Scanning our Past from the Netherlands

Bernard Tellegen and the Pentode Valve

Tust over 30 years ago_ 1t was announced that the TEEE
was awarding the 1973 Edison Medal 1o a non-Aterican for
this first tima. This prized recognition for "acareer of unosgual
distinction™ was gearded w B, 0. H. Tellegen, specifically
“lor o arentive caréer of significant achievement in electrical
circnit theory. including the invention of the gvrater" This
wis just gne more milestone i g very productive Tife and
professional caneer that included proneening develgpamental
veprk early in his caresr on the vacuum twbe known'in Eutope
as the peotode valve,

L TUBES FOR SAFER BADIO DESIGH

Bermardus Dominicns Hubertus Tellepen (5es Fig, 1) was
boan on 24 Fune X)L in Winschoten, the Netherlands. After
himishing kigh schoal in Utrecht, the Netherlands, be went
on I sl ebectrionl engineering af the Delft Technicol Uni-
versily, Dedft, the Metherlomsds, He graduated in 1923, after
which be started workmg atihe Philips® Blectrons Besearch
Loborarories. This Duteh company, which has been one of
the workd®s biggest producers of light bulbs ever since it=
fotnding 4o 1891, had beén focusing on the production of
alechron mbes, Do suppor this acnvity, Fhilips hid comtracied
Ealthasar Yan Drer Pol in 1922 oo create o research program
within the laboratory, concerning radio technelogy. Tellegen.
whio became ons of Yoo Der Pol’s first co-workers, dedicated
the first years of his career to the properies of wriodes. The
guestion that primarily intrigaed kim was how a triode could
be modified to function as a distibution amplifier ube in a
radic wansmitier.

This problem was accenmated when the company decided
niot b0 continue ncting solely as a supplier for the radio in-
dusstry, but te get inezlved in the production of completes
b ecEvers is well, Hecapse of s.u!'d‘lﬂl,-' EOMOSrTER, A new
viohage standard wiss extablished for the amplifier tubes that
were t0 be used in Philips apphiances; namely, that high volt
s ol o longrer b used, An onade voltage of 0 mers
230 % wias considerad oo high, T his oredhe, Tellegen cone
cluded that Hull's tetrode experiments indicated how o solu-
ten coubd be found for these impeding new design restrc-
tna, O 17 May 1936, he described the advarages of using
tetrodes as output tubes inoradio peceiver se1s in his labora-
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oy jonrnal, According o Tellegen, nofonly could o etrode
suppey suffecrent power 1o a speaker, but it could wlso pmplify
higher frequencies mich bemer than & frdde,

A, Devefapment of e Penfads

In the ensming months, he ied w0 find-a solution for the
nepgative sffects of sccondary electron emissions o pnodes,
which consed an electron cument towiind the screengrid (=ee
Fig, 3. The introduction of an additional elecirodes, which
Pencibanal a5 0 brake grad when plocad bBatween the anods
amd the sereengrid, Turmed out o be a sullicient sidution,

While Tellegen worked on his peniode (ee Fig. 31 valve,
his colleagnes i the research laboratory dedicated them
selves to the design and develogment of the first radio el
Philips was o presluce, Several designs were put asade when
it twrned ot tear the use of the pentsde valve sllowed the
production of & gomd et with noosore than thige eleciron
tubes, On 13 Januvary 1927, the dociston was made that the
set would be equipped “with the mew: pentode valve as its
autpat valve.™

The hdge success of the radio seceivers. introdoced on the
market in September 1927, cleared the path for Tellegen's
pentods valve, which was guickly accepied and introdsced
in the radic indestry, Although the name Tellsgsn is often
connected to his ebectric: networks theory (as o resalt of his
later waek ), s pentode development wirk 15 associmed with
only one of his 37 patents, the one for ks pentode valve,

B A Straegic Develapiment

The miozt well-known pentods type, the EF50, developed
by Fhilips, was designed before the start of Wordld War I,
and ‘wis used in some presar lelevision sets. Design detiils
and exsential production parts wers transporbed 80 the Lnfed
K';l:lgehm just I.Jn.:.-s hetore the oocupathion of the Metherbnds.
This penbode valve was extensively ised m ke receivers;
it contributed 1o the eleciromic preponderance of the Allies,
angd was often comsidered nearly as tmportant a5 thot of the
mAgnedron, Alter the I, Tr.-Eh:Ecn comtinued 0 inake Ay
contrtbualions to his '|:.|;|'|_1F= Saacn; 10 farm, ks |:||'|:-fﬂsa.i-:‘:ub M-
Hrmed 160 bestow honors on il

L. Poshwar Achisvemenis ang Homers f1]

From 1946 t0 266, Tellepen was professor extraordiniry
of citouit theery at the University of Delft. Adams, Bor-
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Fig.1 B.Th H, Telberen { Photograph coms sy of Philips compeny
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Fig. 2 Toirode charectenstic plis o woliage-mgme io 1 icorrent-
Pl gy including what in sosee Cicles s Tabemed 15
B bl kinde which w0 pegak of the negtive sffects of

setandary olectnon emstshons, (0w ph coorte sy of Fhilips comjais
urchives historicgraphvg,

FROCERDIPMCGS. UM THE TEEE. VOB Ui, Mk 1, JARARY 30

3
s

L5V

1 LA
[ ] 1

: e yr=—— :f,"!

¥ 1 | i —t

F R e
o o

Fig, 5 Graph of voltape-input o T{current)- sinit of the penisde,
whwch revalied from ibe inclosion of an addisipnid prid e o teoods
chtmapm . {Cooesly of Flslips company archives'hismeinoripdny

dewijk, and Duoinker were among those who received their
doctor’s degrees working with him.

From [%42X o 1952, he was Presidend of the Puich
Electronics and Radio Society, which made him an honorary
member al the end of this period. From 948 1o 1960 he
was Choirman of the Dutch Commitice of the International
Scientific Radio Union (URST He was Vice President of
LRSI from 1952 1o 1957, From (957 1o 1960 he was vice
chiirman of itz commmission VI especislly charged with
CHTRL theory.

The Avstralian Instinge of Radio Engineers made Tellegen
an honorary life member in 1953, He received the Resaarch
Prize of the Royal Dutch Institte of Engincers in 1954, the
Fellow Award of the [EEE in 1955, and. a4 mentioned eir-
lier, the IEEE Edison Medal in 1973 Tellegen was elactad
d iermber of the Royal Academy of Sciences of the Mether-
lands 1 E960, In 1970, the University of Delft conferrad on
him the degree of doctor honors causa in technical seiences.,

. Tellegen passed away on 30 Awgust 1990, bat his many
profesaiomi] achievements constitnie a lasting legacy to this
son of Winschaen,

v J. BLAMKEN
Philips Company Archives
Eindhoven, The Netherlands
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