser  
Diambtre max.   d 
Max. diameter  

Socket 
Culot 
Base 

~'1 Sockelschaltung  
Connexion du culot  
Base connection  

-= 10C mA 

= 116 mm 

53 mm 

A 35 

= Sill 

18111 '33 





1805 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

}leizstrom  

v~ = 4,C V 

ca. 
Courant de chauffage  

=>' 
= env. 1,0 A 

Filament current  appr. 

Anod en w echselspannung  
Tension plaque c.a.  
A.C. anode voltage  v a max. = 2 x 400 V 

Gleichgerichteter Strom  
Courant redressE  
Rectified current  =a max. = 75 mA 

Max. Lange  
Longueur maa.  1 = 116 mnt 
Overall length  

Grosster Durchmesser  
Diametre max.  d = 53 mm 
Max. diameter  

Socket 
Culot  c A 35 
Base  

Sockelschaltung  
Connexion du culot  = S III 
Base connection 

14f6'33 
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1815 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chaufEage  
Filament voltage  

Heizstrom 
Courant de chauffaee  
Filament current  

'U f — 4,C V 

ca. 

= env. 2,5 A 

appr. 

A nod enwechse (span n u ng 
Tension plaque c.a  = 2X506 V 
A.C. anode voltage   ~"u max. 

Gleichgerichteter Strom  
Courant redress  
Rectified current  

Max. Lange  
Longueur max.  
Overall length  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

~^ Sockelschaltung  
Connexion du culot  
Base connec Cion  

— 18C m.A 
to max. 

d 

= 145 mm 

= C° mm 

= A 4C 

= S III 





1815 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  

= 4,0 V 

ca. 
Courant de chauffage  
Filament current  

If = env. 1,5 A 
appr. 

Anoden we chselsp a n nu n g  
Tension plaque c.a.  
A.C. anode voltage  

a max. 
= 2X500 V 

Gleichgerichteter Strom  
Courant redressE  
Rectified current  

j 
u max 

= I80 mA 

Max. Lange  
Longueur max.  ( = 145 mm 
Overall length  

Grosster Durchmesser  
Diametre max.  [L = 59 mm 
Max. diameter  

Sockel 
Culot  = A ]0 
Base 

Sockelschaltung  
Connexion du culot  = S III 
Base connection  
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1817 

VOLLWEG HOCHV?iKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chaufEage   y 
Filament voltage   f 

= 4,0 V 

Heizstrom   ca• 
Courant de chauffaee   { = env. 4,0 A 
Filament current   f appr. 

A nod enwechselsp an nung  
Tension plaque c.a.  V = 2X350 V 
A.C. anode voltage   umaz. 

Gleichgerichteter - Strom  
Courant redressb   y = 300 mA 
Rectified current   ¢max. 

Max. Lange  
Longueur max.  
Overall length  

Griisster Durchmesser  
Diametre max.  
Max. diameter  

Sockel 
Culot 
Base 

~~ Sockelschaltung  
Connexion du culot  
Base connection  

d 

= 160 mm 

67 mm 

A 40 

= S III 
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1817 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  Vf = a,a v 
Filament voltage  

Heizstrom  ca. 
Courant de chauffage  
Filament current  

If = env. 4,0 A 
appr. 

Anodenwechselspannu ng  
Tension plaque c.a.  amax 

2X350 V 
A.C. anode voltage  

Gleichgerichteter Strom  
Courant redresse  1 0 max 

= 300 mA 
Rectified current  

Max. Lange  
Longueur max.  ~ = 160 mm 
Overall length  

Grosster Durchmesser  
DiamPtre max.  

d
= 67 mm 

Max. diameter  

Sockel 
Culot  = A 40 
Base 

Sockelschaltung  
Connexion du culot  = S Ill 
Base connection  
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1823 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  7Jf _ ~,C V 
Filament voltage  

Heizstrom. ca' 
Courant de chauffage  
Filament current  

z' = env. 1,0 A 
appr, 

A nodenwech selspa nn ung  
Tension plaque c.a.  
A.C. anode voltage  

y 
u max. 

= 2X300 V 

Gleichgerichteter Strom  
Courant redress  
Rectified current  so max. = 75 mA 

Max. Lange  
Longueur max.  = 105 mm 
Overall length  

Grosster Durchmesser  
DiamPtre max.  d = 51 mm 
Max. diameter  

Socket  
Culot  = A 35 
Base  

Sockelschaltung  
Connexion du culoc  = S III 
Base connection 
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1831 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tensiors de chauffage   y f
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

tf

= 4,C V 

ca. 

= env. 1~0 A 

appr. 

Anodenwechselspannung 
Tension plaque c.a  y = 2X70C V 
A.C. anode voltage   amax. 

Gleichgerichteter Strom  
Courant redresse   L = 60 mA 
Rectified current   amax. 

Max. Lange  
Overall length   1 = 145 mm 
Longueur max.  

Grosster Durchmesser   
Ct Diametre max.  

Max. diameter  

Sockel 
Culot 
Base 

/'~ Sockelschaltung  
Connexion du culot  
Base connection  

= 59 mm 

= A 35 

= S fl• 





1831 

VOLLWEG HOCHVAKUUM 
BIPLAQUE A VIDE POUSSE 
FULL WAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage 
Filament voltage  

Heizstrom  
Courant de chauffage  
Filament current  

  Vf

If 

= 4,0 V 

ca. 
= rnv. 1,0 A 

appr. 

Anodenwechselspannun g  
Tension plaque c.a.   V = 2X700 V 
A.C. anode voltage   

a max 

Gleichgerichteter Strom  
Courant redress  
Rectified current  

! a max 

Max. Lange   l
Longueur maz.  
Overall length  

Grosster Durchmesser   
d Diametre max. 

Max. diameter  

Sockel 
Culot 
Base 

Sockelschaltung  
Connexion du culot  
Base connection  

= 60 mA 

= 145 mm 

= 59 mm 

= A ~5 

= S III 
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1832 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

'Uf

Heizstrom  
Courant de chauffage  
Filament current   t 

= 4,0 V 

ca. 
= env. 1,2 A 

appr. 

A n oden we chs a Ispan n u ng 
Tension plaque c. a.   y = j00 V 
A.C. anode voltage   Amax. 

Gleichgerichteter Strom  
Courant redresse  
Rectified current  

120 mA 
Lq max. 

Max. Lange.  
Overall length   1 
Longueur max.  

Grosster Durchmesser  
Diametre max.  
Max. diameter  

Socket 
Culot 
Base 

Sockelschaltung  
Connexion du color  
Base connection  

d 

= 135 mm 

= 6C mm 

— H 35 

= S V 

2315'33 



J 



1832 

EINWEG HOCHVAKUUM 
MONOPLAQUE A VIDE POUSSE 
HALFWAVE HIGH VACUUM 

Heizspannung  
Tension de chauffage  
Filament voltage  

Heizstrom  

Vt = 4,0 V 

ca. 
Courant de chauffage  
Filament current  It = env. 1,2 A 

appr. 

Anodenwe chsel spannu ng  
Tension plaque c.a.  j1 = 700 V 
A.C. anode voltage  Amax 

Gleichgerichteter Strom  
Courant redressb  
Rectified current  r p max 

= 120 mA 

Mas. Lange  
Longueur maa.  = 135 mm 
Overall length  

Grosster Durchmesser 
Diametre max.  = 60 mm 
Max. diameter  

Sockel 
Culot  = H 35 
Base  

Sockelschaltung  
Connexion du culot  = S V 
Base connection  





Va l 

9. 

40 

.-. a0 

PH/LIPS 
1 

1832 

ve~f ,00v

vet' 6ppv 

ve'f  Soov 

~ r~a~ 
0 1s 30 45 GO 75 f05 f20 





,''~ 

/'\ 





S 

1 
f0

 
20

 
30

 
40

 
50

 
60

 
~

0
 

an
 

An
 

fn
s i 

PH
/L

IP
S 

19
04

 

~O 
N 

N O 



U 



O 
PH
IL
IP
S 
19
20
 

b O 

N 
O
N 

O
N 

O
O
O
N 





N 

a 

N PH
IL

IP
S 
19

27
 

E o 
N 

N 





i 
PH

IL
IP

S 
19
28
 

~ 
N 

b a 

O 

N 

N 
N 

N 

N 

g 




