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Johannes Agnoli reeds  het volgende: 'De politieke organisaties van de
arbeidersbeweging hadden er in de vorige eeuw enkele decennia voor
nodig om duidelijkheid te scheppen omtrent de vraag of een sociaalde-
mokraat minister mocht worden in een burgerlijk kabinet. Enkelen
spraken van verraad aan de zaak van de proletarische revolutie, nog
anderen van possibilisme: de mogelijkheid van een alternatief gebruik
van grondwettelijke instellingen. Bij de Griinen stelt zich de vraag naar
regeringsdeelname reeds na twee jaar. Herhaalt de geschiedenis zich
weer, maar ditmaal als farce?'

Typerend is ook de wijze waarop men de verschillende remedies tegen
de oligarchisering uit de beginperiode buiten werking stelt. Zo wordt het
rotatie-principe niet openlijk afgeschaft, maar wel in de praktijk op non-
aktief gesteld. Jos Geysels, jarenlang spreekbuis van de Viaamse groene
parlementaire fraktie, meent daarover het volgende: 'De rotatie-regel ge-
tuigt van een defensieve houding. Het geeft de indruk dat het enige
verschil tussen ons en de anderen die rotatie is, terwijl de andere
fundamentele verschillen blijkbaar onder de mat worden geveegd (...) En
dan zegt men: als we die rotatie afschaffen, dan verliezen we onze
maagdelijkheid. Maar maagdelijkheid geldt niet in de wet van de jungle,
zegt Joseph Brodsky, en hij heeft gelijk'.

Groenen en aparchisten

Ondanks deze -vanuit een anarchistisch perspektief- negatieve evolutie
van de groene partijen denk ik dat het een verkeerde zet zou zijn hen op
één hoop te gooien met de andere partijen van de status-quo. Het is een
grote verdienste van de groene partijen geweest om typisch libertaire
ideeén als basisdemokratie, decentralisatie, kleinschaligheid, eenheid-in-
verscheidenheid 1.p.v. eenheid-door-hiérarchie, een ruimere weerklank te
geven, ook buiten de marginale anarchistische subkulturen. In het beste
geval blijft een dialoog met de groene theorie en praktijk mogelijk en
verrijkend voor beide partijen; in het slechtste geval rest ons nog het
inspelen op hun 'slechte geweten', wijzend op de diepe kloof die er gaapt
tussen de feitelijke resultaten die ze kunnen voorleggen en de principes
die ze zeggen na te streven.
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van de staat ~ en beheersbeslissingen nemen doorheen een proces van
directe democratie.

Om de problemen die de grenzen van een enkele gemeente te boven gaan
op te lossen, kunnen de gedemocratiseerde gemeentestructuren van een
bepaalde regio een confederatie vormen en vertegenwoordigers sturen
naar een confederale raad. Deze confederatie zal geen staat zijn, omdat
het volledig zal gecontroleerd worden door de burgersamenkomsten. De
vertegenwoordigers van deze samenkomsten zouden enkel macht hebben
om beslissingen door te voeren die op deze samenkomsten genomen
werden; zij kunnen enkel handelen in opdracht en zijn gemakkelijk
afzetbaar.

Als de libertair municipalistische beweging groeit en als steeds meer
gemeentes in deze zin gedemocratiseerd en geconfedereerd zouden
worden, dan zullen hopelijk de confederaties sterk genoeg worden om
zichzelf in een duale macht te plaatsen, iets dat uiteindelijk zal uitlopen
in een oppositie tot de natie-staat. Op dat punt zal er zich ofwel een
confrontatie voordoen, ofwel zullen de burgers overstappen naar een
nieuw systeem dat hen de volledige controle over hun leven verschaft, en
de macht van de natie-staat ‘uithollen'. Terzelfdertijd nemen de
gemeentes de controle van het economische leven van de privé-bedrijven
over, en worden de onteigenaars onteigend. Een rationele, libertaire,
ecologische maatschappij zou dan kunnen gevormd worden, waarin de
structurele macht uitgeoefend wordt door de direct democratische
vergaderingen van de actieve, vitale burgers.

Mijn boek schetst de concrete stappen waarin een beweging kan gevormd
worden om zulk een directe democratie te scheppen. Het benadrukt de
cruciale rol van een geschoolde groep van geéngageerde individuen die
door middel wvan studiegroepen en lokale gemeentelijke
verkiezingscampagnes een beweging uitbouwen door deze ideeén in hun
gemeenschap te verspreiden.

Al geruime tijd bestaat er de behoefte aan dit boek, en ik kan het alleen
maar betreuren dat wij het nog niet hadden toen we in het Left Green
Network werkten (1). Het is tekenend dat op minder dan vijf weken na
publicatie kameraden uit andere delen van de wereld bereid waren om
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zolder der naieve idealen verwezen met de dooddoener dat het nu
eenmaal niet mogelijk is dat iedereen over alles zelf kan beslissen. Wat
betreft de basisdemokratie binnen de partij wordt de basis letterlijk
tussen haakjes geplaatst (...). (Basis)demokratie is nog wel een
uitgangspunt, echter niet als reéle beslissingsbevoegdheid van de basis,
maar als 'zoveel mogelijk inbreng van de basis".

De inhoudelijk-politieke normalisering

Naast deze organisatorische ‘normalisering' vindt er een even opvallende
inhoudelijke/programmatorische normalisering plaats.

Natuurlijk is Agalev nooit een revolutionaire partij geweest: ik heb reeds
gewezen op de katholieke achtergronden van de stichters en de rol van
ambitieuze karriéreplanners die uit andere partijen en organisaties
aangewaaid kwamen toen bleek dat Agalev een elektorale succesformule
was.

Als verzachtende omstandigheid kan men wijzen op de afwezigheid van
elke links-radikale traditie van enige betekenis in Viaanderen en
misschien ook op het zeer gebrekkige funktioneren van de parlementaire
demokratie in Belgi¢. Wat dit laatste betreft: de belangrijkste politieke
beslissingen worden genomen in allerlei geheime beraden waarin de
belangrijkste politicke leiders aan tafel gaan zitten met de niet-verkozen
maatschappelijke elite en daar worden de krijtlijnen uitgezet van de
maatschappelijke prioriteiten in de nabije toekomst (de aanzet voor de
neo-liberale afbraak van de Belgische verzorgingsstaat werd op die
manier genomen tijdens de zogenaamde Flandria-boottocht op de
Schelde ergens op het einde van de zeventiger jaren). Wie werk wil
maken met het opdoeken van deze historisch gegroeide wantoestanden
en aandringt op doorzichtige politicke besluitvormingsprocedures, komt
daarom reeds aardig radikaal over. Typerend kan de volgende passage uit
cen essay van een toenmalige groene partijfilosoof genoemd worden:
'‘Omdat in de landen waar een parlementaire demokratie gevestigd is,
deze op tal van manieren uitgehold wordt, pleiten de ecologisten precies
voor een herwaardering en niet voor een vemietiging ervan. Zij willen
doorzichtige strukturen, een waarachtige proportionele
vertegenwoordiging, Verder: decentralisatie, zodat beslissingen op het
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faliekant af -, waren vele radicalen - niet enkel anti-statelijken maar ook
Marx voor een tijdje - geinspireerd door het moedige voorbeeld van de
Commune en beschouwden de federatie van autonome communes als de
na te volgen politieke structuur voor een vrije maatschappij in zelfbeheer.
In de late zeventiger jaren van de 19-de eeuw werd het idee opgenomen
in de programma's van de Jura Federatie, dat de communale federatie
beschouwde als een integraal deel van de post-revolutionaire
maatschappij.

Libertair municipalisme is gebaseerd op het historisch communalisime,
zowel in zijn anarchistische en marxistische theoretische vorm, als in zijn
concrete traditie in de revolutionaire geschiedenis, teruggaande tot de
Franse Revolutie van 1789. Terzelfdertijd betekent het een ontwikkeling
van het historisch communalisme. Daar waar het vroege communalisme
de communes hoofdzakelijk opvatte als een beheersfunctie, dat
voornamelijk 'openbare diensten' verleende en de echte besluitvormende
macht overdroeg aan arbeidersverenigingen (wier federatie parallel liep
aan dat van de gefedereerde communes), beschouwt libertair
municipalisme de commune als een directe democratie dat confrole
uitoefent over de economie. En waar anarchistische communalisten van
mening waren dat de mensen op een spontane wijze communes zouden
vormen nadat de staat door andere middelen uit elkaar gevallen is,
voorziet het libertair municipalisme een revolutionaire overgangsperiode,
waarin de federatie van communes een duale macht vormt tegen de natie-
staat.

Het is mijn stelling dat de communalistische traditie, waarvan het
libertaire municipalisme de verdere uitwerking vormt, geenszins vreemd
staat tegenover de anarchistische traditie - in feite was het vanaf het begin
erin aanwezig.

- Anarchisten hebben zichzelf onderscheiden van andere stromingen in
de socialistische traditie door het belang te benadrukken van tegen-
culturen alsook van tegen-instellingen voor een algemene revoluttonaire
strategie. Wat is volgens jou de verhouding tussen deze benadering en
de strijd voor de radicale, direct democratische politieke instellingen die
Jje in je boek beschrijfi?






Met het wegvallen van een geradikaliseerde basis, zijn de groenen in een
etatistische spiraal terechtgekomen met als voornaamste effekten een
organisatorische en politick-inhoudelijke normalisering.

In het vervolg wordt het lot van de groene partij verbonden aan de
elektorale resultaten. Er is sprake van een dubbel patroon. Verkiezingen
brengen enerzijds veel geld in het laatje (via een partijfinanciering door
de overheid op basis van het aantal stemumen die men behaalt en via
athoudingen op de lonen en vergoedingen van de parlementairen): 95%
van de partijfinancieén worden op die manier verworven. Daarmee
kunnen vrijgestelden op verschillende nivo's aangesteld worden die o.a.
instaan voor de lokale, gemeentelijke inplanting van de partij. Deze
lokale afdelingen moeten, in een tweede beweging, zorgen voor een
duurzame elektorale basts van de partij.

Binnen zo'n elektoralistisch perspektief begint de oligarchische partij-
logika, waartegen de groene partijen zich iu hun ontstaansfase zo
krachtig gekeerd hadden, terug haar tol te eisen, zij het nu onder het mom
van efficiéntie, demokratische doorzichtigheid en aanpassing aan de
postmodernistische mentaliteit en realiteit. Er wordt geopteerd voor het
Greenpeace-model: het model van een kaderpartij die een ontkoppeling
doorvoert van professionele kernmilitanten en de achterban van wie
enkel verwacht wordt dat zij trouw haar lidgeld betaalt. Lidmaatschap
beperkt zich tot het betalen van bijdragen waarmee de professioneel
werkende staf, zonder enige raadpleging van de leden, via campagnes en
spektakulaire  akties, het bewijs probeert te leveren aan de
bijdragebetalers dat hun geld goed besteed is. Onderzoeker Stef
Hellemans schrijft hierover: 'Hier zijn het de kiezers die met hun stem
vanop afstand het optreden en de aktiviteiten van de geéngageerde staf
van Agalev goedkeuren. Agalev geniet zoals Greenpeace van dezelfde
vrijheid  van  handelen en aktievoeren. Niet gebonden aan
drukkingsgroepen of het gewicht van een brede militantenbasis, kan het
zijn eigen gang gaan ... zolang de elektorale sympathierekening klopt.’

Deze evolutie wordt statutair vastgelegd tijdens de partijkongressen van
1995 en '96, waarin de rol van de partijbasis systematisch
teruggeschroefd wordt t.v.v. de professionelen of militanten die op één
of ander nivo een groen mandaat bekleden. Volgens de nieuwe statuten
wordt de dagelijkse partijleiding waargenomen door een Partijbestuur en
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de gemeenschappelijke strijd ervaren, een strijd voor een
gemeenschappelijk ideaal veeleer dan voor hun eigen persoonlijke
belangen, en als zij hun maatschappelijke macht voelen toenemen. Men
kan verwachten dat gedurende zulke ervaringen het racisme en het
sexisme zullen verminderen. Maar in de mate dat dit blijft voortbestaan,
hetzij in de mentaliteit hetzij in de sociale regelingen, zullen de
gemeenteleden - in de politieke sfeer, in de democratische samenkomsten
- beslissingen nemen over de manier waarop zij dit zullen bestrijden op
een manier zoals hen dat gepast lijkt.

Het gevaar bestaat dat een gemeenschap richtlijnen uitvaardigt die
racistisch en sexistisch zijn, maar het zou irrationeel zijn voor een
maatschappij die gebaseerd is op de ontplooiing van de mogelijkheden
van elkeen om de mogelijkheden van sommigen te onderdrukken. Een
van de fundamentele beginselen van sociale ecologie, waarvan het
libertair municipalisme de politieke dimensie vormt, is een veroordeling
van alle vormen van sociale hiérarchie en klassenoverheersing, en een
oproep voor diens opheffing.

- Het idee 'mogelijkheid’ duikt op in heel het boek. Je verwijst naar de
'volitieke mogelijkheid van de gemeente’, naar onze 'unieke menselijke
mogelijkheid’ voor een rationele samenleving, enz. Vertel aub. iets
meer over dit concept ‘mogelijkheid’.

- Deze kwestie raakt de filosofische dimensie van sociale ecologie,
dialectisch naturalisme, een onderwerp dat veel te complex is om hier uit
de doeken te doen; ik wil de geinteresseerde lezer verwijzen naar
Bookchin's Philosophy of Social Ecology (2nd ed. revised). 1k zal hier
volstaan met te zeggen dat het dialectisch naturalisme zich als een
ontwikkelingsfilosofie (in tegenstelling tot een analytische filosofie) zich
richt op processen die zich zowel in de natuurlijke evolutie als in de
sociale geschiedenis voordoen, voornamelijk deze die, hoe indirect en
omslachtig en soms zelfs vruchteloos ook, in de richting gaan van een
grotere vrijheid, zelfbewustzijn, en reflexiviteit.

Als een ontwikkelingsfilosofie gebruikt het dialectisch naturalisme een
woordenschat dat ontwikkelingsprocessen weerspiegelt: potentialiteit, het
verschijnen, het ontplooiien, groei, actualisering, vervulling. Waar
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Wat heeft Zeiss hiervan geleerd m.b.t. het Nederlandse
warmtebeeld=-project?

Zeiss heeft een opdracht aanvaard voor de levering van
warmtebeeldsystemen t1.b.v. de Nederlandse Leopard 2
tanks.

Zeiss heeft vermoedelijk een compensatie/coproductie
verplichting op zich genomen. Maar Zeiss is ook ge-
houden aan de bepaalde prijs.

De Nederlandse industrie kan niet voor dezelfde prijs
leveren als Zeiss. Er is geen sanctie bedongen door de
Nederlandse overheld. Derhalve beschouwt Zeiss de
kwestie compensatie/coproductie verplichting als be-
eindigd.

Dit 1s geheel in tegenstelling tot de situatie in
Belgié. Uit eigen ervaring weet Philips Usfa dat de
Belgische overheid heeft gedreigd om haar opdracht
in te trekken of voor gedane leveringen niet te be-
talen, als Philips Usfa niet snel en adequaat haar
compensatie/coproductie verplichtingen nakwamn.

zijn van mening U deze recente informatie niet te
n onthouden.

Hoogachtend,
~Philips Usfa B.V.

W.J. Heringa
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tube. The focussing range is 0.25m to
infinity and FOV 40° NIVIGO measures
150 x 70 x 110mm, and incorporatas a
suppiementary IR light source for close
work.

goggie. incorporating  an

Wild's BIG2 goggle is similar in most
particulars, using a comparable MCP in-
tensifier tube plus an integral LED infrared
light source. However it is margirally
lighter (b80g without harness), and
measures 200 x 130 x 166mm with
harness. The BIG21 goggle is a mask-
mounted version for divers. usable down
to 10m water depths. Forwezpon aiming
with the BIG2 wild also offers an iR
target pointer which projects a 10mm
spot. visible to the user at up to 300m.

United Kingdom: The Pikington PE
Kite individual weapon sight has been
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has ordered 2.000 for use with its new
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second-generation tubes includes the
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and the SS86 crew-served weapon sight

United  Scientific Holdings owns ¢
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vision eguipment, including Optic-Elec-
wenmic Corporation (OEC) in the US
Avimo in the UK and Sopelem in France
fterms ava:iable from the group include the
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second-generation sight for rifles anc
rocket/grenade launchers {see below)
and the LNSS0 lightweight weapon sight
The LNS390. which uses a third-genera-
non tube. s designed specifically fo
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Employees
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Managers
ILAN CANER - GENERAL MANAGER
DAVID ARAD - GENERAL MANAGER

Main Lines Of Businesses
MICROELEC MONI(S
/\( TIVE COMPONENT
ASSIVE COMPONE: !’\Ho
P/\C‘((/-\(-:Ii\l(a
SENSORS
SERVO CONTROL
MOTION CONTROL
PANEL COMPONENTS
HARDWARE
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AVIONIC SYSTEMS
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RELCOM AGENCIES LTD.

Address

10 HASHAKED ST. KFAR SHMARYARU HERZLIYA 46910
POB: 3079 HERZLIA 46103

Phone: 09-9551313

Fax: 09-9514890

Email RELCOM@NETVISION.NET.IL

Employees: 4

Established: 1979

I\/lénagers
ILAN CANER - GENERAL MANAGER
DAVID ARAD - GENERAL MANAGER

Main Lines Of Businesses
MICROELECTRONICS
ACTIVE COMPONENTS
PASSIVE COMPONENTS
PACKAGING

SENSORS

SERVO CONTROL
MOTION CONTROL
PANEL COMPONENTS
HARDWARE

AVIONIC COMPONENTS
AVIONIC SYSTEMS

Represents

AAC, USA

AMERICAN AEROSPASE AAC, U.S.A
AMETEK, U.S.A

APACE. USA
AS-BIP. FRANGE

BARNBROQK UK

CCC USA

CIE, ITALY

COMMITAL, ITALY

CRESYSTEM, FRANCE

DATA DELAY DEVICES (DDD), U.S.A
ECE, FRANCE

ELTA, FRANCE

ENTRAN, FRANCE

EUROFARAD, FRANCE

FGP, FRANCE -

FIRADEG, FRANCE

GABRIEL, FRANGE

GURLEY PRECISION INC, U.S.A
HATHAWAY, U.S.A

HURRICANE, U.S.A

HYCOMP, U.S.A

1.C.P.E, ROMANIA

IGG, CANADA

KOBE, JAPAN

LASER PROCESSING TECHNOLOGY (LPT), U.S.A
LONG-LOK FASTENERS CORP., U.S.A
MCG, U.S.A

MINI SYSTEMS, INC. ELECT' PACKAGE D, U.S.A.
MINTECH, U.K

OLIN-AEGIS, U.S.A
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PRC, US.A

PRECILEC, FRANCE

PSE, HOLLAND

QMC DIV OF MCG, U.S.A
SENSOREX / FRANCE, FRANCE
SERVAT, FRANCE

SIC - SAFCO, FRANCE
SIGNAAL USFA, HOLLAND

SL WABER, U.S.A

SO. GE. IN,, ITALY

SRT, GERMANY.

ST. - BERNARD, UK.

STPI, FRANGE

T&E INDUSTRIES, U.S.A
TACHTRONIC INST, U.S.A
TECHNOFAN, FRANGE
TELEFLEX - SYNERAVIA, FRANGCE
TFE, FRANCE

THALES CRYOGENIC, FRANCE
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Thales Munitronics BY

5< in het nieuws: f

Contactparsoon Ing. M. (Michae!) A, van Qostrom
Website: www.usfa.nl

1;,( as Munifronics (voorheen Fuzes en Raizerijm'i afdeling van SIGNAAL USFA BY)
gevestiod in Eindhoven is desl van Hollandse & Signasiapparaten HVenis

[ NIFARP standpunt inzake JSF , opqc& omen in de Thales Group (voorheen Thomson-CSE). Thales Munitronics hestt
[ JSF goed voor MK meer dandb jaar ervaring in ontwikkeli ing en fabricage van high-tech orc}ducten én

systemen voor rnmzaur en daaraan ;f‘mmtmfd@ zoe;waxsm J41
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Wie meent dat de overwegingen tot keuze
voor een waardige opvolging van de F-16
vitstuitend voorbehouden zijn aan twee
ministeries, sluit zijn ogen voor de relevantie
van het onderwerp voor onderwijsontwikkeling,
werkgelegenheid, en imago van Nederland in
het huitenland
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De Thales Munitronics praducien
Mee eens

]

!
[ Meeoneens - Lithium en loodloodoxide reserve-batterijen ontwikkeld voor meerders toepassingen
[ Geen mening (anti-tank mijnen, sensoren, ammunitie-electronica
m het verleden is te weinig 00g geweaest voor - Battery packs voor gebruik in draagbare uitrustingen (thermal imagers, radio's en
de overbrekelijke samenhang tussen mititaire positionerings-systemen) .
en burgerlucht - Fuzes met ;t)m\ﬂmity en impact functies voor diverse toepa\mmqpn (in het bijzonder
I Mee eens voor gebruik tegen sea-skimming raketten en opperviakie doelen voor gebruik met

76 mm, 4.5 inch, 120 mm en 127 mm caliber kdnomnen

[ Mee oneens - Multi-functionele fuzes

i Ge@n mening

(<) 2()0! N\ %P /\Iln r(\r xion voor?x‘houdon Company Background

1949 Philips in Eindhoven starts to develop and manufacture "1& sh-tech electronic
f‘qummw for the defence industry under the name of Philips CE ABNV.

1987 Hollandse Signaalapparaten B.V. in Hengelo acquires Philips USFA B.V. and
Philips USFA B.V. becomes SIGNAAL USFA.
1990 Thomson-CSF acquires Hollandse oignaai apoaratm B.V.
2000 Thomson-CSF changes its name into THALES and the fuzes and batte
department of Signaal USFA bacomes Thales 1 ﬁunmomca

Thales Munitronics today

Thales Munitronics is a leading developer/mant xfacturu of lithium batierie
ead/leadoxide balleries, battery packs, naval proximity fuzes and naval mu lu m’c‘
fuzes. The company has been aclive since 1948 in this field of technology for the
defence and rrldiod markets, its offices and manufacturing facilities are located i
Eindhoven, the Netherlands.

The company can call on an engineering department with state-of-the-art design
software and extensive preduction, measurement and test _mtle‘s Signaal USFA,
including the fuzes & battery department, obtained the AQAP- 110A50-9001
certificate in 1994 and as separate company Thales Munitronics renewed the
certificate in Octobar 2000. The 180 8001 / AQAP 110 certificate is generally
recognised as one of today's most stringent industrial quality assurance siandards.

Thales Munitronics and TDA {Thomson Daimier Chrysler Armemaents) also part of the
T mlcsuoup work closely together in cf{woloom i, production and commerce. As
part of the Thales gr roup, we have direct access to high-level ex pf"t se and advance
technology that is avaifable within this mullinational concern, which include all Thales
fuze manufacturers such Ti’iOfﬂSOﬂ f ectronics (TM Royal Ordr
(RO) amd /\uat; stries (/\D!\ to offer, ro m design fo mamumcm e,
'x e range of naval fuzes and sp 5

foxide reserve ba d;"w N :
ions (2.g. antl tank mines,
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“ Battery packs for use in various types of portable equipment, such as thermal
imagers, radios and giobal posilioning systems

" Naval fuzes with proximity and impact functions for various applications, in
particular for use against sea-skimming missiles and surface targets designed for use
with 76 mm, 4.5 inch, 120 mm and 127 mm calibre naval guns

" Naval multi-role fuzes, 76 mm (DARWIN) for air-defence (AA), surface fire (AsuW)
and naval gun fire support (NGFS).

What can we do for you?

Our strengths include the translation of new concepts and technigues into custom-
built working hardware, with emphasis on prototype-building, series production, pre-
production engineering, including ihe development of special-purpose tooling and
test equipment. We offer a high degree of flexibility, a co-development relationship in
eal sense of the word, and fast turnaround. We invite you 1o discuss your
yments in confidence and without obligation. Thales Munitronics will surnmit
ailed cost/delivery quotations on request.




Signaal is to unveil a new fire-control system
incorporating an optronic suite of sensors and a touch
screen interface. Joris Janssen Lok reports

 ollandse Signaalapparaten BV
Signaal) of the Netherlands
has developed a new naval and
battlefield electro-optic fire-control
system, to be unveiled at the Euronaval
'96 exhibition in Paris next week.
Designated Mirador, the new system
is being developed in a move to
strengthen the Thomson-CSF-

]

@ 8-13 micrometer infrared tracking
camera based on the Signaal Usfa-
developed LION family of uncooled
thermal imagers;

@ and a 1.54 micrometer eye-safe
Nd:yag Raman shift laser range-finder
with a 20 km instrumented range limit,
provided by CILAS of France.

dual-sided processing board which
takes care of all target tracking, video,
ballistics, servo and weapon control
processing. The main items on this are
five ADSP-2106x SHARC (Super Har-
vard Architecture Computer) digital
signal processors supplied by US com-
pany Analog Devices.

Each SHARC, described as high-
performance 32 bit digital signal
processors, is capable of up to 80 mil-
lion floating point calculations/sec.
Next year a SHARC version with four
times this capacity will become avail-
able, providing significant growth
potential.

The double-sided board includes
three XILINX field-programmable
gate arrays each having up to 14,000
gate equivalent capacity; as well as
Motorola interface chip technology.
The system is said to be capable

owned company’s smaller
fire-control systems product
range. It is to eventually replace
the LIOD Mk 2, LIOS and Com-
pact Series electro-optic fire
control systems.

Mirador is a lightweight, com-
pact, electro-optic multi-sensor
system to control gun and fire-
and-forget missile launchers on
naval and coastguard ships and
on the battlefield.

Principal features include a
newly designed, low-observable
carbon fibre sensor head pow-
ered by brushless direct drive
servo motors; optronic sensor
suite of up to five different
sensors; newly developed fire-
control processing hardware and
auto-acquisition algorithms; and

T T Sutveillanice:
'nmum; :

of automatic optronic acquisition
of targets, afterbeing slewed to the
target bearing on cue from a
search radar. “Mirador then per-
forms an elevation scan and uses
algorithms designed to distinguish
pixels of different contrast from
the background, to automatically
detect, lock onto and start track-
ing the target,” Signaal engineers
said.

Operational performance fig-
ures given by Signaal include a
target tracking range of up to 20
kkm against ships and up to 10 km
against fighter aircraft, and a max-
imum target tracking speed of
1,000m/sec.

Mirador can be integrated with
a Signaal SEWACO FD or other
manutacturer’s combat system; or

a new man-machine interface
with touch screen controls.

The baseline Mirador employs
five sensors:
@ a colour TV surveillance camera with
x 12 zoom capability and a field-of-view
between 5.5-55° for observation and
investigation. This is built up from
Japanese consumer electronic compo-
nents and integrated by Rhein-
metall-owned Jenoptik of Germany;
© aTow light level surveillance camera
with x 10 zoom capability and a field-
of-view of 6.2-62° this uses a
SuperGen image intensifier provided
by Delft Sensor Systems of the Nether-
lands and’is integrated by Jenoptik;
@ a high definition, monochrome
tracking TV camera with narrow 2.2°
field-of-view, supplied by Jenoptik
{this may later be replaced by a colour
camera);

Jane's Defence Weekly 16 October 1996

Mirador's fire-control director houses a sensor package
with up to five different sensors (Photo: Signaal)

The sensor payload is installed in a
55 kg optronic director capable of +/-
270° azimuth movement and -30° to
+120° elevation movement. Design of
the monocoque carbon-fibre construc-
tion was done under a Delft University
of Technology graduation project and
incorporates angular shaping to
reduce radar cross section.

However, when the integrated sen-
sor pack sub-unit is tilted upwards the
resulting opening transforms the direc-
tor into an effective radar reflector; this
could be corrected by integrating a
pull-out, pull-in metal curtain unit to
cover the gap and keep the stealth
design intact.

Below decks, Mirador uses a single,

can be used stand-alone. In that
capacity Mirador is claimed to
provide a system reaction time of
four seconds from the moment of
detection to the moment of firing with
maximum accuracy.

The stand-alone configuration
includes a newly designed operator
console. The operator can select video
images from any two of the optical sen-
sorsona21in (533 mm) Philips colour
display. This features a touch-sensitive
screen designed for use by an operator
wearing anti-flash gloves.

The fire button is the only hardware
on the console, all other functions are
software-controlied through the touch
sensitive screen. According to Mirador
engineers, this man-machine interface
design may eventually also be offered
in Signaal’s TACTICOS multifunction
operator consoles.

51




crofin. hittp:iiwww.usfa.nifsignaall it

v
Aerial photograph of SIGNAAL USFA's office- and production facilities.

History

Signaal USFA was established over forty years ago as part of Philips' Gloeilampen
Fabrieken N.V. in Eindhoven, the Netherlands. Since then, the company has been
developing and manufacturing high-technology electronic products and systems, particularly
for defence applications.

Thomson-CSF

in 1990, Signaal USFA, together with Hollandse Signaalapparaten B.V., was incorporated
into the Thomson-CSF group with the Dutch government remaining a 1% shareholder.

Today

Today, Signaal USFA is part of the legal unit Hollandse Signaalapparaten B.V. and an
operational division of Thomson-CSF's BEA Aerospace Group.

Signaal USFA's product range comprises electro-optics, cryogenic cooling engines, lithium
reserve batteries and proximity fuzes for ammunition electronics. As part of the
Thomson-CSF group, Signaal USFA has direct access to the high-level expertise and
advanced technology covered by Europe’s number one defence industry.

Signaal USFA has been awarded an AQAP-1/1S0-8001 Certificate, v nich is generally
recognized as one of today's most stringent industrial quality assurance standards.

Tof2 10/29/86 11:14 PM
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If you have any questions and/or comments pls. send your E-MAIL Or FAX to SIGNAAL
USFA
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VACANCIES

CURRENT VACANCIES AT SIGNAAL USFA

At this time no full-time or pari-time vacancies are available at SIGNAAL USFA. However,
keep watching this page since this situation could very well change in the near future!

STUDENTS
Are you looking for an exiting company to do your final thesis with?

SIGNAAL USFA strongly believes in giving students a change at fine-tuning their skills.
Therefore, should you like to finalise your study in any of the following techniques, please
mail us with your CV and a description of your specific interest.

We are interested in students with experience/interests in:
#: CCD Cameras

* Infra Red Detectors

- Cryogenics

¢ Electro-Chemistry

«~+ Digital and Analogue Filtering

% Signal Processing

# Quality Control/Management

Logistic Processes

X efe. ete.

Mail your CV, including a short description on your (planned) thesis to:
SIGNAAL USFA

Ait. Mevr. G. v. Orsouw

Meerenakkerweg 1

5652 AR EIDHOVEN

The Netherlands

AP 30 TR o T BRI
[Company Profill [Canabilities]

[Cryogenics] [Electro-Optics] [Specia
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If you have any questions and/or comments please send your E-MAIL Or FAX to SIGNAAL
USFA
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On our Business Units: [Cryogenics] [Electro-Optics] [Special Batteries] [Proximity Fuzes]

CRYOGENIC COOLERS

The Cryogenics Group has developed a complete range of ultra-reliable split miniature
cryogenic Stirling-cycle coolers for cooling detectors requiring temperatures down to 80°
Kelvin such as those used in thermal imagers, IR sensors, commuication and medical
equipment. They have an MTTF of thousands of hours.

ELECTRO-OPTICS

The Electro-Optisc Group develops and manufactures a range of electro-optical equipment
for defence applications, including thermal imaging cameras for day- and night tracking and
observation, multi-purpose thermal viewers and CCD-TV cameras for naval, ground-based

and airborne tracking and observation.

SPECIAL BATTERIES
The Batteries Group designs reserve lithium batteries for intelligent, self-destructing

Anti-tank mines®, other ordnance devices and for ammunition electronics. These highly
reliable batteries offer an extremely long storage life and can operate at very low
temperatures. The Group also develops lithium battery packs for a range of equipment
including thermal imagers, buoys, radios and global positioning systems.

= SIGNAAL USFA does not manufactor or sell batteries or other parits for Anti-Personnel
mines, who are banned by the Geneva Convention.

fof2 10/29/96 11:15 PM
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PROXIMITY FUZES

The Fuzes Group produces a range of naval proximity fuzes for use with 76mm, 4,5", 120mm
and 127mm calibre guns. The fuzes are designed for use against small and fast anti-ship
missiles which attack ships at very low altitudes above the sea surface and and as impact

fuzes against surface targets.

[Company Profil] [Capabilities]
[Cryogenics] [Electro-Optics] [Special Batteries] [Proximity Fuzes]

[Who is Who] [News & Publications] [Vacancies]

If you have any questions and/or comments please send your E-MAIL Or FAX to SIGNAAL
USFA

20of2 10/26/96 1115 PM
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Anti-tank geieid wapen, 3e genaratie, medium rangas (ATGW-3
MR}

l.a.enlb
Ten opzichte van de voriy: planning is een vertraging van drie maanden
in de industriéle kwalificatiz ontstaan. Wat wordt precies onder industriéle
kwalificatie verstaan en waardoor is daarin een vertraging ontstaan?
Waardoor is vertraging in de industriéle kwalificatie ontstaan? Welke
(financiéle) gevolgen heeft «eze vertraging?

De ontwikkelingsfase var le ATGW-3 MR wordt door het {industriéle)
consortium afgesioten met het aantonen dat het ontwikkelde systeem
voldoet aan alle technische zisen {industriéle kwalificatie). Voordat het
complete systeem kan worden gekwalificeerd, moeten eerst alle compo-
nenten en subsystemen worden ge{prelkwalificeerd. Vertraging in de
{pre)kwalificagie resulteert veelal in een vertraging van de systeem-
kwalificatie, I@mdat het tijd kost technische oplossingen te vinden om
alsnog aan de eisen te kunnen voldoen.

De vertrading van drie ma»nden in 1994 was voornamelijk te wijten aan
technische problemen bij kw ilificatieschoten van de gevechtskop. Een in
januari 1995 uitgevoerde ris:.:o-analyse heeft uitgewezen dat een verdere
vertraging van één maand i~ de systeemkwalificatie waarschijnlijk is. De
systeemkwalificatie is nu vot rzien voor november 1995.

De vertraging in de indust: 3le kwalificatie heeft geen gevolgen voor de
totale financiéle bijdrage var Nederland aan de cntwikkelingsfase, omdat
het ontwikkelingscontract ee:: ‘fixed price’ contract is.

”
Wat is de-aard van de ontwikkelingsopdrachten aan de Nederlandse
industrie? )

De ontwikkelingsopdrachten voor de Nederlandse industrie bestaan
onder andere uit:

~ de afvuurgreep;

- de munitiecontainer;

- delen van de software er hardware van de trainingssimulator;

- batterijen voor de warmicbeeldcamera;

- de ‘junction box’, het vertiindingselement tussen de afvuureenheid en
de raket.

Fokker treedt voor Nederle: { op als 'leading industry’. De ovenige
betrokken industricen zijn Phrips USFA, Euro-metaal en Markhorst.

3
Welke afspraken worden vastgelegd in het MOU?

in het Memorandum of Understanding (MOU) voor de industrialisatie-
en serieproduktiefase van ge~vemd project worden afspraken tussen
Duitsland, het Verenigd Koninirijk, Frankrijk, Belgié en Nederland
vastgelegd op het gebied van:

- organisatie en procedures om het programma gemeenschappelijk te
kunnen beheersen;

- ‘workshare’ en ‘costshare’;

- de behoefte aan wapensystemen, munitie en overig materieel;

- kwaliteitszorg, gebruiksrechten van technische informatie, toekom-
stige modificaties, etc.

4

Wat houdt genoemde overk. :ggingsregeling precies in? Op welke wijze
is rekening gehouden met het "»it dat Nederland en Duitsland het
onaanvaardbaar achtten .lat - 'n een vroeg stadium, tijdens de nog niet
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Nederlandse warmtebeeld- (040) 723537 - Lﬂ:fi&%jﬁh§?1§é§ S
‘" systemen t.b.v. de ‘ .
Leopard I en de YPR.
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1. Na het opstappen van de Hr. Stemerdink als Staatssecretaris
van Defensie Materieelzaken, is er een kritische situatie
ontstaan met betrekking tot de politieke besluitvorming.

Aangezien beide voertuigprogramma's in volle gang zijn en
de warmtebeeldsystemen van operationeel belang geacht
moeten worden voor deze voertuigen, zijn wij van mening,
dat dit project geen uitstel kan dulden. Het is nu reeds
16 maanden nadat het "Protocol van Overleg" werd getekend.

De Nederlandse industrie heeft de DMKL recentelijk een

telex gezonden, waarvan wiJ een copie hierbij voegen.

In de telex delen wiJ mede, dat wij op 1 oktober 1982 de
eerste prototype camera kunnen leveren die voldoet aan de
eisen van de Landmacht. Wij zijn hiertce in staat, omdat wij
op eigen risico zijn doorgegaan met ontwikkelen nadat wi]
het "Protocol van Overleg" hadden getekend.

2. Naar aanleiding van ons recentelijk bezoek aan Krauss Maffeil
hebben wi]j vastgesteld, dat Krauss Maffei belangstelling
heeft voor ons warmtebeeldsysteem en bovendien een aan-
bieding verwacht.

Op verzoek van Krauss Maffel hebben wij een richtprijs

voor onze apparatuur afgegeven. Uit de reactie van Krauss
Maffeili bleek, dat ons systeem een vergelijkbare prijs heeft
ten opzichte van het Zeiss systeem.

Re VB2-58 I
ERS2-2u3 8482, 7

telegram Usfa Eindhoven telex 51732 USFAE NL
tel.zentr. exch. int. + 314078 11 11

. postgiro 11286 26
Handelsregister Eindhoven no. 18457 Aigemene Bank Nederland N.V. 52.74.19.060
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Philips Usfa B.V £

ref. zeichen page, blatt, blad datum, date

A11.752/WRH/ID -2~ 14.6.1982

In verband met de afhankelijkheid van toestemming van
de Amerikaanse Overheid voor export van het Zeilss
systeem (Zeiss past immers Amerikaanse common modules
toe), heeft Krauss Maffei het voornemen om voor export
ons warmitebeeldsysteem in aanmerking te nemen.

Wij zouden het op prijs stellen indien U kunt bewerk-
stelligen, dat er op korte termijn een voor de Nederlandse
industrie gunstige beslissing wordt genomen.

Wij zijn ervan overtuigd, dat dit dan eveneens een
gunstige beslissing is voor de Nederlandse Defensie.

Hoogachtend,

Philips Usfa B.V.

W.J. Heringa
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brig. gen. ir. j. v. veen -

betreft : warmtebeeldsystemen

o o o> oms can we @ o D @ o o IS o> mp €T i i G w D co £ G A

ref ¢ 1) onze offerte n/6682 dd. 17-2-1982 paragraaf 11
{Leopard 1 tank)
warmtebeeldsysteem volgens beschrijving n/6640
2) onze offerte n/6590 dd 14-1-1982 paragraaf 11
(ypr voertuig)
warmtebeeld systeem voLgens besghrijving n/6579

hoogedelgestrenge heer,

1) gelet op het gestelde in de 1n referentie genoemde
paragrafen 11, handelend over Levertijden,. kunnen wij
u voor belde projecten van de eerste prototype
systemen een gereedheidsdatum -toezeggen van maart 1983
en van de tweede prototype systemen van meil 1983,
wij zijn /in staat u bovengenoemde Levertijden toe te
zeggen omdat wij op eigen risico zijn doorgegaan met het
ontwikkelen van deze prototype systemen uitgaande van ‘uw
tva eisen en op grond van het gezamenlijk dd. 23 februari
1981 ondertekende protokol van overleg. o

2) gezien het belang van een vroegtijdige beslissing t.a.v.
het wezenlijke element uit de diverse voorstellen niL, het
warmtebeeld camera systeem kunnen wij u een exemplaar
daarvan, zonder spiegelkop systeem, overigens echter geheel
volgens de tva eilsen, voor vergelijkingsdoeleinden
ter beschikking stetlen per 3 oktober 1982,

wii hebben het volste vertrouwen dat onze inspanningen
in deze niet tevergeefs zullen zijn geweest.
hoogachtend,

w,i, heringa philips usfa bv eindhoven holland

copie : oldelft, dr. ir. deltrap

31347 klgv nbL -
51732 usfae nl
nnnn
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2 Philips Usfa

‘ EECTYDS
Philips Usfa (=Ultra Sonar Fohar Apparaten),iss nog een NeV.,thans

‘een BeVe,1is een vollem dochter van de NgVe Philips' Gloeilampenfabriekene

(2 2w peesouret) o o
Philips Usfaris producent van militaire goederen.Zij is een soort verzamel-

punt voor het testen ¥m® en monteren van elektronische apparatuureHaar
montagewerk bestaat hoofdzakelijk uit het monteren van in andere Philips-
bedrijven geproduceerde gnderdelensAls producent van militaire goederen
maakt zij in de Philips-~organisalie deel uit van de hoofdindustriegroep

| Telekommunikatie en Defensiesystemens

A A A ot L ami s g

ytews

De Philips-organisatie telt thans (1974) 13 hoofdindustriegroepen

Licht,Audio,Video (dn het begin van 1973 is de hoofdindustriegroep
Radio,Grammofoon en Televisie,R.G.T.,gesplitst in Audio en Video),

‘ Kleine Huishoudelijke Apparaten,Grote Huishoudelijke Apparaten (beide
laatsten zijn ontstaan uit een splitsing van de hoofdindustriegroep
Huishoudelijke Apparaten,eveneens in 1973),Elcoma (=RElectric Components

and Materials:een koncentratie,in 1966,van de hoofdindustriegroepen

Icoma en Elektronen Buizen),Elektro-Akoestiek,Data Systems (samen met
het duitse Siemens en het franse Compagnie Internationale pour 1'In-
formatique,CeI.I¢,0p het terrein van de computers en wat daarmee samen-
hangt in Unidata),Produkten voxk Industriéle Toepassing,Medical Systems,
Farmaceutisch-Chemische Produkten (onlangs is de eventuele fusie tus-
Sen Philips Duphar,de bundeling van de farmaceutische aktiviteiten van
deze hoofdindustriegroep,met het grotere Akzo Pharma nog afgeketst),en
tot slot Aanverwante Bedrijven en Glas.

8 van deze hoofdindustriegroepen hebben hun zetel in Eindhoven,4 hebben

. . .. ; 3AOUE-
. hun zetel elders in Wederland en 8&n in Ttalis/f oF HOOFED W OUSTRIE GROER  (JROTE Hars
T Like Arranfren) .,

Deze hoofdindustriegroepen zijn op hun beurt weer onderverdeeld in
Industriegroepen.Naast deze produktgewijze organisatieopbouw,kent de
Philips-organisatie ook een geografische organisatieopbouw,t.w. een

o DOFNanoEa PR
Opbouw in Hoofdlandengroepen (mzerdere landen bestrleend).I%zeVﬁlgn
weer onderverdeeld in landengroepen (zoals Philips Nederland).
Iet wereld-artikelbeleid berust bij de dirskties van de 13 hoofdindu-~

Striegroepen in overleg met de aligemene direkties van Je nationale

Organisaties.iet totale Philips-beleic in een lana berust bij de algeme-
ne direktie van de betrokken nationale organisaties, (pit laatste v ter-

aard met een regelmatige afstemming met de hoofdindustriegroepen,)
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Naast Philips Usfa B.V. maken van de hoofdindustriegroep (afkorting:HIG)
Telekommunikatie en Defensiesystemen in Nederland ondermeer deel uit:

de hengelose Holland Signaal Apparatenfabriek (H.5.4.:93 % Philips,? %
Nederlandse Staat) en Philips Telekommunikatie Industrie (P.Tel.:Hilver-
sum,Huizen,Hoorn,Den Haag van der Heem).

Enkele belangrijke buitenlansise onderdelen van dezec HIG zijn: Philips Pye
Business Communication Ltd. (Bngeland),Philips Pye-TMC Ltd. (een dochter
van Electronic Industries Ltd.,Australi€,waarvan Philips tegen het eind

van 1970 alle aandelen heeft verworven),TeKaDe-FGF (een gemeenschappelijke
dochteronderneming van Philips en Felten & Guilleaume Carlswerk A.G.,Duits-
land),Philips Teleindustri A.B. (Zweden),MEL Equipment Co. Ltd. (Engeland).
In het algemeen kan men stellen,dat de produktie van deze HIG voor 35 &

40 % in Nederland plaatsvindt.De resterende 60 & 65 % van de produktie
geschiedt men. in Groot-Brittanni¥,Frankrijk,West-Duitsland,Zweden,Belgi®
en Australi® (maar ook in Z.0. Az1€ en Zuid-Amerika zijn reeds fabrieken
van deze HIG gesticht).BEr is bij deze HIG een tendens waarneembaar tot

een toenemende internationale spreiding van haar produktie, waardcor het
aandeel van Philips Nederland in de totale produktie van deze HIG een da-
lende tendens vertoont (en daarom op dit moment onder de 40 % van 1970

zal liggen).

Z0als de naam van deze EIG aangeeft betreft haar produktie de telekommu-
nikatie (centrales voor~openbare als bedrijfstelefonie,de telegrafie en
datakommunikatie,transmissieapparatuur,systemen voor lucht- en wegverkeers-
leiding,enz.,enz.) als wel defensie-systemen (zoals vuurleidingssystemen).
Om een indruk te geven van deze produktie (en voor wie er geproduceerd
wordt) doen we een greep uit de jaarverslagen van '70 t/m '73:

1970:

-in samenwerking met Rijkswaterstaat,de P.T.Ts. en de A.N.W.B. werd een

telefonisch alarmeringssysteem ontwikkeld,dat langs het nederlandse auto-
snelwegennet zal worden geinstaleerd;
—-de installatie van een computersysteem voor berichtenverkeer in het nieu-

we hoofdgebouw van de Koninklijke/Shell in Den Haag (opdracht voor levering

van soortgelijke systemen vuor Shell-hoofdgebouw.in Londen en haar vesti-
ging in Caracas,Venezuela};

—-de levering van 12 MHz-coaxiale-lijn-apparatuur (lengte 2.500 km.) aan
Indiaase Staat;60 MHz-apparatuur wordt ontwikkeld in opdracht van Britse
Post Office; ‘

~opdrachten van franse P.T.T. voor delta-modulatiesysteemn;

-de officiBle opening van Philips-straalzendernet voor de National Iranian

0il Compvany;

-officigle opening van straalzenierketen voor braziliaanss DT Ty




~opdracht van chileense rijksluchtvaartdienst voor radio-kommunikatie-

apvaratuur (waarna gekonkludeerd kan worden dat binnenkort het gehele
luchtvaart radicnet langs de gehele westhust van “uid-Amerika ultgerust
is met Philips-~-apparatuur);

~opdracht voor ontwiklteling van SATCC-~2 systeem voor nederlandse rijks-

luchtvaartdienst;

~-de telemetrie-apparatuur van de “LDC-raket,welke in '70 gelanceerd werd,

is afkomstig van Phillips;

-de ontwikkeling van apparatuur vocor de in '74 te lanceren nederlandse
sateliet ANGS;

~-in een aantal landen werden opdrachten verkregen voor de levering van
radar- en vuurleidingssystemen,

L971:

~12 MHz-aparatuur aan balgische RTT;

~order voor transmissie-apparatuur voor nationale argetijnse telexnet;

~apparatuur voor een volledig geautomatiseerd mobilofoonnet voor Deutsche

Bundespost;

~ontwikkeling van een geleidingssysteem voor verticaal of zZeer steil landen-

de vliegtuigen en helikopters;
~radar-,vuurleidings- en'data-handling'~apparatuur voor 4 fregatten van

belgische ministerie van lanisverdediging;

—~een gelintegreerd radar-vuurleidingssysteem vcor patrouille-vaartulgen
van dultse marine,
1972:

-levering van transmissie-apparatuur voor gebruik in coaxiaal-kabel-net-

ten aan Belgi¢,Canada,Denemarken,India,ltali€,Spanje en Zwitserland;

—-ecn order van franse P.,T.T. voor sematrans 4802;

-meldingssystemen langs autowegen in VWest-Duistland,Hongarije,Italie,
Joegoslavig€ en Nederland;

~radar- en vuurleidingsapparatuur t.b.v. patrouille-vaartuigen van deense
marine;

~-produktie-voorberelding van een hondertal grondsystemen voor het Madge
landingssyteem in opdracht van britse ministerie van defensie;

1973:

—~in gebruikstelling van eerste komputer-gestuurde PRX telefooncentrale

door nederlandse P.T.Ts;

~levering van zend-ontvang-~apparatuur aan Koninklijke Marine;

~omvangrijke order voor levering van radar-~vuurleidingssystemen voor

luchtdoeltanks van Koninklijke TLandmachts




Tot zover deze indruk van de aérd van de produkten van de HIG Telekom-
munikatie en Defensiesystemen en van de afnemers van haar produkten.Teaeve
dit laatste moet gekonstateerd worden,dat deze HIG voor een zeer grot

deel haar orders (zowel die van civiele als die van militaire aard) betrekt
middels de nationale overhedenjhetzij indirekt b.ve via de nationale P.T,Te-
instellingen,hetzij direkt beve van de nationale ministeries van defensie

(of NATO),

HIG 62 163 '6Lh 65 166 167 168 169 170 v71 Y72 1773
Licht 10% 8% 10% 11% 10% 5% 8% 15% 18% 7% 6% 7%
ReGoT. 8% 10% 6% 5% =1% 2% 9% 7% 22% 19% 18%
-Audio lO%V
~Video ‘ 13%
' Elcoma 3% 6% 11% 13% 16% -6% 11% 15%

~El.Be 10% 6% 11% 3%

~Icoma 17% 14% 13%% 9%
MedeSyse 19% 8% 1h4% 1% 25% 24% -7% 16% 31% 19% 6% 14%
HuisheAp. 14% 27% 21% 21% 12% =1% S% 16% 13% 4% 11%

~GeHeAo 18%

~KeHoAo | 4o
Farmace 169% 17% 26% 10% 1h% 10% 12% 13% 16% 7% 1% 6%
PoI.Te 10% 17% 17% 20% 10% 11% 4% 10% 19% 2% =2% 6%
EeLoA, 21% 0% 1h% 17% 22% 20% 11% 23% 11% 10% 7% &%
AanveGle  13% 6% 16% 1L4% 16% ~4% 14% 20% 20% 1% 5% 19%
TeDeSe 20% 27% 21% =3% 3% 4% 12% 0% 17% 19% 15% 5%
Philips

totaal. 12% 12% 2% 8% 7% 8% 12% 12% 16% 7% 10% 13%
Tabel I: Jaarlijkse omzet-groei-cijfers per HIG

(Opmerking:de omzetgroeicijfers van één HIG zijn slechts ten dele onder-—
ling vergelijkbaar,aangezien overgenomen bedrijven in deze cijfers zijn
gekonsolidderdjover de jaren '70 t/m '73 zijn deze cijfers gekorrigeerd;
beve in het jaar 1973 was de werkelijke omzet-groeil van de HIG Grote
Huidhoudelijke Apparten ¢d»r de konsolidatie van de italiaanse gigant
Ignis/T.R.E. 95%3;laat men deze kosolidatie weg dan verkrijgt men ecn ver-—
gelijkbare omzet-stijging van 4%;zo ook zijn de konsolidaties van de maat-
schappijen waarin Philips of de United States Philips Trust voor meer dan

de helft van het geplaatste kapitaal deelnegg% en die in 1971 in het vermo-



gensoverzicht werden gekonsolideerd,weggelatensonder deze maatschappiljen

de NoKoFo-groep en moboetoe de HIG Telekommunikatie en Defensiesystemen

de konsolidatie van Philips TMC Ltd.)

We beperken ons hiel imicroemdre ihaewwbtp tot opmerkingen bij de omzet-
groel van de HIG Telekommunikatie en Defensiesystemen oftewel de HIG T,DoSe
De cijfers zijn genomen vanaf 1962,omdat in dat jaar de Groep Vuurleiding=-
en Radarsystemen in de H1G Telekommunikatie wordt ingebracht en men van-
al dat moment dan ook spreekt van de HIG Telekommunikatie en Defensie=

systemensDe aktiviieiten van de HIG To.DoSe. beslaan vanaf dat moment:

-de radiocommunikatie

Ve

~Telegrafie/Telefonie 2{,:7”/440
P ) 7 A, -
-Vuurleiding= en Radarsystemen /{1—25;__;£LJ«1‘

- Y08 2 s b
LE ONZEZ MV 05 Ky S5 5 omperisr 7 N il it il
De hoge omzet-yrofi-cijfers van de HIG ToDoS, in de jarern '62,''063 en 'Ch

z1ljn mene het gevolg van de zeer sterke invliced van de

Hawk= en Sturiignter-projelten.De omzet van de Groep Vuiurieiding- en Radar-
systemen was in de aanloopfase van de Hawk- en Starfighterprojekten in

de periode '5%f460 gedaald van 50 miljoen naar 7 miljoen,maar steeg bij

de start van deze projekten met maar liefst 1000% naar 110 miljoene

Het bedrijfsresultaat van de totale HIG bleef in deze fase niet achter.

Van 8% van de omzet in '61/7'62 liep zij op tot 14% van de omzet in '62/'63.

Ook de volgende periode '65 t/m 'G7 ondervindt zijn invloed van de Hawk-
en Starfighterprojeketn,zij het nu in een voor Philips ‘'ongunstigex' zin.
In deze periode lopen deze projekten afyhetgeen leidt tot een abockwube
omzetdaling éﬁ; 3% in '65 en tot geringe omzetstijgingen in '66 en '67w
De Omzet voor deze projekten bedroeg in '64/'65 nog 148 miljoen,in het
volgende jaar nog'slechts' 61 mil joena

ﬁet bedrijfsresultaat daalde indeze periode van 14% van de omzet in '62/

'63 tot 1I% van de omwmet in '65/'66,

De omgzetstijging in 1968 ligt in werkelijkheid lager dan de Wermelde 12%.
Be konsolidatie van van der Heem maakt de stijging groter dan zij in
werkelijkheid is.Het aandeel van de groep Vuurleiding- en Radarsystemen

in de totale omzet van de HIG neemt langzaam af,terwijl de omzet van de
groep Radiokommunikatie voorbij dreigt te worden gestreefd door de groep
Telegrafie/Telefonie,de snelste stijgers.

In Nederland is het mene de PeTe.Te die voorlde reiEig® orders van deze
Telegrafie/Telefonie~groep zorgte.

Door een toenemende internationale spreiding van de HIG (van produktie

en onderzoek) is men in skaat de omzet gestadig te laten groeien (de natio-

nale overheden houden hun orders veelal liever in eigen landjeen voor-



keur,waar Philips wanneer het om orders van de Nederlandse Staat gaat,of
algemener,om orders van die nationale overheden in wier RRxIxp= land Phi-
lips zelf die orders zou kunnen afhandelenyeen groot propagandist voor

iS.)

Omzetstijging '69:0% 5 *70:17% ;5 '71:19% ; '72:15% ; '7%:5% ; 'oh:o

Bovenstaande rij van omzetstijgingen over de jaren '69='73 is een zeer
merkwaardige. Immers zet men de omzet-stijgingen van totaal Philips of
REgxbEEkzx de ontwikkeling in de rentabiliteit op het totale vermogen van
Philips (zoals zij grafisch is weergegeven in hoofdste 5 pag.___) tegenover
dese rijydan verkrijgt men een kEwrgiRg ontwikkeling van de HIG TeDeSe

die precies tegenovergesteld is aan die van totaal Philipse

(zie tabel II)

Over deze merkwaardige konstatering wilden wij in het nu volgemd e dieper
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Welnu,wanneer na deze uitweiding vastsstaat,dat de overheid ten tijden

van recessies haar geplaastste orders bij de nationale industrie zal uit-
breiden (of in toenemende mate als konsument begint op te treden) dan rijst
de vraag in hoeverre een dergelijke tendens bij Philips waarneembaar is;

en dan mene in die HIG,waarvan wij reeds vaststelden,dat zij haar orders
voornameliljk middels de nationale staten betrekt:nele de HIG Telekommunika-
tie en Defensiesystemen.

Om echter enig inzicht in deze mogelijk 'algehele krisis voorkomende' of
'Philips «krisis voorkomende' funktie van deze HIG te verkrijgen,zou men over
gedetailleerde informatie moeten beschikkene.Nu is zo langzamerhand algemeen
bekend,dat noch de overheid noch Philips niet zo vreselijk gul zijn met

,;;VWIQ’ i/
hun informatie.We houden het daarom maar” 'simpel'.

We konstateerden reeds,dat de ontwikieling van de omzet van de HIG TeDeSe
over de jaren '09-'73 merkwaardip te noemen iseOnderstaande tabel plaatst

deze ontwikkeling tegenover die van totaal Philips.
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(0pmerking:in 1971 werden de maatschappijen,waarin Philips of de United
States Philips Trust voor meer dan de helft deelnemen in het jaaroverzicht
opgenomen,waardoor de cijfers onder 1971' niet vergelijkbaar zijn met die

van 1970;onder 1971 , . jn zij vergelijkbaar gemaakt. )

Bekijkt men bovenstaande tabel,dan kan men heel voorzichtig konstateren,dat
de HIG TeDeSe over de jaren *68-'73 een ontwikkeling vertoont,die tegen-
gesteld is aan die van totaal Philips.

In 1968 expandeert Philips zeer sterkjeen netto-winststijging wordt genotecrd
van 24% (in '66 bedroeg deze stijging =13% ; in V67:2%) jeen omzetsbijging
van 12% tegen 8% in '67j;een stijging van de rentbiliteit op het totale
vermogen (ReTeVe) van 8% naar 9%e.De HIG TeDeSe meldt een omzet-stijging

van 12%,maar zoals reeds vermeld ligt 2zij in werkelijkheid lager,en dus

ook lager dan die van Philips totaal.

In 1969 gzet deze expansie van Philips zich dooryzoals de tabel laat zien.
De HIG TeDeSe blijft nu ver achtereDit,zoals het heet,onder druk van budget-
taire beperkingen van haar afnemers,de nationale overheden.Toch is in dit
jaar reeds een tendens tot overproduktie waarneembaar:de voorraden in pro-
centen van de omzet lopen op van 30% in *68 naar 32% in '69 (hetzelfde nivo
als in '67.

In 1970 heeft de Philips~expansie zich zo ver doorgezet,dat er sprake is
van overproduktie:de omzet stijgt weliswaar met 16%,maar de netto-winst

en de RoeTeVe dalen met respe 16% en 27%j;de vooraden in % van de omzet lopen
op tot 35%e.De omzet van de HIG T.D.Se. stijgt sterker dan die van totaal
Philipse :

In 1971 zet deze dalende tendens m.bete totaal Philips zich dooryterwijl
de HIG TeDeSe een omzet=stijging van 19% zet tegenover een omzetstijging
van 7% van totaal PhilipseDe voormaden in % van de omzet lopen echter reeds

terug tot 31%.
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In 1972 heeft Philips zich weer hersteldj;een netto winststijging van

maar liefst 109%.In het jaarverslag wordt echter melding gemaakt van

een toenemende druk van budgettaire heperkingen van de afnemers van de

HIG TeDeSe 0p haar orderportefeuille,

In 1973 een omzetstijging van totasl Philips van 1l%%,een netto winststij-
ging van 25% en een stijging van de ReTeV. van 9% naar 11%eDe HIG TeDeSe
zlet haar omzet daarentegen weer minder stijgen,en is zelfs 'gedwongen'

1} % van haar personeel 'af te laten vloeien'.Bij déte laatste konstatering
noet opgemerkt worden,dat bij Philips in deze periode geen-of bijna geen-
werktijdverkortingen-k® voorkomenesZoals in hoofdstuk 5 aan de orde komt,
zijn de periodes van werktijdverkortingen en ontslagen bij Philips:de
perdode '66/'67,de periode '70/'71 en de periode ''74/175,0ftewel precies,

die periodes waarin het Philips 'minder goed' afgaat,zoals aangegeven.

Uit bovenstaande cijfermateriaal de konklusie trekken,dat de HIG TeD.S.
ten alle tijde ecen beweging vertoont,die tegengesteld is aan die van
totaal Philips zou al te voorbarig zijn en waarschijnlijk onjuist.

Gelet op het feit,dat de HIG TeDeSe voor het overgrote deel op order pro-
duceert gqwaardoor  de omzet (rekening houdend met na-ijlingen in verband
met lange termijn orders%xgen niet-gehe~l onbetrouwbare indikator van

de order-ontwikkeling is,kan deze konlusie over de jaren '68-'73 voor-
zichtlg getrokken wordem.Oftewel; in deze periode hecft het er alle schijn
naar dat de nationale overheden %ede bij de HIG TeDeS. orders plaatsen,
met het uiteindelijke doel de landelijke ekonomie te stimuleren en met

het voor Philips niet ongunstige resultaat,dat ook inzake haar winsten

al te sterke dalingen hierin worden voorkomen.

Voor de periode van véér 1968 is ymwx de konklusie van de tegengestelde
beweging daarentegen weer veel minder gemakkelijk te trekken,zoals men

uit tabel I kan aflezen,Alhoewel opgemerkt kan worden,dat vertrocbelingen
als gevolg van de Starfighter- en Hawkprojekten niet ondenkbaar zijne

Van het jaar 1974 zijn ons de cijfers nog niet bekendeDat het voor Philips
: '&Zéﬂ al te rooskleurig Jaar is geweest mg;ﬁ wel adepowmen bekend wiins,
Berichten over cen te grote Philips-kapaciteit,over werktijdverkortingen,
over te grote voorraden,enz waren in 1974 zeer vaak te lezen (en dan men.
tegen het eind van 1974).Toch weet het Financieel Dagblad van 20/11/'7h,
tussen de bijna dagelijks in de krant verschijnende foto's van een zeer
somber kijkende van Riemsdijk,de president van de Raad van Bestuur van
Philips,te vermelden,dat,in tegenstelling tot bijna geheel Philips,de
Holland Signaal Apparatenfabriek (van de HIG TeD.S.) een zeer goed gevulde

order~-portefeuille heeft,
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Ook al kunnen we hier,met het 0og op de geringe kracht van dege cijfers,
de eerder genoemde konklusies niet rechtstreeks trrekken,ecn feit is even-
wel,dat Philips zelf deze konklusies maar al te gravg zal trekkeneVoor
haar is een dergelijk handelen van de overheid niet ongunstigeIn het jaur-
verslag van 1953 propageert Philips dan ook,dat bij ecn strukturele werk-
gelegenheidspolitiek van de overheid,wat haar betreft die maatregelen de
voorkeur verdienen,die ook een middel zijn ter bestrijdiag van eventuele
depressiesjhierom moeten de defensieopdrachten van de overheid zoveel mo-
gelijk in eigen land gehouden worden (en zal wat haar betreft meaewe de
order-portefeuille van de HIG TeDeSe moeten worden vitgebraad),

(Voor wat me-r verklarende achtergronden wvan 'krises','recessies',van de
'overheidspolitiek ten tijde van recessies',ee.d, verwlijzen we nogmaals

laar d#ek het eerder genoemde Sunschrift nummer 48,)

Joor de arbeiders,die bid Philles Lo dezm HTC Pelekonnunikatie er Nefon-
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zetten) gevoelt Philips zich op geen enkele wijze geroepen de eis tot

behoud van werkgelegenheid van de helmonders in te willigen.

De gebruiltte argumentatie luidt onderme r: in '49/'70 {(op het moment dat

het Philips wat minder voor de wind dreigt te gaan) verwachtte Philips

Usfa een geweldige uitbreiding van hasr orderpakketj;op grond van deze ver-
wachtingen becijferde men esn uitbreiding van Philips Usfa van 300 man naar
500 manj; in '71/'72 (de Philips rentahiliteit op het totale vermogen hbiski /5
inderdazad gedazld) komen er,zoals voorspeld,een asntal extra-orders bij
Philips Usfa binnenjeind 1972,wannesr Philips hacr inzinking te boven schijnt
te komen,worden er echter weer ecn stel orders afgezegdiin 1973/1974 worden
de verwachtingen rond een ultbreiding van het orderpakitet te optimistisch
genoend ,waarme~ dan tevens de asn de helmonders gedane beloftes als cen

Jammerlijke vergissing,waarbij Philips peen blasm treft,bestempeid wordens

Zoals gezegd,in de eerste helft van 1974 gant het met Philips ze~r goed.

In de twenrde helft van 1974 harst eclfter alweer de bomeDe produktie blijkt
met het oog op de groeiende winstkansen zodanig opgevoerd te zijn,dat er

in de tweede helft van 1974 sprake 1s van zeer grote overproduktiej;de voor-
raden zijn hoog opgelopene.Voor bhedrijven in de HIG's Audio,Video,Elcoma,
Licht,Kleine Huishoudelijke Apraraten overweegt men werltijdverkortingen,.
Holland Signaal Apparaten (de spil van de militaire produktie bij Philips
Nederlandjvan de 4,000 man die er in liederland bij Philips in de militaire
sektor werkzarm zijn,werken er 3200,in '74,bij de HeSefie) dacrentegen heeft
een zeer poed gevulde worderportefeuillesTerwijl andere Philips-sektoren
gekonfronteerd worden met enn fte grote kapaciteit,noodzaakt deze order-porte-
feuille van de HeS.A. tot uitbreiding:men verwacht het personeeclsbestand
weer op het peil te kunnen brengen van enkele jaren geleden,hetgecn een

uitbreiding betekent met een honderdtal man.

Van deze mogelijk vacsk tegengestelde beweging van de HIG T.DeSe. dient men =
2ich rekenschan te geven.

Een tweede konsekwentie ven deze relatie ‘overheid-orders-Philips' is reeds
genoemdyn.l. ecn toenemdade internationale srreiding van de prodkutie van
deze HIG.O%nieder land een dergelijke relatie op te kunnen bouwen is de
internationale spreiding een voorwanrde (in hoofdstulk 5 worden me rdere
argumenten voor deze spreiding arngegeven)e.Ben belermering bij deze interna-
tionale spreiding van de HIG TeD.5. is evenwel de veelal hoog-gekwalificeer-
de arbeid;déee noodzakelijit hoog=geliwalificeerde arbeid problematisecrt

het oprichten van TeDeSe.~bedrijven in men. de Derde Wereld (dit in tegenstel-

ling tot be.v. de gloeilampenproduktie). z
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Onderzoek en ontwikkeling bij de HIG Telekommunikatie en Defensiesystemen

in relatie tot Fhilips' totale ondergzoel: en ontwikielingo

Tot slot van deze uiteenzetting over het reilen en zeileh van de !IIG,wanrvan
Philips Usfa deel uitmaskt,een lactste uiltweiding over enn verschijnsel,

. o BERZEA . - a7 .
dat de HIG TaeD,5. wederem xt~ot eon biljzondere HICG maakt e hasr onderscheldt
van de overige [IG's,

Een zeer groot percentage van de technologische vernieuwingen,die in het
produktieproces worden toegepast zijn van militalre oorsprongellet Philips-
ja-rverslag van 1951 vermeld dan ook,dat:

"de met de defensieinspanning gepasrd pmasnde research op het gebied van

de elektronische techniek ongetwijfeld een sterke stimulering en voortschrije-

]

ding van de techniek in de civiele seltor ten gevolge hebben',

U

En in het ja-rverslag van 1954:

‘ ""de ervaring,die op het gebied van de defensieappartuur wortd opgedaan is
onmisbaar voor de onwwikkeling van de civiele aparatuur'...''omdat vele teche
nische vervolmakingen het eerst worden toegepast op de militaire apparatuur'e
Een schatting levert op,dat Phil ps ongeveer 30% (=2% van de 74 8%) van
haar totale uitgaven asn ontwikkeling eb onderzoek uvitgeeft aan onderzoek

en ontwilkleling van militaire = rd.
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-dat in Frankrijk alle onderzoeks- en ontwikitelingskosten voor oorlogs-
doeleinden door de overheid betaald worden;
-in Nederland ligt het dets minder ‘'guunstig':slechts de door de Commissie

Nieuwe Wapens ultgekozen projekten worden voor 2/% door de overheid betaald.

Het zal nauwellijks verwondering wekken,dat de industrie van deze bultene
kansen,om met mebeve gemeenschapspelden de eigen know-how te ontwikkelen,
veesl gebruikt maakte.Vazrbij komt nog,dat ook produkten voor andere overheids-
instellingen, dan Defensie,(men denke azn de P.TeT.) voor ecn decl mebev,
gemeenschapsgelden ontwikkeld worden.

Philips mankt van deze goedkope know-how ontwikkeling veeclvuldig gebruik.
Precieze cijfers zijn niet bekend,mazar de onderstasnde prijskurve voor de
gehele elektro~technische industrie maskt duidelijk dat deze industrie

een relatief groot deel wvan haar kosten voor onderzoek en ontwikkeling

op de staatsmarkt afwentelt.
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Meboete Philips betekent het een en ander,dat het onderzoeks- en ontwikkelings-
: >rhoudings ijs

budget van de HIG T.D.S. (de steun van de overheid meegerekegag peer GeBL Ty

hoger ligt,dah die van de overige HIG'Syen dat deze HIG ook om deze reden

zich onderscheidt,

Eén van de konsekwenties van dit bijzondere karakter is ook hier een toe-
nerande dnternationale spreiding van de laboratoria van deze IIIG,opdat
men van alle granen kan mee pikiken,

Een andere konsekwentie is de noodzack tot zeer nauw kontakt tussen de
produktiebedrijven van deze HIG en hasr laboratoria.Deze noodzaak speelt

ook,zoals we mmowmx zullen zien,esn rol in de zaak Usfa,.
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Een laatste konsekwentie,die we noemen:het personeszl in deze HIG bestaat
voor een groot deel uit hoog-~gekwalificeerde arbeiders en hmmg hoger per-
soneel,Inzake Philips Usfa (300 man) is ecn groot gedeeclte van het perso=-
neel betrokken bij ontwikkelingswerk en planning voor de produktie van

militaire goederen en in deze hoedanigheid veeclal hoog-gekwalificeerde.

Tot slot een indruk van Philips als producent van militaire goederen

onder de overige nationale producenten van dit soort pgoederen.

T b P - N v i
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Philips Usfa is met ongevesr 300 man personeel tussen deze bedrijven ,
maar een 'kleintje' maar gelet op haer funktie als test—centrum?gp haar
ontwikkelings- en planningsaktiviteiten voor de onrodulktie van militaire
goederen geen onbelangrijke onderdecl;terwijl het voorgamidde pgeprobeerd
heeft duldelijk te maken dat Philips Usfa evenmin onbelangrijk is voor

totaal Philips.



HAT VIELE FACETTEN

Ja, Philips Usfa hat viele Facetten.
Mit tiberlegenen Techniken und
zahlreichen Produkten. Sie alle sind
Ausdruck von Usfas

hochspezialisiertem Know-how auf

vielen Arbeitsfeldern der
Spitzentechnologie, wie Elektronik,
Physik, Elektrochemie,
Optoelektronik, und Kryotechnik.

Spezialisten nicht nur fir diese
Techniken, sondern auch fur
Entwurf, Herstellung und
Anwendung von Systemen. Mit
Herstellungsbedingungen, die eine
unerreichte Zuverldssigkeit im
Linsatz gewahrieisten. Die
Produktskala von Usfa umfafit:

- Warmebeobachtungssysteme
Bildgabe durch Erfassung der
Warmedifferenz durchdringt
Dunst, Nebel, Rauch und Tarnung
rund um die Uhr.

PHILIPS

Flr Ziel- und Beobachtungs-
systeme, Warmekameras {Gr
Marineanwendungen,
Uberwachungssensoren.

- Nachtsichtausriistungen
Hochleistungsfahige Mehrzweck-
Nachtvisiere, Richtvisiere,
Fahrerperiskope, Beobachtungs-
und Schitzenperiskope.

- Gesicherte
Nachrichtenitbertragung
Hochspezialisierte
Chiffrierausristungen, darunter
Fernschreib-Endstationen,
Sprachverschliisselungssysteme,
Verschlisselung grofier
Nachrichtenmengen, unverwiist-
fiche ,Short-Burst” Feldgerate.

- Anndherungsziinder
Ziunder {Gir die neue Generation
von Marinewaifen und

Feldartillerie, besonders zur
Abwehr von tief einfliegenden
Zielen und Zielen knapp (ber der
Wasseroberflache.

- Stirling-Kryogenkiihler
Modulare, hochzuverldssige
Miniaturkihler, passend zu jedem
Dewar-Detektor,in monoblok und
Splitausfihrung erhaltlich.

- Hochleistungs-
Bereitschaftsbatterien
Aulerordentlich lange
Lagerfihigkeit, sofortige
Aktivierung, stabile Ausgangs-
leistung liber einen besonders
breiten Temperaturbereich.

Philips Usfa BV.,,
Meerenakkerweg'1, Postfach 218,
5600 MD Eindhoven, Niederlande.
Telefon: (+31) 40-722600

Telex: 51732 USFAE NL

Philips Usfa - Ein Betrieb mit vielen Facetten.
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irref. o M40 038820

Subject  : Reserve Lithium Batteriss & Date C04-10-10G8

MNaval Proximity Fuzes

Dear Mr Hulzebus,

in response to your recent Reader
‘Jane’s Defence Weekly', we are pl
Fuzes and the White Book on Resery
also inform you as follows.

guiry T’n!if‘ewmc our Brochure advertisements in
sedioe io% our brochures on Naval Proximity
& Lithium E:%gmier ies. In addition to these, we would
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Reserve Batteries

Si gn waal USFA has been active in the field of reserve batteries for more than 35 years,
during which time we have developed and produced various types of lithium hcﬁt eries and
battery packs for army and navy ?psfiﬁaﬁ@m Signaal USFA’s lithium reserve batteries
are a safe, environmentally friendly and cost- effective alternative o traditional reserve
batieries. Céu r current range includes:

e UA G180 series of reserve lithium balteries for use with mines and other ordnance

e UAB62XX series of reserve lithium baiteries
UA 6130 family of custom-built battery packs i@ mee sh@ requirements of a range of
equipment and applications.
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na for more than 40
Jears. Usireg our expertise in the desig sophisticated electronics and our &E";OV\A@SCm of
pplication specific integrated csrcuﬁ;s we are able to develop and produce various types
f proximity fuzes for army and navy applications.
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al USFA has been active in the fie éd Q‘? electronic proximity fuzes
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Today, Signaal USFA specializes in proximity fuzes desi nd protect ships

against sea-skimming anti-ship missiles. Cur current ran s fuzes includes

s the UA 3018 fuze for the 76mm Oto Breda Naval gu uper
Rapid), T

s th e UA 3020 fuze for the 4,5" MK8 Vickers gun, the UA 3022 fuze fo m Bofors
Naval gun T T

o the UA 3016 fuze for the 127/54mm Mk45 H‘f\; qun.

Js family of fuzes are all t n
and production technologies for s
tures, all of which are applied o e
ptimize performance.

3 iGH
ensor, signal processing, power supply
ach specific calibre of ammunition In

In order to meet the demand for a more versatile naval proximity fuze, Signaal USFA is
now Of{eﬂi’s’“ ”‘e!eybd lmpect on their fuzes for us ag :inst surface targets. At present

i, the
© company is working in close cooperation with the Dut E 1 research labo ram ry, TNO-FEL, in
the development of a new generation mum role naval fuze to meet the changing
requirements of today’s navies. ¥

in today’s market, Signaal USFA fuzes have earned the reputation for being the leading
naval proximity fuzes for medium calibre naval gun systems in the world. In order to
maintain this reputation, we are keen to hear your views about our fuzes or your own
requirements, if any, for naval fuzes and would greatly appreciate any feedback that you
can provide.

Should you require any further information or would like to arrange a n
your battery or '! ize requirements, please do not hesitate to contact us.

Mr Michael van Costrom, Manager Business Group Fuzes - tel. +31 (0} 40 25 03674,
Mr Jos Theuns, Manager for Business Group Batteries - tel +31(0) 40 2503 704.
Alternatively, visit our home page on Internet : hitp:\wwww.usfa.nl

We hope that we may look forward to hearing from you again in the near future. In the

mea"ﬂ:a ne we remain,
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Drs. D. la Roij in de directie van Philips Usfa

Per 1 januari is drs. D. 1a Roij,
adjunct-directeur bij Signaal, tevens
benoemd tot directielid van Philips Usfa,
in Eindhoven. Naar aanleiding van deze
benoeming had Signaalflitsen een
interview met hem.

Wat was de aanleiding tot deze
benoeming?

“Problemen van velerlei aard hebben de
directie doen besluiten het management
van Usfa te versterken. Die problemen
worden gevormd door een eventuele
omvangrijke opdracht van uiterst
geavanceerde apparatuur die in korte tijd
zou moeten worden geleverd. Het gaat
om honderden systemen waarbij
deelleveranties worden gedaan door
Usfa, in Eindhoven. Signaal-Huizen,
Oude Delft en door Signaal-Hengelo.
Dat vraagt derhalve nogal wat aan
codrdinatie en management .

Waarom 15 de keuze op u
gevallen?

fe

“Signaal, en met name de
Ontwikkelafdeling, heeft bijgedragen aan
de ontwikkeling van het prototvpe. Er is
daardoor veel kennis in huis over het
onderhavige toestel. Bovendien heeft
Signaal meer ervaring met de oplossing
van dit soort problemen dan de veel
kleinere organisatic die Usfa 15. Het ligt
dus voor de hand dat het management
zou worden uitgebreid met een
Signaalman™.

Ik denk dat de opdracht bij mij terecht
is gekomen emdat ik nogal wat deuren
kan openen: ik ben redelijk bekend in de
Philips organisatie, en de nadruk zal
moeten liggen op het oplossen van
produktie- en besturingsproblemen’.

“Dat is een mocilijke zzak. Ik ben drie
dagen per week in Eindhoven. Er blijven

dus maur twee dagen over om de zaakjes
hier te bestieren. Muar, ik kan
terugvallen op een groot aantal
deskundige medewcrkers die taken of
delen van taken van mij overnemen’ .

Wat maakt Usfa?

“Usfa is binnen de hoofdindustriegroep
Defensie- en Besturingssystemen belast
met de ontwikkeling. produktie en
verkoop van warmtebeeldsystemen,
crypto-apparatuur, en optische

systemen. In het algemeen kan gezegd
worden dat dit technolgisch geavanceerde
apparatuur is. De organisatie telt 500
medewerk(st)ers’.

Mat is dat:
Warmtebeeld-

steem !
“Warmtebeeldsysiemen worden door
legers (en marines) gebruikt om ook

‘s nachts de militaire taken te kunnen
volvoeren. Nachtkijkers zijn al een oud
begrip. Tegenwoordig gebeurt dit ook
met infra-rood apparatuur’™,

“De opdracht waar het nu om gaat moet
voldoen aan zeer nuuwe toleranties en
zeer strenge specificaties. Wij gaan
daarmee tot de rund van het technisch
mogelijke. Samen met specialisten van
onze Ontwikkelafdeling heeft Usfa twee
prototypes gemuakt die nu vergelijkende
beproevingen ondergaan met die van de
concurrent’.

Hoe veriopen die
beproevingen i wat i uw

pz'ogimsc J

“Vergelijkend beproeven en evalueren is
een zaak van de klant, in dit geval van de
Koninklijke Landmacht. Wij mogen daar
nict bij zijn en de concurrent dus ook
niet.

“Er wordt nu wel reeds een fabriek

gebouwd op het Beutrix-complex in
Eindhoven. waar struks de assemblage en
de functionele keuring zal plaats vinden.

De nicuwe fabriek zal worden voorzien
van stofarme ruimten, air-conditioning ¢n
nauwkeurige meetapparatuur .

Waarin higt de uitdaging”

“De uitdaging wordt gevormd door het
moeten binnenhalen van een moeilijk
systeem dat in een zeer grote serie met
behulp van diverse interne en externe
industrieén op tijd geproduceerd moet
worden”,

“Als die operatie geslaagd is moet er
zekerheid over bestaan dat het uiterst
gevoelige. gecompliceerde, kwetsbare en
gestabiliseerde systeem. keurig en
handzaam ingebouwd in de beperkte
ruimte van een tank. bij nacht en ontij.
onder barre omstandigheden optimaal
bhisft functioneren’™.

“Met hard werken moeten wij een hee!
eind op de goede weg kunnen komen''.

%
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HAS MANY FACETS

Yes, Philips Usfa has many facets.
Many unique skills, Many
products. All reflecting Usfa's high
technology expertise in
electronics, physics, electro-
chemistry, opto-electronics and
Cryogenics.

Expertise not only in these
technologies, butalso in systems
application and design, and in
manufacture. Manufacture under
a regime that ensures unparalleled
reliability in the field.

Usfa’s product range includes:
Thermal imaging systems
Vision, by thermal contrast,

PHILIBS

{

penetrating mist, fog, smoke,
camouflage, by day and night.
For aiming and observation
systems, thermal cameras for
naval applications, surveillance
Sensors.

Night vision equipment
High performance multi-use night
sights.

Secure communications

Highly specialised cryptographic
equipment including teleprinter
terminal, voice encryption
systems, bulk encryption
equipment, rugged portable short
burst terminals.

Philips Usfa, a company of many facets

Stirling-cycle cryogenic coolers
Modular, highly reliable miniature
coolers, to suit anv Dewar/
detector, also available in split-
contiguration.

Special reserve batteries
Extraordinarily long storage life,
instant activation, with stable
output, over a vervivide
temperature range.

Philips Usfa B.V,,

Meerenakkerweg 1, P.O. Box 218,

5600 MD Eindhoven, The Netherlands,
Tel.: +31(0)40 722600,

Telex: 51732 usfae nl

Fax: +31(0)40 723658




Voor beveiliging informatie
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Nieuw programma Usfa

Philips Usfa komt vanaf eind 1988, begin 1989 met
een compleet programma op de markt om vertrou-
welijke informatie te beschermen. Het systeem
omvat de heveiliging van telefoongesprekken,
telex- en fax-berichten, personal computers en com-
municatie-netwerken als Sopho-S en video-confe-
renties. Slecht nieuws voor computerkrakers en
andere nieuwsgierigen, want het ziet er naar uit dat
met deze beveiligihngsmaatregelen een radikaal
einde komt aan het weglekken of kunnen weghalen
van vertrouwelijke informatie.

.Hat moest er eansvan komen,
als je hoort wat er allerwege an
in diverse branchas voor ver-

trouwelijke informatie weglekt, .

dat is haast niat te galoven.
Daar moet ean eind aan komen
en wij habban bij Usfa de ken-
nis en kunda in huis om daar
een solide oplossing voor aan
tedragen,” zegt Louis P. C. Luc-
kar, marketing manager bij
Usfa. : : }
JWe leven weliswaar in aen
elektronische communica-
tiasamenleving, maar dat hoeft .
nog niet te betakenan dat ver-
trouwelijke gesprekken aan an-
deren dan de bestemde per-
soon ter ore moeten koman.,
Een ontwikkalaer die leuka
plannatjes voor een nieuw pro-
dukt op zijn computer heeft
staan, wil uiteraard niet dat een
ander varvolgans inbreekt en
er kennis van neemt. Een mar-
ketingman die vertrouwelijke
gegevens over de markt per fax
of telex aan zijn madewerkers
stuurt, zal ook gaen gelukkiger
mens worden, als hij merkt dat
de concurrentie gabruik maakt

stal over dat is voorzien van
een display. Tegalijk 2akt dan
ook de-aanschafprijs van zo’n

van zijn gegavans. Nu heb ik
hat voor hat gemak nog alleen
maar over onze eigan b

nl hakeli
- ea

h, zodat hat

apparaat binnen hat bareik-

komt van bedrijven of instel-
lingen.

Het principe van het talefoon-
toastel is als voigt: het analoge
geluid {het geluid van de stem}
wordt door een converter {om-

zattar} omgezet in digitale sig-

nalan {nulten en enen} die on-
bagrijpalijk worden gemaakt
voor derdan door middel van

A Philips Usfa i di

de haar pi

p fd vande

genaen
zodat iemand die on-
aeluistart, er niets

slautel

maar er zijn uitaraard talloze
bedrijven, banken .an instellin-
gen dia niet willen dat strikt
vertrouwelijke informatia naar
buiten komt,” aldus Luckar.

Stootje

Philips Usfa levart al jaran
crypto-, ofwel varcijfarappara-
tuur aan de NAVO en de ovar-
hedan van de NAVO-landen.
Dat is echter apparatuur die let-
terlijk tegen een stootje moet
kunnen. De onderdelen en om-
kasting zijn dusdanig uitge-
voerd, dat de apparatuur bij-
voorbeeld extreem hoge en la-
ge temperaturen kan waer-
staan en aan hoga mechani-
sche eisan voldoet. -

Voor normaal gebruik in kan-
morsituati_as zijn al die extra
zware eisen in de spacmcalias
uiteraard niet nodig. O

van begrijpt. Degane die het ta-
lefoontoestel gebruikt krijgt
een unieke ‘sleutel’ ter beschik-

congy

bele oplossing te geven. '
Af van het g
telefoontoastel is Usfa ovari-
gens niet van plan complete

king die is opgesl in een
smart card. ,Zelfs met da
meest snelle computers duurt
het meer dan tien jaar om een
analyse te maken van de ‘ver-
sleutelde’ informatie,” aldus D.
Haas, produktmanager van
‘communication security’.

Unieke ‘sleutel’

Zoals gezegd: iedere gebruiker
krijgt een unieke ‘sleutel’, die
bovendien nog regelmatig kan
worden veranderd om alle
eventualiteiten uit te sluiten.
Op een sleutel (smart card) die
is voorzien van een microchip
kunnen, naar wans, wel dui-
zend andere sleutels worden
gezet, al naar gelang het aantal
mensen met wie men vertrou-

van de zware omkastingen
blijft er een voor wat da crypto-
talefoon betreft, normaal toe-

A Decrypto-telef

I of

ofwel eent

met vercijferapparaat

voor hetvoeren van strikt vertrouwelijke gesprekken. Het appa-
raatis pas in crypto te gebruiken na invoering van de smart card an

nadet een pincode is ingetikt

welijke gesprekh wenst te
hebben.

Voor men het talefoongesprek
in crypto bagint, diant men, na
de smart card in het toestel te
habben gestoken, eerst ean
pincode op het toestel in ta tik-
ken. Dat geldt uiteraard ook
voor diegane met wie men wil
spreken. Vervolgens wordt, na
hettot stand koman van de var-
binding, via het kleine display
op het toestal, de naam ver-
meld van degene mat wie men
gaat sprekan, waarna het ga-
sprek kan baginnen.

Op de andare communica-
tiemiddelen als fax, telex, per-
sonal computer en video-con-
ferentie wordt in principa de-
2elfde techniek gabruikt. In da
toskomst dus gaen eenvoudig
te kraken wachtwoord-con-
structias en cijfertjes meer,
maar ean unieke sleutel en pin-
code in een unieke smart card,

" Bij crypto-tachnologie is het

sleutalbehear een cruciale
zaak Door de smart card als

Id toe te is
Philips Usfa erin gaslaagd ean
voor elke organisatie accepta-

pp te fabricaren. Men
gaat voor de markt losse mo-
dems en modulas maken die
bij of in bestaande apparatuur
kunnan worden - ingabouwd.
Voor wat het marktsegmant
betreft, gaat Usfa zich in eerste
instantie richten op de top van
de markt, zoals het beveiligen
van informatia van topmana-
gers en dergelijke, maar in
principe kunnen de apparaten
ook op een breder gebied toe-
gepast worden en wel daar
waar informatie op efficiénte
wijze beschermd moat
wordan,
De laveringen beginnen aind
volgend jaar. In 1991 zijn voor
alle soorten communicatia-ap-
paratuur en netwerken modu-
les en modems ontwikkeld, zo-
dat optimale bescherming van
vertrouwelijke informatia een
feit 2al zijn.

um “De Brug’in Mierlo

sacurity’ bij afgevaardigden van. -—-
sin West-Europa, hier ga!arogralsard voor

Philips Usfa introduceert
‘Communicatieveiligheid’

Als eerste stap naar het op de markt brengen van een
nieuw programma crypto ofwel vercijferepparatuur, heeft
Philips Usfain het congrescentrum ‘De Brug’in Mledo hanr

voor

Jl:ghald

bl[ g digd

PPty

van de prof,

varkonporgamsatlas in West-Europa.
Usfe is binnen het concern een hoog gespecieliseerd
bedrijf met meer den dertig jaar ervering in vercijferappe-
mtuur Haar afnemers vond Usfa tot nu toe uitsluitend bij

' aen met deze

!Imgan Daar is nu een eind

vende

-door

gramma valdaat aen de vieag naer vom,fampparatuur

want het pro-

die

Met van:.uferappamtuur is het mogaluk de toegang tot en
het gebruik ven informatie elléén asn deartoe gemach-
tigde parsonan te gavan, larwy{ informatie en gegevens,

gemaakt voor dardsn

grip

lijk of zijn

‘Spreiding aandelen gewenst

Vervolg van pagina 1.

.Maarom de rekenaars voor te
blijven, heb ik de som nog eens
gemaakt met de koers van ma-
dio november. Hat gamiddeld
rendement ovar die 75 jaar ba-
draagt dan geen 12 procent
maar 11 procent. Je zou dan
kunnen zeggen dat de gavol-
gen van ‘Black Monday’ in his-
torisch parspectief bast mae-
vallan. Toegageven, hat is 66k
waar als figuren met een som-
berdar natuur stellen dat dia
212,000 gulden door de crash
mat pakweg 90.000 gulden zijin
gedaald.”

Global company

Over de 75-jarige notering van
het Philipsaandeel 2ei de heer
Van der Kiugt: ,Vorig jaar ver-

Contracten Philips Business
Telecommunicatie in China

Philips heeft de afgelopen
waeek licentie-overeenkom-
sten gesloten met twee
Chinese fabrieken voor het
produceren van bedrijfste-
lefooncentrales van het ty-
pe SOPHO-8. Met deze con-
tracten is een omzet van
ongeveer 150 tot 200 mil-
joen gulden gemoeid.

QOverigans verwacht Philips'

Business Communications in
Hilversum eind januari nog
met ean derde fabriek aen
soortgelijke overeenkomsi af
te rondan. Daarmee heeft Phi-
lips een zaer goede uitgangs-
positie ingenoman in de sterk
groeiende Chinese markt.

China wil in de komende jaren
2oveel mogelijk import beper-
ken ten gunsie van da lokale
produktie van tatefommunica-

tie-apparatuur,, Daarom heb-
ben vrijwel alle grote Ameri-
kaansa, Japanse en Europese
{everanciars van telecommuni-
catie-apparauur in dit kader ge-
probeerd om de gunsten te
winnen ven hat Chinese minis-
terie van Elektronische Indus-
trie, Post en Telecommunicatie

en andere Chinese instanties.
Het Philips systeem SOPHO 8
is een moderna busi

iden op deze beursvioar
zo'n 85 miljoen Philipsaande-
len van eigenaar. Ruim vijftig

procant van ons aandelenbezit

wordt in Nederland gehouden.
Dat illustreert het belang van
de thuishaven voor een 'global
company' als Philips.

in de financiéle wereld is Am-
sterdam onze bakermat. Da
laatste 75 jaar is er dan ook
steeds een hechte samenwer-

fooncentrale waarin spraak,
tekst, data an beeld in digitale
vorm via da geintegreerda pu-

king g tussen het baurs-
bastuur en Philips. Natuurlijk
haeft Amsterdam niet meer het
alleen-vertoningsreght.

bliake co
worden getransporteard.

Openingstijden Servicecentra

Vanaf 1 januari gelden de vol-
genda openingstijden voor de
Technische Servicecentra voor
consumentanartikefen:

- maandag van 10. 00 tot 16.45
uur; -

- dinsdag tot en met vrijdag van
08.00 tot 16.45 uur.

Aanvregen voor huishezoek-
reparaties aan grota huishou-

delijka apparaten kunnen be-
halve op bovengenoemdae tij-
den ook onvarandard op
maandagen vanaf 08.00 ‘uur
worden gedaan via de tele-
foonnummers {038} 22 65 55
{gebied Noord-Oostl, (040} 52
32 35 (gebied Zuid) en {020} 94
03 13 {gebied West).

Philip del worden in-
middels op 19 baurzen verhan-
deld. We proberen da geografi-
sche spreiding van onze aan-
dalan te vergroten. Als onder-
neming, die gezien de techno-
logische ontwikkelingen wa-
reldmarkten moet bestrijken
en aen enorme kapitaalbehoef-
te heeft, kunnen we niet an-
ders. Die ontwikkeling doet
echtar gaen afbreuk aan hat ba-

lang van daze beurs voor ons

bedrijf.”

" Vertrouwen

De hear Van der Klugt sprak,
overigens zijn vertrouwen uit '
ten opzichte van de houding

“pnoot PUL
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LT AAN TOONIN T

|00
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A Eenafb

deeluit 1912.

van beleggers tan opzichte ven
aandelan. Dat vertrouwen ba-
seerde hij op het feit dattijdens
de Dag van hat Aandeel, nog
gaan twae weken na de baurs-
krach, toch bijna 6500 bezoe-
kers op de beleggersmarkt ver-
schenen. *

De Philipspresidant bracht da
75-jarige samenwerking tus-
sen da Amsterdamsa beurs an
Philips totuitdrukking door ean
alektronische beursklok aan ta

van het Philip

biaden aan drs. B.F. baron Van
fttersum, voorzitter van da Ver-
eniging voor de Effectenhan-
dal. Deze kiok gesft hat tijdvar-
schil aan tussen de belangrifk-
ste effectenbeurzen in de we-
reld an tavens welka baurzen
geopend of gesloten zijn.

Baron van Ittersum ovarhan-
digde de heer Van der Klugt
vervolgens de erepenning van

- da Vereniging voor de Effec-

tenhandal,

—— —
Phitips Koarier — 17 december 1967
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PHILIPS

Schwerpunkt
Entwicklung

Vor 30 Jahren auf der Grundlage
elner Vereinbarung mit der
niederldndischen Regierung
gegriindet, wuchs Phllips Usfa
In Eindhoven schnell 2u einem
der tihrenden européischen
Unternehmen auf einigen
Schiiisselgebleten der
Wehrtechnik auf. Wie es schon
fast Tradition bei einigen Firmen
des Phllips-Konzerns ist, tritt
auch Philips Usfa dtfentlich
kaum hervor, und daher sind die
Fahigkelten des Unternehmens
weltwelt nicht immer bekannt.
Um dlese Situation zu &ndern
und unseren Lesern einen
Einblick in das Unternehmen zu
geben sprach wt mit W.J.
Heringa, dem
Vorstandsvorsitzenden, M. van
Dijk, Lelter der Abteiiung
Marketing, C.H. Elzinga,
Marketinglelter fiir Crypto-
Ausriistungen, J.J. Verhoeven,
dem Leiter der
Marketingunterstitzung, und
E.M. Verberk, dem Leiter der
Abtellung Offentlichkeitsarbelt.

wt: Kénnten Sie uns bitte einmal
die Einordnung von Philips
Usfa innerhalb der Philips-
Gruppe erldutern?
Heringa: Ja. Wir sind eine Toch-
terfirma von Philips, aber rechilich
ein unabhéngiges Unternehmen.
Philips Usfa B.V. gehért zu der
Hauptindustriegruppe Defence
and Control Systems (DCS), die
eine der fachlich ausgerichteten
Hauptindustriegruppen von Philips
ist, ebenso wie die medizinischen
Systeme und die Datensysteme.
In den Niederlanden gehoren zwei
Firmen zur Defence and Control
Systems-Hauptindustriegruppe:
Die gréBere hiervon ist Signaal
und die andere ist Philips Usfa.
Weitere Teile der Gruppe gibtes in
der Bundesrepublik Deutschland,
in GroBbritannien, Frankreich, Bel-
gien, Schweden und in Halien. Be-
zlglich des Managements unter-
stehe ich dem Management der
Defence and Control Systems-
Hauptindustriegruppe in Hengelo.
Andererseits untersteht das Mana-
gement dieser Gruppe direkt dem
Philips-Vorstand in  Eindhoven.
Seit diesem Jahr gibt es auch eine
nationale niederlandische Organi-
sation, die sozusagen unser Haus-
herr ist. )
wt: Sind die Beziehungen und
Verbindungen zwischen Ih-
nen und lhren Partnern in der

PHILIPS USFA

Das Infanterievisier der zweiten
Generation von Philips Usfa
erméglicht die Zielerkennung und
das genaue Zielen bei fast volliger
Dunkelheit

Philips-Gruppe rein vertikal in
dem Sinne, dalB} Sie also alle
derselben Gruppe unterste-
hen oder auch horizontal, so
daB Sie aiso Zusammenar-
beitsvereinbarungen mit lhren
Schwesterunternehmen
haben?
Heringa: Das ist eine sehr wichti-
ge Frage. Die Defence and Control
Systems Group ist eine Anzahl
mehr oder weniger unabhéngiger
Firmen. Wir arbeiten alle fur die
nationale Verteidigung und sind
auch an andere Bestimmungen
der Regierungen, die fir diese Fir-
men gelten, gebunden. Als Teil
von Philips und weil Philips entwe-
der die Gesamtheit oder Teile die-
ser Firmen besitzt, hat Philips bei
unseren Aktivititen ein Mitspra-
cherecht in denjenigen Aktivititen,
die mit Regierungsgeschéften
nichts zu tun haben. Natlirlich wer-

den die Firmen dann zusammen-
arbeiten, wenn es nitziich ist. Je-
der von uns hat die Moglichkeit,
Einrichtungen der Philips-Gruppe
2u benutzen. Was aber besonders
wichtig in diesem Zusammenhang
ist, ist die Tatsache, daB wir uns
des Investitionskapitals von Philips
bedienen kénnen, ebenso wie die
Tatsache, daB wir Zugriff 2u allen
Informationen haben, die inner-
halb der Philips-Forschungslabo-
ratorien verfligbar sind.
wt: Beziehen Sie sich hierbei auf
die zentralen Forschungsia-
boratorien oder auf For-
schung im allgemeinen?
Heringa: Auf die Zentrallaborato-
rien. Als Mitglieder von Philips ha-
ben wir Zugriff zu den Forschungs-
resultaten hier in den Niederlan-
den und zuséatzlich zu Philips-For-
schungsarbeiten in GroBbritan-
nien, Frankreich und Deutschland.
wt: Angenommen, daB ein we-
sentlicher Durchbruch in ei-
nem  sicherheitsrelevanten
Bereich hier gemacht wird —
wéren die Resultate dann so-
fort und automatisch allen Mit-

gliedsfirmen in anderen Lén-
dern verfigbar oder ist dies
nicht der Fall?
Heringa: Ein sehr interessanter
Punkt. Ich habe schon gesagt, da8
wir einerseits kooperieren kdnnen,
andererseits aber an die Regie-
rungsbestimmungen gebunden
sind. Wenn jetzt beispielsweise ei-
ne Regierung fiir eine gewisse
Entwicklung bezahlt hat, und ich
moéchte hier unterstreichen, daf
wir bei Philips Usfa keine For-
schung betreiben — wir fihren nur
Entwicklungen durch — dann ist
die Regierung Eigentiimer der For-
schungsergebnisse. Wenn  wir
zum Beispiel einige Technologien
nutzen mochten, die fur die briti-
sche Regierung von unserem briti-
schen Partner entwickelt wurden,
missen wir mit ihnen eine Verein-
barung abschliefen, Lizenzgebih-
ren zahlen und Bestimmungen der
britischen Regierung beachten,
wem das betreffende Produkt ver-
kauft oder nicht verkauft werden
darf. Aligemein gibt es also einen
trendorganisierten  Technologie-
transfer. Falls es sich andererseits
jedoch um ein Programm handelft,
das Philips finanziert hat oder spe-
ziell hier von Philips Usfa finanziert
wurde, dann kénnen die Ergebnis-
se jedem zugénglich gemacht wer-
den, den wir auswahlen. Das gilt
beispielsweise filr das Warmebild-
system, das wir selbst entwickelt
haben.
wt: Was passiert nun, wenn Sie
Technologien oder Patente an
andere Mitglieder der Philips-
Gruppe transferieren? Miis-
sen sie Lizenzgebihren zah-
len oder ist dieser Transfer
umsonst?
Heringa: Sie miissen Gebihren
2zahlen und sich als Lizenznehmer
von Philips Usfa verhalten. Soweit
es sich um einen Technologie-
transfer innerhalb der NATO han-
delt, beachten wir die Leitlinien,
auf die sich die NATO geeinigt hat.
Wahrend wir also reinerseits die
Vorteile ausnutzen, die uns als Teil
der Philips-Gruppe zufallen, miis-
sen wir andererseits dieselben Si-
cherheitsbestimmungen einhalten,
wie sie auch fir andere Firmen,
die im Verteidigungsbereich arbei-
ten, gelten.
wt: Sie haben vorhin hervorgeho-
ben, daB Philips Usfa eine
Entwicklungsfirma ist. Wie tei-
len sich Produktion und Ent-
wicklungstatigkeit auf?
Heringa: Philips Usfa macht gro-
e Anstrengungen auf dem Ent-
wicklungsgebiet. So ist beispiels-
weise jeder dritte unserer Beschéf-
tigten direkt mit Entwicklung befaBt |
und nur ein Drittel mit der Produk-

Drei der wt-Gespréchspartner bei
Philips Usfa (v. links): W. J.
Heringa, Vorstandsvorsitzender,
C. H. Elzinga, Marketingleiter fiir
Crypto-Ausrustungen und M. van
Difk, Leiter der Abteilung
Marketing
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tion von Hardware. Hier zeigt sich
auch wieder der groBe Vortell, den
man als Teil der Philips-Gruppe
hat, da wir alle Produktionseinrich-
tungen von Philips nutzen konnen
— und so ist unsere Produktion
auch mehr Endmontage, Integra-
tion und Priifung als echte Herstel-
lung. Das restliche Drittel unserer
Beschaftigten befaBt sich mit dem
Management, dem Marketing und

Das passive Nachtfahrperiskop
von Philips Usfa gibt es mit den
verschiedensten Prismen fir den
Einbau in viele Typen von
Panzerfahrzeugen. Fast 30 000
dieser Fahrperiskope wurden
geliefert

Das Nachtsichtfernglas der
zweiten Generation von Philips
Usfa errdglicht Beobachtungen
auch bei Sternenlicht und
bedecktem Himmel

der allgemeinen Administration.
Wenn man sich Usfa so betrach-

tet, liegt der Schwerpunkt unzwei- -

felhaft bei der Entwicklung.
wt: Sie haben somit eine Struktur,
die sich ein véilig unabhangi-
ges Unternehmen nicht lei-
sten kann?
Heringa: Genauso ist es. Unge-
fahr ein Drittel unserer Kosten ent-
fallen auf Entwicklungen. Verges-
sen wir aber nicht, daB wir unsere
Investitionen auch wieder herein-
holen missen. Wir sind rechtlich
ein unabhéngiges Unternehmen,
und das bedeutet, daB wir wie je-
des andere Unternehmen auch
unsere Investitionen durch Gewin-
ne abdecken miissen, um zu uber-
leben.
wt: Finanziell unabhéngige Firma
kiingt zwar theorelisch gut,
stimmt das aber auch in der
Praxis?
Heringa: Wir sind wirklich finan-
ziell unabhéngig, wie ich schon er-
klart habe. Ich mochte jedoch auch
darauf hinweisen, dafB unsere Pro-
duktionsabteilung, weil wir weitge-
hend existierende Produktionsein-
richtungen innerhalb und auBer-
halb des Philips-Konzerns einset-
zen, klein im Vergleich zu mehr
vertikal integrierten Produktionsor-
ganisationen ist.
wt: Betreiben Sie Ihr Marketing
volistdndig unabhangig?
Heringa: Einer der faszinierend-
sten Aspekte dieser Firma ist der,
daB wir alles tun: Marketing, Ent-
wicklung, Produktion, Ausliefe-

rung, Installation — praktisch den
gesamten Bereich. Wir haben an-
dererseits auch wieder ein sehr
durchschlagendes Marketing, da
wir uns aller Einrichtungen der Phi-
lips-Gruppe {berall in der Welt be-
dienen kénnen. In jedem Lande
der Welt gibt es mindestens ein
Biro, wo wir lokale Unterstitzung
fur unser Marketing und unsere
Verkaufsbemilhungen  erhalten
kénnen.

Ganz gleich, ob Sie nach Nor-
den, Siden, Osten oder Westen
gehen, es gibt Unterstiitzung,
Kommunikation und lokale Infor-
mationen. Unsere Philosophie ist,
Land fiir Land fallweise zu bear-
beiten, wobei wir entweder unsere
eigenen Reprasentanten oder 6nt-
liche Philips-Blros oder Agenturen
verwenden. }
wt: Gibt es irgendeine Koordina-

tion, um sicherzustellen, daB
Sie nicht in Konkurrenz zu Ih-
ren Partnem auf demselben
Markt auftreten? Falls dies so
ist,. auf weicher Ebene ge-
schieht diese Koordination?

Das Wérmebild- und
Beobachtungssystem fir
Kampipanzer und
Panzerfahrzeuge von Philips Usfa
Der Bildausschnitt zeigt den
stabilisierten Spiegelkopf auf der
Kuppel des Kampfpanzers
LEOPARD 1.

Heringa: Die Antwort ist ja. Es gibt
eine Koordination, (ber die ich
noch einige Ausfihrungen ma-
chen mochte. Da wir unabhéngige
Profitzentren sind, gibt es zwi-
schen uns keine Preisvereinbarun-
gen. In den meisten Féllen konkur-
neren wir aber nicht auf dem
Markt. Wir treffen uns oft, hierfur
gibt es eine Marketingkoerdina-
tionsgruppe, und wir diskutieren
die verschiedenen Situationen.
Seit dem letzten Jahr haben wir
vereinbart, auch unsere Entwick-
lungen komplementar zu steuern.
Dies ist die beste Art, um interne
Konkurrenz zu vermeiden. Das

Ziel ist, in einigen Jahren mit ei-
nem vollen Gerdtespektrum auf
den Markt zu kommen. Wir konn-
ten jedoch niemals eine gewisse
Uberlappung der Produkte voll-
stéindig vermeiden, damit naturlich
auch die Moglichkeit der Konkur-
renz. Unser Ziel ist es jedoch,
Doppelentwicklungen und Doppel-
marketing zu vermeiden,
wt: Es gibt aber doch Lédnder, in
denen die Bestimmungen
Uber den Waffenexport libera-
ler sind als in den Niederlan-
den — Ldnder, in denen die
Regierung oder von der Re-
gierung unferstitzte Organi-
sationen  Ristungsverkédufe
unlterstitzen und férdem.
Sind Sie da nicht im Nachteil
im Vergleich zu lhren eigenen
Partnern?
Heringa: Ja, das stimmt. Gerade
wegen der gesetzlichen Bestim-
mungen hier in den Niederlanden
befinden wir uns oft in einer viel
schwierigeren Marketingposition
als Firmen unserer Gruppe, die
beispielsweise in Frankreich oder
in GroBbritannien ansassig sind.
Es ist jedoch vollig unmaglich fir
uns als niederldandische Firma, ir-
gend jemanden zu ersuchen, Ge-
réte aus unserer Produktion in ein

Philips Usfa stellt fir bestimmte
Systeme eigene Batterien her und
befalt sich auch mit deren
Weiterentwickiung

Land zu verkaufen, das auf der
Embargo-Liste der niederlandi-
schen Regierung steht. Die Re-
geln sind so, daB wir eine Export-
genehmigung von unserer Regie-
rung beantragen missen und
ganz klar den Endverbraucher of-
fenlegen. Zuséatzlich zu speziellen
Regularien, die fir Verké&ufe inner-
halb der NATO gelten, bleibt die
endglltige Verantwortung bei uns,
selbst wenn wir nur Unterlieferan-
ten sind. Ich glaube, daf soiche
Regein sehr wichtig sind, denn wie
Sie ja wissen, ist unser wichtigster
Geschéftszweck der, zur Verteidi-
gung der Freienh Welt beizutragen.
Wir sind nicht dazu da, alles an
jeden zu verkaufen. Wir sind uns
unserer Position bewuBt und fiih-
len uns datir verantwortlich.
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W. J. Heringa (Mitte),
Vorstandsvorsitzender von Philips
Usfta, im Gespréch dber die
Wérmebiidkamera UA 9053 mit
dem Verkaufsleiter M. van Dijk und
dem Leiter der
Marketingunterstitzungsgruppe

J. J. Verhoeven (rechts)

wt: Ist [hr gesamtes Produkispek-
trum  verteidigungsorientiert
und daher bezuglich des Ex-
ports als sensitiv einzustufen,
oder bieten Sie auch Geréte
an, die unter die Rubrik »Zivil«
fallen wie fir Polizeieinsatz
oder dhnliches?
Heringa: Das einzige kommerziel-
le Produkt, das wir haben, sind
Mikroskope, die nur ein Prozent zu
unserem Umsatz beitragen. An-
sonsten handelt es sich um Ri-
stungs- oder rustungsbezogene
Produkte. Wir bemihen uns je-
doch, auch in den nicht-militari-
schen Markt einzudringen.
wt: Aus kommerziellen Grinden?
Heringa: Ja, denn wir bendtigen
Mengenproduktion, um unsere Pro-
dukte zu verbilligen. Wir liefern na-
tirlich auch Gerat fir die Polizei
oder den Zoll, stufen es jedoch als
verteidigungsbezogen ein, und es
unterliegt daher denselben Be-
stimmungen und Einschrankun-
gen wie das rein militarische
Gerat.
wt: /st auch eine Regierungsge-
nehmigung fir den Export
dann vonnéten, wenn Sie die
Entwicklung selbst bezahil
haben?
Heringa: Ja. Das gilt fir alle unse-
re Produkte, ganz gleich, wer die
Entwicklung bezahlt hat.

Eines unserer Hauptziele ist
es, ein verlaBlicher Lieferant inner-
halb der NATO zu sein. Dies be-
deutet natirlich, daB wir einige Be-
schrénkungen  bezlglich  der
Marktgebiete, in denen wir uns
darstellen kénnen, akzeptieren
mussen. Das hat jedoch den be-
deutenden Vorteil, daB wir eine zu-
veriassige Lieferquelle fur unsere
Hauptkunden sind, namlich den
einheimischen Markt und Westeu-
ropa. Das ist Teil unserer Identitat.

wt: Ein Drittel Ihrer Beschaftigten
in der Entwicklung ist ein sehr

‘ hoher Prozentsatz. Wieviele

dieser Entwicklungen werden
von der Reglerung finanziert

d und wieviele durch Sie selbst?

Heringa: Das ist schwierig zu be-
antworten, denn das Verhaltnis va-
riiert von Jahr zu Jahr. Im Durch-
schnitt diirfte in den letzten Jahren
unser eigener Entwicklungsbeitrag
bei 20 % gelegen haben, obwohl
wir im letzten Jahr einen sehr gu-
ten Vertrag von der niederlandi-
schen Regierung erhielten. Im all-
gemeinen ziehen wir es vor, durch
unsere Regierung fiir solche Ent-
wicklungen beauftragt zu werden,
die ein hohes Risiko beinhalten.
Dann einigen wir uns {iber einen
Plan fiir die Realisierung. In diesen
Fallen wird dann die Bezahlung
der Entwicklungskosten mehr gine
Frage der Finanzierung und des
Ausgleichs der Risiken.
wt: Ist ein Regierungs-Entwick-
lungsauftrag nicht auch von
Vorteil, weil er sehr oft einen
Produktionsauftrag nach sich
zieht?
Heringa: Nein. In den Niederlan-
den gilt, daB wenn Sie einen Ent-
wickiungsauftrag akzeptieren, die-
ser eine Klausel enthall, daB die
Vergabe eines Entwicklungsauf-
trages nichts mit einem méglichen
kinftigen Produktionsauftrag zu
tun hat. In der Praxis ist es natlir-
lich klar, daB, wenn wir den Ent-
wicklungsauftrag zur Zufriedenheit
erledigen, wir uns in einer guten
Position fur den Produktionsauf-
trag befinden, falls es zu einer Pro-
duktion kommt.
wt: Wann und zu welchem Zweck
wurde Philips Usfa eigentlich
gegrundet?
Heringa: im Jahre 1949. Damals

Verschlisselungssystem
MINIFLEX von Philips Usfa beim
Einsatz. Der leichte
Transportkoffer enthall ein
komplettes Endgerat mit
Fernsprech--und Funkmodems
sowie einem Miniaturdrucker

bemiihte sich die hollandische Re-
gierung um einen Beitrag von Phi-
lips zur Entwicklung elektronischer
Gerate. Unsere Aktivitaten bezie-
hen sich nicht nur auf Forderungen
der Streitkrafte, sondem wir ent-
wickelten auch abhorresistente
Kommunikationssysteme fiir den
Einsatz innerhalb der NATO.
wt:. Koénnen Sie uns etwas Uber
Ihre  betriebswirtschaftlichen
Zahlen sagen?
Heringa: Das ist etwas, was wir
ihnen nicht geben konnen. Bei
Philips wird nur die Konzembilanz
verpffentlicht.
wt: Sind Sie mit dem Jahresab-
schiuB von Philips Usfa zu-
frieden?

Heringa: Ich kann {hnen mitteilen,
daB wir wachsen. Seit 1981 liegt
unsere Wachstumsrate bei 25 -
30 % pro Jahr, und jetzt haben wir
sinen Stand erreicht, wie er fur
sine solide profitable Firma gilt. Ich
habe schon ausgefihrt, dafB wir
viel Geld fiir Entwicklungen ausge-
ben, auBerdem weisen wir einen
Gewinn auf, und das ist gut.

wt: Konnen Sie uns etwas Uber

die Zahl Ihrer Kunden sagen?

v. Dijk: Da gibt es eine Menge. Wir

‘rl\?ben viele Kunden in der Freien
olt.

wt: Uberall auf der Welt?

v. Dijk: Driicken wir uns einmal so
aus: Grob gesagt machen wir
50 % unserer Umsétze in den Nie-
derlanden, vom Rest entfdllt ein
Teil auf Innenumsétze mit anderen
Firmen der Philips-Gruppe und ein
Teil auf Exporte an auslandische
Regierungen. Dabei liegt unser
Hauptmarkt in Europa, hauptséach-
lich in den NATO-Landern. Selbst-
verstandlich sind wir auch stolz auf
einen wichtigen Auftrag, den wirim
letzten Jahr in den USA holen
konnten. Wir bemiihen uns auch,
einen FuB Ober die Schwelle be-
freundeter Lander im Nahen Osten
und in anderen Gegenden zu set-
zen. Wir sind etwas enttauscht,
daB unsere Verkdufe im Fernen
Osten nicht zufriedenstellend sind, ¢
obwoh! wir auf diesem Markt na-
tirlich auch ein Wachstum sehen.

wt: Der eben erwédhnte amerika-
nische Auftrag — um welche
Entwicklung handelt es sich
da?

v. Dijk: Es ist aus dem Bereich

Warmebildtechnik.
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wt: /In den USA?
v. Dijk: Ja. Wir wurden nach einer
sehr harten Konkurrenz ausge-
wahlt, weil wir billiger sind und
bessere Leistungen und bessere
Lieferzeiten anbieten konnten. Wir
waren in all diesen wichtigen Be-
reichen Uberlegen.
wt: Kann man Philips Usfa als die
Optronikleute bezeichnen
oder befassen Sie sich auch
mit anderen Gebieten?
v. Dijk: Optronik ist nur ein Teil der
Geschichte. Um uns jetzt einmal
den Produkten zuzuwenden, mis-
sen wir zunachst unterstreichen,
daB wir nicht nur an dem Verkauf
von Produkien an den Endver-
braucher interessiert sind, sondern
auch an dem Verkauf von Kompo-
nenten an Hersteller optischer Ge-
réte.
wt: Soweit also Verbraucher be-
troffen sind, liefern Sie wohl!
auch Ausbildung, Beratung
usw. ?
v. Dijk: Ja.

wt: Wie ist eigentlich Ihre Mei-
nung — warum ist der Markt
der Nachtsicht in den letzten
finf oder sechs Jahren so ra-
pide gewachsen? Der letzte
Krieg wurde noch unter der
Annahme gefihrt, daB von
Ausnahmen abgesehen der
Soldat nachts zu schlafen hat.
Jetzt sind wir an dem Punkt
angelangt, wo jedes Fahrzeug
mit Nachtsichtgerdten ausge-
ristet werden mugB.
Verhoeven: Ganz einfach. Wenn
Sie nur bei Tageslicht operieren
kénnen, sind lhre Operationen
stark eingeschrankt. Wenn Sie al-
so versuchen, ihr Land zu verteidi-
gen — vorausgesetzt, daB Sie si-
cher sein kénnen, daB der Gegner
auch bei Nacht schiaft — kdnnen
Sie lhre Ausristung auf Tages-
lichtoptiken beschranken. Tatsa-
che ist jedoch, dafB heute niemand
schlaft, und niemand wird den
Kampf bei schlechtem Wetter ein-
stellen.
wt: Kénnen Sie uns nun einige
Details tber Ihre Produkte
sagen?
v. Dijk: Sicher. Wir haben vier Pro-
duktgruppen: Elektro-Optik, das
heifit fur uns Tag/Nachtsichtgera-
te; abhorsichere Fernmeideania-

gen; Annaherungsziinder und
Spezialbatterien. Die ersten bei-
den Gruppen bilden gegenwértig
den grofBten Teil unserer Aktivita-
ten, was sowohl fiir die Investitio-
nen als auch fir die Produktion
gilt.

Innerhalb der Produktgruppe
Elektro-Optik ist unser erfolgreich-
stes Produkt, soweit es die Umsét-
ze angeht, das bildverstarkende
Fahrerperiskop, das immer noch in
Produktion ist und mit dem fast alle
Kampffahrzeuge in Streitkréften
der NATO in Europa ausgerustet
sind oder ausgeristet werden. Es
gibt verschiedene Lizenznehmer
dafiir in Europa. Dieses Periskop
basiert auf einer sehr speziellen
einstufigen Bildverstarkerréhre

und ist immer noch ein dem Stan-
de der Technik entsprechendes
Gerat, wie es die Tatsache be-
weist, daB es auch fir den LEO-
PARD 2 ausgewahlt wurde.
Serienproduktion dieses Gera-
tes begann in den 70er Jahren, und

ein Ende ist noch nicht abzusehen.
Fur derartige Gerate sind die Lei-
stungsverbesserungen, die Roh-
ren der zweiten Generation bieten,
nur sehr gering. Die Rdhren, von
denen wir zwei des réumlichen Se-
hens wegen verwenden, haben ei-
ne gréBere Lebensdauer als die
Rohren der zweiten Generation.
wt: Und was werden Sie voraus-
sichtlich fir die Kampfpanzer
der LEOPARD-3-Generation
anbieten?
v. Dijk: Eine gute Frage. Ein wich-
tiger Faktor dabei wird sein, was
wir innerhalb der Philips-Gruppe
an Entwickiungsstudien Gber War-
mebildlésungen durchfithren oder
von anderen Lésungen, so wie die
Bildverstarkung der dritten Gene-
ration. Wir verfolgen beide Rich-
tungen, haben uns aber noch nicht
festgelegt.

Wir sprechen aber nur Uber
Geréate und Systeme. Es muf3 aber
erwéhnt werden, daf wir auch Pro-
dukte an das Militar und System-
hersteller verkaufen. Wir verkau-
fen also auch Baugruppen wie
Batterien, Bildverstarkerréhren
und cryogenische Kihiaggregate
an andere Ausristungsherstelier.
wt: Da Sie sowoh! auf dem War-

mebildgebiet wie auch dem

der Bildverstérkung arbeiten,
hétten wir gern einmal lhre
Ansichten Uber die Vorteile
und Nachteile der Bildverstér-
kerrdhren der dritten Genera-
tion gegentber der Wérme-
bildtechnik gehort.
Verhoeven: Der Fortschritt bei der
Entwicklung von Bildverstérker-
réhren der dritten Generation hat
sich  irgendwie  verlangsamt.
Hauptséchlich wohl, weil der Wir-
kungsgrad der Fotokathode nicht
so hoch ist, wie man es erwartete
und berechnet hatte. Man sah
phantastische Verbesserungsfak-
toren voraus, aber heute schaut es
so aus, als ob die Vorteile fir Se-
riengerate nur sehr gering sind.
Heringa: Hinzu kommt noch ein
finanzieller Aspekt. Wenn man auf
einer grafischen Darstellung die
Leistungssteigerungen  aufzeich-
net, die die zweite Generation ge-
genuber der ersten brachte und
dann der dritten gegeniber der
zweiten in Relation zu den Kosten,

BS

Minatur-Sterling-Motor-Kihlgeréat
von Philips Usfa zur Kuhlung der
Detektoren von
Wérmebildgeréten. Die hier
gezeigte Einheit ist

ausgelegt mit einer

Reihe von Kéltefingern zur
Anpassung an verschiedene
Dewar/Detektorkombinationen

sieht man, daf3 der Schritt von der
ersten zur zweiten Generation ei-
ne bedeutende Verbesserung bei
akzeptablem Kostenanstieg
brachte, daf3 jedoch die geringfugi-
ge Verbesserung der Leistungen
der zweiten zur dritten Generation
zu einem . hohen Kostenanstieg
fithrt. Schon allein wegen der wirt-
schaftlichen Situation Westeuro-
pas kann man das Kosten-/Lei-
stungsverhaltnis fur diese Art Ge-
rate in Frage stellen.
wt: Sie beabsichtigen also, beide
Richtungen zu verfolgen?
Réhren der dritten Generation
und Wérmebild?
Heringa: Selbstverstandiich, denn
Warmebildtechnik bietet nicht-nur
die bedeutenden Vorteile groBerer
Reichweite und das nicht nur bei
Nacht, sondern auch bei be-
schrankter Sicht, wie die Durch-
dringung von Nebel, Dunst usw.

wt: Wenig wurde bisher Uber die
Méglichkeit der Konstruktion
von Wérmebildgeréten ge-
sagt, deren Sensoren nicht
mehr bis auf cryogenische
Temperatur abgekihit werden
mussen. Wie stehen Sie
dazu?
Heringa: Diese Geschichie ist
schon iiber 60 Jahre alt. Vor zwan-
zig Jahren versuchten wir, Detek-
toren zu entwickeln, die keine Kuih-
lung benétigen. Dies ist jedoch et-
was schwierig, denn man muB da-
bei gegen die Gesetze der Physik
verstofen. Es ist wahr, daB fir vie-
le Leute die Kihlung das Haupt-
problem in der Warmebildtechnik
ist. Dies gilt aber nur, weil sie nicht
das richltige Kihisystem haben.
Unsere Kihimotoren, deren Se-
rienfertigung vor drei Jahren be-
gann, konnten eine auBerst inter-
essante Leistung nachweisen. Wir
und unsere Kunden lieBen sie fir
sehr, sehr lange Zeit laufen, ohne
dafl ein meBbarer Leistungsabfall
auftrat. .
Verhoeven: Ubrigens sind Kihl-
motoren die Geréate, die wir auch in
die USA verkaufen. Wir befinden
uns in direkter Konkurrenz mit ei-
nem amerikanischen Produkt, und
wir werden — glaube ich — sehr
bald mehr hieriiber horen. MA-
GIEC ist unser Lizenznehmer in
den USA, falls unser Motor ausge-

- wahlt wird. Da wir in der Vergan-

genheit die richtige Entscheidung
getroffen haben, kénnen wir jetzt
Warmebildgeréate bewahrter Hoch-
leistung anbieten. Philips verfugt
gegenwartig iber den modernsten
neuentwickelten Detektor und ist
die einzige Firma, die in der Lage
ist, serienproduzierte, linear ange-
triebene Kihlaggregate anzubie-
ten. Diese Motoren kénnen nicht
nur mit unseren Detektoren, son-
dern auch mit denen des briti-
schen oder amerikanischen Com-
mon-Module-Systems zusammen-
geschaltet werden. Wir haben
auch ein sehr wirksames Abtastsy-
stem. Der Scanner ist ein anderes
Schidsselbauteil im Warmebildsy-
stem, und da wir in der Vergan-
genheit schon entschieden hatten,
unsere Systeme auf eine fernseh-
artige Darsteilung abzustelien,
kénnen wir alle gegenwartigen und
kinftigen Entwickiungen auf dem
Fernsehgebiet anwenden, wie bei-
spielsweise die Signalverarbei-
tung, die Aufzeichnung und das
sofortige Playback. Dieser Punkt
ist besonders wichtig, wenn man
sieht, was in anderen Landern ge-
schieht, die das Problem anders
angegangen sind und jetzt ge-
zwungen sind, riesige Kisten zu
entwickeln, um ihre Systeme fern-
sehkompatibel zu machen. Wir ha-
ben hier eine vollstéandig integrier-
te Philosophie in der Wérmebild-
technik. Etwas, was man nicht von
allen unseren Konkurrenten sagen
kann.

wt: Wie ist die Marktsituation bei
den Wéarmebildsystemen, ba-
sierend auf den eben erwéhn-
ten Technologien?

v. Dijk: Unsere Warmebildkamera

ist in voller Produktion, und wir ha-

ben im letzten Jahr den AusstoB
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verdoppelt. Wenn wir in die Zu-
kunft blicken, bin ich Uberzeugt,
daB spater alie Transportmittel, so-
woh! zivile wie auch militérische,
mit Warmebildgeréten ausgeristet
werden. Es macht einfach keinen
Sinn, groBe Schiffe oder ein Pas-
sagierflugzeug zu haben, das im
Nebel blind ist. Wichtigste Aufgabe
ist, die Preise fur derartige Syste-
me zu senken. Denken Sie daran:
Noch innerhalb von zehn Jahren
wird die Warmebildtechnik sehr
weitgefdcherte Anwendung auf
den verschiedensten Zivilgebieten
haben. i

wt: Wir kommen nun zu einem
wichtigen Punkt. Bei den Bild-
verstarkerréhren gab es kirz-
lich einen Preiszusammen-
bruch, und zwar einmal we-
gen Uberproduktion und au-
Berdem Verbesserungen in
Konstruktion und Produktion,
so daB heute eine gute Rohre
der zweiten Generation nur ej-
nen Bruchteil von dem kostet,
was eine Réhre der ersten
Generation vor einigen Jah-
ren kostete. Kann man &hnii-
ches auch bei den Warme-
bildgerédten erwarten? Oder
werden die Preise fir diese
Gerdle ungefdhr konstant
bleiben?
v. Dijk: Nein, die Preise werden
falien, und zwar ganz erheblich.
Man kann das allerdings nicht
schon morgen erwarten.
wt: Wie paft dies zusammen mit
der schwierigen und kostspie-
ligen Produktion der Germa-
nium-Optik?
Verhoeven: Sind Sie Uberzeugt,
daB wir immer die Germanium-Op-
tik anwenden werden? Auf dem
Gebiet wird beachtfich geforscht.
Heringa: Auf die Optik entfalll ein
erheblicher Anteil des Gesamiprei-
ses eines Warmebildsensors. Die
Philips-Laboratorien haben kirz-
lich eine Maschine fir die Herste!-
lung von spharischen Linsen her-
gestellt, die es uns erméglicht, den

Wérmebildkamera UA9053 von
Philips Usfa auf dem
elektrooprischen LIOD-System
von Signaal

Das 9LV100 Zielgerat von Philips
Elektronikindustrier AB Schweden
mit Philips Usfa UA9053
Waérmebildkamera unten links. Der
Ausschnitt zeigt ein Warmebild,
das vom Videomonitor des
UA8053 abfotografiert wurde

Anteil an Germanium etwa zu
halbieren, und das ist eine erhebli-
che Kostenminderung.

v. Dijk: Und das sind die Mdglich-
keiten, die sich heute bieten, ohne
daB wir von der Zukunft reden.
Heringa: Eines der bezelchnen-
den Merkmale hier bei Philips ist,
daB wir ein Zentrum fiir Produk-
tionstechnik haben, wo Informatio-
nen aller Untemehmen des Phi-
lips-Konzems  zusammenlaufen
und verfigbar gemacht werden.

wt: Es gibt da zumindestens ta-
stende Versuche, im Hinblick
auf Panoramaliberwachungs-
systeme auf der Basis von
Wiérmebildtechnik.  Dahinter
steht der Gedanke, daB sol-
che Systeme vielleicht spéter
- einmal in einigen Anwendun-
gen das Radar ersetzen kén-
nen. Was ist Ihre Meinung
dazu? :
Heringa: Das Warmebiid wird im-
mer das Radar ergénzen. Mit ei-
nem aktiven System, wie Radar,
kann man schiechte Wetterbedin-
gungen und Sichtbedingungen
besser durchdringen als mit jedem
denkbaren passiven System. An-
dererseits ist es wahr, daf alle An-
wendungen der Warmebiidtechnik
noch nicht ausgeschépft sind. Ra-
dar wird aber gleichzeitig weiter-
entwickelt, und zwar zu einem
Punkt, an dem es manchmal
schwierig ist, einen Unterschied
festzustelien. Zum Beispiel, was
ist ein Milimeterweilensensor? Ist
es ein Radar oder irgendein. akti-
ves Warmebild? Der Abstand
schlieBt sich. Die Unterschiede
zwischen einem passiven Millime-
terwellensensor und einem War-

mebildsensor sind nur ganz ge-
ring. Natlrlich untersuchen wir
auch Panoramaiiberwachungssy-
steme, und eln Prototyp befindet
sich In der Erprobung an Bord ei-
nes Schiffes.

Es trifft zu, daB Warmebild und
Radar sich ergénzen. Fur viele An-
wendungen ist die Empfindlichkeit
des Warmebildes und die Féhig-
keit, ein echtes Bild zu liefem und
nicht nur eine symbolische Dar-
steliung, &uBerst interessant, und
zwar nicht nur bei Nacht, sondern
auch bei Tagesiicht. Zum Beispiel
kann man nach der Zieierkennung
mit einem Radar das Warmebild
fur die Identifizierung verwenden,
und in vielen Félien kann das War-
mebild eine bessere Navigations-
hilfe sein ais ein Radarschirm.

Gerade aus diesen sich ergén-
zenden Féhigkeiten zeigt sich wie-
der die Starke der. Philips Defence
and Control Systems Group,
denn wir kdnnen den gesamten
Produktbereich anbieten, Uber den
wir gerade gesprochen haben. Wir
haben Millimeterwellen, Warmebil-
der, konventionelles Radar, was

immer Sie auch mogen. Diese.

Kombination ist unsere Starke —,

wir sprechen jetzt Gber die Haupt-
industriegruppe mit ihren 12 000

Mitarbeitern, die direkt an wehr-.

technischen
beiten.

wt: Wenn wir uns jetzt dem ab-
hérresistenten Fernmeldege-
biet zuwenden, was kénnen
Sie uns hierUber sagen?
Heringa: Sie werden sicher zuge-
ben, da8 Crypto ein sehr sicher-
heitsempfindliches Thema ist. Es
ist jedoch bekannt, daB wir auf die-

Programmen - at-
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Der universell verwendbare
Annéherungsziinder von Philips
Usfa fur die Feldartillerie

sem Gebiet als Hersteller in den
wichtigen NATO-Léndern auftre-
ten, und daB wir konkurrenzfahig
sind. Schon daher kann ich also
nur sagen, ja wir sind absolut in
der Lage, Cryptogerate zu entwik-
keln und zu produzieren bis zu den
hohen NATO-Sicherheitsnormen.
Wir produzieren aber auch Crypto-
gerate fur Lénder, die nicht der
NATO angehoren, sowie fir kom-
merzielle und industrielle Anwen-
dungen. Es ist auch wichtig zu wis-
sen, daB wir uns mit Telex-Crypto-
geréten, Sprachverschieierungs-
gerdten, Hauptleitungs-, Ent-
schlisselungsgeraten usw., das
heiBt mit dem gesamten Bereich
sicherer Ubertragung, befassen.
wt: Sie erwihnten auch die Anné-
herungsziinder?
Heringa: Ja, wir haben da zwei
sehr wirksame Versionen. Die er-
ste ist ein Zinder fir die Artillerie
und die zweite ein Zinder fiir
Schiffsgeschitze, auf welche wir
uns natirlich konzentriert haben,
um unseren Kunden die Moglich-
keit zu bieten, sea-skimmende
Flugkérper zu bekdmpfen. Wir
stellen fir die Naherungsziinder
auch unsere speziellen Batterien
her. Diese Batterien miissen ihre
Leistung innerhalb von Millisekun-
den nach der Aktivierung abge-
ben, aber dirfen andererseits
nicht aktiviert werden, wenn man
sie fallen iaBt. Wir sahen uns auch
nach anderen Anwendungen fir
Batterien um und befassen uns mit
einer amerikanischen Firma mit
der Entwicklung einer Lithium-Bat-
terie. Fiir diese Batterie erhielten
wir einen GroBauftrag und sind
seither ein Lithiumbatterieherstel-
ler. Durch Anwendung verschiede-
ner Techniken fanden wir heraus,
daB die nachste Batterie eine noch
héhere Leistungsdichte haben
wiirde, und so entwickeln wir eine
Lithium-Thionylchlorid-Batterie.
wt: Wie behandein Sie Zusam-
menarbeitsvereinbarungen
mit Firmen auBerhalb der Phi-
lips-Gruppe?
Heringa: Genauso als wenn wir
eine Privatfirma waren. Wir mis-
sen natirlich vorsichtig sein und
vermeiden, daB wir etwas in Kon-
kurrenz zu anderen Firmen der
Philips-Gruppe tun.
wt. Bei einer Firma, die einen so
hohen Entwickiungsteil hat, ist
es nawurlich angenehm, daB
man keine unverkauften Pro-
dukte hat?
Heringa: Ja, wir sind sehr glick-
lich, daB wir ein hervorragendes
Jahr 1982 hatten, was aber wahr-
scheinlich noch wichtiger ist, wir
haben auch eine Reihe von strate-
gischen Produkten. Wenn wir jetzt
also einmal zu einer Art von Ab-

schiuB kommen, ist, glaube ich,
der Schliissel zu meinem Manage-
ment-Stil der Glaube an die Mitar-
beiter. Wir sind immer noch ein
kleines Unternehmen, und ich
glaube, daf wir unser Wissen uber
die Leute in unserem Untemeh-
men beibehalten kénnen. So ha-
ben wir ein sehr motiviertes Tearn.
Ich glaube auch, daf unsere Mitar-
beiter das glauben miissen, was
sie tun, und das ist moglicherweise
einzigartig.

Es ist auch wichtig, fir den
Menschen im allgemeinen, zu wis-
sen, daB wir nicht irgendein fieses
Unternehmen sind, das. schmutzi-
ge Ristungsgiter herstellt. Wir
glauben an die Verteidigung einer
Freien Welt, das schliefit die NA-
TO und unser Heimatiand ein. Und
wir glauben, daf wir zu dieser Ver-
teidigung beitragen.

Bei Philips Usfa haben wir eine
Strategie, das heifit wir denken
zwei, finf oder zehn Jahre voraus.
Dabei bleibt es nicht. Wir Gberpri-
fen auch, daB wir uns innerhalb
dieser Strategien bewegen und
auch regelméBig die Ziele errer-
chen, die wir uns gesetzt haben.
Aber bei weitem die wichtigste
Strategie ist die Kontinuitat von
Philips Usfa und die Beschéftigung
unserer Mitarbeiter. Daher richtet
sich meine Politik nicht nur auf die
Verteidigung der Arbeitspiatze.
sondern auf die Schaffung vor
neuen. Im letzten Jahr hatter wir
eine Expansion von 20 %, und
selbst dies war noch nicht genug.
denn wir muBten auch Zeitkrafte
anheuern.

innerhalb von Philips Usfa giot
es eine Philosophie, die auf dem

Systerncenken basiert. Wir fan-
€er. g2 wenn man so an die Dinge
berarpent und weiB, in weichen
Funicionen man tatig ist, dann
kanr mzr. auch das richtige Unter-
systerm. zuswahlen. Das ist ein we-
senticrer Unterschied zu friheren
Zsiter. Damals wurde etwas her-
gesiedt und dann verkauft, heute
ertwicxzit man Dinge, die in einem
Syste gebraucht werden. Alle
ursere Produkte sind Teil eines
Sysiere. so0 daB man also unter-
sucrer muB, was die anderen
¥ormeerenten des Systems sind,
ure dz< System muB also entspre-
menc zusgelegt werden. Ich glau-
5e auc-. daf? dies eine Losung fur
e NATD ware — die Arbeitstei-
wrc ore Vermeidung von Dupli-
Zerurger.

VW dirfen auch die Qualitat
et vergessen. Sie hangt sehr
wer« #r der Kommunikation der
—zute r der Entwicklung ab, und
<z ~zzer wir sehr gute Verbindun-
ger. or anderes Schliisselele-
et = die Kenntnis des lokalen
Wereies und der Technologie, das
reft mer muB die Leute kennen,
& ae men verkauft. Es ist nach
weerzr Meinung nicht  ausrei-
orers cem einen oder anderen
&c z. sagen, »Hier, das ist si-
e Ut genug fir Sie, denn thr
hecrrzr nat es gerade gekauft«.
fear . wr missen den Leuten das
e wzs sie mochten und nach
Wectiorwerr zu einem Preis. den
se uic- ieisten kénnen. In diesem
w=riemerren haben wir grundie-
gerce Kenntnisse der Elektronik,
-y Wryogenik, Mechanik, Dy-
Tariv. Mathematik, Chemie, usw.
wsw  wir haben ausreichende

Kenntnisse bei uns im Haus, um
Gerate fiir beliebige Anwendun-
gen zu bauen, sei es fir die einfa-
che Handhabung oder etwas, das
eine Beschleunigung von 20 000 g
aushalten muB. Prazise haben wir
Hard- und Software im Haus. Wir
sind deshalb in der sehr guten La-
ge, alle die unterschiedlichen
Kenntnisse zu kombinieren mit un-
serer Erfahrung auf dem Fernmel-
de- und Datenubermittlungssektor,
der Sensoren und Munition. Dies
ist der Grund, weshalb wir uns
auch mit Energiequellen befassen
miissen.

Wir widmen einen erheblichen
Zeitautwand auf Neuerungen, und
wir geben unseren Mitarbeitern die
Zeit und die Freiheit, ihre Vorstel-
lungskraft anzuwenden. Wir wen-
den auch viel mehr Zeit fiir Ausbil-
dung innerhalb des Unternehmens
auf, denn dies schafft wieder ein
Gefithl der Verantwortlichkeit.

Einer der Vorteile hier bei Phi-
lips Usfa zu arbeiten ist die sténdi-
ge Umgebung von neuer Techno-
logie. Das macht einen zwar
manchmal verriickt, ist aber faszi-
nierend. Ich glaube, daf die unter-
nehmerische Natur von Philips Us-
fa und seinen Mitarbeitern, denen
Verantwortlichkeit und Autoritat
libertragen wird, auch in Zukunft
erhaiten bleibt.

Firmenportrat Philips Usfa in Zu-
sammenarbeit zwischen der fir
Offentlichkeitsarbeit  zustandigen
Stelle des Hauses, Leitung E. M.
Verberk, und der Marketing-Abtei-
lung der Verlagsgruppe Monch,
Leitung Harald Helex
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Image intensifiers for special applications

microchannel photocathode screen window

type description plate type dia. phosphor dia. input  output
(mm) (mm)

21XX triode inverting yes S25 19 P20 30 FO FO
25XX triode inverting no S25 50 P20 16 FO FO
XX1050 diode inverting no S25 25 P20 25 FO FO
XX1100 diode proximity no S20 38 P11 38 glass glass
XX1230 diode proximity no S20 30 P11 30 glass FO
XX1330 triode inverting yes S20 50 P20 40 FO FO
XX1370 multiple electrode inverting  yes S20 34 P11 40x25* glass FO
XX1390 double proximity yes S20 18 P20 18 glass glass
The P500 series are derivatives of the XX1370. * Rectangular FO = fibre-optic.

Consult Data Handbook ET5b (Electron Tubes, part 5b) for our compiete range of image intensifiers.




Passive, electrostatically focused image intensifiers

These high performance intensifiers are first generation single-stage types or second generation microchannel
plate types with luminance gains of up to 100 000. Typical values of photocathode sensitivity are 240 £A/Im
(white light) and 20 mA/W (at )\pk)- These tubes complement existing types such as the XX1080 (now
available with fibre-optic windows as the 26X X) and provide new types for specialized applications, e.g. the
XX1370 for use with streak cameras. Certain types were designed for military use but have proved suitable
for industry and science.

Evolution of types

Image intensifiers are electron-optical devjges which enable man to see and work in conditions of low
illumination that are normally prohibitive. In an image intensifier an image of the scene being observed is
intensified electron-optically and viewed directly on a luminescent screen. Light from the scene is

focused onto the input of a semi-transparent photocathode by means of an objective lens; the photocathode
emits a corresponding ‘image’ of photoelectrons which is accelerated onto the screen. Since each photon
from the scene is made to produce several tens of photons at the screen, the final image is greatly
intensified.

The first image intensifiers were developed for military needs and operated by the light from the sky and the
stars. Further development has yielded types that are suited t0 many applications in surveillance, science,
medicine and industry. In many cases intensifiers can be operated as electronic shutters for the recording

of fast events. Y

This range of intensifiers may be classified as first or second generation types.

First generation

Proximity focused types. In proximity focused types the photocathode and phosphor screen are about 1 mm
apart; electrons emitted by the photocathode are focused onto the screen by an accelerating potential of

10 kV. The image has negligible distortion but the gain is fairly low. The XX1100 and XX1230 are of this

ty pe.

Inverting types. In these types the photocathode and phosphor screen are more widely spaced than in the
proximity focused types and the image is focused by an inverting electron-optical lens. The XX1050 is the
simplest version of this type. The 26XX includes an extra focusing electrode which can be used as a gate or
shutter.

Second generation

Double proximity focused microchannel plate type. The XX1390 is similar in principle to the XX1100 but
has a microchannel plate between the photocathode and phosphor screen. This very small intensifier is ideal
for use in microscopes.

Inverting microchannel plate types. These devices are characterized by very high gain and by their speed as
electronic shutters. The 21 XX and XX1330 are of this type, as are the XX1370 and its P500 derivatives which
are very sophisticated devices providing high gain, image inversion, image defliection and ultrafast electronic
gating.

This range of tubes is comprehensive and will suit most applications. However, should none of our standard
devices meet your needs we may be able to modify an existing design. Such modifications can be time
consuming and expensive.



Operating notes

These image intensifiers are normally supplied unencapsulated and with exposed electrodes. Connections
should be made using a conductive epoxy cement; the electrodes may be cleaned with fine abrasive before
applying the cement. DO NOT SOLDER OR WELD CONNECTIONS — irreparable damage ‘may result. Note
that the XX1370 is supplied with connectors. We do not recommend the use of conductive cement with this
tube.

Image intensifiers must be kept scrupulously clean to prevent arcing and tracking between electrodes.

The power supply must be so designed that its output is free of transients and cannot rise above the
maximum permitted voltage rating of the intensifier. It should also be current-limited so that a malfunction
cannot damage the intensifier.

Before applying power to any electrode, ensure that the power supply voltage has risen to its usual maximum
L)
and is stable. :

The instantaneous current through the microchannel plate of an intensifier must not exceed 1 A while the
gating voltage is present.

For further details consult Technical Information 033 (Image Intensifiers).

WARNING

HIGH VOLTAGE The voltages applied to image intensifiers {up to 15 kV) are potentiaily
lethal. Even when power is off, a dangerous electrostatic charge may persist for some time.
Do not touch any part of an operative image intensifier unless you are absolutely certain that
no high voltage or charge is present. For maximum safety both the body of the intensifier and
its electrodes must be encapsulated in a thick layer of insulation (e.g. Imperial Chemical In-
dustries Silcoset 104 or 105) and all exposed surfaces must be kept scrupulously clean. It is
strongly recommended that power supplies incorporate electrical safety cut-outs and that the
system be fitted with electromechanical safety interlocks.

IMPLOSION Glass and glass-fibre used in the construction of image intensifiers can be danger-
ous in case of implosion. Care must be taken to handle the devices and to incorporate them in
systems in such a way that there is no risk of breakage.




Some applications

The emissivity of the yellow-green P20 phosphor used in the 21 XX, 26X X, XX1050, XX1330 and XX 1390
closely matches the spectral response of the eye, making these types suitable for direct viewing or for
photography with panchromatic film.

Typical applications include the study of nocturnal animals and plants and inspection of the retina. Where a
record of the observations is required, the image can be photographed. For an intensifier with a fibre-optic
output window, the fiim need only be brought into contact with the window.

In applications normally requiring long direct exposures, e.g. astronomy and spectroscopy, use of an image
intensifier will considerably reduce exposure times.

One-shot events that are too fast for the eye and where the light intensity is too low for a camera can also
be recorded with the aid of an intensifier. Typical applications are in optical and electron microscopy.
Faster events can be recorded using a shuttered, second generation device. Applications include ballistics,
nuclear physics, laser technology and semiconductor physics. '

Types XX1100 and XX1230 are designed for use where exposure times in the range 5 ns to 500 ns are
required. In these devices the image is intensified only while the accelerating voltage is gated to the device.
For shorter exposure times in the picosecond range, the XX1370 and its P500 derivatives.can be used.
Primarily designed for use with streak cameras, these high-gain intensifiers are provided with deflection
plates which scan the image across the screen. With this technique the axis perpendicular to the time axis
{(direction of deflection) shows spatial resolution. Applications include detonics and aerodynamics. For
detecting reflected soft X-rays, a different type of photocathode may be employed.

v

Development product information

The following information is to be read in conjunction with the General Operational Recommendations for
Image Intensifiers, given in Data Handbook ETbb (Electron Tubes, part 5b). The information is derived
from development samples made available for evaluation.

Parameters are measured under recommended operating conditions.
Ratings are limiting values in accordance with the Absolute Maximum System, |EC 134.
The XX1100, XX1230 and XX 1370 are specifically designed for shuttered applications. The 21XX, 26XX,

XX1050, XX1330 and XX1390 are not; thus, while we have no reason to believe that they will not withstand
shuttering if operated under the recommended conditions, users do so at their own risk.

The publication of Development Product Information does not necessarily imply that the device to which
the data pertains will go into production or, if produced, that the data will be unchanged.



21XX

The 21X X is an inverting, microchanne! plate image intensifier with electrostatic self-focusing, and fibre-

optic input and output windows.

Characteristics

Photocathode
material
useful diameter
sensitivity (white light, 2856 K)
radiant sensitivity, A = 800 nm
A =850 nm

Screen
phosphor*
colour
useful diameter

Microchannel plate resistance

Gain (pG = 7.5 mm, E; =5 x 1074 Ix)

Centre magnification (¢4 = 2,5 mm)

Centre resolution

Edge resolution (¢g = 16 mm)

Distortion (¢p = 16 mm)

Modulation transfer factors: 2,5 cycles/mm
7.5 cycles/mm
15 cycles/mm

Equivalent background illumination

Mass

Recommended operating conditions

Voltages

microchannel plate input to photocathode

microchannel plate output to input

microchannel plate input to anode
screen to microchannel plate output

S25
19
210
12

P20
yellow-green
30

min. 60
100 000

1,6

50

50

3

92

75

45

max. 0,2

~ 200

max. 950

700 to 900
max. 1100
max. 3800
max. 3800

mm

MA/Im
mA/W
mA/W

mm
MQ

line pairs/mm
line pairs/mm
%

%

%

%

ulx

<K< <L

*  Two standard phosphors are available with this tube. The P20 phosphor and the mixed phosphor (P20/P39) which gives

a longer decay time.

photocothode

——{

- —

screen

§ 7275983

80

Dimensions in mm



25XX

The 26X X is an inverting, single-stage, triode image intensifier with fibre-optic input and output windows.

Characteristics

Photocathode
material
useful diameter
sensitivity (white light, 2856 K)
radiant sensitivity, A = 800 nm
A= 8560 nm

Screen
phosphor
colour
useful diameter

Gain (¢ = 20 mm)

Centre magnification (¢4 = 10 mm)

Centre resolution

Edge resolution (@ = 26 mm)

Distortion (¢p = 50 mm)

Modulation transfer factors: 2,6 cycles/mm
7.5 cycles/mm
16 cycles/mm

Equivalent background illumination

Image alignment

Mass

Recommended operating conditions

Voltages
anode
focusing

Photocathode illuminance
Ambient temperature

Ratings

Voltages
anode
focusing

Photocathode illuminance
Ambient operating temperature °

Storage temperature

photocathode

|
i

2635
!

screen

5§25
50
225
15
10

P20
yellow-green
16

min. 1000
nom. 0,32
20
20
max. 1
a0
bb
25
0,2
max. 0,6

200

14
nom. 450

100
23+4

max. 15,4
max. 500

max. 1
max. bb
min. —40
max. 70
min. —bb

[

r

e
=+

—_—————

7775984

631

'

mm
MA/lm
mA/W
mA/W

mm

line pairs/mm
line pairs/mm
%

%

%

%

MIx

mm

g

kv

mix

kV

o o
e NoNeNY]

[e

Dimensions in mm




XX1050

The XX1050 is an inverting, single—st-age, diode image intensifier with fibre-optic input and output windows.

Characteristics

Photocathode
material
useful diameter
sensitivity (white light, 2856 K)
radiant sensitivity, A = 800 nm
A=850nm

Screen

phosphor
colour

—————————useful-diameter

Gain (G = 19 mm)

Centre magnification (¢4 = 2 mm)

Centre resolution

Edge resolution (¢ = 14 mm)

Distortion (¢p = 20 mm)

Modulation transfer factors: 2,5 cycles/mm
7.5 cycles/mm
16 cycles/mm

Equivalent background illumination

Image alignment

Mass

Recommended operating conditions

Supply voltage
Photocathode iliuminance
Ambient temperature

Ratings

Supply voltage

Photocathode illuminance

Ambient operating temperature (continuous)
Storage temperature (long term)

photocathode

526
23
175
10

P20
yellow-green
25

min. 85
0,95 £ 0,02

60

50

max. 75
92

86

70

0,2

max. 0,75

145

15
100
23%4

max. 16
max. 2
max. 35
max. 35

screen

o

-

-1

- ] el 7278982

mm
MA/Im
mA/W
mA/W

line pairs/mm
line pairs/mm
%

%

%

%

Mix

mm

g

Dimensions in mm



XX1100

The XX1100 is a diode image intensifier intended for use as an electronic shutter for photographing events
of very short duration (5 ns to 500 ns}. The duration of the operating pulse determines exposure time. This
intensifier uses electrostatic proximity focusing. Input and output windows are glass.

Characteristics

Photocathode
material S20
useful diameter 38 mm
sensitivity (at )\pk) 50 uA/Im
Apk 420+50 nm
Screen
phosphor aluminized P11
colour blue
+ ——useful-diameter 38 mm
Gain (V4 = 10 kV, exposure time 5 ns) 20
Centre resolution (see Note 1) min. 12 line pairs/mm
Distortion {¢p = 34 mm; see Note 2) max. 1 %
{¢p = 34 mm to ¢p = 38 mm) max. 4 %
Shut-off ratio min. 5x10°
Capacitance, anode to photocathode max. 15 pF
Mass 120 g
Recommended operating conditions
Anode to photocathode voltage (see Note 3) nom. 10 kV
Storage temperature max. +50 °C
B min. -20 °cC

Notes

1. Resolution is measured using Foucault-Bigourdan patterns illuminated with white light from a flash unit.
Exposures of 5 ns and 20 ns are photographed. The tube control puises have the following characteristics:

width 5ns *10% and 20 ns £ 10%
rise and fall times 2t02,5ns

peak voltage 10 kV

fluctuation 10%

2. Distortion is measured for an exposure time of 5 ns. Two limits are given; one for a measurement at
¢p = 34 mm, and the other for the maximum figure in the annulus bordered by the concentric circles
¢p =34 mmand ¢p = 38 mm.

3. For pulses between 1 ns and 1 us, the maximum voltage is specified on the test sheet supplied with each
tube.

Warning

The XX1100 is intended for use with very short
duration pulses. Pulses in excess of 500 ns may
cause irreparable damage.

9605 254

i
screen plane

v

A

photacathade plane —

127998

- Dimensions in mm



XX1230

The XX1230 is a diode image intensifier intended for use as a electronic shutter for photographing events
of very short duration (5 ns to 500 ns). The duration of the operating pulse determines exposure time.
This intensifier uses electrostatic proximity focusing. The input window is glass, the output window fibre-

optic.

Characteristics

Photocathode

material S20

useful diameter 30 mm

sensitivity {at Apk) 50 MA/tm

Apk 42050 nm

. _ Screen e

__phosphor - aluminized P11

colour . blue

useful diameter— 30 mm
Gain (V3 = 10 kV, exposure time 5 ns) 20
Magnification 1
Centre resolution (see Note 1) min. 12 line pairs/mm
Distortion (¢p = 30 mm) max. 1T %
Shut-off ratio min. 5x 10°
Capacitance, anode to photocathode max. 15 pF
Mass 200 g

Recommended operating conditions

Storage temperature

Anode to photocathode voltage (see Note 2) nom. 10 (I)(V
. max. +50 C
min. -20 °c

Notes

1. Resolution is measured using Foucault-Bigourdan patterns illuminated with white light from a flash
unit. Exposures of 5 ns and 20 ns are photographed. The tube control pulses have the following

characteristics:
width

rise and fall times
peak voltage
fluctuation

5ns £ 10% and 20 ns  10%
2to 2,6ns
10kV

. 10%

2. For pulses between 1 ns and 1 us, the maximum voltage is specified on the test sheet supplied with each

tube.

Warning

The XX1230 is intended for use with very short duration pulses. Pulses in excess of 500 ns may cause

irreparable damage.
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XX1330

The XX1330 is an inverting, microchannel plate image intensifier with electrostatic self-focusing, and

fibre-optic input and output windows.

Characteristics

Photocathode
material
useful diameter
sensitivity (white light, 2856 K)
radiant sensitivity, A = 800 nm
A =850 nm

Screen

“phosphor
,,,,,,,,,,,,, . colour
=asefuldiameter

Microchannel plate resistance

Gain (¢G = 22,56 mm, E; =5 x 104 ix)

Centre magnification (¢4 = 4 mm)

Centre resolution

Edge resolution {¢g = 28 mm)

Distortion (¢p = 40 mm)

Modulation transfer factors: 5 cycles/mm
10 cycles/mm
20 cycles/mm

Equivalent background illumination

Image alignment

Mass

Recommended operating conditions

Voltages
microchannel plate input to photocathode
microchannel plate output to input
focus to photocathode
screen to microchannel plate output

T photocathode \/]

S25
48 mm
210 uA/im
12 mA/W
8 mA/W
P20
“yellow-green
38 mm
min. 50 MQ
100 000
0,79

18 line pairs/mm
18 line pairs/mm

10 %
80 %
5% %
20 %
0,2 ulx
max. 0,8 mm
500 g

475%0,25 kV
500101200 V
20010 300 V

max. 3.6 kV

screen

— !

I

063

4

e

!

|
i
\
|

7279979

Dimensions in mm



 XX1370

The XX1370 is an inverting, micro¢hannel plate image intensifier with electrostatic focusing, and
incorporating a shutter electrode and two deflection plates. It has a 34 mm glass input window and a
40 mm x 25 mm screen on a fibre-optic output window.

Electrons emitted by the photocathode pass through a shutter grille and are focused onto the microchannel
plate. Two deflection plates situated between the focus electrode and the microchannel plate enable the
beam to be deflected across the height of the screen. Electrons leaving the microchannel plate are focused
onto the phosphor deposited on the fibre-optic output window.

The XX1370 is primarily intended for use in streak cameras but is also suitable for other applications
requiring photography of nanosecond events. Contact exposures can be made against the fibre-optic output
window.

S20

useful diameter 34 mm
radiant sensitivity {at Apk) 30 mA/MW
Apk 42050 mm
Screen
phosphor P11
colour blue
useful area (see Note 1) 40x 25 mm?
Microchannel plate resistance min. 50 M2
Gain (see Note 2) 100 to 5000
Edge magnification (¢g = 20 mm) 0.75
Resolution
static measurement: centre -t min. 13 line pairs/mm
edge (o = 20 mm) min. 10 line pairs/mm
dynamic measurement (see Note 3) min. 8 line pairs/mm
Distortion - 3 %
Shut-off ratio 108
Electrode capacitance: shutter to photocathode max. 20 pfF
shutter to focus max. 20 pF
deflection plates max. 3 pF
deflection plate to anode max. 10 pF
Mass 1100 g
Recommended operating conditions
Voltages
microchannel plate input to photocathode 6 kV
microchannel plate output to input 500t0 900 V
focus to photocathode 550+ 150 V
shutter to photocathode 66136 V
screen to microchannel plate output 5 kV
deflection . 125 V/mm
Optimum voltages are given on the test sheet accompanying each tube.
Ratings
Voltages
microchannel plate input to photocathode max. 6,5 kV
microchannel plate output to input max. 900 V
focus to photocathode ) : max. 800 V
shutter to photocathode, open max. 200 V
shut max. -200 V
screen to microchannel plate output max. 556 kV



Accessories

Connectors — b per tube
Magnetic shield

Notes

1. Provided the screen is earthed to prevent electrostatic discharges it can be used for contact exposures of
photographic film.

2. Gain is adjustable over this range by varying the microchannel plate voltage.

3. Dynamic resolution is the number of line pairs/mm that can be resolved with 5% contrast.on_the screen

_ . . in adirection parallel to the axis of deflection

photocathode screen

~>‘ «+—5+05

M
F—" 1k

T TR015

R1035
2101 J/ T

p—° — < J —

I- > imensi i
251 T Dimensions in mm

P500 Series

Developed from the XX1370, the P500 Series is intended for use with streak cameras but is also suitable
for other applications requiring photography of nanosecond events with time resolution of picoseconds.
Electrons emitted by the photocathode pass through a shutter grille and are focused either directly onto
the phosphor screen or onto a microchannel plate whose output is focused onto the screen. Deflection
plates enable the electrons passed by the shutter grille to be deflected over the full height of the screen.

In all versions the phosphor is P11 {blue) and the output window is fibre-optic. input window constructions
differ owing to differences in the style of photocathode.

The P500 Series comprises:

P500 As XX1370 but without microchannel plate.

P500 X As P500 but with gold-plated photocathode on beryllium window for detecting 1 to
10 keV X-rays.

P500 F/X As P500 X but with microchannel plate.

P500 S1 As P500 but with S1 photocathode.

P500 F/S1 As XX 1370 but with S1 photocathode.

11



The XX1390 is a miniature, distortionless, microchannel plate image intensifier with electrostatic proximity

focusing, and glass input and output windows. Primarily intended for use in night vision goggles, it is also
suitable for other applications where a small intensifier is required.

Characteristics

Photocathode
material $20
useful diameter 18 mm
sensitivity (white light 2856 K) 210 pA/im
radiant sensitivity, A = 800 nm 12 mA/W
A=850nm 8 mA/W
Sereef-
=———————phosphor— == e ___ aluminized P20 o
colour. yellow-green
useful diameter 18 mm
Microchannel plate resistance min. 50 MQ
typ. 150 ML
Gain (pg = 16 mm, E; = 107 Ix) 1000
Centre magnification 1
Centre resolution min. 25 line pairs/mm
Edge resolution (¢g = 14 mm) min. 25 line pairs/mm
Equivalent background illumination max. 05 Mx
Mass 45 ¢
Recommended operating conditions .
Voltages
microchannel plate input to photocathode 50t0 100 V
microchannel plate output to input 700+£200 V
screen to microchannel plate output 5700 V
Optimum voltages are given on the test sheet accompanying each tube.
Photocathode illuminance typ. 100  mlIx
Ambient temperature 22+3 °c
Ratings
Voltages
microchannel plate input to photocathode 150 V
microchannel plate output to input. 900 V
screen to microchannel plate output 6 kv
Photocathode ifluminance 0,1 Lx
Ambient operating temperature, continuous 35 c’C
Storage temperature, 2 h max. max. 656 C
min. -54 °g
Storage temperature, long term max. 27 °c
min. -54 °c
. )
pus 2215"
screen
| plane
—-utyd
s O
20
3 77~ photocathode
plane
Note 1: This diameter is guaranteed to
adepth of 11,5 mm from piane A. -~ 22 ———» Dimensions in mm

72759774
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Infrared detectors for military applications




Day linescan thermal image of railway showing rolling-stock, goods yard with access road, ancillary buildings and motor
vehicles. At the top of the image, a main road runs east-west across arable land and pasture.

{Linescan image courtesy of British Aerospace)

Night linescan thermal image showing industrial area, parked vehicles, roads, river, sewage-works and various land use.

(L inescan image courtesy of British Aerospace)



prinps]  Electronic
F | components H l Ll ps
%ﬁ and materials

Image intensifiers
Intensified Silicon Vidicons
Pyroelectric Vidicons




Image intensifiers



IMAGE
INTENSIFIERS

1.1

GENERAL OPERATIONAL RECOMMENDATIONS

INTRODUCTION

Image intensifiers are electron-optical devices in which the image of a scene, after being focused on
to a photocathode, is intensified electronically. The intensified image is displayed on a luminescent
screen. An intensifier consists of a photocathode, an electron-optical lens and a fluminescent screen.
There are two families of passive image intensifiers:-

First generation passive image intensifiers. These are available either as single or as three stage
{cascade) inverting intensifiers.

Second generation passive image intensifiers. These are microchannel piate (MCP) types.

The photocathode

The properties of the photocathode are described by the spectral response and the sensitivity.

The latter is expressed in two ways, luminous sensitivity (uA/Im) and radiant sensitivity {mA/W).
Measurements of sensitivity are made using a tungsten lamp at a colour temperature of 2856 + 50 K.
Filters are used to obtain the radiant sensitivity at wavelengths of 800 nm and 850 nm.

Passive night vision applications require photocathodes with high luminous and radiant sensitivities.
The §25 photocathode assures optimum performance in passive night viewing systems.

In ourimage intensifiers the 525 multi-alkali photocathode is laid on the inner surface of the
fibre-optic input window.

D8418 7277476
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i 2
1.2 The electron-optical lens 2.2 Mean screen luminance {cd/m¢) o o) T
- ) . . is i i i i ec area {m<). This
All our image intensifiers are electrostatically focused. The design of the electron-optics This is the mean luminous intensity (.cs:l) of ?he screen oveir the specifi | " dis a function of
determines such parameters as gain, magnification, distortion, resolution and image atignment. Characterlst.ic is given only for intensifiers with an integral power supply and is a functiol
the properties of the power supply. o . '
1.3 The luminescent screen Automatic Brightness Control (ABC) is a means of limiting the screen t_;nghtne_ss at 'hagh levels
Since, in the majority of applications for image intensifiers, the screen is to be viewed directly, of photocathode illuminance. Where appropriate, the ABC characteristics are given in the data.
';twheesp;cl;r‘zl ;ren;sw:gs :rf, ot:u; fsi;leer; 2p(?:sphor shoucljd_ lie quhm th‘e :ye’§f§pectral rtesfho'nse. 2.3 Magnification and distortion
y - p e ype, as used in our image intensifiers, meets this e L . ificati
requirement. In addition to the P20 phosphor, a mixed phosphor is used in some intensifiers. The magnification _°f the device is normall'y measured at two pomtsf. The contre mggnlglg?t on
This has the same spectral emissivity as the P20 type, but has a longer decay time. is found by measuring on the screen the diameter g5 of the image of a concentric circ
s diameter ¢4 incident on the photocathode.
= 100 S e s .
< : The centre magnification is then Mg = — . Similarly the edge magnification is measured for 2
g % / od
E 80 circle of diameter ¢p on the photocathode. This will present a circie of diameter ¢g at the
= 9s o s
'g 70 \ screen. The edge magnification is Mp = 513 . Due to the difficulty in measuring small differ-
§ Electron excitation 12kV
— 2 60 | ences in the diameter ¢ there can be a significant variation ir.1 the vaIL.Je of Md unlgss very .
— § I I . careful precautions are taken. The electron-optical iens used in some image |nt'ens‘|f|ers norm.ally E
— € 50 l | \ introduces a small amount of distortion in the image. This is caused by the variation lr'l magnif- H
/ \ ication across the diameter of the device and is normally seen as pin cushion effect !F_xg.B).
01— This cause of distortion cannot occur in proximity microchannel plate image intensifiers,
l although the addition of “twister’ fibre-optics for image inversion may introduce a small amount
30 Ji \ of optical distortion. Distortion in image intensifiers is expressed as percentage distortion
20 [ MD. . 1) x 100.
/ \ Mg
10
/
0 f
400 500 600 700
Wavelength (nm)
Fig.2 Typical P20 spectral emissivity
The decay time of the output phosphor of an image intensifier is the time taken for the screen
iuminance to fall to 37% (e"1) of the initial peak value, after the excitation due to the incident
electron beam is removed. For single stage image intensifiers, this is approximately 0.5 ms.
In the case of cascade image intensifiers there are three intensifiers in series, Hence the persis-
tence of the output phosphor will appear to be much longer than that of a single phosphor.
2. CHARACTERISTICS 3 _}_‘
21 Gain 7l X
The gain of an image intensifier is expressed as gain = —— where Lo = luminance (cd/mz) ina
i
direction normal to the screen, measured with an eye corrected photometer having an acceptance
angle of less than 10°. The screen luminance is measured over a diameter of ¢g. E; is the uniform
illuminance (Ix) incident on the entire photocathode area. The illuminance is produced by a 956/
tungsten lamp at a colour temperature of 2856 + 50 K. The data describing the characteristics D783%
of a particular image intensifier states the values of E;and ¢g. Gain is dimensionless. Fig.3
" ; Exaggerated pin cushion effect
2 - ' ' - September 1979
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24  Limiting resolution and modulation transfer factors 8. MAXIMUM PHOTOCATHODE ILLUMINANCE
An important f:haracteristic of any image device is its ability to present information without The figure given in the data refers to a uniform continuous itluminance. All intensifiers will
qegradmg Fhe image. Limiting resolution and modulation transfer factors both provide indica- tolerate intermittent bursts of cathode illuminance which are much higher than the rated
tions of this ability. The limiting resolution measurement is made by viewing a standard maximum value. However, prolonged exposure to any source of bright illumination will
resolution test chart. The limiting resolution figures given in the data refer to the photocathode damage the intensifier. Some intensifiers incorporate automatic control of brightness or gain,
an(:J apply to a bar pattern (usually black bars on a white background with a mark to space {ABC or AGC). These reduce the screen luminance but do not necessarily reduce the photo-
ratio of 1:1 and contrast approaching 100%). The resolution pattern is imaged on the photo- cathode current. Whenever possible, the photocathode ililuminance should comply with the
cathode using a high quality projection system and the screen is examined with a microscope recommended operating conditions where given in the data.
¢ P 9 9
of at least x 10 magnification.
Two figures are normally given (in line pairs/mm); the centre resolution and the resolution at 9 STORAGE AND HANDLING
a distance from th 9E Thel R ) Intensifiers should be stored in a desiccated, airtight container in a room where the temperature
e centre ? e latter s known as the edge resolution. is controlled at between 5 and 20 ©C. For storage in environmental conditions differing from
TS TO L . hose specified, the manufacturer should be consulted. The devices must be handied with care.
Specifying limiting resol k ’
AP r\é 9 'ng hO ution is a practice that h§s been adopted frgm photograph_y.- In particular, the case must not be compressed and the fibre optic windows shouid be protected
more appropriate characteristic is the M.oldulatlon Transfer Function (MTF). This is a measure- from damage by dust, grit etc. The protective plastic end caps should not be removed until the
ment' c_)f thg ratio of .the con_trast of a specified pattern at the output to that at the input. intensifier is about to be mounted in the equipment.
Specific pou)ts of this function are known as modulation transfer factors. These measurements
may be specified in published data with reference to the photocathode or to the screen. 10. MOUNTING -
= 3. EQUIVALENT BACKGROUND ILLUMINATION (EBI) There is no restriction on the orientation of an intensifier when mounted in equipment.

— ; . ; . T . However, every care should be taken to ensure that no conductive component of the equipment
(— With the supply volta | i ! i
— screen will ;’p \ ‘;_t ige sppk’ed and no Input )Ilun?manon incident on the photocathode, the is within 10 millimetres of the input and output windows (see also section 11). The intensifier

= EBvlv' ave a mlite ac ground b.rlghtn%s. whlch. may be'caused by one of many effects. siyould be mounted in equipment in such a way that any axial forces are appliea only to the
e is the input illuminance required to give an increase in screen brightness equivalent bearing surfaces and never to the input or output windows
to the background brightness. g erto puto P ’
4, SIGNAL TO NOISE RATIO 1. HIGH POTENTIALS
; . ; . . . . . . Image intensifiers operate at high potentials, hence precautions must be taken to ensure that,
The signal tq nolse' rf-xtm of ?he image arriving at the input window deteriorates as it passes whe§r‘1 the supply volptage is conge:t’ed or when residzal high potentials may exist on the
tl;r‘;l;g(::tt:e(;:ten;:fle:: In :"'St generation devices most of this deterioration occurs at the connectors or faceplates of the intensifier, the atmosphere surrounding the intensifier is dry
zev' es th N 'anddt.s' 'reTt Y rel‘ated‘to the phgtocathode senAsnthy. In second gener'atxon throughout the operating temperature range. Some microchannel plate image intensifiers
vices tf erefltsha dmona %etenoratlon at the input of the microchannel plate. The signal to remain at a d.c. potential of several kV for up to one hour after switching off. Under no
noise ratio of the device is determined by measuring the signal to noise ratio of the image at : - : i ! i
. . . i f h
the screen of a small, uniformly illuminated area on the photocathode. ?;::::;:it::::sife':::gl;ze dlanrs:;eo:nzt;tg:;uv:mdows be connected to the input terminal of the
5. PICTURE QUALITY In cascade image intensifiers the input connector may remain at a d.c. potential of several kV
. . . . . . . i Clti i i hi connecting it to
In all image intensifiers some minor blemishes may occur which will not affect normal use of ;wh:nc::;fd:hsos:tpazltyri'; r‘:’:g";ir:t is advisable to discharge this connector by connecting
the devices. A blemish is defined as a dark or bright area with a contrast greater than 30% The photocathode and gcreen may’operate at high potentials with respect to the chassis. in
with respect to the mrpedlately surrounding area. The picture quality of all intensifiers is cascade image intensifiers the screen is at +45 kV and the photocathode at chassis potentic’
assessed using a magnifier of between x 5 and x 10 magnification. There is a difference in the The screen and cathode windows of microchannel plate image intensifiers are at opposite
a:pearinc??/emaen an intensified image viewed directly through a magnifier and that viewed potentials of approximately 6 kV with respect to the input terminals. In diode image inter:
through a stem. . . " .
i fiers the potential difference between the input and output windows is approximately 15 kV.
6. SCREEN LUMINANCE RATIO As the operation of all these devices is very sensitive to corona discharge, it is r&~ommended
. X i . . that suitable anti-corona measures be taken.
This is sometimes known as output brightness uniformity and is the ratio of the luminance at
the centre of the screen to the luminance at any point on a concentric circle of diameter ¢R. 12. SUPPLY VOLTAGE (see also section 11)
The aperture used for thi g ifi
P this measurement has an area as specified (AR). The supply voltage required to operate an image intensifier is given in the data. Under no
7. IMAGE ALIGNMENT circumstances should the Absolute Maximum Rating be exceeded. Precautions should be taken

The geometric and optical axes of the intensifier may not coincide. Image alignment is a
measure of this. It is the distance on the screen between the geometric axis and the image of a
point at the geometric centre of the phT‘tocathode.

1

to protect the device against switching transients.

An intensifier which is encapsulated with a power supply will not function but will not be
damaged if the supply voltage is reversed for up to one minute.

The length of the connecting leads to the intensifier should be kept to a minimum. in addition,
a 10 uF capacitor should be connected in parallel with microchannel plate image tensifiers.

4. September 1979) (
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This device is not recommended for new equipment designs J L XX1050

13. RECOVERY TIME

For integral oscillator cascade image intensifiers, this is defined in the data. [n microchanne!
plate image intensifiers, the recovery time is the time taken for a useful image to be restored
on the screen after the photocathode illuminance is changed rapidly from 100 ulx to the
maximum rated photocathode illuminance, or vice versa.

14. OUTLINE DRAWING

The outline drawing given in the data shows only the major dimensions of the device. The
manufacturer shoutd be consulted when equipment is being designed.

15. SAFETY

Image intensifiers with integral pow

er supplies offer no risk during normal operation within

night vision equipment. However, an operator may be dazzled temporarily when night vision
equipment using certain types of cascade image intensifiers is subjected to a sudden large
increase in photocathode illumination. Precautions should be taken in the design of the equip-

ment to avoid any sudden large inc

rease in illumination of the photocathode. This phenomenon

does not occur in microchannel plate image intensifiers.

The power supplies in encapsulated

intensifiers operate at frequencies betwéen t-and 40 kHz.

The noise produced should not be detrimental to health.

Unencapsulated intensifiers operate

]

at high d.c. potentials. Under no cnrcumstances should N

" they be used without prior reference to the manufacturer.
After operation, an intensifier may retain a charge of several kV for a number of hours. Fibre-
optic or glass face plates, or any metal component of the intensifier, must not be touched by

the operator or allowed to come int

0 contact with any conductive material. Failure to observe

these precautions may cause irreparable damage to the intensifier and may be hazardous to the

operator. In the case of cascade ima
to remove the potential at the input
Jf the device is broken or damaged
which may arise:

1. Broken glass. Protective clothing

2. Contamination by photocathode
and inhalation of these materials

ge intensifiers without integral oscillators, it is permissible
contact by discharging it to the cathode contact.
precautions must be taken against the following hazards

‘ .
such a‘s rubber gloves, should be used.
and fluorescent screen materials. In particular, skin contact

should|be avoided.

.3. Disposal by incineration. This is not recémmended as toxic fumes may emanate.
When any other method of disposal is us:red, the warnings given in 1 and 2 above must be

observed.

16 ADDITIONAL INFORMATION

Comprehensive details of the mode
in the publication entitled 'Technica

|
of operation and the usage of image intensifiers are given
| Infoqmation — Image Intensifiers’.

IMAGE INTENSIFIER

The XX1050 is an inverting single-siage diode image intensifier with fibre-optic input and output
windows. !t is primarily intended for use in night vision systems but is also suitable for many low light
level applications.

This data must be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS — IMAGE INTENSIFIERS

RECOMMENDED SUPPLY VOLTAGE 15 kV

CHARACTERISfICS {Measured at 24 * 3 9C with _recommended supply voltage) .

Photocathode -
Surface S25 _:_
Useful diameter » min. 23 mm .:.
Sensitivity
white Tight min. 175 uwA/im
A =800 nm : min. 10 mA/W
A\ =850 nm min. 3 mA/W
Screen
Phosphor . _ P20
Useful diameter min. 25 mm
Gain, g = 19 mm, E;=~ 1 Ix min. 85
Centre magnification, ¢4 = 2 mm . 0.95 + 0.02
Distortion, ¢p = 20 mm max. 75 %
Centre resolution min. 60 line pairs/mm
Edge resolution, g = 14 mm min. 60 line pairs/mm

Modulation transfer factors note 1

2.5 cycles/mm » min. 0.92

7.5 cycles/mm min. 0.86

16 cycles/mm . min. 0.70
Equivalent background illumination (EB1} note 2 max. 0.2 ulx
image alignment max. 0.75 mm
Mass max. 175 g

6 September 1979] (
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XX1050 ; image intensifier XX1050

(e

RATINGS (Limiting values in accordance with the Absolute Maximum System IEC 134) OUTLINE DRAWING

Supply voltage max. 16 kV 3 B
Tamp (for storage, 100 h cumulative) max. 68 ©C ‘
Tamb (for continuous operation) max. 35 oC
Tamb (for long term storage) note 3 max. 36 oC
‘Tamb (for storage, 2 h max.) note 4 min. —-54 ©C

.
NOTES

1. These values are normalized at zero spatial frequency and are referred to the screen.

2. It is recommended that, if a metal housing is used, the cathode is connected to it to obtain the
lowest possible background brightness.

3. The recommended storage conditions are given in General Operational Recommendations — £ .
image intensifiers. c
4. The intensifier will operate at —54 OC but prolonged operation or storage at low temperatures must £
©
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XX1060/01

IMAGE INTENSIFIER

The XX 1060/01 is a three-stage fibre-optically coupled inverting electrostatically self-focused cascade
image intensifier, it is primarily intended for use in night vision systems but is also suitable for many
very low light level applications.

This data must be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS — IMAGE INTENSIFIERS

RECOMMENDED SUPPLY VOLTAGE  note 1 p-p 27 kv=100V
Supply frequency 1.6  kHz =z 600 Hz

CHARACTERISTICS (Measured at 24 = 3 OC with recommended supply voltage and frequency)
Photocathode

Surface . 825
Useful diameter min, 23 mm
Sensitivity
white light min, 220 pAl/im
X =800 nm min. 15 mA/W
A =850 nm min. 6 mA/W
Screen
Phosphor P20
Useful diameter min, 25 mm
Gain, ¢G = 14 mm, Ej = 200 ulx min. 50 000
Centre magnification, ¢g = 2 mm 0.85* 0.05
Distortion, ¢p = 20 mm max. 25 %
Centre resolution min. 28 line pairs/mm
Edge resolution, ¢g = 14 mm min. 28 line pairs/mm

Modulation transfer factors note 2

2.5 cycles/mm min, 0.86

7.5 cycles/mm min. 0.65

16 cycles/mm i min, 0.35
E quivalent background ittumination {EBI) max. 0.2 ulx
Image alignment max. 0.75 mm
Input capacitance {measured with no input illumination} min. 25 pF

max. 50 pF

Screen luminance ratio, ¢g = 20 mm, Ag = 0.75 mm2 max. 5:1
Mass ) max. 880 g
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XX1060/01

XX1060/01

Image intensifier

RATINGS (Limiting values in accordance with the Absolute Maximum System |[EC134)

Supply voltage, p-p instantaneous max. 29 kV
continuous max. 28 kv
Supply frequency max. 2.5 kHz
Photocathode illuminance (100 h cumulative} note 3 max. 10 mix
Tamp (for storage, 100 h cumulative) max. 68 oc
Tamb (for continuous operation} max. 35 oc
Tamp (for long term storage) note 4 max. 35 oC
Tamp (for storage, 2 h max.) note 5 min. —54 oc
Axial force between bearing surfaces max. 100 N
®
QUALLIFICATION APPROVAL
This intensifier can be supplied to DEF STAN 59—60 (part 90}, specification No. 086.
= NOTES .
i 1. The intensifier must be supplied from an a.c. source having the following characteristics:
Load condition Output voltage, p-p
50 pF 2.7kV 200V
50 pF in parallel with 25 MQ2 1.9 kV =400 V

The supply voltage must be applied between the input contact and the cathode contact ring.

Warning: After switching off, the d.c. potential at the input cathode will rise to several kV. It is
advisable to discharge this to the cathode contact ring and earth.

2. These values are normalized at zero spatial frequency and are referred to the screen.

3. The value of photocathode itluminance corresponds to a scene illuminance of deep twilight when
the intensifier is incorporated in a typical sight.

4. The recommended storage conditions are given in General Operational Recommendations —
Image Intensifiers.

5. The intensifier will operate at —54 OC but prolonged operation or storage at low temperatures must
be avoided.

OQUTLINE DRAWING

2 ) September 1979
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XX1063

IMAGE INTENSIFIER

The XX1063 is a three-stage fibre-optically coupled inverting electrostatically seff-focused cascade
image intensifier, incorporating an integral power supply and automatic brightness control {ABC). It is
primarily intended for use in night vision systems but is also suitable for many, very low light level
applications.

This data must be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS — IMAGE INTENSIFIERS

RECOMMENDED SUPPLY VOLTAGE 6.0 +;'O \Y,
CHARACTERISTICS (Measured at 24 = 3 9C with recommended supply voltage)
Photocathode ) . »
Surface 525 -—
Useful diameter min. 23 mm E
Sensitivity =
white3ight min. 220 pA/im
A =800 nm min. 15 mA/W
A= 850 nm ' min. 6 mA/W
Screen
Phosphor P20
Phosphor decay time . 5 ms
Useful diameter min. 25 mm
Gain, oG = 14 mm, E; = 200 ulx min. 50 000
Centre magnification, ¢4 =2 mm 0.85 £ 0.0
Distortion, ¢p = 20 mm max. 25 %
Centre resolution ' min. 28 line pairs/mm
Edge resolution, ¢g = 14 mm ) min. 28 line pairs/mm
Modulation transfer factors note 1
2.5 cycles/mm min. 0.86
7.5 cycles/mm min. 0.65
16 cycles/mm min. 0.35
Equivalent background illumination (EBI) max. 0.2 ulx
Image alignment max. 0.75 mm
Switch-on time to gain of 50 000 max. 12 s

Recovery time note 2 1.5 s
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XX1063

CHARACTERISTICS {continued)

Mean screen luminance
averaged over useful screen area

Screen luminance ratio, ¢g = 20 mm, AR =0.75 mm?2

Supply current, E;= < 1.0 Ix
Mass

RATINGS ({Limiting values in accordance with the Absolute Maximum System IEC134)

Supply voitage note 3

Photocathode illuminance {100 h cumulative) note 4

Tampb ffor storage, 100 h cumulative)
Tamb {for continuous operation)

Tamb (for long term storage) note §
Tamb (for storage, 2 h max.} note 6
Axial force between bearing surfaces

QUALIFICATION APPROVAL

This intensifier can be supplied to DEF STAN 59—60 {part 90), specification No. 077A.

max.

max.

max.

max.

max.
max.
max.
max.

max.

min.

550
5:1

50
880

7.0
10
68
35
35

—54 ..

-100

cd/m2

mA

mix
oC
oC
oC
oC
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XX1Uby

image intensifier

NOTES

1. These values are normalized at zero spatial frequency and are referred 1o the screen.

2. With an input iluminance of E; = 5 x 103 Ix.
E; is increased in less than 10 ms to a value of 10 Ix; the screen will flash instantaneousty and then
black out for a brief period. Thereafter the screen luminance will increase to a steady value. The
recovery time is defined as the interval between the instant of the increase of £ and the instant at
which the screen luminance reaches a value of 6 cd/m? following biackout, see below:

Screen 4 L
iuminance
{cd/m2)

Steady
screen juminance

Steady screen luminance
at E, =101ix

at input illuminance
of S5.#mix

Tube blacks out during
this _period

L— Recovery time ‘_——-? Time

Photocathode illuminance .
is raised instantaneously to 10 ix

3. The supply voltage must be applied between the input contact (positive) and the cathode contact
ring {negative).
Warning: After switching off, the input contact may still be at a d.c. potential of several kV. Itis
advisable to discharge this pin to the cathode contact ring.

4.  The value of photocathode iliuminvan'ce corresponds to a scene illuminance of deep twilight when
the intensifier is incorporated in a typicat sight.

5. The recommended storage conditions are given in General Operational Recommendations — Image
Intensifiers. ’

6. The intensifier will operate at —54 OC but prolonged operation or storage at low temperatures
must be avoided. .

LI
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OUTLINE DRAWING

Overall tength 195 max

A
/*

Locating pin

*Bearing surface

optic surface

* >
o4 Optical length 183 max ————— | ¥
*‘ 154 l'_ Input contact
Cathode /
contact \—J\l/
ring f_} I 70 max
| '50max
Rk | ,""—T
I 1
|
¢—37 14" N ; il len7 e70
mI_x/ ' |l min  max
| (! —l
Photacapend] | 7
ot
fibrfe optic || | - __L
surface 7 T i ‘ j 7.0.max
5.0max Screen fibre

*
Dimensions in mm.
084LL

956 /3 (065860)

Screen
luminance
ted/m?)
10°
7
5
2 ﬁ ‘
102 VH N\,
S
s \
P
v
10 /
7
5
2!
: 1
s 7 7
10-4 10-3 10-2 10! Ty "0 102

Photocathode iliuminance (Ix)

Typical A8C transfer characteristic

XX1306

IMAGE INTENSIFIER

The XX 1306 is a miniature, electrostatically self-focused, inverting microchannel plate image intensifier.
It has 18 mm fibre-optic input and output windows, an integral power supply and automatic gain control
(AGC). Point highlight saturation and bright source protection are features of this intensifier. It is primarily
intended for use in hand held, direct viewing night vision systems, but is also suitable for many, very low

light level applications.

This data must be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS — IMAGE INTENSIFIERS

RECOMMENDED SUPPLY VOLTAGE

2.6

CHARACTERISTICS (Measured at 22 + 3 C with recommended supply voitage)

Photocathode
Surface
Useful diameter
Sensitivity
white light
A =80D nm
A =850 nm
Screen
Phosphor
Useful diameter

Gain, ¢ = 10 mm, E; ~ 50 ulx
Mean screen luminance, E; = 20 mix
Edge magnification, ¢p = 14.4 mm

Centre resolution
Edge resolution, ¢g = 10 mm
Modulation transfer factors note 1
2.5 cycles/mm
7.5 cycles/mm
16 cycles/mm
Equivalent background illumination (EBI)
Image alignment
Recovery time
Supply current, E; = <0.1 Ix
Mass

min.

min,

min.

min.
min.
min.

max.

max.

‘max,

max.

S$25
17.5

200
10
6

P20
17

23 000
46 000

10

0.88
0.94

25
25

0.87
0.70
0.35
0.2
0.8
0.5
40

\

LUJRALL

pANm
mA/W
mA/W

cd/m2
cd/m?2

line pairs/mm
line pairs/mm

9
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XX1306

Image intensifier _ XX1306

RATINGS (Limiting values in accordance with the Absolute Maximum System IEC134)

Supply voltage note 2 max. 2.70 A
Photocathode illuminance note 3 max. 100 mix
Tamp (for storage, 100 h cumulative) max. 68 oc
Tamp (for operation and long term storage) max. 35 oC
min. -5 oC
Tamb (for operation, 2 h max.) min. -20 oc
Axial force between bearing surfaces max. 100 "N

QUALIFICATION APPROVAL
This intensifier may be supplied to DEF STAN 5960 (part 90), specification No. 098.

WARNING

Immediately after operation, the screen will remain electrostatically charged for approximately 1 hour,
. during which time the intensifier should not be handled. Any attempt to discharge the intensifier by
/e any means may result in irreparable damage.

NOTES

1. Measured before the power supply is fitted. These values are normalized at zero spatial frequency
and are referred to the screen.

2. If the supply voltage falls below 2.0 V, the intensifier will not be damaged, but may not function.

3. Prolonged operation with illuminance exceeding 10 mix can reduce the life of the intensifier.

Screen luminance (spatial average) (cd/m?2)

This corresponds to a scene illuminance of deep twilight when the intensifier is incorporated in a
typical sight. However, operation of 1000 hours can be expected with a photocathode illuminance
of 1 mix.
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XX1332

OUTLINE DRAWING
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IMAGE INTENSIFIER

The XX 1332 is an electrostatically self-focused, inverting microchannel plate image intensifier. It has a
50 mm fibre-optic input window and a 40 mm fibre-optic screen window. |t incorporates an integral
power supply and automatic gain contro! (AGC). Point highlight saturation and bright source protection
are features of this intensifier. It is primarily intended for use in night vision systems.

This data must be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS — IMAGE INTENSIFIERS.

RECOMMENDED SUPPLY VOLTAGE 65 V
CHARACTERISTICS {Measured at 22 + 3 OC with recommended supply voltage)
Photocathode

Surface S25
Useful diameter o min. , 48.8 mm )
Sensitivity
white light ’ min. 200 wA/Ilm
A =800 nm min. 15 mA/W
A =850 nm min. 6 mA/W
Screeﬁ: .
Phosphor . P20
Useful diameter ' min. 38.8 mm
Gain, ¢G = 22.5 mm, E; ~ 50 pix ;' min. 30000
) i max. 60 000
Mean screen luminance, ¢g = 22.6 mm, E; = 20 mix min. 4 cd/m2
, I max. 8 cd/m
Centre magnification, ¢4 = 4.0 mm f ' min. 0.61
i max. 0.71
Edge magnification, ¢p = 40 mm | . min. 0.7
i max. 0.77
Centre resolution min. 18 line pairs/mm
Edge resolution, ¢ = 28 mm ; min. 18 line pairs/mm
Modulation transfer factors note 1
& cycles/mm ) min, 0.80
10 cycles/mm ' : min. 0.55
20 cycles/mm min. 0.20
Equivalent background illumination (EB1) max. 0.2 ulx
Image alignment max. 20 nm
Recovery time max. 0.5 s
Supply current, Ej < 1.0'Ix : max. 50 mA
Mass . max. 850 g
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XX1332

Image intensifier

RATINGS (Limiting values in accordance with the Absolute Maximum System |IEC134)

Supply voitage note 2

max. 6.75

Photocathode illuminance note 3 max. 1.0
Tamp (for storage, 100 h cumulative) max. 70
Tamb (for operation and long term storage) max. 35
min, -5

Tamp {for operation, 2 h max.) max. 52
min, —40

Axial force between bearing surfaces max. 150

QUALIFICATION APPROVAL
The intensifier can be supplied to DEF STAN 59—60 {part 90), specification No. 089.

WARNING

Imr_nediatgly after ope(ation, the screen will remain electrostatically charged for approximately 1 hour,
during which time the intensifier should not be handled. Any attempt to discharge the intensifier by

any means may result in irreparable damage.

oc
oC
oc
oC
oC

NOTES
1. Measured before the power supply is fitted. These values are normalized at zero spatial frequency
and are referred to the screen.

2. if thé supply voltage falls below 6.0 V, the intiensifier will not be damaged, but may not function.

3. Prolonged operation with illuminance exceedigngv‘lo mix can reduce the Iife gf‘the intensifie.r.
This corresponds to scene illuminance of deep; tvyilight when the intensifier is mcorpora‘ted ina
typical sight. However, operation of 1000 hours can be expected with a photocathode illuminance

of 1 mix.
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XX1380 SERIES

OUTLINE DRAWING
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IMAGE INTENSIFIERS

Setf-focusing magnifying compact microchannel plate

image intensifiers with integral power supnlv,

incorporating automatic gain control, intended for use in lightweigint night vision systems for visibie

light and near-infrared radiation.

Particular features of these intensifiers include, point highlight saturation, low distortion, high resolution.

and precision engineered reference surfaces. The inten

sifiers have plane fibre-optic input and output

windows and a medium or medium-long persistence phosphor screen.

This data must be read in conjunction with General operational recommendations — Image intensifiers.

CHARACTERISTICS notes
Measured under recommended operating conditions. ‘
Photocathode surface S25
Useful photocathode diameter min. 19,5 mm
Photocathode sensitivity
white light min. 2258 pAlim
A =800 nm min. 20 mAMW
A =850 nm min. 15 mA‘W
Screen phosphor Aluminized P20 type
Overall phosphor persistence XX 1380 medium long
XX1381 medium
Useful screen diameter min. 30 mm
Gain, ¢ = 7,5 mm, E; = 50 ulx preset in the range : 1 15000 t0 18 000
Mean screen luminance, Ej = 10 mix, Fig. 2 ' 1to 6 cd/m?
Linear screen luminance 2 10 cd/m?
Centre magnification, ¢4 = 2,5 mm 1,5
. R _ Typ. 2 %
Distortion, ¢p = 16 mm 3 max. 39
Cent luti min. 44 i i)
entre resolution typ. 4g 'Inepair/mm
Ed luti =16 min. 40 i nepair/mm
ge resolution, ¢ = mm typ. 45 linepair/mm
Reduced area modulation transfer factors, Fig. 3 4,5
at 2,5 cycle/mm min. 92 %
at 7,5 cycle/mm min. 75 %
at 15 cycle/mm min. 45 %
Equivalent background illumination (EBI) max 0,2 wix
Image alignment max 1,0 mm
Screen luminance ratio max. 2
Signal-to-noise ratio XX1380 6 min. 45
XX1381 6 min. 2.8
September 1979 1




XX1380 SERIES

Image intensifiers

J K NANNIUY I HD

(i

CHARACTERISTICS (continued) notes
Mass max. 350 g
Mounting position any
Supply current max., 42 mA
RECOMMENDED OPERATING CONDITIONS
Supply voltage (negative to case) 26 Vdc
Photocathode iliuminance ) 100 ulx
Ambient temperature 25+5 0OC
LIMITING VALUES
(Absolute maximum rating system)
Supply voltage 7 max. 34 Vd.c
Photocathode illuminance during storage 8 max. 5000 Ix
. . : oC
b " max. 52 ©°C |
Ambient operating temperature min. _40 ©OC V
. ' 50 ©C
bient st & max. 60
Ambient storage temperature ~min. 86 OC_ »
Axial bearing force between surfaces M and N - 9 max. 250 N

SHOCK AND VIBRATION RESISTANCE

The foliowing test conditions are applied on a sampling basis to assess the mechanical quality of the
intensifiers.

Shock 1
The device is subjected 6 times to a peak acceleration of 500g in each of the following directions:

a. / longitudinal axis;
b. 1 longitudinal axis.

Pulse shape: half-sinusoidal.
Pulse duration: 0,30 *+ 0,05 ms measured between the 10% of peak amplitude values.

Shock 2
The device is subjected 6 times to a peak acceleration of 140g in each of the following directions:

a, // longitudinal axis;
b. 1 longitudinal axis.

Pulse shape: half-sinusoidal.
Pulse duration: 9,0 = 0,9 ms measured between the 10% of peak amplitude values.

Vibration

The device is subjected to a vibration frequency of 10 Hz to 3500 Hz with an acceleration of 2,5g in
the following directions:

a. / longitudinal axis;

b. L longitudinal axis.

Duration of vibration: 3C min.
Sweep rate: 10 Hz to 3500 Hz to 10 Hz in a logarithmic sweep rate of 30 min.

DO R

P AN s

Wi T

Notes
1. Gain may be defined as Lo/Ej cd/m?/Ix orasmL
2. Below this level the local screen luminance and p
3. The same limits also apply at ¢ p = 19 mm.
4. The measurement is referred to the centre of the

5. Measuring the modulation transfer factors in a rags
6. The signal-to-noise ratio is measured by uniformiy
of known area on the photocathode. The resultapy

with a four-pole Butterworth low-pass filter set fg
filter is measured with a d.c. and r.m.s. meter. T

has a bandwidth of 17,5 Hz. Signal-to-noise ratig§s

So— Sb

Fhe|latter is dimensionless.
ogathbde illuminance are linearly related.

10t pcathode.

ceg ;a‘réa gives a negligible low frequency drop.
|!Il:1'ni‘n:ating, with illuminance E;, a circular spot
output photocurrent from the screen is filtered
la 3dB %point at 20 Hz. The output from the
#¢lcombination of the filter and the P20 phosphor
‘defined as:

g / 1,24 x 108
2= K ——————. X
N VING? = Np?) E;

K = correction factor for filter (1,32), to obtai
Ng = r.m.s. signal output. i
8o = d.c. signal output. ;
Ny, = r.m.s. signal output
Sy, = d.c. signal output
E; = photocathode illuminance.
A = area of circular spot.

7. The intensifiers will not be damaged but may not

8. 'Expo?ure to focused intense light or infrared raxJii

9. The intensifier should be mounted only between
Surface M is defined by the diameters 39 mm and
Surface N is defined by the diameters 58 mm and

| “O's)

} when the intensifig

bquivalent bandwidth of 10 Hz.

photocathode is capped.

huni:tioh if the supply voltage falls below 2,3 V.
tion should be avoided.

beéring surfaces M and N.

35 mm at the photocathode end.

61 mm at the screen end.

I
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This iarmation is derived from development samples made availab
for evatuation, it does not form part ol our data handbook system a: o

does not necessarily imply 1hat the dewice will go into productionii:

XX1410 -
{development no. F23XX)

source protection are features of this intensifier. 1t i
vision goggles, but is suitable for many very low light

This data must be read in conjunction with General

CHARACTERISTICS
Measured under Recommended Operating Conditions: '
Photocathode surface

Useful photocathode diameter

Photocathode sensitivity*
white light
A =800 nm
A=850nm

Screen phosphor
Output window, radius of concave surface

Gain ¢g = 17,0 mm, E; ~ 20 plx
Mean screen luminance E; = 20 mix

Edge magnification ¢p = 14 mm

Centre resolution
Edge resolution ¢g = 14 mm

Modulation transfer factors (reduced area method) *
2,5 cycles/mm i
7,5 cycies/mm
16 cycles/mm

Equivalent background illumination
Power consumption

Mass

* Measured before the power supply is fitted.

X

imity focused micro-channel plate image

e inverting (“twister”’) output windows.
ol. Point highlight saturation and bright

v i;lyjintended for use in lightweight night
| applications.

i naj recommendations — Image intensifiers.

S25
min, 17,5 mm

240 pAfim
20 mA/W
15 mA/W
Aluminized P20
40,00+ 0,1 mm

min. ‘7 500
max. 15000
min. 3 cd/m?
max. 1 cd/m?
min. 0,995
max. 1,005
min. 25 line pairs/mm
min. 25 line pairs/mm
86 %
68 %
20 %
max. 0,4 plx
max. 45 mW
max. 100 g

Y3 -
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XX1410

Image intensifier

AX147W0

RECOMMENDED OPERATING CONDITIONS

Supply voltage {negative terminal should be grounded) 25V
Photocathode illuminance typ. 100 ulx
Tamb 22+3 OC
WARNING

Immediately after operation, the screen will remain electrostatically charged for approximately 1 hour,

during which time the intensifier should not beihandled. Any attempt to discharge the intensifier by
any means may resulit in irreparable damage.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage * max 32V
Photocathode iliuminance max. 0,1 Ix
max. 65 °C
} Tamb (for storage, 2 hours max.) min. 54 OC
E Tamb (for continuous operation) max. 35 oC
E Tamb (for long term storage) max. 27 0c =~
<10 7275514
£ R
~ (S U U |
'S INEREEANI I
= ‘gainl=‘ 1&_000
= o ERR R
=3 RN
© V {gain = 7600
g 1 ‘
2 :
—_— Z 1
e L
=
[ T
2 ;
@ ;
g )l :
107 =2 :
E = 3
=2 T
P :
@ :
@ H
3 1
10~2 f
10-3
10-5 10-4 10-3 10-2 10 102 103

photocathode illuminance (ix)

Fig. 1 Typical automatic gain contro! characteristic.

»* |f the supply voltage falls below 2,2 V, but remains greater than —2,7 V the intensifier will not be
damaged, but may not function.

P

PN

DEVELOPMENT SAMPLE DATA

OUTLINE DRAWING

Locating slot: depth 3,05 min.
width 3,05 min.

contact: length 5,6
width 3,2

Maximum contact force must not exceed 10 N.

T
I

+2,7 V contact "6

R

! |
optical path

266103

! T

— locating slot

17278613

Dimensions in mm

2 September 1979
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GENERAL OPERATIONAL NOTES

1 PRINCIPLES OF OPERATION

The intensified Silicon Vidicon {ISV} tube consists of three main components: an image section, a
silicon diode array target and a vidicon read-out section. This is shown schematically in Fig. 1 for the
case of an electrostaticaily focused image section.

fibre-optic  focus electrode anode {0V)
faceplate / {(-8,8kV} /
£ grid & grid3 grid 1

/ / /- .

light r——'\__/__nt_\jr
~ el e
\ / \ ) \

\ K
*\ vidicon type gun grid 2 cathode

photocathode target assembly
-SkV} {(+10V} 7279470

[2)

\

Fig. 1 Schematic representation of electrode arrangement in an ISV tube.

During operation an image of the scene which is formed on the ‘plane entrance side of a fibre-optic
faceplate is guided through the glass fibres and strikes a photocathode, which covers the curved inner
side of the faceplate. The emitted photoelectrons are accelerated and focused by an electron-optical

systern onto the silicon target. Typical voltages for the electrodes in the image section are given in Fig. 1.

The photoelectrons strike the target with an'energy of e.g. 9 keV. The target closely resembiles that of
asilicon vidicon camera tube, described in the General Operational Notes for these tubes. Each electron
creates in the target a large number of electron-hole pairs. The holes diffuse through the target in the
direction of more negative potentials. Most of them drift across the p-n functions in the target, thereby
partially discharging the diodes. The replenishing of the diode charges by the scanning beam constitutes
the video signal.

The scanning section is the same as is found in a standard vidicon tube with magnetic focusing and
deflection.

September 1979
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INTENSIFIED

SILICON VIDICON

TUBES

General operational notes

TUBES

DILILUIN vibrowu v

2

2 PROPERTIES
(For target properties see also General Operational Notes Silicon Vidicon Tubes.)

2. 1 Sensitivity

The sensitivity of an ISV tube mainly depends on photocathode sensitivity and target gain. The photo-
cathode used in the 1SV types in the XQ1700 series has an S20 spectral response; a typical spectral
sensitivity distribution is shown in the data sheets for this tube.

For tungsten light with colour temperature 2856 K a typical value for the luminous sensitivity is
180 uA/lumen. .
The effective target gain (the number of holes collected per impinging photo-electron) depends on the
energy with which the electrons strike the target. Typical values for the types in the XQ 1700 series are:
® at an electron energy of 9 keV: 1500.

® at an electron energy of 3keV: 10,

Theoretically, the energy needed for the production of one electron-hole pair is only about 3,5 eV.
There is, however, a threshold of about 2,8 keV which has to be surpassed before hole collection starts
to become significant. .

As the ratio of the target gain at 9 keV to the target gairat 3 keV is over 100 to 1, automatic gain
control over a large range is possible by controiling the photocathode voltage.

2.2 Noise o

The noise found in the video signal from an {SV ‘g‘ube has two components: amplifier noise and signal
noise. Amplifier noise depends on preamplifier cijrcuitry and tube output capacitance. Signal noise
depends on target gain and is proportional to the;square root of the signal current. Both increase with
increasing video bandwidth. !

Amplifier noise and signal noise are shown in Fid. 2 for two values of the target gain, 1500 and 150.
. ) 7279171
20

Signal noise is given as a function of the signa! current. The curves in Fig. 2 apply to a typical tube in
the XQ1700 series, for a video bandwidth of 5 MHz.

it is seen that, except at low values of target gain and signal current, signal noise preponderates. As seen
on the monitor, signal noise is more coarse grained than amplifier noise. Amplifier naise is the noise
that remains when the lens is capped; this offers a means of checking the relative importance of ampli-
fier noise.

2. 3 Limiting resolution

The limiting resolution of the ISV types in the XQ1700 series in the picture centre is about 600 TV
fines (7,5 MHz) or 30 line pairs per mm as measured on the target, at a signal current of 200 nA. This
signal current is obtained at a faceplate itlumination of about 5 x 10°® lux for a photocathode sensitivity
of 170 uA/lumen and a target gain of 1500 (photocathode voltage —9 kV}. At lower signal currents the
limiting resolution decreases because of the decreasing signal-to-noise ratio.

3 EQUIPMENT DESIGN AND OPERATING CONDITIONS

Assemblies using ISV tubes should include a means of preventing high voltagé breakdown {including

corona) in the region surrounding the image section. The ISV types in the XQ1700 series are available

in two versions, either potted, with a resistive voltage divider chain on the intensifier, or unpotted. The

potted version provides the above indicated values.

|f unpotted versions are used, the system designer must consider the following points:

® These complex vacuum devices are manufactured to be as strong as possible. However, because of
their construction, the glass-to-metal seafs and fibre optic-to-gfass seals can easily be broken if excess
thermal or mechanical stress is applied. Care must be taken not only in the mounting of the tube in
the system, but also in the making of contacts onto the tube.

® Metal flanges connecting to the photocathode and the focus electrode will be operated at voitages up
to —10 kV. Clearances and connecting structures should be spaced, shaped or coated to provide per-
sonnel protection, prevent formation of leakage paths, especially during periods of high relative
humidity, and to prevent corona. These flanges (and the anode flange) should also be protected from

rms bandwidth §MHz extended exposure 1o corrosive atmospheres such as salt air.

noise ® The focus electrode operating voltage has to be adjusted individually for each tube. It can be derived
current from a high impedance voltage divider. External leakage is the only significant load. In the factory-

{nA) potted tubes the total resistance of this voltage divider is in the order of 10° §2.

15 4 e Fibre-optic faceplates should not be subjected to high voitage differences between the surfaces.
Because the inner surface bears the photocathode which operates up to 10 kV below ground, the
- outer surface of the fibre-optic faceplate must be guarded from ground. In a high voltage field,
individual fibres in the faceplate may undergo electrical breakdown resuiting in a field of scintil-
lations which excite the photocathode. Allowed to continue, this breakdown can lead to catastrophic-
tube failure due to air leakage. The factory-potted tubes employ a guard electrode in the form of a
transparent conductive coating on a cover glass plate in contact with the outer surface of the fibre
optic. This guard electrode is operated at the photocathode potential. The fibre plate is thus in a
3 field-free region and the clear glass prevents atmospheric particles from resting in the focal plane of
the optical system. Spaced away from the focal plane by the thickness of the cover glass, smal!
particies will be sufficiently out of focus so as not to be resolved in the resulting picture.

The photocathode shouid not be exposed to light radiation in excess of 10 lux. Failure to meet this
requirement may cause image burn-in.

Target voltage variations hardly affect the sensitivity of an ISV tube. The optimum target voltage is
indicated on the test sheet as delivered with each tube. 11 is determined by trading ofi the increase
in maximum discharge current and speed of response obtained at higher target voitages with the
accompanying increase of dark current and, eventually, increase of intensity of ion spots.

The mesh electrode voltage should be chosen relatively low as at high mesh electrode voltages dark
current may increase during life (for recommended value of operating conditions in data sheets).

signal noise (target gain 1500x}

signal noise (target gain 150 x)

; amplifier noise
O i MARE Rty NS QR Eap SN NI G S

R S T Tt |

LiTi]

120 160

\NT

200 240
signal current {nA)

0 40

0 i b S s X W e
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XQ1700 SERIES

CAMERA TUBE

intensified Silicon Vidicon (1SV) camera tube designed for use in fow light level TV camera systems.
It is available in two forms, either potted with a resistive voltage-divider chain on the intensifier, or
unpotted. Two standard potting configurations are available.

QUICK REFERENCE DATA

image intensifier section

Useful image diameter 16 mm
Spectral response : S20
Focusing electrostatic
Magnification 1

Camera tube section
Separate mesh

Focusin93 . magnetic S
Deflection ) . magnetic E
Heater 6,3 V, 95 mA —_
Resolution 600 TV lines
OPTICAL
Diagonal of quality réctangle

_(aspect ratio 3:4) < 15,8 mm

Orientation of image on faceplate
The direction of the horizontal scan should be essentially paraliel to the plane passing through the
longitudinal tube axis and the index pin.

Spectral response

max. response at A= 550 nm
cut-off at A~  gs50nm
curve: see Fig. 3
MECHANICAL DATA
Base JEDEC EB-11
Mounting position any .
Net mass approx. 125 g (unpotted version); 270 g (potted version)
September 1979 1




XQ1700 SERIES

(5)

Camera tube

XQ1700 SERIES

short
index pin

192,79+ 3.56

77715586

encapsulation P4

-57

c
=
=1
o
(4
=
°
c
8
Q
0

horizontal

@
N
W
58
KE
o5
cg
g

\

! image section
faceplate
4

- |

- 599+038 >
front P2

*2921+0,25 &) o
e! 26,67 l

Fig. 1.

P2

192794356
unencapsulated

-|1L_gi<
encapsulation
black, 30 cm long.
Location of socket seating plane.

.

j« 599+038

\
Electrostatic shield lead, grey, 30 cm.

Location of scanned target plane.

Photocathode lead, 20 cm long.
Location of image plane.

Anode lead

Target tead, 15 cm long.

3

HEATING

Indirect by a.c. or d.c.; parallel supply
Heater voltage

Heater current

CAPACITANCES

Signal electrode to all

ACCESSORIES
Socket

Deflection and focusing coil unit

DEFLECTION
FOCUSING

Image intensifier section
Camera tube section

LIMITING VALUES (Absolute maximum rating system)

for a scanned area of 9,6 mm x 12,8 mm

Vi 6,3V +5%
I¢ 95 mA
Cas 10 pF

Cinch no. 8VT, or equivalent

AT1116, or equivalent

magnetic

electrostatic
magnetic

“Full-sizg scanning”’, i.e. scanning of a 9,6 mm x 12,8 mm area of the photoconductive layer, should

always be applied. Underscanning, i.e. scanning of an area smaller than 9,6 mm x 12,8 mm, may cause
permanent damage to the specified fuil-size aréa.

Photocathode voltage

Focusing electrode voltage of intensifier
Signal electrode voltage

Grid 4 (mesh) voltage

Grid 3 (collector) voltage

Grid 4 to grid 3 voitage

Grid 2 voltage

Grid 1 voltage
negative
positive

Cathode to heater voltage
peak positive
peak negative

Output current, peak

Faceplate temperature
storage
operation

Cathode heating time
before drawing cathode current

v ' max. 10kV
- min, 3kV
98 + 1% of photocathode voltage
v max. 12V
as min. 8V
Va4 max. 550V
Vg3 max. 550V
VIRV max. 350V
g4'Vg3 min. 0V
Vg2 max. 450 V
Vg1 max. 126V
Va1 max. oV
Viip max. 25V
—Vkip max. 10V
lasp max. 1 uA
max. +70°0C
t min. —300C
max. +600C
t min. —250C
Tk min. 1 min
September 1979 3




XQ17OO SER|ES Camera tube XQ17OO SER'ES

TYPICAL OPERATING CONDITIONS AND PERFORMANCE SPURIOUS SIGNAL SPECIFICATION

faceplate temperature of 30 £ 5 °C ) )
for a scanned area of 9,6 mm x 12,8 mm and a facepla p Picture quality (due to blemishes)

Conditions : Test conditions. test chain
Photocathode voltage of intensifier Vi —6 kV ; ® The tube under test shall be evaluated in a test chain with a bandwidth of 5,5 MHz.
Focusing electrode voltage of intensifier Vg —-5,88 kV H ® No aperture or gamma correction shalt be applied.
Anode voltage of intensifier Vai earth ¢ A waveform oscilloscope with a bandwidth of 5,5 MHz shall be used to measure the contrast of
Signal electrode voltage Vs 8to12 V ; blemishes as a percentage of a peak white signal current of 200 nA.
® The monitor shall be set for a just visib! hen | i : .
. 400 V ] sible raster when lens is capped, and for a non-biooming white
Grid 4 {mesh} volitage Vga raster when lens is uncapped.
Grid 3 (collector) voltage Vg3 300V
Grid 2 {accelerator) voitage Vg2 300 V Test conditions: tube settings
Beam current I 500 nA The pictur.e quality is e.valuated with a signal electrode voltage applied as indicated on the tube test
Signal current s 200 nA sheet and in the following settings with respect to highlight signal current and beam current:
Performance highlight signal current Ig 200 0 | nA
Dark current o 10nA beam current adjusted for correct 1
Sensitivity, illumination with c.t. = 2856 K; Vi = ~-9 kV 32 pA/ix stabilization of a signal current of I, 500 500 | nA
Luminous sensitivity, c.t. = 2856 K 180 uA/im type of blermish ;
. p mis H H i
- Decay, residual signal current 60 ms after cessation of the > black or white ’ white 1
= it - initial s t=0,2 uA 12% : ‘ s
= illumination {c.t. = 2856 K), initial signal curren 2 U ) The specified area of 8,6 mm x 12,8 mm on the target is evenly illuminated with tungsten light of -
= Limiting resolution, in picture centre 600 TV lines 2??6 K .through a back.—illuminated test transparency with an aspect ratio of 3:4. The test chart is E
Modulation depth, centre divided into three quality zones by two concentric circles with diameters as shown in Fig. 2. -
at 200 TV lines 70:&
at 400 TV lines 30 %
Blooming, 1% of diagonal spot, 10° overioad 6% o . = T
Target gain — ;
Vi = ~9 KV 1500 [
Vi = =3 kV 10 0.".1":h h
!
Signal current capability 1000 nA |t |
Uniformity of sensitivity 20% i
Uniformity of dark current 2nA 7275584
" Distortion o o 2% .
. A Fig. 2 Test chart.
% The picture obtained shall be observed at a monitor.
4 Sepxembgr 1979 September 1979
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XQ1700 SERIES Camera tube

. ) AUI/UU OERIED

BLEMISH SPECIFICATION

120 7275590
Blemishes are allowed to the extent indicated below. . T I
i ' z 1
type maximum cor}trast blermsh zone | { zone || zone |11 total ! ; T T
number chicken size 2 1
blemishes{ wires % of h | white | total | white| total | white | total | white | total ‘2 l
S70XQA 5 10 >1,0 0 0 o] 0 0 0 0 ¢} g 100
>0,6 0 | 2 0! 4 0| 4 0| 8 K \
>0,2 1 6 3 1 6 11 6 15 8
<0,2 see note 4 a ] \
S70XQB 10 10 >1,0 ¢} [¢] 0 0 0 0 0 0 2 \
>06 ol 3 o | 4 1| 4 1] 10 s 80 \
>0,2 2 | 6 5 14 8 14 10 | 20 ~
<0,2 see note 4
S$70XQC 10 30 >2.1 0 0 0 0 0 0 0 0 \ ¥
>1,3 0 0 0 1 0 2 0 3 -
>1,0 0 1 0 3 0 4 0 8 60 ]
>0,6 0 3 1 8 1 g9 |- 2 25 |
>0,2 2 9 5 18 8 18 12 1 30 L
J <0,2 L see note 4 . \\
Notes 2 40 —
1. Blemish size is given in % of picture height. {- E
2. Contrast is given in % of 200 nA peak white:signal current. ‘ ; -
3. Blemishes with contrast at or below the maximum contrast are not counted. ! -
4. Blemishes of 0,2% of picture height or less are not counted uniess they form a disturbing pattern \ | &
which has an average contrast greater than the maximum contrast. ) 20 s
5. The blemish count is cumulative so that any blemish greater than 0,6% picture height counts as part \ b
of the allowed blemishes of greater than 0,2% picture height. *
6. Multi-fibre boundary lines (‘chicken wire’) will not be counted as blemishes unless their contrast \
exceeds the maximum contrast, "] ] !
0 l N
OPERATING CONSIDERATIONS 200 200 ) 800 1500
1. The photocathode should not be exposed to light radiation in excess of 10 lux. Failure to meet this A (nm)

requirement may cause image burn-in.

2. The maximum d.c. electrode voltage ratings should not be exceeded. Failure to meet this require- :
ment may seriously reduce the life expectancy of the tube and may cause internal breakdowns. . Fig. 3 Typical spectral response curve $20.

3. The photocathode of the ISV tube operates at a high d.c. potential. Unless adequate corona dis-
charge suppression precautions are taken there is a high probability of permanent damage to the
device.

4. If unpotted versions of this tube are purchased the following points must be considered:

{a) These complex vacuum devices are manufactured to be as strong as is practicable. However,
because of their construction, the glass-to-metal seals and fibre-optic-to-glass seals can easily
be broken if excess thermal or mechanical stress is applied. Care must be taken not only in
the mounting of the tube in the system, but also in the making of contacts onto the tube.

{b) Due to the high voltages necessary to'operate the intensifier section, the tube should be
mounted in an assembly which is designed not only to protect the tube from corona problems
but also to protect the test personnel, Care should be taken to eliminate leakage paths.

. Any guarantee or warranty is void if evidence of external arcing, corona discharge or mechanical
or thermal stress as mentioned in points 110 4, is present.

o
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Pyroelectric Vidicons




PYROELECTRIC
VIDICONS

GENERAL OPERATIONAL NOTES

To be read in conjunction with General operational notes vidicon tubes.

1 PRINCIPLES OF OPERATION

A pyroelectric vidicon {PEV) is a pick-up tube sensitive to infrared radiation. With the target materiais
used at present imaging is possible in principle with radiation of any wavelength between 2 and 400 um.
As the atmosphere is not transparent to all infrared wavelengths, a transparent ‘window’ in the
atmosphere has to be selected, e.g. the wavelength band from 8 to 14 um. Our PEVs have germanium
faceplates with anti-reflection coatings optimized for this waveband. The wavelength distribution of
the thermal radiation emitted at room temperature peaks in this band.

In a standard vidicon the change in photoconductivity of the target material is used for signal generation.
in a PEV the temperature rise of the target material caused by absorption of infrared radiation is used.
A temperature dependent property of the PEV target, its electrical polarization, detects this tempera-
ture rise.

The pyroelectric material is a non-centrosymmetric crystal which has permanent dipoles in the form of
naturallﬁpo!arized microscopic domains. The degree of polarization is temperature dependent.
Normally these domains do not all have the same orientation, so that the polarization, averaged over a
targe number of domains, will be zero. By applying a strong electric field parallel to the polar axis, all
domains can be orientated in the same direction. This process is called ‘poling’. When the poling field is
removed, a ‘spontaneous’ polarization remains in the pyroelectric crystal, The direction of orientation
forms the ‘polar axis’ in the crystal.

The target of a PEV consists of a slice of pyroelectric material, cut perpendicularly to the polar axis.
The electrical polarization is a bulk property of the material, but it is numerically equal to the charge
density on surfaces normal to the polar axis. Therefore: .

-

polarization P = surface charge/m?.

Pyroelectric materials presently used in PEVs are, e.g. triglycine sulphate (TGS) and deuterated
fluoroberyllate (DTGFB). Figure 1 shows the dependence of the electrical polarization on temperature
in TGS.

g ———

"
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’YROELECTRIC
" VIDICONS

General operational notes

VIDICONS

PYROELECTRIC

7275714

0,04

(C/m2)
0.03 S

0.02

0,01

N\

0] 10 20 30 40 50 60
temperature (°C)

Fig. 1 Spontaneous polarization versus temperature in TGS.

) For"a'surface area A, the surface charge Q = P x A. The change in surface charge per unit of time, i.e.

the current to the surface, is

dQ dP dP dT dT
AT AT R AP E

where p = g—;, the pyroelectric coefficient.

— focusing coils
— horizonta! and vertical u||gnment
deflectian coils conls

facus electrode
/ first anode

cathode

limiting
m diaphragm 7275713

q
target mesh second gnade
connection

Fig. 2 Schematic electrode configuration ina PEV.

Now, let us consider a PEV, as schematically represented in Fig. 2.

The polarization of the pyroelectric target is perpendicular to the surface. Prior to operation the target
has been poled in such a way that the surface facing the electron beam is negatively polarized. The
irradiated side of the target is covered with a thin layer of transparent, electrically conducting materia!
with low heat conductance, the signal plate. During operation a negative volitage, e.g. -10 V, is applied
to the signal plate. The electron beam stabilizes the potential of the scanned surface to the cathode
potential.

A change of the target temperature due to absorption of infrared radiation results in a change of
polarization — and therefore in a change of the surface charge. This change can be read out by the
electron beam, the charge deposited by the beam constitutes the video signal, as in a standard vidicon.
The tube is therefore sensitive to temperature changes.

After each scan of the electron beam the potential of the target has been altered and it is therefore
necessary to recharge positively the target between the scannings. This can be achieved in several ways;
in the PEVs described in this handbook it is done by secondary emission during line flyback: the
secondary emission pedestal method.

In this method the cathode voltage is decreased during line feedback to e.g. 80 V, and at the same time
the beam current is strongly increased. As in this situation the secondary emission coefficient at the
target is larger than one, the surface is charged in the positive direction. During normal read-out, with
the cathode at O V, the positive charge supplied during fiyback is removed again. A typical value for
this ‘pedestal current’ during read-out is 100 nA. Changes in the surface charge due to temperature
changes can now be read out in'both directions, as they are superimposed on the pedestal current.

With a PEV only temperature changes can be observed. If temperature differences have to be seen in
an object, these differences have to be converted into temperature changes. Two techniques may be
employed to achieve this:

® panning the camera across the scene.
® interrupting the incoming radiation with a mechanical shutter (chopper).

To achieve optimum results it is necessary for the video signal to be electronically processed. Methods
such as image difference processing, edge enhancement and contour enhancement may be useful.

The signal currents of a PEV are very small, typically 5 nA. This means that the preamplifier circuitry
has to be designed very carefully and that spurious sugnals such as those caused by camera microphony,
must be kept at very low levels.

Two important sources of signa! |oss, especially at higher spatial frequencies, are found in PEVs:

lateral diffusion of heat and discharge lag.

‘Lateral conduction of heat reduces the temperature differences in the target. The thermal conductivity
of the target must therefore be small. This depends on material, thickness and size of the target; it may
also be reduced_‘by breaking the target up in small islands, this is called ‘reticulation’.

The signal voltage excursions at the target are very smail because of the very small signal currents and
the large target capacitance (approx. 25 000 pF). Due to this, read-out by the electron beam is far from
perfect. This results in image smear with moving objects {panning) and loss of signal. Two factors
determine discharge lag: the target capacitance and the beam resistance. The target capacitance can be
changed by changing the target material, thickness or size. The beam resistance is reduced by using a
non-cross-over gun design.
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2 MAIN PROPERTIES
2.1 Sensitivity
The sensitivity of a PEV may be expressed in amperes per watt incident on ﬂ.'ne scanned area of the
target; this is called the ‘responsivity’. The sensitivity may also be expressed in amperes per °C
temperature difference in the object; this is called simply the ‘sensitivity’.
The responsivity and the sensitivity depend on the mode of operation. For the panned mode of opera-
tion at optimum panning speed {about 3 mm/s, as measured on the target). Typical values for the tube
type S58XQ (f:1 lens; scene contrast 10 ©C with reference to a 300 K black body source) are:
responsivity: 5 pA/W;
sensitivity: 4 nA/OC in scene.

2.3 Minimum resolvable temperature (MRT)

This important property is measured by imaging a bar pattern object of alternately hot and cold bars
on the target, so that the bars in the image on the target are paraliel to the vertical scanning direction.
The spatial frequency of the bar pattern on the target is f1 {in line pair/mm) or N4 (in TV lines per
picture height); the temperature difference between the hot and cold bars is such that the bars are
visible. Then the temperature difference is reduced until the bars are not clearly discernible to an
observer. The temperature difference at which this happens is called the MRT at the spatial frequency
f1 orat Nq TV lines per picture height.

The MRT is a property of the entire infrared system, it is extremely dependent on the lens aperture
and transmission and also on mode of operation, noise level and pedestal current level. It is usually
presented as a function of the spatial frequency. Examples are given in Fig. 4,

1 1275716
2.2 Spatial frequency response 1 I S A
Due to lateral heat conductance and discharge lag the sensitivity falls off rather fast with increasing : | L
spatial frequency. An example is given in Fig. 3 (scanning height 20 mm). : Fip =
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Fig. 3 Panning-mode sensitivity of PEV with TGS target.
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3 EQUIPMENT DESIGN AND OPERATING COI\}IDlTlONS

3.1 Poling of the target J

Prior to operation the target has to be poled. A mo;mentary poling switch, in conjunction with a beam
on-off switch, may be used. Operation of the polin;g switch disconnects the signal plate from its usual
operating voltage and connects it to a potential SO‘to 100 V below the grid 4 voltage. This is done
while the beam is bombarding the target. By seconpary emission a voltage difference of 50to 100 V is
now established across the layer, which is sufficient for poling of the target. After cutting off the beam

and reducing the target voltage to its operating potential the tube is ready for operation.

3.2 Pedestal current .
During line flyback positive charge is deposited on the target by secondary emission. For this purpose
negative-going pulses are applied to the cathode and to grid 1, as shown in Fig. 5.

——I | 1,5 us
+15V — — — 4 Fr—————— - -———— grid 1 voltage
oV 4 T | —t cathode voltage
| i I '
‘ | | 12 us —s| J«— tine blanking N
—sov———L -~ L4 4 d
-70V

—>’ L— 6,5us ——{ L——Iineflyback 7278717

Fig. 5 Electrode voltages for pedestal generation.

The cathode voltage is reduced to about —70 V during line flyback. The beam current during this
period is increased to several uA; it is set to obtain a pedestal current of e.g. 100 nA during read-out by
the proper adjustment of the grid 1 voltage during the line blanking period. At lower pedestal current
more discharge lag is found.

Figure 6 shows a schematic diagram of a cathode-driven pedestal current generator. In operation
integrated circuit 1C1A establishes the turn-on of the cathode pulse with respect to horizontal blanking
which is simultaneously applied to grid 1. Integrate(fl circuit 1C1B determines the turn-off time so that
R2 in conjunction with R1 controls the cathode pulse width and position {with respect to the blanking
windows). Transistors Q1 and Q2 operate as a pu’sh-puH emitter-follower pair to invert and amplify

the pulise, R3 controlling its amplitude, and couplle t to the PEV cathode.

+Vj{de) amplitude adj.
l {—+ —0 V3 {dc.)
7; FRs
v
_ PEDESTAL
R1 position R2 A width PULSE
adj. adj.
1 AMPLIFIER [}
horizontal | PEDESTAL PEDESTAL | _J Q1
drive PULSE PULSE PEV tube
—1 POSITION WIDTH 1" cathode
IC1A IC18 ) PEDESTAL
PULSE
- |
offi on ver.ﬁcal_} AMPLIFIER
S1 -1 drive Q2

in tandem with

beam on/off switch 7275731

‘4

Fig. 6 Block diagram of typical cathode-driven pedestal current generator.
3.3 Shading v
In order to deposit the positive charge uniformly on the target during line flyback the scanning speed
in this period has to be constant. Scanning speed variations during flyback results in pedestal current
variations during read-out. As the pedestal current is subtracted from the output current in the video
amplifier to obtain the signal current, pedestai current variations should be kept as small as possible.
Some non-uniformity of the pedestal current, especially in the horizontal direction, however, cannot
be avoided. it is therefore usually necessary to supply horizontal shading correction signals of parabolic
and sawtooth shapée.

3.4 Overscanning

Overscanning of the used target area is necessary to avoid edge effects connected with pedestal genera-
tion. In the case of a useful target area of 18 mm diameter, it is advisable to use a scanned area of
26,5 x 20 mm (4 — 3 ratio).

3.5 Blanking

As the cathode is used for pedestal generation, blanking has to be applied to grid 1. The blanking
voltages should be chosen so as to obtain the required pedestal current during read-out.

To eliminate the bright ring caused by the beam striking the target edge during overscan, circular
blanking is advised.

3.6 Preamplifier

Since the output signal currents are very iow, a very low-noise preamplifier with high gain is necessary.
It must also accommodate the 100 nA or 200 nA pedestal current without being overloaded.
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3.7 Panning and chopping

The panning mode of operation is the simplest to implement: without signal processing it results in the
best temperature sensitivity. It has three disadvantages however:

® the image of the scene is continuously moving on the monitor;

® since cooling of the target produces a signal of opposite polarity, the panned image of a hot target
is often followed by a black trail;

® horizontal panning causes information loss for horizontal objects, since these are not modulated in a
horizontal scan.

With faster panning discharge lag increases, with stower panning there will be more time for thermal
diffusion. Therefore, an optimum panning rate exists which forms the best compromise between the
effects of discharge lag and thermal diffusion. In practice, for the optimum a velocity of a few mm/s,
as measured on the target, is found.

The chopping mode of operation is somewhat more difficult to implement. The chopper blade must be
synchronized with the scanning beam to produce maximum signal. During the open portion of the
chopper cycle a positive signal is produced. During the closed portion a negative signal results. This
latter signal should be electrically inverted to produce a positive signal. If this were not done the eye
would integrate both the positive and negative signals resulting in signal cancellation.

The chopping frequency may be 25 Hz (30 Hz} or tower. In the latter case the signal-to-noise ratio can
improve due 1o signal integration. .

3.8 Target temperature

As can be seen in Fig. 1, above a certain temperature {the Curie temperature) the polarization
disappears. The optimum temperature for the target is slightly below this point. For TGS target the
Curie temperature is about 49 OC, the operating temperature of the target should be between 35 ©C
and 45 OC. A temperature in this range is usually reached due to the heating of the target by the power
dissipation of the camera and tube electronics.

The Curie temperature of DTGFB is dependent on the deuterium content and is between 73 ©C and
82 OC. The operating temperature of a DTGFB target should be about 60 ©C. To obtain this tempera-
ture, additional heating is necessary. Tubes with DGTFB targets are equipped with a target heater for
this purpose. The camera system must provide a means for sensing the target temperature and for
stabilizing this temperature by control of the target heater power.

If the Curie temperature is exceeded, the PEV is not damaged. It returns to normal operation when the
target temperature returns below the Curie temperature.

3.9 Clamping

Clamping is used to establish a black reference in the picture. The clamp position should be set just
before the ieft edge of the picture, the leading edge of the pedestal signal should be clamped to black.
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SPURIOUS SIGNAL SPECIFICATION
for pyroelectric Vidicons S58XQ, S66XQ, S67XQ

PICTURE QUALITY

When used as the infrared imaging element in a properly designed and correctly operated thermai
imaging system, the pyroelectric Vidicons will produce an image which has a minimal spurious
signal level. The limitations on the allowed spurious signals are given in the table.

Definitions
The spurious signals of concern consist only of PEV target and window biemishes which result in

a) small areas (called spots, if they are sharply defined; smudges, if otherwise) producing a spurious
signal, i.e., an uneven modulation of any signal current between black fevel {pedestal level) and white
level (average signal current), and )

b} smears, streaks, mottled, or grainy background or other fixed background patterns.

Spots and smudges are evaluated only if their contrasts with respect to their surround exceed 10%

of the reference white (hot) signal level (50 nA} and only if their sizes {diameter, or length plus width,
divided‘py 2} exceed the equivalent of 0,4% of the picture height. As such, they are only aliowed to
the extent shown below.

Smears, streaks, mottled, or grainy background or other fixed background natterns (fixed pattern
"noise’’) are not allowed if their average contrasts with respect to their surround exceed 5% of the
reference average white signal level (50 nA).

CONDITIONS FOR EVALUATION

The tube must be operated in accordance with the ""Typical Operating Conditions’’ with the rec-
ommended secondary electron emission generated pedestal current {see befow}, an 18 mm maximum
diameter image size, a 20 mm x 26,5 mm minimum raster size, in a 625 line, 50 field/s system, either
in panned (3 mm/s velocity for S68XQ)} or chopped (25 or 30 Hz for S66XQ and S67XQ) modes. The
camera system must be adjusted for optimum resolution, bandwidth and minimum noise and have no
gamma correction, aperture correction; dynamic focusing, contour enhancement or contrast enhance-
ment or suppression applied. The tube must be optically and electronically aligned and stabilized at
its optimum operating temperature.

PROCEDURE FOR EVALUATION

The target will be either ""capped’ or evenly iliuminated with 8 to 14 micron radiation adjusted to
produce a reference white (hot) signal level of 50 nA. The camera black levei wil! be set to 10% below
the recommended pedestal level (see below). The size of the blemish wiil be determined by its mean
width at 10% contrast ievel. Contrast will be measured peak to neak. Bright spots and smudges are
measured with the tube “capped’’; dark spots and smudges and other blemishes are measured with the
tube first "capped”’, and then evenly illuminated.

M
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Spurious signal specification

Recommended pedestal current

tube type pedestal current set black leve!
S58XQ 100 nA 90 nA
S66XQ 200 nA 180 nA
S67XQ 200 nA 180 nA

Allowed spots and smudges table
Contrast > 10% (note 1)

N

T

Zone 1 'Zone 2

'

7278113

-

Fig. 1 Quality zones. Zone 1 = 9 mm diameter (or % of image diameter). Zone 2 = 18 mm diameter
{or full image diameter).

blemish size (note 2) zone 1 zone 2 zone 1 & 2

% of picture height bright total bright total bright total
over 5, 3 {note 3) o] 0 0 0 0 0
over 2,1 0 1 1 2 1 2
over 1,3 2 5 5 10 5 10
overQ, 8 5 10 15 25 15 25
over 0, 4 10 20 25 50 25 50
0, 4 or less -not evaluated (note 4)

Notes

1. Blemishes with contrasts 10% or less, or with sizes 0, 4% or less at any contrast are not evaluated.

2. The separation between any two blemishes of sizes over 0, 4% shall be over 5, 3%.

3. Blemishes with sizes over 5, 3% will be evaluated as local variation of uniformity.

4. Spots of this size are not evaluated unless their concentration causes a smeared appearance. Such
concentrations are evaluated as smears and as contrast, the average contrast of the concentration is
taken. .

DEVELOPMENT SAMPLE DATA

TUBE SELECTION

This tube is available in two operating selections plus a setting-up quality. Full specification (FSQ}
tubes as described in the spurious signal specification are recommended for use in high quality applica-
tions. Evaluation quality (EVQ) tubes are of a somewhat poorer picture guality and sensitivity and are
suitable for camera development and evaluation purposes. Setting-up grade {SUQ) tubes are intended
for use only by equipment makers who wish to align cameras before delivery.

WARRANTY

FSQ and EVQ grade tubes are warranted to perform as described in this data sheet when correctly used
in properly designed thermal imaging equipment. Should an FSQ or EVQ tube fail within six months of
shipment, it maybe replaced free of charge. Replacement or credit for FSQ and EVQ grade PEVs may
also be made on a pro-rata basis over the next 6 to 12 months.

SUQ grade PEV tubes are warranted to work for six months from date of delivery but only for the pur-
poses intended. Replacement will be at the sole discretion of the manuafacturer.

¥
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CAMERA TUBE

The S58XQ is an infrared sensitive pyroelectric vidicon TV camera tube. Provided with an infrared
transmissive germanium window and thinned triglycine sulphate (TGS) target, this tube is

sensitive to radiation in the 8 to 14 um band. The 1-inch envelope incorporates a newly developed
low beam temperature electron gun which reduces lag and improves dynamic resolution. The window
is anti-reflective coated.

The tube is a hard-vacuum type in which the necessary pedestal current is produced electronically.
This room temperature operation tube senses time varying changes in the thermal scene. Temporal
change can be achieved by an image chopper or camera panning. Various sngnal processing techniques
can be used to enhance the image quality. .

The tube is intended for use in real time laser imagery, industrial process control, environmental
monitoring, military and industrial surveillance.

QUICK REFERENCE DATA

Separdte mesh

Focusing magnetic
Deflection magnetic
Diameter 26,0 mm
Length 146 mm
Spectral response 8to 14 um
Heater 6,3V, 100 mA
OPTICAL

Dirmension of useful area on photoconductive target circle of 18 mm @
Dimensions of scanned area (4 : 3 aspect ratio, 10% overscan) 26,5 x 20 mm
Average § of transfer characteristic 1
Spectral response ) 8to 14 um
Target reflectance . max. 20 %
Faceplate reflectance, optimized for 8 to 14 um max. 2 %

PRy
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S58XQ Camera tube $58XQ

ELECTRICAL DATA
Heating

MECHANICAL DATA

Mounting position any !
0 . Indirect by a.c. ord.c.
Mass approx. 70 g Heater voltage Vs 63 V5%
Base IEC67-1-33a (JEDEC EB8-11) Heater current It 100 mA
Qutline drawing Dimensions in mm ELECTRON GUN CHARACTERISTICS
Cut-off
Grid 1 voltage for cut-off at Vgp =280 V > -50 Vv
2 ]"133"3""“ Blanking voltage, peak to peak at Vgp = 280 V, on grid 1 > 60 V
’ Grid 1 voltage, for normally beam current typ. 15 V
o Y, 970*0050 Grid 1 current at normally required beam current 2 mA
i%’,‘z isd?s% E ' (e;:nm Cathode voltage (for pedestal generation) —-50t0-110 V
Vv T
7l < CAPACITANCE )
m°x| = Signal electrode to all other electrodes C 3tob pF
146 7275591 shart <L as
" index pin 7z7sss2 o This capacitance, which is effectively the output impedance, increases when the tube is inserted in the
w coil unit.
N J
) hick with b ) % LIMITING VALUES {Absolute maximum rating system)
Fig. 1 The faceplate is typically 2 mm thick with a in connections: 2 ;
refractive index of 4,0 (germanium). The target is 1. filament, common camera ground < Al voltages are referred to the cathode, unless otherwise stated.
located max. 0,25 mm behind the inside of the 2. grid 1 (7)) Signal electrode voltage (max. 5 min) : —Vae max. 100 Vv
_faceplate. 3. ind 4 I . }—  Grid 4 voltage Vg4 max. 600 V
g' Internal connection Z Grid 2, 3 voltage Vg2,3 max. 350 V
6. grid 2,3 g Voltage between grid 4 and grid 3 Vg4/g.3 max. 350 VvV
7. cathode a Grid 1 voltage,
8. filament @) positive Va1 max. 30 V
ag. signal electrode (target) L-LIJ negative __%/ gt max. 100 V
§. short index pin > Cathode-to-heater voltage,
wl positive peak Vkfp max. 126 V
ACCESSORIES _ (@) negative peak ~Vkip max. 120 V
Socket Cinch no. BVT or equivalent Cathode heating time before drawing
Deflection and focusing coil AT1116 or equivalent cathode current Th min. 2 min
FOCUSING magnetic . Cathode current % max. 5 mA
DEFLECTION magnetic Faceplate temperature, storage and operation t max. 40 ©°C
Target temperature max. 50 °C
Faceplate irradiance (8 to 14 um), continuous max. 40 W/m?
Cathode voltage,
forward Vi max. 10V
reverse —Vk max. 125 V
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SSBXQ - Camera tube SSSXQ
OPERATING CONDITIONS AND PERFORMANCE 6 | — 72 75{594
Conditions éJ %
Cathode voltage g ! r
forward scan ~ Vi 0V - : 1
ftyback Vi —-100 V v g
Grid 1 voltage '! s 4
forward scan Vg1 15 V > N
flyback Vg1 ~-9%0 Vv 2 NC
Grid 2, 3 voltage Vg2,3 280 V E4 N
- @
Grid 4 voltage . Vg4 400 Vv @ 2 "
Signal electrode voltage Vas -10 Vv N -
Pedestal current b 100 nA ™~
s
Faceplate temperature t 30 °C < ~-
Target temperature opt. 35 OC = 0 e g A R
Scan failure and blanking failure protection required. g 0 100 200 300
) F spatial frequency (TV lines/picture height)
Performance ; data based on U.S. = 525 line, 30 frame/s (operation) U L , , . N N | |
When operated in a panned mode camera with a panning speed of 3 mm/s, the tube will typically have 3 E’ 0 1 2 3 4 5 6 7
the following performance if: S spatial frequency (line pairs/mm}
- | h f: - . . . .
: ;::n:;sj a:aa;;ze;;;er::n 1 (<I('J Fig. 2 Typical spatial sensitivity characteristics.
- the scene contrast is 10 °C with reference to a 300 K black body source
- the camera has a bandwidth of 4 MHz E 300 7275593
- imaged area @ 18 mm W= e .
- 100 nA peak pedestal current s 5 /’ 7 E
o 2 7 £
Sensitivity (peak, large area) 4,0 nA/OC ®) g 250 £
Responsivity 5,0 uA/W , d S 6 <
Minimum resolvable temperature 0,5 OC at 200 TVL, see Fig. 3 S 2 e é
Resolution, limiting (AT = 30 9C) 300 TVL, see Fig. 2 w € 900 5§
L idual signal after 50 ms 10%, 3rd field o3 3
2g, residual 519 45%, 1st field 2 2
Uniformity 'of responsivity i *25% b 7 4 8
Uniformity of pedestal current * 10% £ 150 o
SPURIOUS SIGNALS 4 / 3 £
See separate data: Spurious signal specification pyroelectric vidicons. E 100 7
E ya 2
~ -
50 /-
1
0 - 0
10-2 107 1 10

MRT (Minimum Resolvable Temperature difference) in scene (°C)

Fig. 3 Typical limiting resolution as a function of MRT.
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: Total Capablhty
in night vision
components -

- The one company in the world that is
- actively engaged on all night vision fronts.
- In research and development of third :
'’ generation image intensifiers and mfra-
--red CCD's. In production of firstand -
" second generation image intensifie
- of CdHgTe (CMT) infra-red devices:
;- The one company qualified to give -
. -unbiased advice on any application.
. And the one that will keep you in the -
forefront of advancing technology. -
. The technological capability.
* described in this brochure represents an
investment-of many millién dollars and
~.a commitment for many millions more.
It represents innovation from as far back
- as 1928 when we were granted our first
| image converter tube patent. It is invest-
. ‘ment on this scale and over this length of - h’*
» time that will guarantee system manu-.
- facturers and governments:access to -
- the night vision technology of the
commg years :




Total Control-from
raw materials to
finished products

Every night vision component is made
entirely in-house. Every part, right from
the raw materials. Starting from sand,
silicon, metal ores, etc., we make micro-
channel plates, fibre optics, glass, phos-
phors, photocathode materials —even the
semiconductor and other components
used in the power supplies. We grow our
own infra-red semiconductor crystals.
Slice, sort and grade them. We make the
Stirling engine used to cool some types
and the thermo-electric coolers used for
others.

We do so because it is the only way
to maintain total control over the product
—its performance and its quality.

To illustrate: photocathode processing
is computer controlled using a specially
developed high level language. For high,
consistent quality. Phosphor deposition
is fully automated —so we get resolutions
that are at least 10% better than our
competitors. And we get it consistently!




Quality

Our night vision components are military
products. They meet military quiality
standards We have factories in four
countrices. They are cach approved o
the highest quality fevel obraining in
their country. Three have DEFSTAN

or Stanag approval, the fourth is in the
ULS A and delivers to US. Government
requiremenis. Local quality organisations
ensure consistent reliability. A central
quality organisation coordinates and
monitors their work. Tests and inspect -
ions ensure that processes operate within
strict limits, while stringent environ-
mental and life tests plus customer and
end-user feedback are used for product
improvement and to ensure that long,
uscful life is designed and built into the
product.

Manufoctnne of OM T mvuli-clement detectons.
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B For effective night
£ vision systems
choose froma
purpose designed
component range
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For fast event recorders operating at
picosecond exposures, or for cameras
operating down 1o the imit of visible
light special image intensifiers are needed
The tube shown here is from our range
of image intensifiers specially developed
for such purposes.

Photocathode

Deposited direct on fibre-optic input.
Computer controlled photocathode pro-
cessing ensures consistent high quality.
S25 photocathode for low noise, high
sensitivity and spectral response suited to
night sky Hlluminadon.

Fibre optic input

Fibre optics contribute to distortion-free
image transfer berween optical system
and photocathode.

P20 phosphor screen
P20 phosphor is recognised as the best
suited to the dark adapted eye. Fully
automated deposition yields 10% better
resolution than tubes of other
manufacture.

Microchannel plate

Over 6 million amplifiers in a circle of
18mm diameter. Manufacrture is akin to
that of fibre optics but with the addition
of several technologically advanced
processes.

T

Fibre optic
twister

Glass fibres are
twisted 180°in a

length of 20mm
to give shorter,
lighter optical
system.

Power supply -
High voltage multiplier, SMPS and gain
conyrol circuitry are built round the wbe
_with'rubber encapsulation and hard-
plastic_sleeve; Gain automatically adapts.,
“to:see e illuminagons between 10 Jux

nd
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Free for publication in all media Release IMMEDIATE No. 80025
PHILIPS — FIRST IN NIGHT VISION COMPONENTS

Philips Electronic Components Division is the only company in the world
actively engaged on all night vision fronts: in research and development

of third generation image intensifiers and infrared CCDs; in the production
of first and second generation image intensifiers and Cd-Hg-Te (CM‘I‘)
detectors for thermal imaging; in giving unbiased advice on any application.

Philips is at the forefront of night vision technology.

Every component is made entirely in-house. We melt our own glass, draw our
own fibres, make our own fibre-optics and channel plates, even grow our own

infrared and other semiconductor crystals.

Qur products meet military standards: three of our factories have DEFSTAN or
STANAG approval — our fourth delivers to U.S. Government standards. Our

own quality assurance system, independent from production, ensures consistent

reliability.

A press cutting of the published article will be appreciated
Issued by ELCOMA MARKETING COMMUNICATIONS GROUP, Building BA, Eindhoven, The Netherlands



_-rice 101 pubhication in all media News Release No.
' 80025

Highlights from our extensive purpose designed component range include

the following:

XX1380-series of highest resolution (1000 line pairs) microchannel plate
inverting type of image intensifier for top performance night observation,

aiming or tracking applications.

e XX1500 low-cost light-weight 18 mm wafer type microchannel plate image

image intensifier for IWS or hand viewers.

e XX1410 light-weight small-size 18 mm wafer type microchannel plate image

intensifier for night vision goggles.

e XX1332 large aperture (50 mm photocathode) inverter type microchannel plate
image intensifier for night vision periscopes without the need for

fibre-optic expanders.

All of the above second generation image intensifiers feature:

e automatic brightness control
e automatic gain control y
e bright source protection

¢ point highlight saturation

o flash protection

e no comet-tailing or blooming.
Cadmium Mercury Telluride (CMT) photoconductive infrared detectors for thermal

pointers and imaging (FLIR), detection and tracking of low-flying aircraft and

sea~skimming missiles, and for fire control.

Issued by ELCOMA MARKETING COMMUNICATIONS GROUP, Building BA, Eindhoven, The Netherlands



Free for publication in all media News Release No.
80025

Our range of CMT devices comprises:

e M1RPY-series — multi-element thermo-electrically cooled, for hand-held

thermal imagers. Sensitive in the 3 - 5 um wavelength band.

e M2RPY-series — multi-element Joule-Thomson cooled for man-portable

missile guidance systems. Sensitive in the 8 ~ 14 pm band.

¢ M3RPY-series — multi-element closed-cycle Sterling engine cooled, for

vehicle-mounted "thermal radar" operating in the 8 - 14 um band.

e MARPY- series — single-element thermo-electrically cooled for thermal

pointers operating in the 3 - 5 um band.

These detectors have been chosen for the tri-national MILAN and the U.K.

Swingfire ATGW night sights, the U.K. thermal imager common module and the

thermal pointer in the German MARDER A1 tank.

Issued by ELCOMA MARKETING COMMUNICATIONS GROUP, Building BA, Eindhoven, The Netherlands
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XX1410 PROXIMITY FOCUSSED MICRO
CHANNEL PLATE IMAGE INTENSIFIER

Smallest lightest image intensifier
in production

Specially developed for goggle applications. Ideal
for lightweight weapon sights and pocket viewers.

Compatible with tubes supplied to U.S. Army. Direct
replacement for tubes used in U.S. AN/PVSS5 goggles.

Features of XX1410

m Distortion-free image
m Image inversion with fibre-optic twister
m Low-noise—S25 photocathode

m Built-in power supply with automatic brightness
control

m Designed for more than 2,000 hours operation

m Gain (factory set) 5,000 to 20,000

m Negligible recovery time to high light level exposure
m Ruggedised

m 18mm image format




N

OTHER PARAMETERS

Gain (preset) 5,000 to 20,000

Photocathode N S25

Screen phosphor P20

Useful cathode diameter . . 18mm

Useful screendiameter . .. 18mm

Supplyvoltage = . . ... .. 22t03V

Sensitivity. . ... ... 280pA/lm

Centreresolution. ... ... 28 lp/mm
 Mass. ... . ............100g

TYPICAL SPECTRAL EMITTANCE O 20 TY It PHOSPHOR AND

TYPICAL SPECTRAL RESPONSE OF S25 PHOTOCATHODE
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TYPICAL MODULATION TRANSFER FUNCTION

g !
50 YEARS EXPERIENCE ‘., |
We are the only manufacturer in Europe who 2 §
commands all the technologies needed to make 2
Image intensifiers beginning from the raw materials. Ba N
We have also contributed much to the image ) .
Intensifier art, starting as far back as 50 years ago—our e ————y,
first Patent in this field was granted in 1928,

Microchannel plate

Photocathode

Computer control of all our photo-
cathode processing facilities assures
consistently high quality. S25 photo-
cathode chosen forlow noise, high
sensitivity, and a spectralresponse

suited to night sky illumination. \

Fibre optic input
Fibre optics contribute to distortion-
free image transfer between optical
system and photocathode.

Every stage in processing, from /
glass manufacture to finished product
is entirely in our own hands which
greatly contributes to the high -
quality of our tubes.

P20 phosphor screen
The P20 phosphor is recognised as
being the best suited to the dark
adapted human eye.

Over 6 million amplifiersin a circle
of 18mm diameter. Manufacture is
akin to that of fibre optics but with the
"addition of several technologically
advanced processes.
Microchannel plate intensifiers

& donot bloom when exposed
to small intense sources
of light.

Fibre optic twister
Over a length of 20mm
the glass fibres are

rotated through 180°
resulting in a shorter,
lighter optical system.

Power supply

High voltage multipliey,
SMPS and gain control
circuitry are built around the
tube with a rubber encapsulation
and hard plastic sleeve. The only
supply needed is typically 15mA at
2.8V d.c. Gain is automatically
adapted to scene illuminations
between 10° lux and 10" lux. The
tube self protects against intense

" flashes.
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xxioeo/of, | #51306 iy ) | s | THERMAL
APPLICATION XX1063 18mm 8XX) )| ™MAGNG
MCP MCP 20/30 18mm MCP Qg
CASCADE DETECTOQORS
INVERTER INVERTER MCP INV. PROXIMITY »

Individual Weapon ' '

Sight X . X X X

Gunners Sight X X X
Commanders Sight X X X X .
Driving Sight X X
Observation Sight X X X
"Pocket Viewers | X X B
Goggles X

Missile Tracking X
Thermal Pointers X
LR. “Radar” X

Anti Tank Weapon X
Sights . :

For special application in development and research the 25XX Triode Image Intensifier
For TV systems—the S88XQ pyroelectric vidicon and the S70XQ intensified silicon vidicon.
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View of country lane at midnight in October, taken with a passive image
intensifier; weather conditions overcast and raining. A detail of this picture is
shown on the cover, together with a selection of image intensifiers



PREFACE

This booklet gives an introduction to image intensifiers,
describing in some detail their mode of operation and
characteristics. It is not intended to be an exhaustive
study of the latest technological developments, but as a
simple guide to assist the user in designing a fully-
effective system.

CONTENTS
, Page Page
INTRODUCTION 4 Picture quality
Multi-fibre-to-multi-fibre boundary patterning
AIDING THE PERCEPTION OF THE EYE 4 ‘Switched-on’ channels
FIRST-GENERATION IMAGE INTENSIFIERS 5 Field emission

Electrostatically-focused single-stage image intensifiers
Electrostatically-focused cascade image intensifiers
Limitations of first-generation image intensifiers
Advantages of first-generation image intensifigrs

SECOND-GENERATION IMAGE INTENSIFIERS 7

Microchannel plates

Operation

Electrical properties

Noise properties
Inverting microchannel plate image intensifiers
Double-proximity microchannel plate image intensifiers

CHARACTERISTICS OF IMAGE INTENSIFIERS
AND THEIR MEASUREMENT 11

Photocathode sensitivity
Maximum photocathode illuminance
Mean screen luminance
Screen luminance ratio
Screen emittance
Gain
Magnification and distortion
Image alignment
Background noise

Electron scintillations

Ion scintillations

Long-term phosphorescence

Multi-fibre shading (vignetting)
Other blemishes

Recovery time

Environmental tests

RESOLUTION AND MODULATION TRANSFER
FUNCTION 13

Resolution
Modulation transfer function
Low-frequency contrast (veiling glare)
M.T.F. measurements on second-generation devices

IMAGE INTENSIFIER SYSTEMS 16

Direct view systems

Objective lens

Eyepiece

System performance
Low-light-level television systems

USING IMAGE INTENSIFIERS 18

Power supplies

Supply voltage

Other electrical considerations
Cascade image intensifiers
Handling

APPENDIX 20



INTRODUCTION

Image intensifiers are electron-optical devices which have
been developed to enable man to see and work effectively
in levels of illumination that would normally be prohibi-
tive. Although not designed to operate in total darkness,
they can provide usable images in conditions of minimal
illumination, for example on an overcast moonless night
in winter. In recent years, imaging devices have reached
such a stage of development that image perception is
limited only by statistical fluctuations in the photon flux
incident on the input optical system.

In an image intensifier, an image of the scene
being viewed is intensified electron-optically and viewed
directly on a luminescent screen. The initial image is
focused onto the input face of a transparent photo-
cathode; this then emits a corresponding ‘image’ of
photoelectrons which is accelerated onto the screen. As
each photon from the scene is iade to produce several
tens of photons at the screen, the final image is greatly
intensified.

There are two main categories of intensifier.

Active image conyerters

These are ‘active’ in that they normally require the scene
to be artificially illuminated, for example, by infrared
radiation. The device then converts reflected IR to an
intensified directly-viewable image.

Passive image intensifiers

These intensify visible and near-infrared radiation. They
are ‘passive’ in that they operate in available light and
require no additional illumination. They enable clear
vision in conditions of near total darkness.

Many different devices, both electrostatically-focused
and magnetically-focused, belonging to one of these two
broad categories have been developed. However, in this
publication, only electrostatically-focused passive image
intensifiers are considered. Of these, there are four main
types, generally grouped in two generations:
lirst generation single-stage types,
cascade types;
inverting microchannel plate
types,
double-proximity-focused micro-
channel plate types.

second generation

The construction, operation, and characteristics of

each of these types is discussed in detail, and general
information on night viewing systems is given.

The use of image intensifiers in night viewing systems
for military applications in special and general-purpose
sights is immediately obvious; however, there are other
fields of activity where they may offer important
advantages. For example, they can be used to view
fluorescent screens excited to very low luminance levels
by X-rays or electrons. They also find application as
navigational aids, particularly in confined waters, and for
surveillance and traffic control, in low ambient tight
conditions. They also improve the effectiveness of astro-
nomical telescopes. Where it is advantageous for the
observer to be remote from the viewing instrument, the
intensifier can be coupled optically to a television
camera. Such a system allows monitoring in a hazardous
environment, or allows a number of observers to view a
scene simultaneously, or one observer to monitor several
screens.

AIDING THE PERCEPTION OF THE EYE

The average number of photons emitted per second by

an element in a night scene is linearly proportional to the

brightness of the element. The fraction of these photons
that falls on the retina of the eye of an observer depends
upon the size of the pupil, that is upon the state of dark
adaptation, and upon the distance of the observer from
the object. Also, the number of photons received per

second from any one element will vary with time as a

result of the random emission process.

The process of seeing ‘detail’ in a scene depends on
the ability of the eye to detect a difference in illuminance
at adjoining areas on the retina. This can be enhanced by
an instrument which:

1) captures a larger fraction of the photons emitted by
the scene;

2) has a higher quantum efficiency than that of the
unaided eye;

3) has a spectral response which is matched more closely
than the eye to the night sky illumination (for
example, the S25 photocathode used in our image
intensifiers).

The image intensifiers discussed in this publication
are intended for use in passive night viewing systems.
They rely for their operation on available light at
extremely low levels of intensity such as that from the



stars or reflected town glow. The table shows the range
of scene illuminance* (brightness) normally experienced.

With the aid of good objective lenses, the amount of
light reaching the photocathode of anintensifier when the
scene is illuminated by overcast starlight will be approxi-
mately 107° Ix. An intensifier must be able to sense this
very small amount of radiation and intensify it to a level
detectable by the eye. Intensifiers must also be usable
under twilight conditions when the photocathode illumi-
nation is about 0.1 Ix. To cope with this range of light
levels, a ratio of about 10°, image intensifiers generally
have automatic brightness control (a.b.c.), sometimes
called automatic gain control (a.g.c.).

Small very-bright sources of light can create problems.
However, image intensifiers using microchannel plates
(second-generation types, see later) are able to accept
small intense sources and still present a useful image.

FIRST-GENERATION IMAGE INTENSIFIERS

As mentioned earlier, image intensifiers can be divided
into two groups, termed first-generation ty pes and second-
generation types. First-generation types are desg¢ribed
below.

Electrostatically-focused single-stage image intensifiers

An electrostatically-focused single-stage image intensifier
is shown schematically in Fig.1. Light from the object is
focused onto the input to the tube by means of an
objective lens and transmitted through the fibre-optic
window onto the semitransparent multi-alkali photo-
cathode. A corresponding electron pattern ,is emitted.
These electrons are then accelerated by a voltage of up
to 16kV onto an aluminised phosphor screen. An inverted

Range of Scene Illuminance

Direct sunlight 10° Ix
Bright daylight 10*
Overcast day 10°
Very dark day 102
Twilight 10
Deep twilight 1

Full moon 107!
Quarter moon 1072
Starlight 107
Overcast starlight 107

*Some brief notes on photometric units are given in the
appendix.
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intensified photon image is generated, and this is trans-
mitted through the output window to appear as a
directly-viewable image on the screen of the intensifier.
The level of intensification of the image depends mainly
on the photocathode sensitivity, the accelerating voltage,
and the tube magnification. The typical luminance gain
of an intensifier of this type would be between 100 and
2000, depending on the parameters mentioned above. A
gain of 2000 is sufficient to give an extremely bright
image of a moonlit scene.

For scenes illuminated by overcast starlight, theoreti-
cal studies show that a luminance gain of 5000 to 10 000
is sufficient to give a useful image with first-generation
devices, provided that the observer is fully dark-adapted
and is using an optimised system. In fact, extensive field
trials and laboratory measurements indicate that for
first-generation devices the detail contrast perceptibility
(that is, the usefulness of the image) increases with gain
up to about 60 000. Beyond 65 000, the increased gain
does not contribute to increased information.
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Fig.1 — Electrostatically-focused single-stage image intensifier
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Electrostatically-focused cascade image intensifiers Limitations of first-generation image intensifiers
To obtain a gain of 50 000 or greater, single-stage In any image intensifier system, the total amplification
electrostatically-focused intensifiers can be coupled in needs to be sufficiently high to ensure that the signal-to-
cascade (see Fig.2). This has been made possible by the noise ratio at the retina of the eye for a detail in the
development of high-resolution vacuum-tight fibre-optic scene is limited only by fluctuations in the impinging
windows. Typical gains of greater than 50 000 can be photons (or, more exactly, of the photoelectrons in the
achieved with such a configuration. first stage). Subsequent links in the chain that transfers
The three stages of the cascade intensifier together the image information should not degrade this ratio. In
require an e.h.t. of about 45kV. This is derived from an particular, the noise contribution of subsequent stages
oscillator, encapsulated with the intensifier, operating and that of the eye should not exceed the amplified
from a low-voltage d.c. supply such as alkaline batteries. photon noise. It has been found that to satisfy this
The integral-oscillator cascade image intensifier has a requirement in a first-generation intensifier, the gain
well-defined automatic brightness control characteristic must be at least 50000. In many applications, for
(see Fig.3) and a fast response to sudden changes in scene example in aiming sights with relatively small image
brightness. angles, it is not practicable to reduce the tube magnifica-
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tion, and therefore this level of intensification can only
be achieved by employing three amplifying stages. This
imposes a limitation on first-generation image intensifiers,
namely one of physical volume and weight.

In general, the gain limit of 50 000 will not always be
absolutely necessary; it depends to some extent on the
purpose of observation. For aiming sights, resolution of
the smallest detail is essential, and investigations in the
laboratory and in the field have shown that for this
application, high light amplification is more important
than in, for example, night viewers for vehicle drivers.

With a three-stage cascade intensifier, the persistence
of the three phosphor screens in series can be disturbing
when observing scenes with moving highlights: bright
tracks streak the image. Although the persistence of a
type P20 phosphor is sufficiently short (a few milli-
seconds) for a single-stage tube, in multi-stage tubes the
afterglow remains visible for several seconds as a result of
the amplification. Phosphors with a much shorter
persistence are available, but they are unsuitable because
of their poor luminous efficiency. Thus image persistence
is also a limitation of first-generation image intensifiers.

Advantages of first-generation image intensifiers

At the present time, first-generation three-stage cascade
image intensifiers offer the user the following advantages
over S25 second-generation types:

1) Proven field use and reliability,

2) Best range capability at lower light levels,

3) Best range capability per unit cost.

SECOND-GENERATION IMAGE INTENSIFIERS
Investigations carried out over the past fifteen years or
so have led to the development of image intensifier tubes
in which microchannel plates are used for electron
multiplication. These tubes are termed second-generation
image intensifiers. With these intensifiers, the limitations
associated with first-generation types are eliminated;
however, some other disadvantages have to be accepted,
as will be shown later. Before discussing second-generation
intensifiers, a brief description of the operation and
characteristics of the microchannel plate may be found
useful.

Microchannel plates
A microchannel plate is an array of minute channel
electron mulitipliers that can be used for amplifying an
electron beam containing spatial information. Each
cylindrical channel (see Fig.4) in the array combines the
function of the dynode structure of a conventional
photomultiplier with that of the resistor chain that
distributes the supply voltage to the separate dynodes.
Each channel is about 40 times as long as its diameter.
The inner surface is made slightly conducting by a reduc-
tion process, and will emit secondary electrons when

Semiconducting
sur tace

Output electrons
traveling towards
the phosphor screen

Secondary
electrons
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electrons
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1000V
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Fig.4 — Electron mulitiplication in one channel of a
microchannel plate
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bombarded with primary electrons that have been
accelerated by an electric field. The resistance between
electrodes deposited on each side of the microchannel
plate, the plate resistance, is approximately 3 X 102 Q2.

Operation

Electrons entering a channel strike the wall and produce
secondary electrons which are accelerated along the
channel by an axial electric field applied between the
electrodes. Transverse energy of emission causes the
electrons to traverse the channel so that they again collide
with the channel wall and produce still more secondary
electrons. This process is repeated many times so that a
large number of electrons emerge from the channel
output and are accelerated across a narrow gap to a
phosphor screen.

The electron gain of a channel depends upon the
applied voltage, the length-to.-diameter ratio of the
channel, and the secondary emission characteristics of
the channel wall. Since the gain does not depend upon
the absolute dimensions of the channel, the diameter can
be chosen to match the resolution requirements without
changing the gain.

Microchannel plates (see Fig.5) are currently manu-
factured with a centre-to-centre spacing of the individual

Fig.5 — Scanning electron micrograph of an etched face of a
microchannel plate
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channels of less than 15um. In theory, it is possible to
reduce this still further and hence achieve better
resolution; however, such a reduction creates technologi-
cal problems which have yet to be solved.

Electrical properties

The electrical requirements for the microchannel plate
depend mainly on the specification of the image
intensifier. On the one hand, the multiplied electron
current must be sufficiently high to produce a bright
image at the luminescent screen; on the other, a high
output current implies a low microchannel plate resist-
ance, which may result in an objectionably high power
consumption. A typical output current/input current
characteristic for a microchannel plate is shown in Fig.6.
The relationship is approximately linear until the output
current approaches the standing current, that is the
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Fig.6 — Qutput current as a function of input current for a
microchannel plate

current that flows continuously in the channel walls
between the input and output electrodes. For a micro-
channel plate of resistance 100MQ with 1kV across it,
this standing current is about 10uA.

The secondary electron current cannot appreciably
cxceed the standing current because the resulting electri-
cal charging of the channel walls would then limit the
secondary emission. In practice, linearity between input
and output current is ensured if the output current does
not exceed 5 to 10% of the standing current. If, however,
a highlight does occur on a small area of the plate,
localised saturation takes place and prevents excessive
localised current densities.

Amplification in a microchannel plate is a rapid
function of applied voltage (see Fig.7). Thus, amplifica-
tion can be controlled over a wide range by varying the
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Fig.7 — Amplification as a function of applied voltage for a
microchannel plate

applied voltage. The gain of a cascade intensifier can be
controlled in a similar manner by varying the oscillator
voltage. However, only microchannel plate intensifiers
operate with the inherent localised highlight control
mentioned above. In a cascade tube, with a picture of
low average brightness, a highlight will produce flare
because the device is operating locally at very high gain.
With a microchannel plate intensifier, however, it is
possible to achieve complete protection against excessive

highlights.

Noise properties

In an image-intensifying system, the signal-to-noise ratio
at the output will be inferior to that at the input. This
deterioration in the quality of reproduction can be
expressed in terms of a noise power factor F; that is:

F = 0;,%/05,,°. (D
where o;, and o, are the signal-to-noise ratios at the
input and output respectively. The signal-to-noise ratio
0;, at the input is determined by statistical fluctuations
in the number of impinging photons, referred to a
defined surface and a defined time unit.

The first deterioration in the signal-to-noise ratio
occurs at the photocathode. If the quantum efficiency of



the photocathode is n, then:

where F, is the noise power factor of the amplifier
stages after the photocathode. As a rule, n barely exceeds
10%, even at the point of maximum quantum efficiency.

It should be recognised that the factor F, actually

. _characterises_the important-differences-between-image——— - - oo o2 A

intensifier -tubes of -the first and second generations. In

2) the detection efficiency D of the channel plate;

3) the mean secondary emission coefficient 8 of the
first collision;

4) the relative variance of the subsequent intensification
process v,.

This is summarised in the equation:

first-generation tubes, electrons are lost only as a result
of reflections at the luminescent screen. Also, the
statistical properties of the conversion of accelerated
electrons into light quanta have little influence on the
signal-to-noise ratio. The factor F, will thus range
from 1.3 to 1.4 which is quite close to the ideal value
of 1.

In second-generation tubes (those incorporating micro-
channel plates), however, the situation is entirely
different. In the first place, not all photoelectrons will
penetrate into a channel opening in the microchannel
plate; a considerable percentage of them will land on the
closed area which separates the channels and usually be
lost. The open surface area of a microchannel plate is
presently only about 65% of the overall surface area.

Secondly, not every electron that enters a channel
will produce a pulse. The proportion that fail to do so
depends largely on the mean secondary yield of the first
collision and the statistical distribution about that mean.

Thirdly, there is a spread in the magnitudes of the
pulses leaving the microchannel plate, the distribution
being approximately a negative exponential with a
relative variance of about unity. This statistical distri-
bution of pulses results in an increase in noise.

The noise power factor of second-generation image
intensifiers thus depends on:

1) the quantum detection efficiency n of the photo-
cathode (including the transmission of the input
window) for the incident light;

Fibre optic
input window

\

(3)
where F, is the noise power factor of the microchannel
plate.

It should be noted that the visual impression of the
noise in tubes of the first generation differs from that in
tubes of the second generation. For first-generation
types, the energy distribution of the light pulses is fairly
narrow, whereas for second-generation types it has an
exponential character. As a result, the few high-intensity
pulses are apt to be particularly annoying. Investigations
in the laboratory and in the field indicate that this effect
can be greatly reduced, without effecting perception, by
moderately increasing the amplification.

Inverting microchannel plate image intensifiers
Tubes of this type are derived from the familiar first-
generation electrostatically-focused intensifier (see Fig.1).
The microchannel plate is mounted just in front of the
luminescent screen (see Fig.8). The photoelectrons
impinge on the microchannel plate and, after multiplica-
tion in the channels, are accelerated towards the screen
which is mounted as close as possible to the plate. A field
strength of about 5kV/mm across the gap between
microchannel plate and screen gives a satisfactory
modulation transfer function (m.t.f., see later).

In this type of tube, any electrons reaching the plate
parallel to its axis would travel through the channels
without impinging on the channel walls, giving rise to an
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area of reduced gain in the centre of the screen. This is
avoided by setting the channels at a small angle to the
optical axis of the system. _

A problem which has not yet been solved entirely is
the evolution of gas and ions within the tube. There are
many impacts between electrons and the walls of the
channels, and even if the plates have been thoroughly
degassed, the evolution of gas and ions is considerable. In
this type of tube, the positive ions are accelerated towards

a magnification of one or less. Also, the magnification of
the eye-piece can be reduced, which in turn reduces the
size of the scintillations resulting from individual pulses.
It also proved possible to design the electron-optical
configuration so that positive ions produced at the
microchannel plate are prevented from reaching the
photocathode. The aluminium coating of the micro-
channel plate could thus be dispensed with, which ailows

the primary electron energy to be reduced ta-about 1kV,

1e photocathode and may result in damage. This effect,  thereby improving the secondary emission. At the same

which may shorten the useful life of the tube con-
siderably, can be completely overcome by coating the
input side of the plate with a thin layer of aluminium.
Photoelectrons of 5kV energy are able to penetrate this
coating, but positive ions are prevented from leaving the
channels in the direction of the photocathode.

Unfortunately, the aluminium coating increases the
noise factor because it tends to disperse the photo-
electrons. In practice, the noise factor F, will assume a
value ranging between 3 and 5. On the other hand, the
aluminium coating does have the advantage that it
prevents photoelectrons which are reflected from the
closed area between the channels from entering a channel
at another place, which would result in loss of contrast;
the m.t.f. at low frequencies is thus preserved. Thus, the
main features of inverting microchannel plate image
intensifiers are their good life expectancy and good
image contrast, particularly at low frequencies.

Normally, the electron-optical lenses of intensifiers of
this type are designed to achieve unity magnification of
the image from input to output. However, to meet
certain operational requirements, both magnifying and
demagnifying intensifiers have been developed. Fig.9
shows a recently developed magnifying tube in which
measures are taken to avoid some of the limitations
discussed above. Its electrode configuration is represented
only schematically in Fig.9; its operation is as follows.

In the device shown, one of the first requirements was
to minimise the influence of the finite microchannel
diameter on the m.t.f. of the complete night viewing
device. The complete device was required to give a X5
magnification; it was therefore advantageous to design
it so that part of the magnification is performed within
the image tube. In this way, more channels are used for a
given image angle than would be the case for a tube with
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Fig.9 — Magnifying microchannel plate image intensifier
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time, the image distortion was reduced to 2%. In this
tube, secondary electrons produced in the closed area
between the channels are not recaptured, as in the case
of the double-proximity tube (see later), but are collected
by the positively-biased anode. They are thus prevented
from reducing the low-frequency contrast.

The noise factor F, of the tube shown in Fig.9 ranges
from 2.8 to 3.0, and thus lies between the values for a
first-generation inverting type and a second-generation
inverting type. The tube is well protected against adverse
effects of highlights. This has been achieved by choosing
the power supply so that the cathode voltage exceeds the
input voltage of the microchannel plate as soon as the
cathode current becomes excessive.

Double-proximity microchannel plate image intensifiers
In the double-proximity tube, the microchannel plate is
mounted very close to the photocathode, at a distance
of a few tenths of a millimetre. With a voltage of about
100V across a gap of 0.2mm, focusing will be sufficient
for a good reproduction. In this way a flat image intensi-
fier tube of small size and low weight is obtained (Fig.10).
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Fig.10 — Double-proximity microchannel plate image intensifier

However, the manufacture of this type of tube is fairly
difficult because the photocathode cannot be deposited
within the tube as normal and recourse must be made to
expensive vacuum techniques.

In this type of tube, secondary electrons which are
released when photoelectrons impinge on the closed area
between the channels are forced to return by the electric
field. They may then enter adjacent channels and con-
tribute to the multiplication process. This favourably
influences the noise factor F, of the tube, values of
2.0 to 2.2 being typical, but may lead to an increase in
veiling glare (see later).



Presently, the useful life of these tubes is compara-
tively short because gas ions released by the microchannel
plate can travel directly to the photocathode. This cannot
be avoided by covering the input side of the plate with a
thin aluminium coating because this would form a barrier
to the low-energy photoelectrons. Several attempts have
been made recently to solve this problem; for example,
by the application of a very thin film of aluminium oxide,
or by the use of curved channels. Both these measures

————-reduce-the-ion-current towards the photocathode with-

out unduly impairing the performance. Double-proximity
tubes are mainly used in those applications where small
size and weight are of prime importance, for example in
night-viewing goggles.

CHARACTERISTICS OF IMAGE INTENSIFIERS
AND THEIR MEASUREMENT

The main characteristics of image intensifier tubes are
described below. Resolution and modulation transfer
function are discussed later, under a separate heading.

Photocathode sensitivity ,

The properties of the photocathode are described in
terms of its spectral response and sensitivity. The
sensitivity can be expressed in two ways: luminous
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Fig.11 — Typical spectral response of $25 photocathode

sensitivity (uA/lm) and radiant sensitivity at a specified
wavelength (inA/W). The luminous sensitivity is measured
with a photometer and a tungsten filament lamp operat-
ing at a nominal colour temperature of 2856K. To enable
radiant sensitivity to be measured, the lamp is filtered to
give wavelengths of 800 and 850nim.

Passive night-vision applications require photocathodes
with high luminous and radiant sensitivities. The S25
photocathode is ideal for such applications and offers
excellent response to night-sky illumination (S25 is an
internationally recognised description of a particular
photocathode type). The typical spectral response of the
825 photocathode is given in Fig.11.

Maximum photocathode illuminance

The maximum photocathode illuminance given in the
published data refers to a uniform continuous illumin-
ance. All intensifiers will tolerate intermittent bursts of
cathode illuminance which are much higher than the
rated maximum value. However, prolonged exposure to
any source of bright illumination will shorten the life of
the tube. Most intensifiers incorporate automatic bright-
ness or gain controls (a.b.c. or a.g.c.). These reduce the
screen luminance but do not reduce the photocathode
current. Whenever possible the photocathode illuminance
should comply with the recommended operating condi-
tions.

Mean screen luminance

This is the luminous intensity (cd) of the screen averaged
over a specified area (m?). It is given only for intensifiers
with an integral power supply, and is a function of the
properties of the power supply.

Screen luminance ratio

This is the ratio of the luminance at the centre of the
screen and the average luminance at any point on a
defined concentric circle.

Screen emittance

In the majority of applications of image intensifiers, the
screen is viewed directly, and therefore the spectral
emissivity of the screen phosphor should closely match
the spectral response of the eye. Such a phosphor is of
the yellow/green P20 type whose typical spectral emit-
tance is shown in Fig.]2.

The decay time or persistance of the phosphors used
in intensifier tubes varies with the level of excitation by
the impinging electrons. 1t is defined as the time taken
after the removal of excitation for the screen luminance
to fall to 36% of its initial peak value, and is normally
in the range 0.5 to Sms. For cascade image intensifiers,
there are three phosphors in series; hence, the persistance
of the output phosphor will appear much longer than
that of a single phosphor.
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Fig.12 ~ Typical spectrai emittance of P20 phosphor and
spectral response of dark-adapted eye

Gain
The gain of an image tube can be defined as:

G = WLO/Ej, .4

where L, is the luminance (cd/m?) in a direction normal
to the screen, measured with an eye-corrected photo-
meter, and E; is the uniform illuminance (1x) incident on
the entire area of the photocathode. The iluminance is
produced by a tungsten lamp at a nominal colour
temperature of 2856K.

Gain is dimensionless. It can be expressed alternatively
as the output luminance divided by the input illumi-
nance; that is, in nits/Ix. The resulting value is a factor of
7 smaller than the dimensionless value.

Magnification and distortion

All our image intensifiers are electrostatically focused.
The design of the electron optics determines parameters
such as magnification and distortion, and influences
resolution, image alignment, and gain.

In inverting tubes, the electron lenses normally
introduce a small amount of distortion into the image.
This is caused by the variation in magnification across the
diameter of the device and is normally seen as a pin-
cushion effect (see Fig.13). In double-proximity tubes,
the magnification is always unity and the distortion zero.

Magnification is normally measured at two points.
The centre magnification is found by measuring on the
screen the diameter ¢, of a concentric circle of diameter
¢4, small compared with the overall photocathode
diameter, projected on the photocathode. The centre
magnification My is then:

My = ¢/, ... (5
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Similarly the edge magnification is measured for a
circle of diameter ¢y (usually about 80% of the overall
cathode diameter) on the photocathode. This will present
a circle of diameter ¢ at the screen. The edge magnifica-
tion Mp, is then:

Mp = ¢g/¢p. ...(6)

Because of the difficulty in measuring small differences
in the diameter ¢, there can be significant variations in
the value of My unless very careful precautions are
taken.

Distortion in image intensifiers is expressed as:

% distortion = (—— —1 ) X100. ...(7)

Image alignment

The geometrical and optical axes of the intensifier may
not coincide. Image alignment is a measure of this. It is
the distance on the screen between the geometric axis
and the image of a point at the geometric centre of the
photocathode.

Background noise

Noise is expressed in terms of background equivalent

illuminance (B.E.I), also known as equivalent back- .
ground input (E.B.I), which is the input illuminance

required to give an increase in screen brightness equivalent

to the background brightness. With the supply voltage

applied and no input illumination incident on the

photocathode, the screen will have a finite background

brightness, which may be caused by one or more of the

following effects.

Thermionic emission of the photocathode
This is dependent on the cathode temperature.

Electron scintillations
These are usually observed only in high-gain tubes by a
dark-adapted observer using a magnifier, and without

" 950113
07835

Fig.13 — Pincushion effect



photocathode illumination. They are seen as small bright
spots whose brightness and position vary with time, and
they are caused by individual electrons emitted by the
photocathode. The spots appear as a uniform scintillating
field over the whole area of the screen, and are too
numerous to count. They account for the greater part of
the background brightness when the photocathode is not
illuminated.

These are very bright spots whose brightness and position
vary with time but which are only seen near the centre
of the screen. They appear bigger than electron scintilla-
tions. They can be seen with the unaided eye (depending
on the gain of the tube under observation) but are best
observed with a magnifier. They are caused by the
emission of several electrons from the photocathode
resulting from the impact of one ion. The density of ion
scintillations is usually much lower than that of electron
scintillations. lon spots are best observed with some
illumination incident on all areas of the photocathode
except for the central area. The spots are then visible
against a dark background. "

Long-term phosphorescence of the screen

This may result from previous operation of the tube or
from previous exposure of the screen to high levels of
illumination of a spectral distribution which can excite
phosphorescence. It is therefore recommended that
image tubes are stored in darkness.

Picture quality

The main defects affecting picture quality in image
intensifiers are given below. The first thiee only occur in
second-generation types.

Multi-fibre-to-multi-fibre boundary patterning

This is the pattern formed by the boundaries of the
multi- fibres used in the construction of the microchannel
plate.

‘Switched-on’ channels

These give rise to small light spots on the screen. The
spots are stationary, and their brightness may depend on
the gain of the tube (that is, on the voltage applied across
the microchannel plate).

Field emission

A spurious emission (excluding thermionic emission)
which is visible as stationary bright spots or patterns that
flicker or appear intermittently on the image screen.
Field emission is dependent on the voltage between the
microchannel plate and the screen, and is best observed
with no radiation incident on the photocathode.

Multi-fibre shading (vignetting)

This is a regular pattern of areas having different bright-
nesses, coincident with the multi-fibre structure of a
fibre-optic window or microchannel plate. The boundaries
between these areas are colloquially known as ‘chicken
wire’.

Other blemishes

~These include—spots;streaks;—and-non-uniformities.-A- - -

blemish is defined as a dark or bright area with a contrast
greater than 30% with respect to the immediately
surrounding area.

The picture quality of all intensifiers is assessed using
a magnifier of approximately X5 magnification. Note
that, because of the transfer characteristics of typical tv
systems, there is a significant difference in the subjective
appearance of an image tube screen viewed directly com-
pared with one viewed through a tv system.

Recovery time

Integral-oscillator cascade image intensifiers and micro-
channel plate image intensifiers are designed to recover
rapidly after fast changes in illuminance. The recovery
time given in the published data is the time taken for a
useful image to be restored on the screen after the
photocathode illuminance is changed rapidly from the
maximum rated value to near zero, and vice-versa.

Environmental tests

The environmental requirements included in the target

specifications are determined by the application at which

the device is aimed. Most image intensifiers are required

to pass several environmental tests. The tests are:

1) high-temperature and low-temperature storage, opera-
tion, and thermal shock tests;

2) humidity tests;

3) mechanical shock and vibration tests.

RESOLUTION AND MODULATION TRANSFER
FUNCTION

An important characteristic of any image device is its
ability to present information without degrading the
image. Resolution and modulation transfer function
(m.t.f.) both indicate the degree of image degradation.

Resolution

The resolution figures given in the published data refer
to the photocathode and apply for a bar pattern (usually
black bars on a white background with a mark/space
ratio of 1:1 and contrast approaching 100%). The
resolution pattern is imaged on the photocathode using a
high-quality projection system, and the screen is observed
using a microscope of at least X10 magnification. Two
figures are normally given, the centre resolution and the
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resolution at a distance of ¢D/2 from the centre; this
latter is known as the edge resolution.

The specification of limiting resolution is a practice
that has been adopted from the photographic world. A
more appropriate parameter for any optical system is
modulation transfer function.

Modulation transfer function
Image intensifier tubes are used in conjunction with
optical components such as lenses to form a complete
system. As both the input and the output of an image
intensifier is in the form of an optical image, the com-
plete tube can be considered as just another optical
component. The imaging quality can therefore be
described in terms that are compatible with those used
to describe lenses. In recent years, modulation transfer
function (im.t.f.) has been regarded as one of the most
important ways of describing image quality.

If a bar pattern whose intensity varies sinusoidally is
projected onto the input of an optical system which

Modulation
80 4

{°4)

50

The first of these methods, although apparently
simple, can be very laborious if separate measurements
have to be made at each of a large number of spatial
frequencies. Sinusoidal bar patterns are also difficult to
produce, although squarewave patterns can be used and
the fundamental sinewave component filtered out, or the
complete squarewave transfer function can be converted
to a sinewave transfer function. The second method
enables the contrast at all spatial frequencies to be
obtained from only one set of measurements, but entails
the use of a computer to derive the m.t.f.

Irrespective of the particular techniques employed,
the following general requirements should be borne in
mind. Firstly, because of the finite decay time of the
phosphor screen, measurement of m.t.f. must be made
with a test pattern which does not normally move with
time. This rules out those techniques where a bar pattern
object moves continuously in a direction perpendicular
to the lines to produce a signal which is modulated with
time, so allowing electronic filtering of the squarewave.

F4+—— —— —
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Fig.14 — Typical m.t.f. curve

satisfies the Fourier transform conditions (that is, one in
which the light output is linearly related to light input,
and where the imaging properties do not vary from point
to point), the image at the output will also be a sinusoidal
bar pattern but with lower contrast (modulation). The
m.t.f. indicates how the ratio of modulation varies as the
spatial frequency is changed (see for example Fig.14).
Most techniques for measuring this relationship are based
on one of two basic methods.

The first is obviously to project a number of sinusoidal
bar patterns of known modulation on the input photo-
cathode, and then to measure the modulation on the
output screen. The second method is to use an object at
the input which contains all the spatial frequencies of
interest; such an object is a small spot, or more usually, a
narrow line. The intensity distribution (often called the
spread function) in the output picture is measured, and
the m.t.f. calculated by Fourier transformation.

The second requirement concerns the onset of satura-
tion, as visual judgement can lead to serious errors. The
preferred method is to use a calibrated optical attenuator
at the light source, in conjunction with the output signal,
to measure the gain characteristic curve for the tube and
thus to determine where the non-linearity occurs.

The measurement must be averaged down the length
of a slit or bar pattern so as to reduce local variations; at
the same time this also gives a better signal-to-noise ratio
than that from short patterns or stits. However, the
scanning slit or analysing aperture must not be so long
that the m.t.f. changes significantly along its length or,
for off-axis measurements, that it covers an image which
is appreciably curved due to distortion in the electron
optics.

A simple technique is to use a scanning microphoto-
meter to measure either the profile of the line spread
function or the contrast in the image of a bar pattern.
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Fig.15 — Scanning microphotometer for spread function measurements

This is a versatile piece of equipment consisting of a
microscope objective, slit, and photomultiplier, all
mounted on a cross-slide driven by a synchronous motor,
as shown in Fig.15. The output, after amplification, can
be taken to a pen recorder or to a digital voltmeter and
paper tape punch. With line spread function measure-
ments, the recorded data is subsequently used to compute
the m.t.f. on a digital computer. Care must be taken to
scan sufficiently far on either side of the central peak,
otherwise the results at low spatial frequencies will be
too high. The digital voltmeter output is preferable as its
range covers four decades, compared with the two
decades that can be reliably read from a pen-recorder
chart.

There are a number of comimercial m.t.f. equipments
which analyse the line spread function and give a direct
output of the modulation transfer function. One which
meets the requirements of sufficient length of slit, and
enough sensitivity to operate within the-linear region, is
an ODETA equipment with modified amplifier, manu-
factured by NV Optische Industrie ‘de Oude Delft’.
Focusing of the input and output lenses is much easier
with systems such as this where the m.t.f. is available
immediately. Fig.14 shows a typical curve as measured
on the ODETA. Another advantage of an analogue
method such as the ODETA, is that the integrated effect
of the long, but low luminance, tail in the spread
function is measured; with the scanning microphoto-
meter, a much smaller (and therefore noisier) signal is
measured and later integrated, resulting in greater
uncertainty in the magnitude of the m.t.f.

Low-frequency contrast (veiling glare)

In any optical device, some light will be scattered well
outside the geometric image, even allowing for aberra-
tions in the imaging process. In lenses, this veiling glare
is often caused by scratches on the glass surfaces,
multiple reflections between surfaces, and scatter off the
mount. With image tubes various scattering processes

occur. Light which is transmitted through the photo-
cathode can be scattered off the electrodes back to the
photocathode. Light from the output phosphor can be
reflected at the outer surface of the window back onto
the phosphor. In tubes with microchannel plates, light
may also be emitted from the back of the phosphor screen
and then be reflected by the microchannel plate onto
the phosphor screen a short distance away. Similarly
electrons can be scattered off the phosphor and, because
of the high electric field, can return to the screen and
excite the phosphor at some other point. All these
processes add up and appear as a general background
which reduces contrast. It can appear on the m.t.f.
measurement as a rapid drop at low spatial frequencies.
Since the magnitude of the drop depends on the area of
photocathode which is actually illuminated, and on the
size of the analysing aperture, it is usual, if possible, to
separate the m.t.f. measurement from the veiling glare
measurement (see next section).

The veiling glare can be measured in a number of ways.
One method which simulates an average picture is to
measure the contrast drop in the image of a coarse bar
pattern which completely covers the photocathode. The
spatial frequencies of the bar patterns used are in the
range 0.1 to | tine-pairs/mm. With many microchannel
plate image intensifiers, the measured contrast ratio is
around 85 to 90%. Broadly speaking, this means that
about 10 to 15% of the light fron: any part of the picture
is scattered to other parts.

M.T.F. measurements on second-generation devices
At high light levels, second-generation image intensifiers
have non-linear characteristics. For this reason, it is
necessary to measure the m.t.f. of these devices at low
light levels. (The linearity of a device at the low light
level chosen must first be checked by measuring the
m.t.f. as a function of the brightness of the test object
pattern.)

Low input radiance results in a low signal-to-noise
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ratio for the image being analysed, and therefore suitable
precautions must be taken to reduce inaccuracies in
measurement resulting from the high noise level. (The
integration time of the measuring instrument must be
sufficiently long.)

When measuring m.t.f., account must be taken of the
effect of veiling glare. This shows itself as a drop in the
measured m.t.f. at low spatial frequencies. To measure
the true m.t.f., it is necessary to analyse the complete
output screen. However, the ODETA equipment is not

——able—to—do—this while at the same time covering the

required spatial frequency range. Therefore, the measure-
ment of m.t.f. must be split into two parts: the first is
the measurement of the true m.t.f. but only at low
frequency, whilst the second is the measurement of the
so-called reduced-area m.t.f.

Measurement of m.t.f. at low spatial frequency gives
an indication of the veiling glare produced by the
intensifier. By performing a second m.t.f. measurement
with all light sources shut off, the influence of the back-
ground can be corrected. The reduced-area m.t.f. is
obtained by Fourier analysis of the luminance distribu-
tion on a small circular area which contains the image of
a short narrow slit.

Both parts of the m.t.f. measurement must be made
with a slit orientation giving maximum signal levels,
because the value of the m.t.f. will be affected by the
bias angle of the microchannel plate. The measurements
must be coxrected for the m.t.f. of.the lens. R

IMAGE INTENSIFIER SYSTEMS

Image intensifier systems fall into two categories: direct
view systems, and low-light-level television systems
(1.1.1.t.v.). The former are devices that can be viewed
directly by eye; they are mainly used for night viewing
applications such as surveillance, aiming sights, and driver
viewers. L.L.L.T.V. systems are normally used for remote
surveillance, although other applications such as night
flying of helicopters and the examination of aero engines
using fibre scopes are being examined.

Direct view systems

Fig.16 shows a schematic diagram of adirect view system.
There are three basic components: objective lens, image
intensifier, and eyepiece. Of these, the most important,
and often the most neglected, item is the objective lens.
This lens collects the light which is then intensified by
the image tube. Unless the lens collects sufficient light,
the system will not be usable, no matter how effective
the image intensifier.

Objective lens

The choice of objective lens depends on the application
for which the image intensifier is intended. For aiming
applications and long-range surveillance, the angular field
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of view of the system is small (see Fig.17a), allowing the
use of small image tubes; for driver viewers and short-
range surveillance, however, the angular field of view is
required to be large (see Fig.17b) and consequently an
image tube with a large-diameter photocathode is

- necessary. For example, for aiming sights the field of

view a, is about 0.1rad, whilst for driver viewers it is
about Irad.

The diameter of a lens used in air cannot be greater
than twice the focal length. With a few exceptions, lenses
used in night vision systems usually have a smaller
diameter Dy than focal length f; ; that is:

f, = Dp. ... (8)

From the focal length and the angular field of view a
required, it is possible to calculate the optimum diameter
Dp of the photocathode; thus:

D, = fLan = Dy ay,. ... (9)
In practice, for a small angular field of view, Dp will
be determined by the maximum tolerable dimensions of
the objective system. In applications requiring a large
angular field of view, the limiting factor is D, itself.
Because the diameter Dy of the objective lens limits
the amount of light detected by the system, it is
important that D; be made as large as possible. The size
of Dy will depend on: 1) the angular field of view, 2) the
maximum tolerable length of system, and 3) the maxi-
mum tolerable weight. Items 2) and 3) may well limit
the choice of image intensifier which will in turn decide



the maximum diameter of photocathode D,,. If this
were, say, 18mm and the application required an angular
field of view of 0.2rad, then from Eqs.8 and 9, D is
given by:
D
D, <f =a—:l=£=90mm.

Thus for maximum light collection, a 90mm diameter
lens should be used. However, this will almost certainly
be too heavy for use in hand-held systems. The designer
in such cases will then probably compromise with a lens
of 50mm diameter. This will reduce the weight of the
system, but it will also reduce its effectiveness at very
low light tevels. If the lens diameter is reduced from 90
to 50mm, the light collected is reduced in proportion to
the loss in area; thus:

Y

50 (90)2
where Egy and Eg( are the amounts of light collected
with S50mm and 90muin lenses respectively. Therefore, by
limiting the weight of the system (or equally, limiting
the maximum lens diameter), the designer has reduced
the light collected to less than one-third of the optimum.
Thus, if the optimum system was capable of detecting
the target reflecting 100ulx of light, the compromised
system will only detect the same target if the light level
is increased to 300ulx, or, if the target is brought nearer
to the objective lens by a factor r, where 2 is 0.31.
Therefore, the range at which the target can be detected
is reduced to 55% of the optimum.

This example shows, quite dramatically, how import-
ant the lens diameter is in the design of a night viewing
system. 1t is quite clear that whenever possible, low
weight and small size should be sacrificed for an increased
lens diameter. It is obvious that no matter how effective
an image intensifier is, it can never perform to its best
unless the objective lens allows it to do so.

[t is therefore important to use lenses that have the
largest possible physical diameters. However, it should
be remembered that lenses with small f-numbers (large
aperture) frequently have inferior modulation transfer
characteristics, particularly off-axis. Thus, unless great
care is taken with the design of the lens, the loss from
reduced contrast in the image can more than offset the
gain from efficient light-gathering. In order to obtain the
optimum contrast performance from the intensifier, the
objective lens should have high m.t.f. at all spatial
frequencies up to 30 line-pairs/mm and should not be
tess than 75% at 10 line-pairs/mm.

Eyepiece

The design of the eyepiece is critical to the subjective
appearance of the image. For aiming sights, it is normal
to choose an eyepiece which presents a small output field

of view. This allows the eye to be brought up close to the
eyepiece and thus reduces parallax errors in aiming. For
this type of lens, a diameter of 7 to 10mm is normal
with a magnification of approximately X7

In systems using first-generation image intensifiers, the
eyepiece can have a magnification more than X10.
However, because of the inherent noise in inverter
microchannel plate tubes, it is advisable to limit the
magnification to about X5 in systems using second-

generation dévices. At lower magnifications, the noise is

less disturbing and consequently the information appears
clearer; however, experienced observers will find X10
magnification more useful.

For surveillance and driver viewer applications, il is
more comfortable to use both eyes to view the screen.
This can be accomplished using either two separate
systems, one for each eye, or a single lens eyepiece for
viewing by both eyes. Consequently, many systems
utilise binocular eyepieces. These have large diameters
and normally allow the observer to view the screen from
a distance of 15 to 45¢m. A magnification of X5 is the
maximum that can be used satisfactorily.

System performance

The importance of the objective lens has already been
discussed. It is shown again when an attempt is made to
calculate the brightness of the output image of the
intensifier. To make this calculation, the following
assumptions are made:

1) the objective lens is focused at infinity,

2) the target is large enough to be significant.

Then, the luminance of the output screen of the intensi-
fier is given by:

RIG g0

L = . (10)
where L is the luminance of the output screen, 1 is the
illuminance of the target, R is the reflectivity of the
target, T is the transmission of the objective lens, G is the
gain (including a factor for the photocathode sensitivity),
and { is the effective f-number of the objective lens.

Thus, for an f/1.47 lens having an 80% transmission,
the screen luminance from a scene of 10% reflectivity
illuminated by 10mlx is 4.6¢cd/m>.

Note that at very low light levels, the contribution of
the photocathode sensitivity to the overall gain becomes
significant and is important when considering signal-to-
noise ratio.

When the scene contains highlights or bright flashes,
the screen illuminance of a cascade image intensifier may
well become so high that the conirast of the image is
degraded. Therefore, in applications where this is likely
to occur, second-generation tubes should be used,
advantage being taken of the point highlight saturation
effect of the microchannel plate (see earlier).
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The other important system parameter is its overall
magnification. The dimensions of the objective and
eyepiece lenses having been set, the system magnification
is given by:

M,
M= ,
f

(]

where M is the angular magnification, M, is the linear
magnification of the intensifier, f; is the focal length of
the objective lens, and f, is the focal length of the
eyepiece.

Low-light-level television systems

Many different types of low-light-level tv systems are
currently available. Some are based on combinations of
vidicon camera tubes and the image intensifiers previously

USING IMAGE INTENSIFIERS
General information is given in this section on the
practical use of image intensifiers.

Power supplies

Image intensifiers are normally purchased complete with
an integral power supply that enables them to operate
directly from a d.c. battery. For a few specialised appli-
cations, it is necessary for the user to design a power
supply to meet the particular requirement. An example
of this is the gated image intensifier.

It is also necessary for the user to design a power
supply if he intends to fibre-optically couple the intensi-
fier to a fibre-optic faceplate television camera tube.
This is because intensifiers normally operate with a high
potential on the screen window. Every care should be
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Fig.18 — Comparison of camera tubes used in l.l.L.t.v. systems:

{a) intensified silicon-intensified target vidicon, (b) microchannel

plate intensified vidicon, (c¢) intensified silicon vidicon, (d) two-

stage cascade intensified vidicon, (e) single-stage intensified
vidicon, (f) silicon vidicon, {g) vidicon

described. Others are more complex devices where the
intensifier and vidicon are contained in the same vacuum
envelope. In the latter category, the intensified silicon
vidicon (ISV) is the main device. This consists of an
image intensifier, in series with a silicon-target vidicon,
all in a single envelope. It is possible to increase the
sensitivity of the ISV by fibre-optically coupling a single-
stage first-generation image intensifier to the front of the
triode intensifier. The device then becomes an intensified
ISV, or I?SV. The relative sensitivities of various L.1.L.t.v.
devices are compared in Fig.18. Further discussion of
these devices is however beyond the scope of this
publication.
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taken in the design of power supplies to avoid switching
transients and interference from oscillators.

Supply voltage
The supply voltages required to operate image intensifiers
are given in the published data. Under no circumstances
should the absolute maximum ratings be exceeded.
Precautions should be taken to protect the devices
against switching transients. Intensifiers which incorpor-
ate integral power supplies will not function, but will not
be damaged, if the supply voltage is reversed.

In normal operation, one of the supply terminals
should be connected to the chassis of the equipment.



The photocathode and screen usually operate at high
potentials with respect to the chassis. For example, in
single-stage devices, the voliage between input and out-
put windows is about 5kV:in cascade types, the screen
is at 45kV and the photocathode is at 0V; and in
microchannel plate types, the screen and photocathode
are maintained at opposite potentials of about 6kV
with respect to the microchannel plate input.

Unencapsulated intensiiiers involve the operator in the
use of high d.c. potentials and therefore precautions
should be taken.

Other electrical considerations

It is recommended that the intensificrs are housed in
non-magnetic metal conductive containers. The chassis
of the complete equipment should be connected to one
of the supply terminals, and no conductive part of the
container must be closer than Smm to the fibre-optic
window. As the operation of these intensifiers is very
sensitive to corona discharge, suitable protective measures
must be taken where necessary.

To increase battery life, it is advisable to minunise the
lengths of the connecting leads, otherwise capacitive
losses may occur. In microchannel plate intensifiers, a
10ut capacitor should be connected in parallel with the
device.

Cascade image intensifiers
In normal use, the cathode contact ring of a cascade
image intensifier is connected to the chassis of the
equipment. The input connector may remain at a d.c.
potential of several kilovolts, even after the supply is
removed. Tt is reconmended that this should be dis-
charged against the cathode contact ring.

The fibre-optic faceplates of integral-oscillator cascade

image intensifiers and of nicrochannel plate image
intensifiers also remain at a d.c. potential of a few kilo-
volts after switching off. Under no circumstances should
faceplates of these tubes be connected to the input
supply termunals, otherwise irreparable damage may
occur.

Handling

Image intensifiers are electronic tubes and are conse-
quently fragile. They should not be subjected to undue
stresses, strains, or pressures. All intensifiers are designed
with bearing surfaces around the photocathode and
screen windows. It is essential that no bearing force is
applied to any other part of the device. The maximum
bearing force is generally 100 newtons (10kg force),
applied along the axis of the device. Iimage intensifiers
that are encapsulated with power supplies are normally
designed to withstand shocks and vibration associated
with rifle recoil and vehicle movement. The manutacturer
should always be consulted before a device is subjected
to any force conditions.

Whenever possible, all image intensifiers should be
purchased and used encapsulated in a silicone-rubber
compound. For a very few applications, il is necessary
to purchase unencapsulated devices. These should be
treated with the utmost care and should not under any
circumstances be subjected to shock or vibration until
they are properly encapsulated. (A recommended encap-
sulant is ICI 104 or ICI 105 Silcoset; the manufacturer’s
instructions should be followed, and the tube should be
dry and clean before application of the primer.)

To make electrical connections to the electrodes of
an intensifier, the surtaces should be caretully cleaned
with a fine abrasive and the connections should be made
using a conductive epoxy cement. It is also important
that all glass surfaces are kept clean.
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APPENDIX

Photometric Units

The four SI photometric units are the candela, the lumen,
the lux, and the nit (candela/m?). These units relate to
the four main photometric quantities as below.

Luminous intensity in candelas, the ‘brightness’ of a

light source, formerly candle power.

Luminance

Luminous flux

in nits, the luminous intensity of an
illuminated surface, usually expres-
sed as luminous intensity per unit
area.

in lumens, the flow of light from a
source_related to. the. solid- angle

llluminance i lux, the luminous flux falling on )

- a surface expressed in luminous flux over which measurement is made.
per unit area. Formerly known as I‘actors for converting Sl photometric units to earlier
illumination. now-deprecated units are given in the following tables.

ILLUMINANCE
lux phot foot-candle
1 lux (Im/ne?) l 107 9.29X107?
| phot (lm/cmz) = 10° | 929
I foot-candle (Im/ft?) 10.76 10.76X 107 x
LUMINANCE ‘
cd/m?
tnit) stilb ed/r? apostilb lamhert foot-lambert
I cd/m? (nit) = 1 0™ 9.20X1072 s X10™ 0.292
I stilb (cd/em?) = 10* [ 929 X107 n 2920
I cd/ft? = 10.76 1.076X107° | 33.8  3.38X107° m
1 apostilh (Im/m?) = = 1/(mX107™)  2.96X1072 1 107 9.29X 1077
I lambert (Im/cm?) = 1)(mX10™) 1/m 296 10* 1 929
1 foot-lambert or ' e
‘cquivalent foot-candle’ (Im/ft?) =  3.43 3.43x10™ I/ 10.76  1.076X107° j

Madc and Printed in England by The Yale Press Ltd. London. SIF25.



~ WA

Argentina: FAPESA Ly.C., Av. Crovara 2550, Tablada, Prov. de BUENOS AIRES, Tel. 652-7438/7478.

Austraila: PHILIPS INDUSTRIES HOLDINGS LTD,, Elcoma Division, 67 Mars Road, LANE COVE, 2066, N.S.W., Tel. 42 1261,

Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE Industrie G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 62 91 11.

Belgium: M.B.L.E., 80, rue des Deux Gares, B-1070 BRUXELLES, Tel 523 00 00, N

Brazil: IBRAPE, Caixa Postal 7383, Av. Paulista 2073-S/Loja, SAO PAULO, SP, Tel. 284-4511.

Canada: PHILIPS ELECTRONICS LTD., Electron Devices Div., 601 Miiner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161.

Chiie: PHILIPS CHILENA S.A_, Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001.

Coiombla: SADAPE S.A., P.O.Box 9805, Calle 13, No. 51+ 39, BOGOTAD.E. 1., Tel. 600 600.

Denmark: MINIWATT A/S, Emdrupvej 115A, DK-2400 KOBENHAVN NV, Tel. (01) 69 16 22.

Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 1 72 71.

France: R.T.C. LA RADIOTECHNIQUE-COMPELEC, 130 Avenue Ledru Roliin, F-75540 PARIS 11, Tel. 355-44-99.

Germany: VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2HAMBURG 1, Tel. (040) 3296-1.

Greece: PHILIPS S.A. HELLENIQUE, Elcoma Division, 52, Av. Syngrou, ATHENS, Tel. 915 311.

Hong Kong: PHILIPS HONG KONG LTD., Comp. Dept., Philips Ind. Bldg., Kung Yip St., K.C.T.L. 289, KWAI CHUNG, N.T. Tel. 12-24 51 21,

india: PHILIPSINDIALTD., Elcoma Div., Band Box House, 254-D, Dr. Annie Besant Rd., Prabhadevi, BOMBAY-25-DD, Tel. 457 311-5.

indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Division, ‘Timah’ Building, JI. Jen. Gatot Subroto, JAKARTA, Tel. 44 163.

ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 69 33 55.

Italy: PHILIPS S.P.A., Sezione Elcoma, Piazza IV Novembre 3, 1-20124 MILANO, Tel. 2-6994.

Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611.

(IC Products) SIGNETICS JAPAN,LTD., TOKYO, Tel. (03) 230-1521.

Koarea: PHILIPS ELECTRONICS (KOREA) LTD., Philips House, 260-199 Itaewon-dong, Yongsan-ku, C.P.O. Box 3680, SEOUL, Tel. 44-4202.

Mexico: ELECTRONICA S.A. de C.V., Varsovia No. 36, MEXICO 6,D.F., Tel. 5-33-11-80.

Netheriands: PHILIPS NEDERLAND B.V., Afd. Elonco, Boschdijk 525, NL-4510 EINDHOVEN, Tel. (040) 79 33 33.

New Zealand: Philips Electrical ind. Ltd., Elcoma Division, 2 Wagener Place, St. Lukes, AUCKLAND, Tel. 867 119.

Norway: ELECTRONICA A/S., Vitaminveien 11, P.O. Box 29, Grefsen, OSLO 4, Tel. (02) 150590,

Peru: CADESA, Jr. ilo, No. 216, Apartado 10132, LIMA, Tel. 277317.

Philippines: ELDAC, Philips industrial Dev. Inc., 2246 Pasong Tamo, MAKATI-RIZAL, Tel. 86-89-51 to 59.

Portugai PHILIPS PORTUGESA S.A.R.L., Av. Eng. Duharte Pacheco 6, LISBOA 1, Tel. 6831 21,

Singapore: PHILIPS SINGAPORE PTE LTD., Eicoma Div., POB 340, Toa Payoh CPO, Lorong 1, Toa Payoh, SINGAPORE 12, Tel. 5388 11.

South Africa: EDAC (Pty.) Ltd., South Park Lane, New Doornfontein, JOHANNESBURG 2001, Tel. 24/6701.

Spain: COPRESA S.A., Balmes 22, BARCELONA 7, Tel. 30163 12.

Sweden: A.B. ELCOMA, Liding6vigen 50, S-10 250 STOCKHOLM 27, Tel. 08/67 97 80.

Switzeriand: PHILIPS A.G., Eicoma Dept., Edenstrasse 20, CH-8027 ZURICH, Tel. 01/44 22 11.

Talwan: PHILIPS TAIWAN LTD., 3rd Fl., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. 5513101-5.

Turkey: TURK PHILIPS TICARET A.S., EMET Department, inonu Cad. No. 78-80, ISTANBUL, Tel. 4359 10.

United Kingdom: MULLARD LTD., Mutlard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-580 6633.

United States: (Active devices & Materials) AMPEREX SALES CORP., Providence Plke, SLATERSVILLE, R I. 02876, Tel. (401) 762-9000.
(Passive devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N .J. 07960, Tel. (201) 539-2000.
(1C Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, Calitornia 94086. Tel. (408) 739-7700.

Uruguay: LUZILECTRON S.A., Rondeau 1567, piso 5, MONTEVIDEO, Tel. 943 21.

Venezuela: IND. VENEZOLANAS PHILIPS S.A., Elcoma Dept., A. Ppal de los Ruices, Edif. Centro Colgate. Apdo 1167, CARACAS. Tel. 36 05 11.

Ad © N.V.Philips' Gloeilampenfabrieken
This information is furnished for guidance, and with no guarantees as to its accuracy or completeness: its publication conveys no licence under any patent or other right, nor

does the publisher assume liability for any consequence of its use. specifications and availability of goods mentioned in it are subject to change without notice: it is not to be
reproduced in any way. in whole or in part, without the written consent of the publisher. °

Printed in England by Yale Press Ltd 379 9398033 300 11



'New from Philips Usfa

B.V.

Second Generation (x5) Night Observation Sight, light-weight, having all the well-known
features of the first generation, plus:. @ Improved Modulation Transfer Function, ® Automatic
Brightness Control, with highlight suppression, ® Magnifying (x 1.5) Multichannel Tube with an

integrated high-voltage supply, ® Extended lifetime, ® Advanced eyepiece system.

Image Intensifier/Daylight Aiming and
Observation Periscopic System
(including Vision Block) designed and
tested for day and night use under.
specific operational conditions.

-

Lithium reserve battery in which the
advanced electrochemical technique
used produces approximately 6.5 times
the energy of a Leclanché battery of
the same size and greatly enhances its
watt-hour capacity retention under
active storage conditions. Furthermore,
the non-aqueous electrolyte allows
operation under extremes of )
temperature.

MMC 80 (Military Mini Cooler 80 K)
is a new cryogenerator designed to
cool infrared detectors for thermal
imaging equipment used in armoured
fighting vehicles, ships and aircraft,
down to 80 K in approximately 10
minutes. This new cryogenerator is
effective under specified military
conditions and has a proven reliability
(MTBF) of over 2000 hours.

Remember, for Reliability in Defence

Philips Usfa B.V., .
Meerenakkerweg 1,
Eindhoven,

The Netherlands
Tel. (0)40-722600
Telex 51732 USFAE NL

A leading supplier of defence
equipment since 1954



De omzet van Philips steeg in de

eerste negen maanden van dit jaar
met zestien percent ten opzichte van
de overeenkomstige periode van vo-
rig jaar tot 21.4 miljard guiden. De
stijging van de omzet in volume be-
droeg megen percent.

in het eserste kwartaal van dit jaar
gaf het omzetbedrag een toenewming
te zien van -twintig percent, in het
tweede kwartaal was de stijging vijf-
tien percent en in het derde dertien
percent.’ Voor het gehele jaar 1976
wordt een stijging van het omzetbe-
drag van twaalf percent verwacht.
Hieruit vait af te jeiden dat de pro-
centuele omzetstijging in het vierde
kwartaal geringer zal zijn dan in de
voorafgaande kwartalen van dit jaar.
Hierbij speelt uiteraard een rof, dat
die periode wordt vergeleken met
het vierde kwartaal van 1975, waarin
. de omzet verhoudingsgewijs erg
groot was.

De omzetstijging was in de eerste
negen maanden wvan dit jaar het
grootst in de sector industriéle toele-
veringen. Het omzetbedrag nam in
die sector met 22 percent toe tot 2,6
miljard guiden. In de sector Bedrijfs-
apparatuur nam de omzet met vijf-
tien percent toe tot 6,6 miljard gul-
den, terwijl de omzet in de sector
Censumentenartikelen zowe! als in
de sector Diversen toenam ‘met veer-
tien percent

. Door deze omzetontwildkeling is het
-aandeel van .de consumentenartike-
{en in de totale omzet van Philips
iets - teruggelopen, .namelijk van 44,8
tot 44,3 percent. Ook het aandeel
van de sector Bedrijfsapparatuur
nam iets af. Dat van de sector Indus-
triéle toeleveringen gaf echter een
toeneming te” zien van 11,3 naar
twaalf percent.

Alle hoofdindustriegroepen droegen
in de eerste negen maanden van dit
jaar bij tot de omzetstijging. Een stij-
ging beneden het gemiddeide toon-
den de hoofdindustriegroepen Audio
‘(één . percent), Science and Industry
(viff percent) en Farmaceutisch-che-
mische produkten (negen percent) en
de NKF GROEP {zeven percent).

Per gebiedsdeel beoordeeld was de
omzettoeneming  het
Noord-Amerika (34 percent) en La-

grootst in -

Drs. H. H. A. Appelo

tijns-Amerika (25 percent). in West-
Europa namen de verkopen slechts
met tien percent toe en in de overi-
ge landen was het stijgingspercenta-
ge zeventien. Uit deze ciffers blijkt
dat de wverkoopontwikkeling in
West-Europa achterblijft bij die in de
rest van de wereld: Dit haeft ook ge-

leid tot een andere geografische. ..

verdeling van de omzet. Deze was’

per eind september van dit jaar als -

voigt: Europa 62 percent (was 65
percent), "Noord-Amerika achttien
percent (15,4 percent), Latijns-Ameri-
ka zeven percent (6,3 percent) en
overige landen dertien percent (13,3
percent.).

Resultaten

Ook de resuitatenontwikkeling gaf’in :

het derde kwartaal een knik te zien.
Het 'bedrijfsresultaat dat in het eer-
ste kwartaal 5,8 percent van de om-
zet .bedroeg, steeg in -het tweede
kwartaal tot 6,9 percent, maar daalde
daarna in het derde kwartaal tot 6,4
percent.

Over de gehele negenmaandsperlode
bedroeg het bedrijfsresuitaat 6,4 per-
cent van de omzet, tegenover 4,1
percent in de overeenkomstige pe--
riode van 1975 (dit laatste percenta-
ge zou 4,8 hebben bedragen als ook
in die periode, zoais thans het geval

is, geen computerverliezen ten laste

wvartoont eeﬁ irevmd;gende dalmg al

is het op zich zelf bezien nog te

hoog. De toeneming van het minder-
heidsbelang van derden was een ge-

. volg van de verbetering van de re-
sultaten in de Amerikaanse ondeme-

mingen, waarin ook derden een aan-

. .deel hebben. Het vreemd vermogen

in een percentage van het totaal ver-

“mogen bleef ongewijzigd: 63 percent.

Personeel
Het aantal werknemers nam, gere-

kend vanaf 1 januari van dit jaar, per

saldo met 4300 af. In" Noord-Amerika
nam -het aantal werknemers toe met
5100 personen; daarbuiten daalde het
met 9400, ofte wel met 26 percent.
Grote dalingen deden zich voor in

Australié (ruim duizend werknemers
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Kleine
tirling-
koeler

De kleinste Stirling-koeier in het
programma van Philips is de nu
geintroduceerde MC 80. Een zes kilo-
gram lichte mini- -koelmachine die kan
koelen tot 80 graden Kelvin (—193°
Celsius) met een koelvermogen van
1 watt.

Het instrument is bij uitstek geschikt
voor laboratorium-, onderwijs- en in-
- structiedoeleinden. Allerlei proeven
waarbij extreme koude gewenst is,
kunnen dank zij deze mini-cryogene-
rator MC 80 gemakkelijk worden uit-
gevoerd. Na inschakelen is binnen
-enkele minuten een temperatuur van
lager dan —100°C ‘beschikbaar.
Dank zij het bedrijfszekere Stirling-
principe én het ontbreken van
draaiende delen behoeft de koelma-
-chine wrijwel geen onderhoud en/of
smering, ze kan nagenoeg onbe-
perkt dienst doen.

(270 ¢



PHILIPS

Donderdag 10 maart 1977
33ste jaargang nr. 20
Verschijnt wekelijks

links ‘haar réehts) kijken tos.

Lultenant‘generaal J. Hansen. steekt een kaars aan, daarmee het nieuwe Usfa-complex officiae! opsnend. Naast hem
- Usfa-directsur ir. W. Stoorvogel. Dr. ir. N. Rodenburg, mevrouw Stoorvogel en de heer 'W. Dekker (voorste rlj, van

‘1".Generaal J. Hensen: waardering voor apparatuur

officieel geopend

Phlllps Usfa, opgericht in 1954 en sinds jaren gesltuesrd aan
;de Schouwbroekseweg in het Eindhovense stadsdeel Sirijp,
‘heeft kort geleden een zeer eigentijds onderkomen betrokken
aan de Meerakkerweg op het industrieterrein De Hurk te
Eindhoven. Vorige week woensdag werd het nieuwe bedrijfs-
complex officieel geopend door luitenant-generaal i. Hensen,
directeur-generaal . Materieel van het Ministerie van [efensie.

De openlngsplechtighetd werd bijge-
woond door een aantal hoge militaire
autoritelten, vertegenwoordigers van
het Ministerie van Economische Za-
ken, dr. N. Rodenburg, vice-presl-
dent van het concern, de heer W.
Dekker, lid van de Raad van Be-
stuur, leden van de hoofdstaf en ver-
tegenwoordigers van een santal na-
tionale organisaties. De gasten wer-
den welkom geheten door ir. W
Stoorvogel, directeur van Philips
Usfa B.V.

De heer Dekker, die sprak namens

de Raad van Bestuur, legde de na-
druk op het belang van een goede
relatie tussen klant en leverancier.
Dat geldt, zo zel hij, met name voor
een bedrijf ais Philips Usfa, dat de-
fensiesystemen levert.

De heer Stoorvogel memoreerde dat
Usfa zich in het verleden in hoofd-
zaak heeft toegelegd op de produk-
tle van nachtzichtapparatuur. Dat Is
nég zo, alieen zijn de toegepaste
technieken veranderd. De moderne
apparatuur gebrulkt geen infra-rood
bronnen mesér, maar het aanwezige

natuurlifke licht, dat zodanlg wordt
versterkt dat een heldar beeld ont-
staat. Op dit moment wéskt men san
de ontwikkeling van :.avanceerde
beeldapparatuur.

Generaal Hensen complimentaerde
Philing Usfa met de door hsar ont-
wikkelde en geproduceerde appara-
tuur die, zo zel hij, vooral van be-
lang s in het licht van de pogingen
(ot standaardisering van apparatuur
en systemen in alle NAVO-landen.
Na zijn toespraak stak generaal Hen-
sen een kaars aan, waarmee hij
VCR-apparatuur in werking stelde.
Via de VCR werd de gasten een drie
minuten durende diashow voorge-
schoteld die een beeld gaf van de
bouw van de nieuwe Usfa-fabriek,
die in werkelijkheid anderhalf jaar in
beslag nam. Na de film maakten de
gasten een rondgang door het be-
drijf, waarbij een aantal demonstra-
ties werd gegeven.

Belangrijk blj in- ¢
de lamp in de kijk.
opbouwarmaturen 2

De tijd dat het
rieur overspamnt
hebben, versie
lei vormen en
wand, weer he
Om zo'n aangt
komen, het liji
meer mensen
opgenomen, d:
opbouwveriich

De meeste menst
slikken voor ze
kroon- of pendell:
vangen door een
lijk onooglijke bt
eenmaal helemaa
ingebouwd verho
armaturen de rui
van het plafond




INDUSTRIE:

Warmtekijkers in 1986 klaar
voor Leopard-I en YPR

De Nederlandse industrieén Philips Usfa, Holland Signaal en Oldelft
‘| verwachten medio 1986 Nederlandse warmtebeeldapparatuur te kun-
nen leveren voor Leopard-1 tanks en YPR-gevechtsvoertuigen.

Staatssecretaris Van Houwelingen
en zijn collega Van Zeil van Eco-
nomische Zaken zeggen dit in ant-
woord op vragen uit de Tweede
‘| Kamer. Het gaat om nachtzichtap-
paratuur die de warmte-uitstraling
van personen of voertuigen zicht-
.| baar maakt.

| In april vorig jagr zijh dé waarne-
mingsprestaties van een prototype
van het Nederlandse warmtebeeld-
systeern gemeten in een' vergelij-
kende beproeving van een in pro-
duktie zijnd Duits-Amerikaans sys-
teem. Dit laatste warmtebeeldsys-
-teem is gekozen voor de Leopard-2
tank. :

Bij die beproeving bleek dat het
Nederlandse prototype niet aan alle
eisen voldeed. Het wordt nu verder
ontwikkeld en volgens de fabrikant
zullen de vereiste prestaties in 1983
wel worden gehaald. Naar verwach-
ting zal de warmtebeeldapparatuur
dan in 1984 in de tanks en pantser-
voertuigen kunnen worden be-
proefd.

In 1981 is besloten de Duits-Ameri-
kaanse warmtebeeldapparatuur te
bestellen voor de Leopard-2 tank.

Deze tank zal met ingang van dit
jaar bij de KL binnenstromen en het
was niet mogelijk te wachten op het

PETIIRNII———

nog in ontwikkeling zijnde Neder-
landse systeem.

Overigens kan dit systeem Carl
Zeiss, gezien de produktiemetho-
diek van de Leopard-2, pas bij de
fabrick worden ingebouwd vanaf
serienummer 127 van de tankvro-
duktie.

Tot nog toe beschikt de KL voor
waarneming bij duisternis over in-
fra-roodsystemen en helderheids-
versterkers. Infra-rood heeft het
nadeel dat het straling met korte
golf uitzendt waardoor de bron op-
spoorbaar is. Helderheidsverster-
kers versterken het altijd nog aan-
wezige licht van maan of sterren.
Beide systemen ondervinden ta-
melijk veel hinder van rook, nevel
en stof.

Warmtebeeldapparatuur maakt
de warmte-uitstraling van perso-
nen of voertuigen xichtbaar, door-
siet derhalve ook camouflage bij
dag, is niet opspoorbaar en onder-
vindt ook weinig hinder vannevel,
stof en rook.

DK -2‘1/{]1?3
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MN.V. Philips' Gloeilampenfabrieken Nedenant:

NCRV

" Hoofd afd. Aktualiteiten TV
T.a.v. de heer R.R, Eijbersen
Schuttersweg 8-10
1217 PZ HILVERSUM

afd. dept. abt./ret. zeichen
Persdienst JVS/TTO
Postbus 5273
5600 AM EINDHOVEN

onderw. re. doorkiesnummer in-dialling datum. date
conc. betr. acces intern dir.  durchwahl
Uw ref. TVA/GB/CK/Lk2 (0k0) 784536 20 november 1978

Geachte heer Eijbersen,

In antwoord op uw brief wvan 3 november 1978 volgen
hier de antwoorden op de vragen die u o.m. stelde

aan de Philips Machinefabriek in Eindhoven (Acht),
waar naverbranders voor de motoren van de F 16 worden
gemaakt.,

De antwoorden zijn erg summier, omdat de F 16 opdracht
een incidentele militaire produktie is.

1. Het mechanische gedeelte van professionele appara-

Neen. - —~ ]
Neen. X

tuur zoals rontgen-, projectie- en wetenschappeli jke
apparatuur.

2. Geen,

3. Omdat de uiteindeli jke gebruikers niet bekend zijn
kan geen splitsing worden gemaakt.

4. Philipsvestigingen in binnen- en buitenland.

5. Niet van toepassing.

6. Zie bijgevoegd jaarverslag.

8. In de Machinefabrieken 1760 personen.

9. Ongeveer 80.

10. Neen.

12, Zie Jjaarverslag.

13. Geen,

5. Neen. e

- 217. ——
22,




JvS/TNO 2 20.11.1078

De mogelijkheid tot het maken van filmopnamen zal mede
afhankelijk zijn van toestemming van opdrachtgever
Pratt and Whitney en van het Ministerie van Defensie,

Ik heb van de directie van Philips Usfa vernomen dat
deze u rechtstreeks heeft geinformeerd. .

In de hoop u van dienst te zijn geweest, verblijft,
hoogachtend,

PHILIPS PERSDIENST

f

P

J.HOM.E; Vaﬁ Schagen
‘ ‘\. I

1
Vv



P
<

Philips Usfa B.V. Nocand

PHILIPS

&

N.C.R.V.,
‘Televisiedienst,
T.a.v, de Hr. R.,R. Eijbersen,

Meerenakkerweg 1

Hoofd Afdeling Aktualiteiten TV afd. dept. abt/ref. zeichen

Schuttersweg 8 - 10, A 9818/HH/MVD
Hilversum,

onderw. re. doorkiesnummer  dir. ext. dial datum, date
conc. betr. numérotage dir. durchwahl

Vragenlijst (040) 7 23537 1978-11-15
TV reportage.

Geachte Heer Ei jbersen,

Van de Hr, J.H.M.E, van Schagen van de Philips Persdienst
ontvingen wij een kopie van Uw aan hem gerichte brief
(ref. TVA/GB/CK/L4kL2 dd., 3.11.%78) en de daarbij behorende
vragenli jst, beiden betrekking hebbend op de voorbereiding
van Uw reportage over "Het economische belang van Neder-
Jand bij een eigen wapenindustrie".

Wij laten in de bijlage de antwoorden volgen op de door U
in Uw vragenlijst gestelde vragen.

Voor wat betreft de laatste, in Uw brief gestelde vraag
moeten wij U tot onze spijt mededelen, dat het maken van

opnamen in ons bedrijf niet is toegestaan.

Hoogachtend, P

e e v ‘ ; ) e
roNL C. R. V{_ =~ _ /bhilips Usfa B.V. ’

INGEKOMEN No. | A /\é
f \0 N T.\_I_ \ (\\(w\)
241 NOV.1973 | 06 7b! | \b %\
AT o 0. | Ire F.ondk BpaRN
LERELEGDPAR. 0.

Bijlage : Antwoorden op vragenlijst.

telegram Usfa Eindhoven telex 51732 USFAE NL
tel. zentr. exch. int. + 3140 79 11 11

X . postgiro 11 286 26
Handelsregister Eindhoven no. 18457 Algemene Bank Nederland N.V. 52.74.19.060



Philips

Usfa BV EINDHOVEN

NEDERLAND

Bijlage bij A9818/HH/MVD
1978-11-15,

Antwoorden op de vragenlijst TV reportage.

6.
7.
8.
9.
10.
11.

13.

14,
15,
16.
17.
18.
19.
20,
21,
22,

23.
24,
25.

Nachtzichtapparatuur en speciale electronische apparaten.

Worden ook gebruikt door andere overheidsinstanties dan de
Ministeries van Defensie (o.a. politie).

Zie pt. 2.

Op een emkele uitzondering na : uitsluitend naar Europese
Nato-landen,

Ministeries van Defensie van onder pt.4 bedoelde landen.
(zie ook pt. 2)

Wordt niet gepubliceerd,

Ca. 80%
Ca. 300.
Zie pt. 7.
Ja

Toeleveranciers van mechanische, optische en electronische
componenten.

Philips Usfa B.V. is een 100% dochter van de N.V. Philips!
Gloeilampenfabrieken te Eindhoven,
De direktic wordt gevoerd door éémn direkteur,

De directeur had bijna 25 jaar geleden de rang van Kapitein
van de Verbindingsdienst der Koninkli jke Landmacht als laatste
rang védér het verlaten van de militaire dienst.

Zie pt. 13.
Neen.,

Geen research, wel hoog technologische produktontwikkeling.

Zowel in opdracht van derden als in eigen beheer en voor eigen
risico, ‘

De Ministeries van Defensie.

Neen.,



@ Hollandse Signaalapparaten B.V. ng’g"éifsd‘f_z P Page 1 D°%‘éme§"}”2“mbe’
SIGNAAL-Usfa Invoice from Ship from Tariff heading
Meerenakkerweg 1 671081 112929 841960000
. RO.Box 60 34 Order number T
Invoice NL-5600 HA Eindhoven 1.2.89.118
Shipto ' Invoice to »
0IP Instrubel NV/SA 0IP Instrubel NV/SA
Westering 21 Westering 21
B~9700 Oudenaarde B-9700 Oudenaarde
-Belgié Belgié
Customer’s reference
P.0./1778-P d.d. 1989-09-05
Mode of transport Country of origin Country of destination
The Netherlands Belgium
Terms of delivery and payment
Truck

Delivered duty paid Oudenaarde

Payment within 30 days after
the date of invoice

Packages (marks-quantity-kind-numbers) [ Dimension (cm)

[ Gross (kg) Currericy N[ 8

ltem| Article-/typenumber/description

!
Collinr. 239051 . 50x32x32

DIP NV/SA -
Oudenaarde
Belgié

01 Koeler UP 7056/03 snr.
T 9922 417 05603

0105

Cun. 4 pcs.

T.V.A. nr. 433.460.930

i
|

l Nett (kg).

Price per Amount

{ Quantity

4,0 0,05 m3 .

15.000, --

——m ol

1 15.000,--

Please make payment to account nurmber 52.90.24.223 with Algemene Bank Nederand N.V. \&Exﬁs, NL - Eindhoven

Tel. +31-40 7236 46 Telex § 17 32 USFAE NL. Fax +31-4072 30 40.

T 432205902632



. ME| 1990 FACSIMILE MESSAGE

) HYOP CHIN INDUSTRIAL CO,LTD.

79-3, 4G4, Yongpyung Dong, Youngdungpo Ku,

P e e Seoul 150, Republic of Korea.

_"/'é . | | Catle Add: MOVEMENTPARTS
s <Y “"T—'ﬂ—'—' Tel: 635.2573/6

FAX: (02)677-7780

Ry P Sy e’
( DATE May 3, 1990.
& 4&.;‘(3 WIERINGA PAGE
FROM E 7 HYCP CHIN / MR. BYUNG-KYU, YOON FAX NO HC90- O35
RE RESPONSE TO YOUR MESSAGE & REQUREST YOUF. COCPERATION

Ref: 1. your facs of aApril 12, 1990
2. Your facs of April 25, 1990

We acknowledge with many thanks the receipt of your facs dated April 25, 1990.

1. Here we notify you the matters to confirm as followings:

A

b.

c.
dl

“The quantity of igniters still available is over 129 pcs and good enough

for the test end igniters will be provided with original connecting wires.

We confirm that facility tan be made availlable for igniting 45g. RDX booster
as required for tests.

Test set up will be made available by us as socon as receipt of drawings.

We are ready to complate the fuses after receipt of 80 electronic units,

2, Please confirm followings and kindly inform us.

a_l

b,

[~}

We Have Kot réceived yef the letter to pank with reasons for not paying as
has been sent hy you through separate mail. Please confirm what addresa and
mail were used for sendinyg the letter, the letter is urgent for us dues to
solving foreign exchange control problem. '
We have not recieved at all the payment of our invoices that your financial

department has been instructed to pay for then. Please doulyle check it
for us.

wa still are in urgent need of your 135 Oscillators and 87 LF PC Boards
therefore kindly xe-request you send us the required official offer sheet,
fully detailed, stating the conditions and terms because we can apply import
linanaa and settle tha payment with such a official sheet anly.

Thanking you in advance feor your prompt ccoperation, we remain.

HYOP CHIN IND ¢O., LTD.

B

Viée Pre ident

=

YON




= lnvoice

Philips Usfa B.V.

- PHILIPS

Meerenakkerweg 1
P.O. Box 218

5600 MD Eindhoven,
The Netherlands

Invoice date

Invoice number

986-10-28 26.893
Tariff headi
¢71081-671081 *'851385000
International order number
6.86.098

Ship to

Ankara
Turkey

Ministry of Foreign Affairs

Invoice to

Consulate General of Turkey

Luxemburgerstr. 285
5030 Hirth
B.R.D.

Customers reference

Tix, nr, 84 of Mr. Doganci

Mode of transport

Collected by Mr. Staas of the NBV/NDA,
The Hague The Netherlands on 1986-10-29

Country of origin

The Netherlands

Country of destination

Turkey

Terms of delivery and payment

CIF The Hague

Free of charge remplace

1x IC Eprom 7 4322 082 71672
1x IC Eprom 8 4322 082 71682

Please return the exchanged Eproms,
which becomes property of Philips Usfa B.V., The Netherlands

Shipping mark Packages (kind-numbers) Dimensions {cm) Gross (kg) Pack specif.
MFA
Turkey 1 carton, 2336 52x14x6 1,1
Total cube (m3) | Total (kg) Currency
0,004 gross 1,1
item l Article/typenumber/description l Nett (kg) Quantity I Price per | Amount
801 Modification set consisting of : 56 136,40 7.638,40

Value for customs
purposes only

Free of Charge

Please make payment to account number 52.74.19.060 with Algemene Bank Nederland N.V,,
Wal 15, Eindhoven. the Netherlands or Postgiro number 1128626.
Telephone number 040-723646; Telexaddress: 51732 USFAE NL

4322 089 01381



i : Invoice date Invoice number

v, Invoice PHILIPS | jog¢.121¢ 26.939

- Meerenakkerweg 1 Tariff heading
gégb%agﬁgadh 671081-671081 851385000

— indhoven, -

Philips Usfa B.V.  Toenencimos amationa order umber

Ship to Invoice to

Ministry of Foreign Affairs MFA

ARUD Ankara-Turkey

Bakanliklar

Ankara-Turkey

via Embassy of the Republic of Turkey
J. Evertstraat 15
The Hague

Customers reference

Letters dt. 1986-04-15 and 1986-06-23

Mode of transport

Country of origin Country of destination

Wal 15, Eindhoven, the Netherlands or Postgiro number 1128626,
Telephone number 040-723646; Telexaddress: 51732 USFAE NL

The Netherlands Turkey
. Terms of delivery and payment
Aﬂffrelght
Flight nbr. TK -a0b L. 13-12- 133‘
Ak}E wbr. Qasoqlos;ﬂg Ex Works
30 days net.
Shipping mark Packages (kind-numbers) Dimensions (cm) Gross (kg) Pack specif.
ARUD
Ankara 1 palletbox, 2374 100x65%77 45
Turkey
Total cube (m3) | Total (kg) Currency
0,50 gross 45 DM
item I Article/typenumber/description I Nett (kq) Quantity I Price per I Amount
1. Set of running spares UA 8514/00 9 43,30 389,70
2. Petaloid type disk 522711-31-3213 10 16,20 162, -~
3. Basic electronics $22713-1804 1 4.212,--
4, Printer L22713-J1-Al1l 1 5.733,45
5. Power Supply 522710-S5111-A1 1 2.475,90
6. Tape punch S522713-H101-A5 1 2.428,65
7. Reader $22713-G101-A4 1 949,05
8. Keyboard $22713-F2-A283 1 801,90
9. Components for UA 8486/02 (according to 5 sets 11.012,-- 55.060,--
annex L/7063/WB/JIN as attached to above S =T
g 72.212,65
mentioned letter)
Less 30% Advance payment 21.663,80
Due now 50.548,85
(The confidential items, being 5 sets Eproms;
5 Key Generators UA 8485/00 and 5 Memory's
UA 8482/02 will be sent via COMSEC Channel)
Projectnr. 86.501 —
Please make payment to account number 52.74.19.060 with Algemene Bank Nederland N.V., 4322 089 01381




N

- m ] / '
L .
f‘\eyu J;le’c( \W“V‘TJ\;: 1o, 131
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1 N b , .
FJmup Us fa B.V. TO13. v (X S5 UL g
PRIC Ref.
‘_ ELIST ARDOF L EX SPARE PARTS (Valid until 01-09- -19856) P —" L/7063/WB/IN
i Components Cryptomodule UAB4B6/02 i Date + 01-01-1986
Item Code nr. i Page : 107 8
nr. L Description NSN Minimum Recommended i i
Quantity Quant ity Umtuznce Total Price‘]
1 2022 001 00056 |[Capacitor, electrolytic, 68uF, 15V 1 i
2 . S 9 30
2 2022 001 00126 |Capacitor, electrolytic, 100uF, 10V 1 :
9,30
3 | 2222 108 35689 |Capacitor, electrolytic, 68F, 16V { 5910 17 053 1508 1
' 1,10
/ 4 | 2222 108 37479 |Capscitor, electrolytic, &47uF, 40V 1 ’
- y 1,30
| 5 | 2322 151 51001 [Resistor, fixed, film, MR25, 100E 10 :
) L 1,35 p/set
( 6 2322 151 51002 [Resistor, fixed, film, MR25, 1K 10
| ~ 1,35 p/set
7 2322 151 51003 {Resistor, fixed, film, MR25, 10K 10
1,35 p/set
8 | 2322 151 51004 |Resistor, fixed, film, MR2S5, 100 K 10
" 1,35 p/set
9 | 2322 151 51008 |Resistor, fixed, film, MR25
' , film, y 1€ 10 . 2,95 p/set
g | 2322 151 51201 |Resistor, fixed, film, MR25, 120E 10 " 1,35 p/set
11 | 2322 151 51202 |Resistor, fixed, film, MR25, 1K2 10 . 1,35 p/set
12 2322 151 51