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Verslag vte..rgaderin~ Vrijgave voor Fabricage 

Splitbeam osciliograafbuïs Ë14=100... d.d.21.6.73 

Aanwezig de HH.: Geevers, Laugeman, Kuipers, Honig, Modderman, :~adstake, 

Thijssen y" Ir.Valkoriet~,~; .Drs.Varekamp, Ir.Verhoeven, 

Wassería~.r, de Wi jse. 

Kopie de HH.:" v.d.Bolt, Ir.Déchering, Ir.Peper, Weyer. 

De aanwezigen gingen akkoord met de "Vrijgave voor rabricage". 

Aan de hand van het prijgavedossier werden de volgende opmerkingen ge-

maakt. 

Ontwïkkelings overzicht: 

Geen opmerkingen.. 

ï~ieetvoorschrif ten: 

Het Kwal- 7.ab. stelde voor om'de emissie bij een grotere stroom te gaan 

meten n.l. bij 15 /u A i.p.v. bij 1U /u A. 

Nadat aan een aantal buizen bekeken is wat voor consequenties e.e.a. 

heeft, kan deze wijziging met een wijzigingsbon ingevoerd worden. 

De meeteisen: moeten nog gecorrigeerd worden op enkeL2kleine onvolkomen-

heden well4e ,echter varia ondergeschikt belang zijn. 

Meetresultaten:

Op de ver~~de~r'ing~werd aan het dossier toegevoegd: 

1. tapport HASH-e4/73139 d.á.28.5.73 bets. helderheid =f (uitsturing y) 

?_. .•tapport betr. retouren. 

In het rapport itAd-84/73061 samenvatting meetresultaten worden enkele 

voorstellen- gedaan o.•a. 

Het wijzigen van de F eis van~;45' in t40'. Dit gaat niet door. 

I.v.m. de bíj~ ,de meetvoor chriften voorgestelde wijziging van 10 naar 

15 /uA werd nog het volgende opgemerkt. 

Momenteel is de enige emissiebeoordeling het meten van de modulatie bij 

een schermstroom van 10/u,l. 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. -2-
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Het is wenselijk deze meting aok uit teevoeren bij hogere schermstromen. 

reden: 

a. In de publikatie wordt o.a. de lijnbreedte opgegeven bij 10 /uA 

schermstroom. 

b. In de publikatie wordt onder "limiting values" opgegeven voor de 

grid-drive max. 30V. Bij 3OV treedt een stroom van ca 15 /uA op. 

Opgemerkt werd dat het nodig is om cie benodigde veldsterkte van de door 

de setmaker gebruikte bundel-centreer-magneet op te geven. 

Vlgs. de ontwikkeling is deze veldsterkte echter afhankelijk van de soort 

koker waarin de buis zit. 

Voorgesteld werd een waarde op te geven zonder koker en een met koker 

zodat de setmaker toch enig houvast heeft. 

E.e.a. zal nog nader onderzocht worden door de ontwikkelïng. 

Ir. Verhoeven 

Applicatie: 

Geen opmE:rkingen. 

Publikatie:

De publikatie zal aangepast worden aan de meeteisen. 

Toegevoegd wordt veldsterkte voor bundelcentrering. 

Hr. Modderman 

Constructie gegevens en fabricage voorschriften: 

De halsdiameter is op de sam. tekn/maatschets anders (51.5 max) dan in 

de publikatíe (51 ± 1.5 mm). 

De halsmaat in de sam.tekn/maatschets werd gebaseerd op de glastekening. 

Maat wordt in sam.tekn/maatschets aangepast op 52 mm max. 

Hr. Thijssen 

De glasmaat ~ 8U.5 max. blijft zo. Wel zal bekeken worden of de spoel 

nog past indien maat ~ 81 max. wordt. 

Hr. xadstake 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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Verpakking en stempeling: 

Op de verpakking moet zichtbaar zijn aan welke zijde het scherm zit. 

V.O.B. 

Produktie resultaten: ~ 

Een conclusie van Hr.dadstake wordt nog toegevoegd aan het uitvalover-

zicht. 

Hr. Radstake 

Hr.rtadstake merkte op dat de hoek tussen de X en Y platen wat moeilijk 

in te stellen is tijdens de fabri~~age. 

Kostprijs: 

Geen opmerkingen. 

Garantie situatie: 

Geen opmerkingen. 

a.R. Honig 

A:Zii~JG N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 



Ondergetekenden verklaren zich accoord met de 

Vrijgave F=abricage 

van Splitbeam oscillograafbuis 

Type : E14-100GH ; E14-100GM ; E14-100GP 
~~ 

Naam 

Fir. Modderman 

.~r. Verhoeven 

Hr. Redetake 

. Waasenear 

Afdeling Handtekening 

Commerciéle afd. r~~'~ f~ 
~' 

Ontwikkelings afd~s 

Fabricage afd, 

Kwaliteits lab. 

a 

sta 

©atum 21 .6. ~ y73 
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M E D E D E L I N G 

De splibeam oscillograaf'buizen E1"+-IOOGH; E14-IOOGM er_ 

E14-IOOGP werden op ?1-6-1~aj3 vrijgegeven voor fabrikage. 

Lie voor opmerkingen het verslag van de vergadering gehouden 

op 21-6-19%x. 

Kopie de H.H.: 

Aerts, v. Buul, v.d. Bolt, 

Ir. de Graaf, Honig, Huizen 

Kuipers, I_,augeman, Lijftogt 

Middel, Ir. Peper, Radstake 

('oenen, Dr.v.Duuren, Geevers, 

Dr. Himmelbauer, v. Kruysdijk, 

Loo}~, Matthijsen, Modderman, 

St;olte, Schaareman, Thijssen, 

1Jrlings, Drs.Varekamp, Ir. Verhoeven, de Wi.jse, Wassenaar, 

Ir.v.d.Weiden, Witteveen, Wei. ,je r. 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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QIIALITT LABOH.AT08Z PEOF~3IOY~L TIIBpS 

RAR/80/73/ 1 1973-06-04 

_VRIJGAVE VOOR FABRICAGE OSCILLOGRAAFBUIS L14 - 100 

INHOIIDSOPGAVE 

®LG : 

Ontwikkelinga type nr. a 

Commercieel type nr. : 

Omschrijving a 

Ontxikkeling op verzoek van s 

Budget nr. a 

TA~BT SF~CIFICATIP s 

ONTWIKKELIBGS OYFRZICRT a 

1/ Rapport ACJV/1KB/RAR-34/nr. 201 

2/ Budget overzicht ACJV/MB/RAR-34 

65>~ 14 
E14 - 100 (GH - GM - GP) 

Split beam Oscillograafbuie 

C.A. Elcoma 

3024 

Zie ontxikktlinga overzicht 

d.d.s 8-5-1973 

d.d.: 2-5-1973 

MEETYOORSC$RIFTEN: d.d.: 1g-6-1973 

I+ T88SULTATEII s 

11 P.apport RAR/84/73061 d.d.s 1b-3-1973 

2/ Rapport RAR/84/73©67 d.d.s 27-3-1973 

3/ R~►pport RAR/84/72123 d.d.a 9-5-1972 

4/ Rapport RAR/84/72172 d.d.: 3-10-1972 

5/ Rapport RA8/84/72171 d.d.t 3-11-1972 

6/ Rapport RAR/84/72177 d.d.s 22-11-1972 

7/ 8apport RAR/84/72i78 d.d.a 22-11-1972 

8/ Rapport ~/g4/172179 d.d.s 21-11-1472 

9/ RaFPort RA8/84/72-185 d.d.t 29-12-1472 

10/ 8apport RAS/84/72180 d.d.t 21-11-1972 

11/ Bspport RAR/84/72-186 d.d.t 29-12-1972 

i2/ Rapport RAR/84/73025 d.d.: 30-1-1973 

2 w 

N.Y. rtMUPS' GLOEi~AMPENFAYRMdCáN, EINOHOVEN, NEOERLANO. 
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QIIALITT LIBORJTOEI PHOFE3SIOYAL TII~3 

RAR/so/73/ - 2 - ~ 1973-06-04 

13/ Meetbladen (proefserie gemeten door ontv.) 

14/ ~7ee~tbladen + grafieken (proefserie gemeten door Kw>~1.Lab. ) 

15/ Rapporty verklaring over de berekening ran X,S,X + 3S, X - 3S 
geen rapport nr. ; geen datum, 

16/ Meetbladen, tekeningen, re.sterverror~ing en grafieken geen 
datum. 

Grafiek helderheid f (uitsturing y~ d.d.s 18-5-1973 

Levensduur bladen 

17/ 
18/ 

19/ 

20/ 

21/ 

22/ 

23/ 

~4I 
25/ 
26/ 

2?/ 

28/ 

29/ 

3~/ 

Rapport 

Rapport 

Rapport 

Rapport 

Rapport 

Rapport 

Rapport 

Rapport 

Rapport 

Rapport 

Rapport 

Rapport 

RAR/84/73048 

RAR/84/73075 

RAR/84/73017 

RAR/84/73092 

RAR/84/73080 

RAR/84/73043 

RAR/84/73049 

RAR/84/73026 

RAR/a4/93039 

RAR/84/73029 

RAR/84/72030 

RAR/84/72-188 

ACC$SSOIHES: Zie p*ablikatie 

wPQLICATI~ >< 

d.d.t 22-2-1973 

d.d.: 2-4-1973 

d.d.s 19-~-1973 

d.d.: 18-4-1973 

d. d. t 4-4-1973 

d.d.: 22-2-1973 

d.d.s 23-2-1973 

d.d.s 30-1-1973 

d.a.~ ï3-2-1973 
d.d.s 2-2-1973 

d.d.s 18-2-1972 

d.d.~ 29-12-1972 

1/ Tit teut and aealauring notes '972/6 "i~ihat is 

2/ Rapport RH/AB/521 

3/ Application information na 346. 

PiIBLIRATIE t 

GE$EF,DSC~íAP EN APPARATUUR s 

a 

a 

new in the PM 3232". 

d.d.s 28-9-1970 

d.d.s Feb. 1972 

Zie kontr. gegevens. 

M.V. PHIL9PS' ~.iOHLAMPfcNFA8RIEKFN, EINDHOVEN, NE®MAND. 



QIIALITT LABOBA?08T PROFF33IOUL TII8E3 

E LC OMA 
HAR/80/73 1973-06-04 

KOltST~IE GEGEYBNS !~( FA~. g00$SCHBIFTi~ a 

DoQua~snten ov.er:;icht E14-100GH : 

E14-100tiM : 

E14-100GP : 

Saaeaotellin$steicn. + aaatazchete 

Stukli~st : 

Documenten overzicht seas. kanon : 

Saatenatellin~ tekn. kanon s 

Stukli~ast saaa. kanon s 

Ov~rsicsht vasi bs~aerkiu~en 

A4c~t~e voorachrift 

P~ —v0oss®hrif t 

~a~ea ea a~~~ 
M~1--.Y--M---- 

~IaaO~~ xes~auL~r 
OC~$UOOI SITLTATIE 

1/ Yoorsohrift asteaapelen en verpakken 

2/ 

3/ 

4/ 

N N 

11 

N N N 

N n ►, 

Qerpakkiags methode 3322 810 00281 

5/ Valproefrapport RAR/84/71-208 

6/ Yalproefrapport RAR/84/73066 

P~t C~~ Ri~~iLTA~f~3( s 

Uitval overzicht 1970 — 1972 

X~TdSs

gostprijscalculatie basis 1973 

~=~RAI~TIS: Mededeling betr. gArantie 

d.d.: 5-6-1973 

d.d.a 5-b-1973 

d.d.: 5-b-1973 

d.d.a 22-5-1973 

d.d.s 22-5-1973 

d.d.s 15-2-1972 

d.d.s 22-5-1973 

d.d.s`22-5-1973 

: d.d.: 5-6-1973 

sWordt op vergaderizag uitgedeeld. 

a 

d.d.s 2-1-1973 

d.d.a 24-4-1973 

Geea~ 

aZie eaaata~, oversioiat. 
(co>abinatie van type 55451 e8 

D14-160 ~rel~Ce r'tede beetaa~de 
typera a;i jn). 

E14-100GH 

E14-100Gtt 

E14-100GP 

t/m ao321 

d.d.a 

d.d.: 

d.d.: 

d.d.a 

d.d.a 

d.d.a 

22-5-1973 

22-5-1973 

22-5-1973 
19-12-1Q72 

31-1-1972 

27-3-1973 

d.d.: 16-2-1973 

d.d.: 15-5-1973 

A.R. HO~IG 

N.Y, rkMLhPS' GLOEIV►MPENFABRIEKEN, EaNDHOVEN, NEDERLAND. 





~,~nwikr;eling Oscillogradfbuizen. 
II-5-1973/ACJV/x~/P.AR-34/nr.2o1. 

Ontwikkelingsoverzicht v~~.n E14-100GH. 

Het ontwerp van deze buis is voortgevloeid uit het combineren van de 

splitterbox van buistype 55451 met het buistype D14-160. Deze combinatie 

heeft tot resultaat gehad dat de afmetingen van E14-100 anders zijn dan 

van D14-160. 

Enige belangrijke overeenkomsten en verschillen tussen beide buistypen 

blijken uit onderstaande tabel. 

D14-160 E14-100 

Display area 80 x 100 mm` t30 x- 100 mm` 1

Schermafmetingen als D14-120 als D14-120 

afstand spoel tot scherm als D14-120 als D14-120 

Afstand ref.lijn tot scherm 233 + 10 mm. 270 + 10 

Afstand plaatstel tot scherm 382,5+ 6 mm. 400 + 6 

P;Iaximale lengte 407,5mm(zonder 

lif_-htguide~ 

425 mm. 

Zijuitvoeren wel niet 

'r~atode aan gloeidraad neen ja 

Afstand gaasje tot fosfor 196 mm. 246 mm. 

Afstand gaasje tot x-platen 8 mm. 8 mm. 

Afstand G2 tot G2' 27,5mm. 27,5 mm. 

Afstai;d G4 tot interplate shield 56 mm. 24 mri. 

G2 gat 1,5mm. 1,5 mm. 

G2' gat 1 , 5mm. 2, 5 mr.:. 

G4 gat 1,5mm. 4,0 mm. 

Geometriecorrectie als D14-121 als D10-200 

Triode gedeelte als D14-12G als D14-120 

De x-platen van E14-1U0 zijn alleen aan de bovenkant iets anders dan die 

van D14-160 en vrel: de bovenkant van E14-100 is "accolade"achtig. 

De vorm van de x-platen is zodanig dat de principiéle trapeziumverte-

keningen der beide systemen minimaal zijn. 

De focuskwaliteit van E14-100 is essentiëel anders dan van ?J14-160. 

Wanneer met behulp van een magneetje de bundel zodanig is bijgericht 

dat de helderheden van de beide deflectiesystemen van IJ14-100 gelijk zijn, 

dan zullen in 't algemeen da, beide systemen afzonderlijk niet met dezelfde 

focusspanning optimaal in focus te krijgen zijn; voor afzonderlijk optima=;1 

focusseren zijn de verschillen in focusspanning in de orde van enkele volts. 

-2 



:~Att-34/'nr. 201 ~bl . 2. 

De deflectiedefocussering van beide systemen neemt niet, zoals bij X14-160, 

vanuit het schermmidden toe, maar neemt toe vanaf het midden bij de hori-

zontale rand en wel voor beide systemen tel-engesteld. 

De niet- lineariteit van de deflectiefactoren van E14-100 is voor de 

x-richting -5,1j en voor de ,y-richting -3,73; de buis wordt dus naes de 

rand toe gevoeliger in beide richtingen, $ie tabels 

x richting: (gemiddelden over 8G meetwaarden) 

-3,~3 

(rand) 

-1 36

y richting,: (gemiddelden 

-2, 22 jo 

(rand) 

-~, 30 _~~~ 

+0,60 ~~ +1,67 

over 120 meetwaarden) ~ 
I 

,, 
+1 , 02 ~~ +1 ,45 ~ i~ 

(midden)] 

I 

I 
+2,06 ;~ ~ 

(midden ) 

Ir. Q.C.J. Verhoeven. 

~~ 



Ontwikkeling Oscillograafbuizen 
2-5-1973 /ACJv/~~/RAR-34 

Budgetoverzicht E14-1COGN. 

wo. 3024 ELCOï~;9A 

betreft: ~plitbeam oscillograe.fbuis. 

(voorlopig typenummer 65E14 

definitief ~~ : L14-100G1ï) 

A. Voorlopig budget 3024: vooronderzoek. 

aan~;evraa~d maart 1966 

goedgekeurd 25-3- 1566 

budgetbedrag F1.50.000,-

B. Uefinitíef budget 3024: ontwikkeling 

proeffabricage 

vrijgave fabricage. 

aangevraagd 14-12-1970 

goedge~:eurd 21-12-1970 

budgetbedrag F1.210.000,-

Fer 1-1-1973 was 't totale opge~r~aardeerde budgetbedrag voor dit type: 

F1. 353.000,-; hiervar. waa op 1-3-1973 uitgea~even F1 310.000,-

Ir. A.C.J. `Terhoeven. 
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:il~~! '33. i~~ i!~i3i; 's s~ì~~~~ ~iál~~ :g;~r; ~-i;i•:i:iiii's,ig?:iáx ~ i. ~:i~~ •3~ ~~~ : i:~i3~?1::. _  : sïi:p~s 

s.::~
:i:i~ "; ~ ~ ~~ ~ ~ ~ ~ . ~  ~'~~~ 

• • s : ::s•••ssg:. :: ~ .     i~l' =ii ==`gii8   s••=  ssN..y if#~~~i~~~~$~~~l~~~! •~~l~~i=~ '~.r.~:.. ;,~~~ .,~:_~._~:~~~  _~~ ~ i~:•~$   ~~:  ~ _=al....~•_• .  . ..a  =::   ~. . 
: i .. : i • :•:: _::: :i •iC::  •::___. ~_ . ,  : :R '::::•::._•   !~ S 

 : ssg r.~ °•~ :: •-~l5i~ii~'s,:i:i ;~s~~~i: s sa:::si s 
••::i=:Sr,: N• 
, •Nre+,r„_r!,•••_________!L_ 4 _ __ 

=iiiil: 

~tl 

Í 

~ _ = l:: sll=! 9: ig!!!!is =~ i.~=~•i 
: =g.ryag5 r•í°~•:ii=•ii   ~r ~:s: - : 

~~ ~ S.Kii •7~:.,• ~~~~~g..~~iJ~ •~ '•S—e~~~~~W:=giC.rir'=   .  •.L« r=~::. 
~~~~::=Z~ :~~~~ 

__ •:::: ••• : • ,e 
••• • 

,+• M wM•.:.i:í —•r 

_________•íí__________
íïí

_____:ï::___- ___. - ~ • ,,.-erN r  rr~ • 

!' i li =i s::3 `_ • _;: s =..•.•.. „ ss..•r~N..,.•...»  ~.. .~. :« .: li~é•s!i°i ::•_ _   :ss  • _ qq _ ! •• ~' ' 0rs'l~~~" ~' ~ !~i •~~ ! xr _~ •.• s   ~ --s ~ -•ig:~ !•  s i i~~ s:~~s:l:a a:. : . s:. : ;_: r ::s::~•: . ~ ••• ;r . . . • . . .  s s r ~ :a$ sse. ,ï•:3« ••:r .o.i._ ~'r r.c•s•ss.is  s... !  :..s.:..s
f t . •. .. r,+..y  = r ..Y •r:«:: :a  :  g=iiiigl~ i 1 ¢# ~ ~:~ a ig !~i « ::.,^;' ! r:==:•::..• ~ i = :;r•• : • • .. : :• 

_ ..se:si:.~~:5ái~.~id~s.i~. i..ssa ' s ..gg S°''sé+ir • ':. ~ i `  ~} ~..e 
~.~x ~~• g~.+.~Nr ,. ~~ ~ ~',~l°i:.sa:•~'i~  s:.l:gs:si •'  s 

~~_"' ig0 = =grE[
i

.$
i ::_{ ~~

yi1:g=~jLj~y '•51,I~.~•i r.•~r  air =:~ .'~3« T$ ~=g iig =ir~ 
!$j 

=:J==N..Si  ~~lN• =  f •  S
l~Nal~l~~~~::~Yi~ 1~~~~f0•• •::L:l::::S.i~e~  ri=:i••~:: ,• :::iiáím ww .~  ~l~a~~al~•~ :=::=a 

=N•:=  . ♦ii  

i=l= ': sgg~• : ~! .=ï..,.r K  Z  ~ .,.i : i g . ' .._•  ̀ g= 

~~~~~•ls's~l~~~~;=ss~~Ei~ ~~~ ~~~?~€iii=.gli::a~~~° ~Eilll~slis::s:i: = r 
i'°"  s •i'll s  _ 

a s. s: 
  r~ ~yR ~ls ~lil~~í~~~:~~'• is .ss~:~~g  s s 

!~ll3s~ ~ =:r~ l • ~ : ._. sr. =is:.: • ~ ~ ~~3 l l==lá !! !l~ ~~~~~ ~$l~~l~~`,i:~::~_..~.~F ::?:rs~~~~~:~i~€~~~~l~` i:lll~il..... ~l~:r ~~ :r~: :l=.: ~:: _: 
~ • g i ! a~ :~, •' _ ~6 ~s ii•is;;,; : ! ~l= =i i is:::::s,.g..: •s:s  .  ss  

.. . • 
aa a~$$~~ qq~~~g44~~ g~ ~~ g !! p .. . .   

L 2. ' ~'  ::::.: >Z:; •~~li~~~ ~ii~fi~.#s~~~:~~::i~ i~gar~:•.~ï~~~i~~~~l~ :~.:~:asi• ' ~~~3~.: -..~i:=~~ l:•.ssr~s:::::s::s..N.~'  _ :   
1i3sFs • 

~ ~á ! i~~é=~ii l~~~~~i ~~~ ~~~! 1~3~i~~ii l~~ii ii:ssiii~~iF4~ ~=~wgi 
g 

s: :• iag  • i•is   :a:: :.  a•   '~ ~ E 6•~i~~~~"3 ss ss:.s s s  s..  sN.. N:: •. . s•ess:;
~ ~~ ~ : s• : : ~ s ~ ~•   s l=iil= s•  z :• 

~~il~iiliii~~~~~~~~~~~~~si~~i~~~~~~~i3~~~~~li 
~~~~~~i~~~$=~:~iiiii.s~s~~~ =~~~i~~i~~~~x~~: ii ~~~~~~~~ s::  s   ..: ~~i~ 

::: s ~ :... , ,.. . •..........    _••::::::  . 
• • u • rNN ••r •• u• r N• ~ _ : al : :':: •. •_ • ;•• :N •::   :  :i: •  5::~ 

~ ~ ~ ~~~•'ii~€i~i ~~~~~ ~ ~~ ~ ~ ~~ _.•! ~ •le::i~ii l =is~ii !i= ` ~:: .. .  .  
_ . s• : . . 

~~ ~ ~ ~r~ 
,s . .ii :i• a ~'~ ~ .~ ~ .~~~lii ~   i•sss:.i,•.s ! s s 

gt : s: ~ s :..s•: g=sa• •; "l ! •• _ • ="°ï: =iii=i~=•• : l  is'ss's': 
~ ~ ~~~~~~~~~~~~~~ ~ ~! . ~ ~ f~.•i~! i.'ri•~•r  '~~~$ ~ ~e~~:: ~  :  l(g~"s.'i~  a..cs:g:: ..  l~~iE.a=..:,:.

s.s . ss:srslssl...sl sss$~~is  s• : 1~~.~~~'~9. ~•,:• !s:• ls.:s:ssls:s::.   e•••'•~ 
i: ~ =::•:s !i •:: •ss•• • l a•:.:• ==l:i••s s !~! i!áiiEi •:i~ii:::.N,.•:I ~~~ ~~ ~$~ ~~~~~~w~~~ ~ ~~~l::i::~:;~~~~~~ll~l::ll~~€~ ~• • ~~:~:ii::=~=~  .. €~:~:.=~;i~~~ li=. :.N..,.: 

' _! ~ 

., 

• ::..... s : -• g , gs• ..s ::gN....'. =ll:l:•! =$iis..,  :....g...,... 
_ 

~ $  $  i ~ ~ l~ ..., . •  ...i:~~•......~  ~~ 4 ~~ ~:r::~~. l:~~g~~:.~i~~i..l$~s=:s:::.gl~~i~~.~~~~~,l~s~.~`~F.., ~ ~~sl~~::::sl::.s.  . s  i=~liEs••   , 
= 3i tt il' _ : :-s. .. s !' ii s !! sa~~g s =l=:s::gii= s•:s•• s•  

~ ~ ~~~r~~~~~~~ i~ss l~~s?~ili:s:is:l's~s~:~~ ~~:~::~:~:•~~€ssa~ïé~~=~~=s:r.s:s::i:s :s:::i•si:sii ~~~: ~iili3i? 
1~~~~~_~~~~~~g~~~~~~l~~!~~~g~~~~i:~~~~~~ ~~ ~~~ _.~~~~~1~~~~~==i3~ii iii=~iiu== ;•=•i~~~~~~'_._.~~~~ ~~~~~~~.~.~~~ : .~....:. s...a   : 

i ~ • ='i~i •'•i• _ =:i•r= ~ a • • :gs g:: !=i's==gi:.s•.::_•:•_  g ::: : : a  s   s s: :ss~ 
. r  .. •  r •   .  .  .  . . .. 

~~: :~~~~~i~i~is:s~ii~i~~~á~~~a!iig ~ir. ss~ 
~ 

..il:i~:il~~s~i:•••i' i :e. l :i:i::iil: !! . gg • • : u•• : •  « «w : 
• • •• 

~~ ~3~ ~ ~ E~ ~~ ~~~~~~~s~~l~:= i~': s~~~: i: 's i : :~ 
~•s: 

:  
~q .: a:s : s... 

! ! i i s ~ ~~~ ~~~ae~~~li~i~~ #~ i~i :s....s::::s.....s:il~s  s .~igi;:i~~s, 

p► ~• .~ .se ~ ~9i~»á=~ ~~~~;~ii:i! ~~~ 
is::..s  

=:::i:si~~~~liFi~l~:~iid 
.-~..-. ,V 

r" ~ 
e e ~ .~~~~~il~~~ii~ii~i~ . ~ié~~~~ _~_~~;~~~~~~~é=;is:==:ié~~~l~=~i~: 

t%~— r r— ~ 

~ é; ~ ' ,s 
.-. 

~ ~. d d ~ ~, 
l =i • = gF g iggg~:g~'~ggl: g•s•s :s g g =ga

~:~- ~~is~! !$~:~.: ..~::as.!• ~ ••._~:~$~l~~~!! i~s~a~.:. 
o ~ ••~gg =i.. s..s+ 

!: ási~~'~:.. l •~;~s• yF  „ ssaas: s s s , s f, , y ~ . s: lE~~~i .:i~ !l lsas~~ ~~~~~ ! ::~ ~iiilil=;:.i::..!lil~~iie' .,_.,.0 • 
..~.t-`"T`~ ~' ~ • •:•:as :i:: :: .• :" i':: :: : Sr 

~i ; ~., ~., ~< ~-. .- ~ ~~C ~ils? s il$ . :~_ ::s~iss :áii°é •s l""sl . ._;;, ;: ~ ~- r,,~~ ~ • : ~ ! ~sgl j :ss . ~~ ~~~~li~$ il: "s~:. i 
}~ f :{ ~ V ~ ~ k • ~ ~ =ëg '=lll~i=~ s:ggg. ;. €.~: g : iy~~ ~#..11==:gigE'sE~~, , u a r- a N i:?I~: ~lsa: sl.~ aa:i~:l~~ i.i~as•=~~••  •~il%:tii:s..... 
:-~ ~  i r ~ a• ►~ >e s+ • r: ::• .i s s• ••a• •~~t: s s:s. ...ss . . s .. 
~ ; ~! ~ii~i'sli ~ia ~é~b3i ~á~áiiiiiiisii! F~= ~~~ ~ :~i8 ~+~r + '_ !g ss •:'s '_! ! !'s'='  =i ' i 'i: ss a! 

#~ 
i 

~-i~f:'.' €!~~• :l~~=r~~~=~~~ ~~: ~=g~~.:~~~:~~::~~s~~ u~~ ~:~~i 
s-: ~~;sg,s. . N ::  s•s ! ll==• =is g=ll'siic. =ig~~~s:::isid~iiiii~ =~i =lli$!~•~••g slii.  ~~~'s  "  FS'° á~i~~Í~ii~~~.. 

<~ ~~~:s:3~~~l~ésii~ii's,si:éi~~~t~iise m : 
E s •s• = r••s••i••s gs.••.s  •.
€: •~?i: l~s!;gsgg'iis~s:ssi~ggg~:sii'r; 

~i '•.•~.':=;34ii~••i'_~~~g:~tiáiiii:=~ 
i~illa~lg3#~i~~?'~~_s_~_ '' # = ~, 

:::Y: ~:!— u: ~i~~l: ~~ __ 
.. 1. •:t_ .rt 
.~ . .,:-,' } Ft:. 

il:.~ ' ~~ . .. 

:~ 
r~ ~-, fa 
tr~ 
F-f ~ rr~ ~ 

~ 
rn 
.~ 
~ 
f~y 

.-. 
fa3 

M u 

a n
0 v 

N p M d 

F
C
d rppl 
Y. N 

~ ~ 

P ~ 

txs '~J r! 
y a aa 
sx~ 
f~ _,, _ ~-, 

r i ~~ 
~ S 

~ 
f~ ~ 
H ' 

1 

i 

1 

~ 

~ 



~e 
~ w' 
•- a ,: 
44 
o ~ 
u ~ 

._ o. 
`E 
V 
~ 

~ f 
I 

~ i

.~~: ~L. s 
~}~~ 
F ; 

t ~ ; 
~~ : SF 

t ~ 
::~:_ 

~ 

, • ~, à; 

r ~ 
) 

~ 

~ -. --..: _.~.. _..! ._ _ --t-- 

~ 
~ ;i 

~v~.
_}~~~~--.m 

~_.~a 

~KF~i ~g`R~ u ~ 
1

c3 
_~ i .t._~_ !_.. - -: ~-_.~. _ ~ _ 

~. . ~ ~.—a. _. i.._r._-,___..._  

~ 

i 
Z ~.~I

1 
+ 

~ ~~i ~~ ~ a o! Oc ~~ ~,~, ~ 
; _

N
_ _ 4..~.t ~..~._ 

1 
-~ - _.i.~..~ 

~ ~~ ~J$ ~!a ~ r~ ~ 

I~ ~~ ; ? ' 
~p .y • I 

~ ~ 1 ~ ; _. f_ .—+__~_. ~.... .. F 

t ~ 

~--1--~.. ' .j._._;~ 

~ ' ~n~~ ;
o

~ 
~O ~. r ~~~~ ~~ .~__T _ , _~_- 

4 i 
~ 

`"Lv~.~ ~~ ~o • r . 

"O
N

T
va

tiG
E

N
 

O
P

 

~ ~ ~ 
i ~ ~ ~ ! w -. ~- --T----t- 

+ `~ ~ 

M 

1~ 

..~ 

t -i 

. 

~ ~ ~~ ~ `~ 
~ i . _ ....p ~ ~~ ~~ ~ 

~t...~ ~~-#- 

~ ;~ `~ ~ 4:a`~i~~~`••1~. 
r_~_ _- --_, _ ;- 1  ~ ~- 

~ n ~/~c~~ 1 ~c  
,[[[~~~...~~~~~~ 

y~ F~ i 

M ' ~ `~ ~ ~ ~ ~ ~ ~ . ~ s' +~~ ~ h  ~ ,  , 
~ ~~ Y ~ ~` i t t `! 

~; 4 ~ ~ ~ ► ~ i 
r ~ ~ ~ Í  ; ~ ~ ~ rt- I +- • 

{ " ,!~ 1 n ~,!~ ~~ ~' +~ ~ 
~ ~I ~ `~ '`~ •,~ à21 ,~ ~~~~ ~ ~ ! 

t ~ -+ I ~ ~- -+ ~- ' 
~ ~ ~~ ~ ~` I ~ ~ , -~ ~ 

~~ 
fi ~ ~• ~~{ ~~.v,~ ~.~ ~ _á ~~--.~ ~_ Y --ri ~ ~~ ~~~~~~ ~ ~ á~~~ ~; ~~~~~ °~ ~ ' ~ ~ , ,~~. , , ~ t •~- 1 1 

~ ~ ~ ~ f ~ ; M 

~
w! 

.o" .7i ~ ~ o y_~ ? ~ 
t _.~...__. _ __...~_.__~___  _~~ 

M y  ~ ~ 

~` ~ ~ 8 ' a C ~ry ' ~~.~ f w ~ ~ M ~ 
~ ' _.. ~.....~ _. ~ .~ .. , +. _ .~. 

I II! 

~ ~' 1 

..~_~,. ~.~~...~.~ 

~II 

VWÍn'AR r COMÍlmLE 

!~ ~ ~w~iG~ ~ ~ 

 ~f r~r

~ ;~~r ` w ~~ 
`;t 1 ~ ~ ̀ ~ 

• 1--~-~ 
Yi Ci~ ~+ ~ 

i ~ 
`~ 

, ` ~ 

; ~ i 

' ~__ ,y 

//~~

++.. . + 

{I 
©~V '~~ i 

i 

~ ~ ; i ; , 
~ ~ ~ ~ ~ ~ j , 

~ 
~ l  ~ 

_i 
' ~ 

-. :. , 
--t- 

~ ~ 

~ ~,! .c O~~ Q~Q'0 i ' + 1 ~~ ~ ~ ; ï 
-~ ~ 1 .-•-_ .~- i-- j-- ~ t , , ~ , ~ , 

! $! ~~ ~ ~ a 1: ~! 
h 

T!- R~iti ~ ~~ 

~ --~---, -_•--' . ._ ~ ~  ~ ~ 

- ~ - ' - -1 --;--• 

~„ ! ~ t.1 ,7' A~ P 0 VC~, í7! 
.°' ~ ~ ~" 0~ `yl' ~`}. ~v ':li 

~"~ i ~̀t ' ~ n~ h~ hl h -!~' ~-- „~ ..._....+. 
~~ , , ► 

I 

vr 

~~ 

~ 

<~ ~; 

~ ; ~, W ,~' ~, 
~, o~.. ~ j ~ 

~! : `~' ~ ~? "~v ~`2 ~~.r~ ~ ~̂,` h
~ ~ ~ ~ 

. ~ ~ ~, 

~~~, •~, ~. `h~ ~ ~'a 1
~ ~ 

1 ~ , 

' ~ o ~ ~4 ~ , 
R , ~ p! 1~ <' `~ ~ • ^~ 

!r __ . ___. , _ . _ ._ 
( j 

~Q

1w1 

' ` i 11 ~ ~~1 ~'~ 

; ~ r -~ ~_ ! r ,̀ I _, ~~,`,j~ 

; ~ ' ~ ,~,~~j _ 1~L..~L . -~, 
g( - _ 
W ~ 

t~1 
a~wS 

né

t,: 
2 

~ 
w 
~ 

r/a4.F.s~ 1+~ 1•Rsl 

~ ~ ~a~. ~~. 
~* ~~ ~ 
il '~ 

~+•Y.. N.V AN1J►S' W+~K~~IIitlEKiW.EE~ME~N-hEt~éE~.AA~Q 

{.~..~'.~..T_.. ,r
- ~ . 

~ ~ 

~ ~ ~ 
K C~ 

x

j 
K '  yj K } T 

Ei.._~~ E~ El~~ .~ ~; f~ ~ 
Fx~, luc 

; s~~is S d51 á 
N3S13~ ~; 

i 

W 

sn 
;~ ~ ,~ 
Z 
0 

, c,; 

~ 

7~ ~(1~.1 a ~~ A+t 



h WW LOii•~Iri Ir 

ANY Wb àJ NI 3~VW 

9 

~~~5~
• ! 

_,~ 
. 5 ..;~ i..::rr:-- .:S ~1yC'S laiSr:~.$ :.•! 

~~~~~ 
g1l~~~1i~9.$::..#' ~~~Q$::~.«.. ~:~:9.~,,,s,s: :,,~sr':; #:.:. 

}} ~, 
~~~e.p. 

t3 •:': 
~~_.....  .x. ;  .:t

Cr ~.  ri:#7C:~::ë  ::~._..:  ~ ; 

at7~C~ $9jt~~~~ti~~~~~{:4$:~~:a?'0::::~ q$~~~!$~~ .::•~s::u:::t:..$ :.-_.

s'gj ~ :3sis'~9j 
:ei6~~; =#'ue:~z<   ~i ~~~~°11~g;'  ' 

>e;:.:~s ~ :3C~ ~ ~ii:ï ~i:.i.7i~.t:.:i:t saa:••:~ S ..... :.~:es• . . 
.. 

__ 
~~' ~ ~~ 

.~a::....N: '  Á e$::::1~~ ••,,,,~~  ~Í:~+~~~_:~~  

~i~~i~~~~i~~#:;.~~ ~ _: s:t::s:::9e s:sx$ss#?9s~'"'. _ e :~--i..:.T..i$s 

~ s•c  # s.sus ssssse;ï '~;~;;;ss w, ~:~ se~egr.ps: 
s#:~~:~~•a;ssss 9#i####:s:eu::~ E#:s::s##~~~ w  ~ ~~:.:se9is9 

g   s xs :ssm .:sss: ra sus r:u a: 
: : a w~:a . • • : ... • . •: • 

~s~l~~ás=$~~~~. _~~~~:~.i.##x w~ss#s~ ~"s: 3s:.i~:9:as.
. : : ! . ... ...~.. 

.i ii:á':•i;i e#e-::e:w . i.r '~:.i.: .-::    : 
i~i~~~Si~:=i3iE~;~ ... $~~~i=9~ $$~$3: :::s:i=s9Es~9 ~:?9i9~ x 

 is= 
~~~~~~~~ ~=~~É~~::. ~s= :' ~~ ~,~ ~~' ;~ ; • ~~ ~_.#_~ ~ °~ ~: ~..~. ~~ ~~~~ ~ .~.~~
~~~~~~~i!6=?~=~i~~il~s.:se=s 3ás.a~:.é=i:?~ 3aá~e== is~ ~?siiS~ 

ssa  ss: •: g s : : s ~::- ~ $i .: sEe$  ~~;~e$$:~ r si.i :~~. à.,:~i~~?~i~ w..:r'... 
s.~$ $   s:~ rs....~1~ si •:$..  s.... x:::~: 
. ss ;  :se::a=='s#; .L .=.,.:x• ~:;y'.... 

~~• r.• ;.ur  . :. .r 
~ as#:...s$ •::•s :: e~;9#:.s~; a~s ......xa1;$x;e

~~~~~~ ~~~~~'~~~ ::~~~~~~_'€'~_~ ~~~~~~e~~ s:~~ 
$ : :::: :• w. r...r.r 
s  gg: ..s: s.. : s :s:s'~ 

..~s~$  ~  $~i~~=lE9#99si ~~ ::~~$~e~~9i9~~$s~ ~?.?~ ~~ = s$ 899$#' • ~ : ... 
ie•e i}._ 

gg¢ 
$ 

$=,.e::`ie~: 
~ srs:. %•~ ~'. $ :9i.... .  ::ï  :::::e:$:~:~~~:6$~iii~ ~~~$.~ ~is~_s:.$:3 ~sr:~$#r~#a9'~.~'• s  a:  s

i:~ . i$ q _ . sx:=s ii:
$iír ii ::::: x #~ 3== ~ .te .  tg• $=93 

~~~:i$~ss~~i~~$~s~~ $=s::~a:::i$:x?x$#~~st~sm~~: $~a#: ~
l
~~~ ~3$:$ss 

$ : 
: ..; ~~_ $ ~$w 

s.ás •~ w
i~ s .i.$ssss 

S~: =:s •._ _.~~~~~~.~:~?:~!$~e=.::~.:_.~:€~f~x $~~$~_._..#~~~~:. :~_:::::.:~:.#:.$$~ï. 
~_.~':_:_ 

: 

:zss s. _;: ::: $; e $':_; •.o es $$ $:$:ee 
~ ,$ $$ ~# : :::~~~#$ ~~$:s~~.i~.#~,;~~ga #e 9.. :iss:: 
~ $ '$' _: g@ s : :• $$## ~$ s s::e, 

:#ïii~is ~~s ~ i~c 6iéii~iiiiiiiisiii:is~:i~iii$ïsá~siizea:

:::::::::::: =~i.:::~:~e~'$:# 

,. ss:s 

: 

 .~ ~iiiiíïiiiiï=~i~s::i::i:::i:::iiiiiiE[Zi:s::as:::s:'•"~ 

t . •.wu i 

. 
~~~~~#~~~~~~_~'_._~~~~ 

: €~::$9$:;~~~a::i=~ss...uáss:is.:i:
s 

: ~9?~~~$;?~~é~~s.....$#$'siéii~ -  s ss....... ... 
. s". • : :; .. i~ 

:$:.  
.o :. u•  t'i 

;á#e!#áiei$$~~~~i=~~e~$~=:~~ee~~:::a.s:::: $ °ii9#i~iás#~$$$~ ~$~$~ 
::s ::s:s  ~ .: a . .. ... s:s:: : e #~~•~ 
...$s~s: ~~€~ :': ~ ~ : s:='...:.. s. gg ==~~ ~r .s: s = $  i6~.$.$~è'.~.~i;E~~è's. :':s:::s:# ~E~~éi:.~...~.~: j.li s 
g.e~:: #.s....s9#9:'°#=$$9i#ies"~•: ':=$"s9e9=si#' ssstgs..s..s::i$$~~::~;; . ..  ~ .s  .. ...$:.:. ss .~. ~~  s=:...sa...... .. . ? s.s..a:a #..: :• :...   s, _ 
 •#$'s ~~:"~":asa;•ë:$s$ss. .:,   su::i s   s  .s. =es4

~~~ ~:~~É~~~$éé"$=~~é~~ái =:~ É 
~áé::é=:~Ei3=~~~~#$ 

....s:9i~~.~ #~~~p 
.: ss9~..:...._.  :  .   : $.. 

-$$99##i 

s 

ss : s 
s 
: s•.s : 

ss 
ss 

a' 
s 

s 

 :::9#ii99's##i 
 s:;s:s::: 

: 

•::_:  ! , 
•ss'•:   

. .: 

, ,::  st....á~ 
•s

 sss  :   
s.. 
s: . . 

~:~:9$": 

:é  °';: 

::s 
 :s...;._ 

#s$s~?~~~~~~#='s's 
===99i##9:#

:    s 

~=~~~~ii€=~~~~~i~ak:'=.=.~_:~~~~~~;~~ =~~~~~~~`~~, ~_~~~~~~~~=#s$`t==
. x.ss ..--ss: :: a•.x ~:es s .~ _ $ :..:~••~...$ gx•. ._ . . . $~s~~~~~~~~~~~~~~~~á:s.~..:g~..,.  

~..$~~ssias:ass::: s~=: s s ° 
$' # ~ : • 

~. • :=;w. r Y:::« :1 
~.~. . 

:$6:~~::~~~~$i~ :~~~$~:~$.~:° _€:~ ..s$'s~=.=.$$_~ ~i$i 
s r•S • ' ;yr :ri sr a . iil~~~~~~ ~~~~_.~'~ {~:_._~~~$~~~~::~ ~_.~~~ ..... ......w .................~........•,,,.~. _a--s~~ 

:s 

 ::~~ 
s 

s 
.  s 

---- °~.  s i  ::_. $ ~s  . ~ 
9i$á 9~#i::::  ...  

:::   i  i :::::::: ~ 

 _
s•sss :.s..ss.  s s 

'z'zi69$:a::es s   =  :::....~.s:::s#; : 
:::::.::......:

s:::H::e:. 
. . `E 

E:: 

.   . 

•::::un.0 . ... .t'~ ~. _ _l~:: 
::...~ u•    EEgg

$!~:s  t si##$:~ ~=$9!e#ié~ii:i~áï I 
'••:•••s: sss  .:as. 

~$e9:9#9ss~~~~~~~#e$is : 
s..  ss. 

3~~~~~1:~$.;_ 
 ss::$::$~$ 

s iu: 

s 

,~ ~~ f~~~}~~~~~~~~~~~~~i~`=.=.~ ~{
~'~~~#_~~~=~j~~~;~=#9e=.:.,..,,_._ 

iil~~ ~i#1 . ~~~ ~ ~~i~~~~~ ~is~~i3~~~~~~~~?~i;á~'s'.ai~:g~~~'s....= 

~ 1 ~~~~~~~~~~~~~l~I~~~$~~°~~~~~'~~ 
~'_.~'~~~::. .,.tei=,:::_'.::;

~ ~~ ~~~~ ~~~=~1~~i$~` ~~~~~~~.~g~=~~~~~ie$g::::: ï=.,~~'::::::

s 

 ~~igéii~ii~~#~a;s=e =E~6i~~~~g4~~,~és 
 '_'~~ $~::~~~$~i'~~~e~ ~~~~~ii;~€~= 

 ::. i i:e#$ _ ~ :: : 
$:~e9$is.~.~~iels$e...~~~:~$~~~_ ~~. ,i$:~!_;_?$ 

  ;.. . .. ..~ .~.~  
$#is  s  ::#~$~is$:s##9c ii~~$ ~ i= 

s:esi;~ • : e:se:sss::. g~  
 s...s.9i~~~e~s$$s$#s:::s ~~#ié~~s 

 ..$::i=~eé? ~$iE; ~_:~': ~~~~s
~~~=#c. 

 ás?s~:~?!9€~Eeei'si1~' ~#s: 
s9##'s§~l::~i~~~:~á'~~!~r'•.=~=a  _  

sgggg~g~~€~~: 

s: 
s 

 :s :s 
 sec 

: t.s
: s' , 

s 

,..~. 

` 
~ 

4. w 
,r 

'~J 

+ 
N 

~0 t~l 
H H 

Y ~ 

~ 
~ 
m 
.~ 

En 

~ ~ .-. ~ v 

,\•. cví~ ~ ~ , ~ 
• ril\. • . 

~- ►-: ~ ~ r. ~ . 
`1( ~...i k • e 

N !i 
:~ a~ 

Iz
 s

ts
ll

in
~

z
 
sc

'r
.r

i,
jv

e
r:

 

~ 
H ~ 

s::sss 

c 
: :: 

a  
:s#~s ................... 

s  s 

# 
gsu:se •:••• e•: se• e~ea a ~. .~ ~ ~ :$$$#$:~'~#~#~~g~:I#g$:~g€.~: 
i~~~~ii$s~s~~6.~

i~~;=i~s~. •i:=:..... 
o ~r ? ~ .  s9sa•:: s :::e'$ ee::=s..s 

~ ~ 9:$~#$s$:$ss~~#~ $$:~:~~ .a::s..s:ss.s 

~:s:~ii~~~~~ ~i~3:il~ ==i;~~~;ié~#
°:::= 

s=~ ~• 
~s e e~~: s~ ,~~~~~~6 ~aa~~~~~:.  : 

=~i  ~
 •.L $$t 

$ ~#~s4... 

i#'s,#$##i~si~~=~~~=iàà~.~~s 
~: 9 •:#: : :•: : s ::~:~~:::g:glg:#:is~=.-~ 

i . , 

: 
:eieg 

:......:•'::7  •_.:. 

~ d ~ w 

1< }~ it. + ~ .r { 
~ a 
~ P 

~ 

~ ~ 

s::s:::s": 
s 

ses:: ss:s: ' 
3~~ii~~ ~ ~~~~~~~ á~~~~á+ $ 6 E:s:s::u=9 
$$ s á~. i ii~~'ssi~s. '~i~~~~~ïii$~~l~ii~ ..~~' $

ss 

C 

s== ssa~~i~i
yy$}s s::i{~~i 

sï 'g:9ég~~.~=i3's=9=s#E#á~
'~. N:.

e:~:::~  ~ 
:: t:: • 

~
f .•r 

~: t~, ; Fr t 1 ~{~ 
$n,$~$i~9e~z~$:~:g 

s~?~ss?~éi$i:::: 
•~~ ~ 

t t I z'~i « F ':St:S:S.~CS! ~ea Si~~ 
;:Ci , 

,_.~~~~~~~~~~ •_::::... . _ ». '~~_.~~~~:~_~ 
: i f .97~.~.'._# 

`tx 

:: 

~}1:#.. . :::a 

5: 

~_ 
".J 

~ 
s> t 

: 



~ 

~ 

~ 

ANVWN3rJ Ni idVMi 

.......... - : 

i~,i ~ ~ ~ ~ ~~~~:li ~~If=911l~~I=~;~~~~. ~;~~ ~~
1 e• . :• : :•. ~•` 

~~1l~i~~i~iE l~~i1~~l...~• ~ili "1~,=~~i~l~fi~~i~-~ ~_.~~::: 
~~~~~i~~~él~1~~~~~~~ ~i 

~'s•.9iiiii!:1~~~~~~~ë~i~:.:.ii: 

~ ~~~~il~~~~~~~1lill~. ~~~~~~~~~i#~~i!~:~~~~3~~i~~~~"_, 
is :•:: 1 :: s•: g :•;i... , ~::~i?il~i~~l~~~il~~:E!:~~+ii~'ilrEili~~~l~:~'~'. ~ ~  

{ ~e1 :'.:" i:i::i: :i: : ~~~~.::w::~:~ •  
~ =~~~il~~!1l~1i~~~~~lJil~P':~l~~~Flii!li~is! ~:Illliii-•-•.• s.li 

• ~, !i .. cl~i~ii•::~ ~, 
` ~~il~ ~~~i~si~~~~iii~~~i~~~~i::::s~ u. ~~~~ r.; _::~li.~ :_

_= ;;}} jj ~~ee al. . .... ss: ..a: sl•i 
_~~~~~~ s~ls~;~liii!l~~~~~:~.iii's~i~~~iii!?~~iii_.. iliiii:~.~:si: 
. . . • n....are.ififlfl_S°I!Si! i:l~Q~i l=y..~=wi ___ 

 ....:-R-:iia:_ ::
i_r_ 

iiiiiiiiiiiíiiiliiii~iiii-~---..,_...• 

il 1 • g:i=•f ti~ ~ F=yy:::i~ • 
::~:~i~E::iis~i~~ ~E~sl~:~ .~~:iiy::~p~l1: _
is€~i'~~is~=i=~~~i~sEii~~3:~l~~3é~'léii

~iif~i~~~~:'i ~i~i~~~~~~'=i~~,,:~~ °=li=.iii!!!ix ..i.i r.r~ 
~~qq~~ g! 1:: :s• :: i as::Is 
if1![:~~fii~~ ~~:i3~~i~~~:::~~~li~~i::~:~iiiis.:::a.~ 
~~ili~~i;i;~~lj~é~j~':~~í~~ii~°i•.~~~~is:iea:zási é é i_~ ~ i.. 
.. . . ... . : i ::i ~  ~:i~ ~s~i

~~i~~~~~=~~~i~1~~~~~~:~~~~~~Ili~~~==ii~i~:~ ci~ess 

_~~~~~;i~i~~i!i~~i~~~~~~~:#!~ ;~~~=~l~~i~~~~ é~ ~~ii~~~s~:~=3::=•;;~:=,i'~~~ 
c~ ~!}E } 1 ! 3 ! i 1•ii:: 

_~~~:~~i9~~3i1~i~~i~i~~~i~~~~i~~~~éi~~:i~ i1 ~'L~~{~1~c~~:i:::: 
i:i~~~' 

: :: s. ... :1  :~~~fi~i~~l~~i~l~~~i~~ `f~ ~iii~~:i~~~~i=~ !1~~ ~1~~li;=.~~ii=~Fli~=::s 
::• . .: ss::• : 

i4~~~é_~~~
l
~
(

~~~
#
~i~~' ~ ~t~~~~~~~~~ii~iii ~~~ ~~~ ~~:ié~~ii~~iliii~i~ .............._ 

:~~~~1'~fli1~~1~ ~ ' ~~~ ~~~~~iÍ 
} c~ ii t:: i:. .  ! i:::::::S::M

~~ii e ~ ~!Il~~~~ ~1~ Eii~iiiii~iiiiiiiii:~lii:le::•:::_ 
: : e: 1 ::•sii'i~ :':  iiiiiiii=i'iiiiE'si~31~1~.1~~1~11i~~~f~ ~~3~~l~l~~'1.lI~:l~i:~ ~Ii~i~iliFl==!=:i:=.=~ _•_  _ 

~g ~a : :• :~ : ::: •::::.:s 9:i:E;s 
' '~i~i~li ~ ~~~~~~~~ i~ ~lIS{~ ~ i ~6e~~á~~iiii~4i~l 

. ~I~~~~~~f~~á~l~~liilii~~=~~~~~~~~~i~~i~!lil~lli~l~= ,
~
.
E } ! ■ ~} ~  

~ii~ l~ y~~ 
~ 1~ ~~~~~~~~~f°i~~~~~i~~~5~~~iili~il~~~i::::s!

~~~I~i~ii~i ~Hi~':~~i~~~~~1~111e~~~~!~~~ Il~~f~1~~~iii~~!!=ii=::::

iis~i i ` ;~g ' Í~~_~' iiFlÍt
~~:~~~~i

~~~ i}l
~~.il~~~t~~e

~i~
g
~si°~~Í éóHi~ss.=,...a 

~1~~ ~ ii~i~~~Fl~~l~i~ ~14~~~I~~~t~ét~5~~~~~~~~~li~s~á:s:: :a

i~~~ ~:: lli. ___. 

.c'.

4, 4~1 

a • 

fl

T

V 

~ « 
N 

cd ~ 
H H 

~ 

ty~ 

m 
. 1 
~ 
ir; 

.-1 
y 
~ 
13 
N 
~ 
sr, 
41 
O 

~+ 
c 
.n 

E 

a~ 
d 
a 

s^

 

~ 
U 

~ 

~ 
U 

~ 
t~ 

N 
~ 

~ 
H 
~ 

~ ~. 
~ ~ 

4 
• • 

R \~ ~ 

: •` r a 
se ée !~ 

~~ 

M q 

a~ s~ 
cd ,i 
k Fa 

~ ~ 

r 
~) 

y 
~ 
~ 
Y'1 
P'~ 
H 
m v 
c» 
~ 

1--

r a 

~ 
N 

h,a ~e1 

~ ~ 

a~ 

~ 

WW cet•~~a ry 

i ~''. ~'l~F~l~ii9~ii~ 
~ :au Fg~~g:ii~i=:iii~ 

~l~~fi~ _ ~ 
., 

~ :: i : 
i :: __:_ 

1:'i . ̀  ~ 



WW cet•oia ►r 
eHrwneo ni iorw _ 

r~ ass !!s :g a a .a :gsgg: . .::$$ $$• s$ag=g:ea• . . $$$ g 
~ ~ ~ ~a~' ~i ' ~ ~ ~;~ $~~~~1~~ ~~=ÉÉ i~~~~ _~ ~~i€~~: ~i€$:..°$$`:~=s'$:aa:'s~$$~g::•a~:a~:€:$a:a~€~~~#~$~~~=~:a•~ ~'~=~._~i~~ $ ~~s+~~i~i!~é$~;s :i~~~6 ~g 

4 ..~. •. . • r . rrr  .r • • 

f, ~'~~(r~ ~, .- li.... g ;~ ..e, .;$ s$$$ €€ gg$~.:.$ :$E s,:":'gg : .. g g ~: ••~ ë $ ` ¢~pp~•• $}}$Í •~g:s'$  $g3~'s
~ ~ -~ ~~~~~ ~ ~~~~~~:~~~$a~~~~~il~i~~=s€$===~.a~is?$$.s~~~~~~i~~~$al~lil$~$~i?$~~$$~~~~a~~i~is~~~ $~~$~~ ; s~=:.~$.$.~$~~fla is$~~ i. ~~~~...:~s ~• 

~~ ~$~ i•~ ...,.Y.:i::::iitilliaal:a::i:i: it:a:::aiia:~iaa:C:~ . ::::::iaa:ai:.aaaia:::::i::i: l:S::=- 
~{ ttai~ :lalaiti ai$isaaaaa ~i9aaiiaCaaaaasaiaaiRSRaa:aai::a:a:a:i. __  

-- - .-- ::... ~.~ ~ s=   ~, -._ 
$ 

, :  ! 
a "ïisil ~,- '~i►~ii-si' iiï'sïi i~ïiiïïgïa3s~ •i~ï -iiói~elïïs:s:ï. ss;~.,;,;;,s:sssaaassi$ï i~s ï4ï .: ~ass_.~i:•:iïii'ïia:sasà:a•::ss sss::s ::~ s4 ::..•. 

• ~ ~~$$$$$~` g :$ •s:$'$s$ $ ' ..$$ $$$!: : .....  $ as .aa::a:sge:e gt: : . ; .: ' ~ $ s $$ $ • 
`~ ~ li~~'~ ~:'~~_: p  aa  :::: •: ~  ~ ~ .  a=. _ :.:~€$~ : ~~$$ ~~='i ..  ~~ :~~~$~~~~~~•~~~~~~s~~$. ~c~_.$_.  , s$1#~~~~~$~ •~ ~$ a 

==ggtt
.gg:}::s::a3:i~~l~~ ~" ~. s a $~~ .  ~  ~~•, gg - ~$$g$i.:se:s:$$ : ~a . s ~ sse..s..s s. s 

: 'x:. .Eii~iéi~glgl~~~gá~!!~g~!$$$$€$$~i==$g$gg•$€i~@ sg~i~g$$$ii$~€=~$$''s€$:s::a!i$l~~~i~~~~Ifi3i~s~ó~i~~i9Éé=$i'=i~$llls°~~=3~i~~e~$~~~ ~li's.i:~~::=s$$$F$é$~~~s~á•=:: 
$If11.anÉ~ iss j :....$::. s.  • 

~if ~~!!~~ gg~~
~~ ~~l~ill~l~si~!$a; • : s::~:~:g~ s a ':;n; :  a:,••_ ' .   i~ g5i£ g' : ~ _ # g'i : :~;..:_ •. sa 

gg€~~~€€$: $:a..~: $~$~$~~.. ~aa~$at.
1~ 51i~~~il:l~ lY~~$~~ ~~a.~...n:.,3  w4~:..:s.€s.:ass...s     s::-~'.$• ~~~ii;i~a~~~~a~r~~r~l~~~:~ ~~#~~. _¢ ss€a..:..~i  $• $$ ~ • 

s : ' °~a$~ ~ : ~$ $ 
($+

~ =4.....w s;s: :s€3':'i€::::a `sr.r :- -.:;: ..: : $€a $ :$:': . a ..a  g•: i::~~g S.s;..i:i 

~~ ~~~ ~ ~ ~~~~~ .:,t,.~ . €~.:~r•~~~~} ~~ 
::a:: Á  

w. 
4...r   

ssir. i 
;4 

.4. ..r ~ Y. • r ..

~~ i a  a  ea$~g'sss:$s ° $    ~~~ $~ ~~aa...s:$~~~:p~$~~~~~ss~e~gi.~:?4~ $~~~$~~~~~ii~$$s...as...~s~$~i :., ss~ ... $i? 
!t ~ ..: ..s..ss ag:•a.s:s€s $~w• •$€ a. •a•.r••:•: a.s s• y   ss• :s ••:::s•: 

~ ~~(]u■■

~t~++ ~~ s 
~!$~~~$~~~~.a~s~~~~$~i$~~$$~$$'s:~$s$'=ï : :.. °:a:::  ~  +;  ̀ :~ ~~~ ~~~~::.$.. a/yy/~ra:: y~.,33~1i.•1I~a~..~•a.4 ..r•a $   $s •i $~ s~$a::s a$s:a:€: 

.Y. ~~~$~ • • i  •  • ; i::;M M..
a:::  ~ 

••
af:aa

.
. ~ 

Zaa$Í~S.i..• 

5......a.wea~1~111 
s::sgr.4.s ~6ra a $a. a 

• g{  . •$ ~ i.. .:igr i g;:::ag ... •..:i:r.w  ~  ~  : ~  ::S:ggi:4 
a,•,}}.$$ :  

r4 4r 
aia:•~\., 

a+$ 
St•Y4:~$~ ~  44.f€• 

aa Z ••af 4 a • • • ~ S$: 

4~~~~i~~~$s~~.~á~$~~~~$$$si~$~s:€$a$a~i~~~$ ~~s s:: ..a::::soss a•gss::a$$sg:$€~$li$.~ sa:..s$..$ ' r..r:v..€.. ~ iï~'i'a::s$g'::ss:'ss...,s:;;$í~ ~$ï~$$$€ai:€€~s.:::$r. 
;~~ ~`' $ ° '$~ $i ~'~$ ~'~ g$:"s::~g i~g6 igg$$.~-.-. ~ •`'a~s~i$$::,s:'•~iási~ $`' a ~#~?i:€=s$~:$~:~:. $ïa$~~~~s~$ ~i~i`:,;~$=~$:á:::$i~é~ ~ 

:i~?~$ss = 
,~ i..~ ~.~$~Eli~~:.~si~~~~.$..~~.~.~.:$..g€$.a~ s lala... ~$$~• :•• $$..:3 .~~~'.~~~~$$ 'i  a$ . $.s:~ii,.. s ~:~s   s...a,ig~.4~~~~'  a$$~s•

$ • $'sa s a$a$$ s::- g• $$$• s: •$°S' 
»;á:

=.......s:.4.=~.... .á$$..$:$  éi;s:;st~ ~  a• .,,°~~?~ $~a$= •~siii'ii~`ilii' _.:~::: $~•~~ .~$isii~á~a 
: 

1 ~~:~ : _~•.~.~~~~~: _~_~$:$:;~l~~$$$~~:€~~€~~sa:=.isa?~€:$:~$:s:  ... . ~ _ 
:  $a$$=a..n ~•s.. ~, ~~~li léi . ~ a: 'iiiie$ as~gg $i $$ ; a$i= € : a:gas...•:s:~$ $_,  a•: ::a:.: s...a...e.4 ...sa::s•—sr.E ?f:::. ;  ?:•• ...•sssa.. .:•~.: : ss :• 

~~~$$  :~i$..i~:.~~as~~~~•~~~€: _~•~$~~: . ...a ~.  :.n.  s s  .. .  s.r4r.s .  . .,. ..: .. .. . s.s  s  $• ~s. $ s:  s  $" s  ss  s s• s ~~ $. $ ! $s 
~ : : •• • ~: .:r. .4  gaa$• Oa:~••~•44 •• '::"•  a :Lr:~SL$aa i:::: :~•~~ a # 

.s : ; .r:s s$$ _$_ "s" $ ':ii$s:€s$s.:$$s$~~~~ s€g : a a:::4.s  ..,. . 
` €€~~•°$i~3 $: ~~~ $::~$ .~: :~#~?:6$:€::sr::. • ::r ~° •i~.$.a   a:s s: g$i~~g,..ir.::4::s a.s•,$:$:: a. •:$~$ a :~sllli:~~°$~?~èi 

a € $ s...a. s. s .  .  •  4... ..;     . . ... 
a :a : s.a:a:::::.. . . . a a  a  :. ..►a:a a:a. a ir. ~;..:€::+: iC:a:: : aL ~,, a i: . ;... ...   . _pp$. ::.. . ' 

y : ...  $ .. as:$. .. ..i:f  ... ~$• . ..ar$a~. ~ 
4tZ4~a:::a~~~$: 

: ~ i : a ~g€$a$€:i€ : s .a  ~~.€:$@~€ i.a:3,.4r:.$a€~~=€#1 ::::::........:•Ss a   s  g..: ~#:.g:   :...4$...aa•=•:::::  s$a.: .,:.t. `: :.: 
:i.~ #~.g~'sa~..::s• . ...  s:   :  : . , : ss~r.:: _... r......... . . _44-_ ____-__ ~ _--....._. ~~:  ~  • nnn.a•.••.•Rt..af ~ ~: ..:a■.nsr•aaaa€=~}

e
.~
:
..♦
i
1 •$ $ ~ . . .

.:rrra.:tn :.4.::
• a:::::a: aa.1! $:$$•~ ~ . .=€s:$$=~€€€$~€=$$a..sa::a:#$aa:a€'#$a~$$~;gsaaa: :f~s  i g  .s4r ...ss=  r.=.  a .. s:s•, 

::: :$".$ ~  
=.:..4....4 ....,4,.$:g:a: :~ :..$~ 

:::~$ :..~ $  i: ::::n=~ ,ia.aai$$$Saa~t' iL." 
 a::::a :•'•"    :r. ..:$: $ $;  $ s.s...ssss:ss::s:gs:ss~'•::$$ s•€ $i~s':, 
 as...,.s's sg:::::i::ag$:~~.: 
ss: •s.4... .. ..  ..s....,sss$s~f$$~'s$ :: 
::s...y..:s  

s gi:i$'s3=:i~..s..~i::::$$€$sii~s~i 
r,: 

~sss4; .=a•••:..4.  
• anuu.u.uu .......  . . ~  'w::::ae$::.:$$....og• 

_:~:~•::$.;. i s ~  s: ~~ga:gg~gg~$ s •• si ~as'=$~$_= s g..:$$$$$E_'  -- is.~:$::s:.:$.:~.$$$€:s:~r :€$::.$ti:~~;i~$3?:aa:s sz$$~$:s$  g  a.:::a«....$?::::::  --~----.--. 
... ... . :: s: ss ••sss g:z ::g ag : gsg::::a s$: }:  , ss$$:•••a. . ..,:::a'tg$g°g;..:•s€:: .ar:a s• .:•:3 s:. .  rs :  s, . 

~ .. $$ ;s. €..€'s:: . . ~~• ~°~ a ..w a~3`~~~ € s:;...:. a~ ~asss€sa• • .g:.sg.:a~es::is a€ ~~i~a..€,.s$$$'  s....s 
$$€ ?a:€~~€~::~~ •••€•s as:a $: a $ ::.rs • ~ • • a€$::= .. s €   $..~ ° 

s sa•• as : s:rs:•g =_$ $~ »g.,.=$  ss;s~: : :. :•: ..  ..  s:ssa•:g~ $~ ~ ~acss   s   ; ~ €ii~i~~~~{~:~:~~_ ::€ €~~~~~$~~ ~~~ i. 
...;. . s: g $ s s.,r.  .4. ..s 

1 a~::s.;~:~:€:~!~::::s:3:~$:$$$g$s:s::a$i€..ns~~~€~:$!$:$€ ss:sSrsa€:.~s: ~  :.s: is••••°    sa., 
i1rr.M i 4 

::•: •€ . .a€€a=~=;=':': €~~~~~~€€€~~€$~€~ ~€€€€9=~:€:  ::~ €~•at•:s:: sa€B °$s:• a€..$a$:: . :   ' $$€•a  g :  :   : s .. ::::• 
::$s.~~€a$a€ ::3€$.€.€$g~ €: asa..sa.: ~ :a••• •••~ sea. : $!t€:s::::€::~€asa$4:$:i~:::••a•= , €€€~~~•a:?s:€€::ï :$~~~!€••:  $:  $~,€€.::..€MrrYai

' € $~ $ ~ ~€$$ $$~ : :g• :g• a$a$g . .€ =$€:gg~g€~~ ~~$~$~~~g~g~gg::s•as:::::g:~ a : s: s: :$$E»$:~g:wa:f .. g$  s$g t....  ..n..::::::::; ~~ c~ . 4.. .~g4 pp •••  •~€~s  .» :..•~::E g:~. ~.  ..pa:~ s    .:a. . 
~~s~_s Is~.~i.:sa~•:.~s$: $èi~a $~s::..$:€$s $aa$s:.:.. • : s•..sa$$=•••$€:élï:~i~~~$~~~~ss:~=•  s:...s...;w..i •r..a..s€ s 4  s s  s.:s:s....., 
g•gs :• : • $:: $$ :s:•s•••S$a:: .; s :a a = .: : z :  éra s:• .r, s... r.; ag sg :g:  •  .  .. ♦ r.. ,._ . n 

~ 
s$i:~$~~i~~~~~•€~:ss~::gs::$s€'$$::ss~~g:$~€'s $~~:~~$ ~~~~s $~$~~~$gs4•••a$€$:$::::s$~ ~€$ss:€$$~$~$$g$~i$:~$l~ s~3€r.s:as:sei:=€g$s$:ssss.s:.,~$s€:m:;:s$$:€$$:s. •::ss......: 

.. .. ... :a : • :: a ~ s sgsa•;g:ss   $s:°$ . . ss .g : • : ; s.. s•:  4sg:g$ •. a $... $ $ $ :  .s:s;,
~~1 ~~~~~~~~~~~~~~ ~ ~~~~~€$.~~~$€~~$~a~~:$~$$~~€.~=.~~I$~~$.~$€:: __.~:::€:_.~~~~l~a~:g:=.:g.::.~_$~~~~:~:~~~~~€~~~$~;~$:~~~$$:.n =.:•_:::€~~~~~_~$:~~~~:~~g,~a~~:~

p
°.

s;g :• : : • 4 : a' : i:r• .:::.i • :`:' i:::~::.$"' • .nr. _. {a a3i~ t~g$~•€~ 
~~a~i~~Sa!' '"li~~ , • ~~~~ !~~ ~t8~~ ~~~ ~$~$~~$ '$~~€i~$~g$is~ :. :a:::..;.$ . . :•: , aga•: i ;. a •~i 

~ ' ~ p~ 
? ~~$~€~$~~~€€::$ as.::~$$:€$ $ ~~$~ $~$i~~á~ $.:.~n€$€ ~)$$~~~  ,:.~agg $~~$$$ . . .~ ;.~ 

~ : g$ ~ ~g : i' $i $ai~ ~~i$==$$~$I='~! _ ~_ ~~~~ a s$ $ ~ $ = g$et€ .s :g•s€•E ~:a$$$=::::$_$' $i 
. 

~~ ~~~ x ~ ~ ~~~$~a~~~~~~i~~~ ~:ta~~i~:~.~~1~e~~~°~'.~:.::$..~~   ••  :.€~ .~~_~.~
i
~...:~~~$~~::~~~r~a~:~.~#~:$$$a ~~~ $::~:.$a.$a  ~ _    ia?~..:.~$~?€:: 

~1 q; . gg} • •:i•a':ar4r 4i 
É  .igi  • ' $~ ~C$ ~' a a a • •~r 

•r + ..4  
6~~ '.•$g34. p~ i; f ~ ii ~$ $ i= •~ ~~ ~~~~á~=ilsii$~~$$i€ ::::: $ . $.:  € . $'$ $' $ a : e . s.: .$~' s ~i ~ i ~~ll..~~a. ~~~#.aa i~ ~ il ~ $$€.:1€:~.$:  ' ~ ~ :..~...~ ~,É~~~~ara ~~$~~€::.r~~•~€$~~.~~~.~~.s..a$~:a.$.a..:ï 

~ • ~ :~ ~~~~.• € ~~~ _~~.  
...,... . _ : •• ass ... . sa ::r .  .rs::•a. s . . ,f 

~` ~#• pp $i $' ~~l~~'.~€ 3$im~=$ .éá ~~i~~$i~~~~i~as:ss~E~=:==~~~~~á~t$i$~iás~~$~~~~~ $~~~$'sB~i~iE€€€~~~é€$$€:~ssa:asg?~€g:sa€::~~~~~~~:s~i~~i~:.=; 
ál ~l:~s.~s~~r . 

j : ~ : • t :a• :i ::a::: :»=4r..:a::.  :•€:€.. .a....r.$:" •• $' r: $€ € =:gá s • • a •'$a$$s:  €:_ ... ♦ :. 
~ ~ ~ . ~ ~~$~~~ ~~~~~~~ $~ ~~ ~ €~'s$€$~ r:gs::i..s.s$i.€ g••   a ~~ ~~~s?~~~a~~~a: ~$€:::$a€$$:$:$$°$~€a.: :  s€...rgi  ..::~~;a, 

$ a. . $. g $i ï = € € ss••s$ ag:s.;:a.g:: $ aas a $$i $ ~ $'$ °~~$ fc~ '~ $$'$:€ï 'a =s = s. !$ •3 ... $: 
gg~ ~á~~~~~~~~~~~~~~:~~$~~P~~~~at~:~:~:~:~::$$::~:::$$:::$:__.~:_.~=.$~á~~.::~: :~sg:~?..:~. ~~.~~~. : .. $°::€~; ? ..~ ::€~€~. ~~€.~~~~~!":~ ~~~~~ti.~~~~ 

~ ~ , ig$3~isi~• á s á$$$:$s€::$$s$€=$€s s=:ii i~~i. p t~•' ;.. _ ~~   á ~ ~~g ~ i,$~ 
,~ a~$g~~s~gsa:sssg:ggÉ:~as :i~~s$~.~ss~~as$#~~~~i~~~f~?; 

: ::ea4 • orr .• :. • ona• ' ggi :> 
~~$~~~ ~~$~á~~F•;;~a$

}
a}asas$si~:$=

 :a  a.i:ss: =$s~$•s~a~~~~~li~$~ 

$'s~i~ ~S~~3f;i~it~3ss=.iii$g.....$s:::~"•rsas:: $sis~~g~i s~~~#~~?; 

s~$$ ~ ~•s .sssg  s•s : :$:s s:$s4. s.:ag ; 
a:~~~a:s~€ ~~~$:€€:$ ~   ::s$:! • ...; ....a:$$.:a:.~~;;

g •' ••'•°,•~•:• •aT ::a:: : $'€' i'::::::a: .: €éé~~i$~i~~$i~$€$€€E$~9~$:..: .  .: :.. ..4$•'•~if~ ~ a •  €.. ••.€$€:::s$$s ,  $... €... 
3i g:s€Saggr~y~ ,~:sg s:s  s; :: s: . ,,gg r. . ;.;  a..~a $~~ if 'g~ ~~~~$ 
: ~ €s $s~ € .ïl..:s $$:.s.$   as : .. . .s : .• 4.sa • ss.. .::• i a s • ~$~o~$~~~~~$$$$~i#i~$$~~~ ~~$i.~€~:~~ ~$~_!_ 

~~:~iii~i~i~~z'séi~l~ii:Efi=f?:sse 's2=f:s;:a =s•.:=~ 

 :::~€~~~~~~f 
~~~='sé~~~eá~~i4~~i~~=$~ 

::~~~~•~~,~~ ~~~g~j ~a~:~$$ :=g• ll.ili$llii~a s s.~ :: ` 

~~~ •; :~̀~''•`._~~'.:_$~~ 
é=$~~4~4=~==ta=~~~~~.~á$~ 

sL.l ~ ~ 1 t }~'i t ~~~;:~ ~~:.: s i.~:..;.~. 

r 

trl s►1 

N M 
~, , 

~ •+ s a~ - ~ 
C1. •r-1 ~ ~, 
y i' 

y C` 
(J] G'] 

4 ~►1 1, ~: ~ ~~• ~~ . ..-/ 
`•, :, •• ~ 

a> C E= fU 
m c~ ~ +~ 

~.+ .,- +~ ao 

~~ ~ á H 

.-~ 
ttt 

H ~ 

a~ 

t'J ~ ~, ~? 
. ` v .,,a 

M N N N 

fd rt 
~ ~ 

;s, P 
» ~ 

r^ N 

~ d P 

~ 

it, .i:.~«E~ 



~ 
,~ 

}~~$~!$$ $$$$$$$$~$~$$$$~~$$$$$.$$s$.: si$~$:$_: ~~~;s,i:==:=~-'::~==:=x=t ~=l ~~~$ ' ~' ! 
$$$$~ $$ $$$~ $$$$$_$$$$$$á$$$~$$ $:~$$$H~.$$i~$$$~~È~:=HH

'_. 

~~qq~~~ ;;
;; $ E ~~ ~ °a°$$$"~ $$~$$$$$$~~$, :::  

$iii$111~ ~ $$i$$~ $$$.:$$.Háe: _.__ . . 

~ $$$$$$$$$$$$ ~$$$$ $$$$$$$_$$$_$$$$$$$$$$$$$$$$$~$$$~~HááHH::$ 
~$ i : $~':á~=á ~$!~~s =_~$:•:¢.. ...:  

~ $$$$~ ~$$~ $$$$ $~a~$$$$~  ':.:  á:$$~i$  $  á s:á::a:s:: 

~ 
.i:: ~' _. , _~ ~$$$$$~$~$ $$$$$ $$$$$~~$$$$$$~$~iáfiá$:$$$$$$i=.~:ááá=$::$$~~ 

$$$$.$$e:$. 
: 
• • 

: iee-: :.. 

$~~$$$i..á$$$~: $$á$~I=ááá:ee  a:i=~..~ ~:~~~saáH 

$~~$$~ á =_=~=á$á~á;=~ii~i~$~i$~$ $~á$$$~$$$$$~~;ái~~iáá:=e~i:s .$$ $: $$$$1p
..:"s  :.:.:....s.  : ,  •.i  .i:. ; .  

?$e$~$$~$$~~$$i$$$$$ii$i~iáHiiáii:iá$ 
~$$$$$~$é~iHá:::.eási~~siásáá= 

: :: ::: . .. ;s:: s  ••es 
~ j~ á Há !~ á' á HH" "áá#'.. ~.:. . 
Hlie~i:~~~~$~~~ 

::E:$:.=1$Há~;~i~.¢á:•á:$~i=•••••:H.::á$•••ii.iit

:  ::::  .::' ... .: 
~ $$ ái '~:' ::á .. •• • • .. iá:$$$.:$$$$$1$ ~$ $$.. $$$  $'~. .~, ~.i:..=~=:i$~H:~~_$~.:~~$$~:$:,. 

~$$~i~$$$$$i~$:• $~~$!~$$$$~$$$$sé~°~i~~s$$'$ii$?3$iá~ ss::?ááE'sái:~Há 
~~ á 

~$~$$ : 

. ......... 

tE~$i$$ ~.$ ' 
$x~~~~$?~~~i~ 

:_$$$$$$$~~ï_ii$$i 
á ~~~~$~i$  á:áá 
...... ..  

fiii ia:a:ir: iiis8 iiiíiiiiiáiii...f..uusn.nuw...~u.o ........ ..
• e • • _. • .• ., • u. a::":i' :. a~ •, • : $$~$ $$$á$~$~$$.$$$$$$ ~$$á~$~$$$~$$ Há$$~$HááiááHáH==~==i~$$$$~~á  =.~: 

~ iH $á$ 
ees H~;':' áa . ::=  á á~ ~áá.:::iH•$$~~~$$$$$$~~~~$á:$~$$...$~$$ááá$$e .:~$:':á$$~$á$$Há.~$$s~$:.$.:i:  :

• __ •}~ e0• '• • i = i:á=::iá~ i áái=.. !. $$$$$$$~$$ $ ~$áá$$$iii$$$$ái~$$$~á$~$$i$~$iá$"=.::;:::á~ á=. ?:  _..
.::: s• s: : . : : € $~ ~ $~$$~$$~ááá$á1~$$$~$áá$ ~~á~á$$3$~~$~ $ ~=$$~H:

~~ ~~ ~ ~~ áá e $:á•: ''cH:i•::::a á• ::su:: $~$ ~$  ~r~i $$$$$á.~$i:$$$$~$Hiiá.i.á'i á:áá:á$ááá~$:~$ $$$$::::..i  
$$ $$ $ $$$$$$$$$'$$$$$$'$$$" $$$$$$$

j
~$$$~$$$$~

a
$$z

s
$$;á.$  _ $$$$$ ~ ::i $~~ • +$ •i $~áe ee~i á•=i~ 

i: : 
Sáiát

iiiH
~ii.4 

1:4::~~:e..f.•  i ~•e i ~$~~~ $$$$$$$$~ $~á~~ $..$ $ :. $áá~$á$$$  á •~:.. • :  _... ~ ~•$_-- 
$ $ ~.~ $_ ~ 

, _$$$$$~$$$~$$$$$~$$$$$$€$$$$$$$~$:_$~~'=.3~HH$$:::Há~H= ~ e  , á 
=_.:_..~.,,.i,=•i.ii• 

$~$$$  $ 
. . :...á,:r.H  

i.l t ;}~; ~ ~ 
H HH $°H $ HH : á éH$i~H~: ~~°H :ils =:i:r..z sá:::c: •: 3E~$~F::Hsii=:i :;;"s 

$~$ L' : _ 

/ . 

~nrwas+, .~i ~<tvw 

~ { ~ I t á é uj ~ ~ ~~~ $~~$ ~ ~ '$$~$'$$$$$$~ ~'s=~$$$$$$H~$~~$$;~H== ~ 
~ ~l ~ ~,t ,,~,, ~ ~, i $~~$$ ~ ~ ~$~ $$$$$$$$$$$$!$~i~$~•$$ $$$$$~~$$ • _::=$$$$i~:$E:HH:3 
:eenaii.ee~u:++~a s~$tetae se eeeseesecmeaa:ccaei;ee:~es$:e:as s::cc:a:c _ 
3 'a, ~~ i e ` i1` ~ iè 1ac:: se f si:~~ii'i i::s:e•:••'is::i':i:6::aë'sssea::e:r:::::: :•sss•~ iuèsssa~ss¢::a ::~::ei:i eel :as::: .. 

1 rJ~ (̀ ~a ~$$$á$I$~á $ ~ !3'• $á ~_~~ ei ~ i:'::eS'á::á::;::.  :::5.' :i :i Ra :::C:.ii. „~ 6: e= ~ 
iá~=...:

~Í$$$~t$ ;,1 ~ r ~~~: • i ii:N$$~$$$~ 
$$$~$$!~:$$$$$m•=~$~$~:!$:~.:$$~:~:;:r..:.._.~ _ ~   :_~~~_:~_.:~..:~~$~:_:::::~~$$$$~~:$~$~$~$$$$ ::€':: $$ ~$~:~:$á$~ 

~.' ~ _ ~ :' ' :.: i : :: :' Z•••: :: ~  
~L n .: i ii:::' iu • • 

: : á•:= ~~ • : :: ~$ e e ~ ..~ :~~,, •:e a.ár: •i. 

$$N$~;~i ~ ~`N~$~$~$$$$$$$á $$$$$$$~$$$$$$~~~~~$_~~$:~$$$~~$$$$_~.~:$  :....  :=á: .:~_.:,$::_~_.~$€#3$€::~$$~$$:.$$$.$~:á.á~:::áá:$ $ ~:€a~$~=.~$$$ _.~~~_~$~$$__ 
::::s .:' iii' ii ii' = i ~ ,i :" á~iáiii' • €$áá`~~$:$€$89:~$$ii$$$ii$~$:~$$$~~~i$$e $~~$1$6$$$~á$~~H~~:á:::::: 

 ,::=iái9=t.H..c..: i: _ .; .; , ...H:: á:~t:HáHH. HH .a::c:•Ha•:;
•~:~~~~~~$$~~~~~á$~~~~S:á.. ~ á~~sH:s::~::$::::::á~:áá£ái

's31E3e+u~,4_ e • • 1ia; ':': e: : ..ui~e~Q:i.ïllCti:¢:y: i + aé3i3! á:.:.~$áá'..áHH.e.... 

ww LOL•OiL ~Y 

~ 
r-..-~ ~y 

r r 
r~p tn ~- 
a e; ~ 
~i~._/ 

4, 4-1 

r M 

d' 
~ « 
N 

i0 ta7 
H H 

~4 
[~ 
M 
C-+ 
t~ 
N 
~a 
W 

~~
 

cd 
H 
~ 

ya ~~ 

~O 1? 

r u r r 



, ~ . wW cea•oEa rv 

~à 

~ 

`~v 

~ 

ANYYI!!3J NI ïOVW _ 

— i' g : : ' t`itN::.t: :t: : :• $ t••'i..=:::t.t.i.t;!   :i:e $:$$ iee$ $ii:i:..i   :e$$' $~ • $ :e ' :' . t. •:•tt t $ `$$~j $ 

: ~ . ~ :! $ ~~~~~$~$~ '~~ ~~$°$=3$$$i~_$?~~i~~~$~~~~:~~$?:~$$:....~=:$tt  s:s$si.:e•  ~t:$.$.:::.,:t:;:«..$~•$:•$ t~:: ~~ ~ ~rs:$~~~i.4.~..$t:•:$:$.:~t~~i..i.
!
i 

.. . •• • , «Y . . • 

!'NT 
_.il~ .

. « u• ►i «•••  • 
~,   ..• - : _ :: •~,•.... •• • • ;•• • • s 

ii 
l ::;t~ i$= $ l~~,e;s, .. ;: : ~ I~a„sN..ss : : r:. - . . ~ : s g g s$ .$$ .. s:$ :t $_t; s-à .s t g~ ~$:$s..i ' $$i ~~~u..~ $è~~~$~~ ~~i~$il:i~i~~~~s::~s~~s:::t$t~i$$~$....3i~~~è$at::$s:ats:=:~:• •$:$=t$~~:~~~t~~~~~s$~1~i~3~ts$tt ~..s:::.$t~~~~:~~~$~t$tt$s~i.~  

:taaa t»rt:+!:~:srt:::art:tr:at~:eaat:~tg:::s:sastta:e::sts:tts:s:::r:,s.e:at::s::tt s:ts.:et:----_t:::: :s::ar.t tae:::t:e:trsst:rras:.:::.::_- 
se ié-}};.~~ere -:;~r - -i ii=Óee ise:eise s=.i°..`'° ! . :isit~sigt.e9se. saiii;èse:ie:ée -_--  itís _   ,.,.  ss:z :::~s. e:ï::"s' á~isii~~i=Bè:~3.~è:~~: ~iiii'sz:i 
~~~j

i
~ ii► _ ~ $~i~$$$$$$ (( ~€~~~Set..ts:i t t i$: •i: °i$~ ': ~=::ssiiti:i°. .::.. ° s  '  .. i~i $r'..i $~.sss$s..sm$$$., s .i.~$s•sst"•s 

rf~~A~.~~~~ :~~~:.xoxxxos~~i~~;...:.:::tt::t~~~$~''"'t~ta -:$'•.a. a:••Ct• S i:D:x  ..:.:.:: : 2: :,::$t.::N: S i .'=t .t...,t.a  i...:. 
: r,. H t : ~ :t'$'c•:;$~i~~~~~il4rii~i~s~sss..:::isei~i83s3:$ z....t.=  

i _  $:~`ss•s$siii~~i:$  :•s:~t~:~igi~~$s:ts:€t~iéi%s:::$~11;ltNllg u~~i~~l
g

~~ggs~~~~~.~~~:$~s~ $s.e.t }   ' 
i~~~~~~$~~~~~$~~i~ii~'ièi;;tsiiiiis:iá=i~ii...:.x...t:s:•s's`sssits~• =°x _ •  . : =s::::s

 x  
'  as    ts.s.s.s~l$s t.......•s. .t.  

~~~~ . sxa .. ss.s•  t:..  . «tit ts:s:s::iN« t   .•t~$ SS:icS 
s~~~~~~3i~i:°iiiis•... 

 ti?~ttii~s:;~tá 
: :t i  ••_ • : $$ •.'=it $ _.-... : ,•ls:i.s : :_ :.i:::• ;áás=~~ ~$~i  s ~~I~~~i~ !~~~~ ~:~~$i~t$~3;=~i€~:~~:t~~~~::c~:~~$i~i=.$$~$$~~$ii$$tïtx::• =t=, t--     _  ., ...:~•  . 

s ~ 4 } ~°° ~$iit $i€$ tpp$•tt:sa~~=~~~~is33::°i=~:;sr~$$i$iiit  s• •,-  , ~ •  s::..- - . : ,',' ..•...s:iiiisii~~ist :: .~~~.~i~~i~ii~~~ii~...•a~....~$iss  ' .• 
is:.t. €€ t gg ... .i: .:.....iiig:a•::•t se.. t  ...s:   .:    ' t '    i•«. ••••.e•t•  ,. s 
:$i~~$~E~$~l~~,~~g~~ s~i$iis$issti::s$t:$r~ts$$~t  t  : -•  s  •~.s ......s 
i~~~:~~$~ii.~~i~~~~~~~~~~~4ist:i~~~$~~it~9é~~«..•.iiii~si::t  t° óii' ._,.':t. cs:~:t... "iiE.;i°si :t.: s. .• • . . -   i:s s"=:: 

_ ~ .  
......:.x.: :  i•` ss: 

t 
~f~~ 

I 

1 

~ 

~ 
+~ 
m .,., 

!ri 

N N 

~ a 
a 
a 

J
~
 

cd 
H ra N q 

K iC ~ 

~ ~ ~ ,54 

~°~s --. 

N N 

YS G 
cd ~ 
F. Fa 

~P 

r- 
yfl 

.✓

fi(` 
C 

.~..~ 
r~ 
ri 
~ ~~ 
~, 
c 

H 

N u 

_ ::ts:s:s::::;sts:: s•• + .,~. ~ ~ ~i:~~ , `'~~ . .::~. ~ ..~ :`: '».. -- 
_ ., -+ ~~  ~- ~. 'r ~. x1: ,   sat::tr:ii.. ~ 

;f. it!y ~t~ t tii$2t .i~.;.11M  :•NN•  N :1 Ïi t 

ti

~ 
_ 

tf 

~ 
40 
ts 
1 

f -~~ 



AN1/W2)3`J NI 3OVW 

i su s::: • ..:s....s i ssss: ~ ..i #-~~... s:6:# :::i . °: . !i~ ~.. i~s~~~i~~.s~iiii~:e:s::::e~í$  .~ :i~.~~:ë . .. ::•~,.   ~ s: ~~i:.:. ~ ~~ 
ar .NN.. ••:i:#: . ..i: i::i • . N . . 

` = fl ii ~ 

~~~i~~~= 
-- . ii~~i~~~é=°:::.i~ii's;E~:i:i~i~i9 ~ ,~. ~ 

~/ 

, -r
s.:eiiseea~::l~~::t:eunas:~se:s::eus::s a:::,::::n.::mss:es: • . •s::s :~ :::.: ms: 

I ;~i {(:a;:ii:$Egi'
~_i~~uiifiii:i~::i~_

l
i:ESfi

l

~~:~::~~iii~~::ii~t::is :: ~ _ • ~~.~.~ 
~ +t ~ it. 1: _~~~ =.C:l;:/!~.`.. ~~ia  iii~~~i. ••,x ; ~i. ;~~ . :y, 4 ~ ` i t.:i.: ~i:i:~ 

a•e= 
~~~zu....~_ .~.=ia~•• ltCi ei.3 

. ~. .i~
...,  ~ 

~j~~1e ~ __~:~~~~ ~~i ~i- = ̀ i~=~#:iiaii::~:•• i#i#i " 
t$ 

: 
`_ 

='
a
a
a
a
a 

=f
~
f~f

jlf= 
f i~i • áa=~:f: ••e~ái:i•i  

.f   
~ ~i~~iii~:: ~~. 

. . 

s.:~~ 
v 

:iiil
~~=~i :iiiiiiiiiii~:

a

_~i~i~~.~

:

~ •u ~e•~:eiii:::i'ReeNNi  ~   ! ~ ~ . 3.~.  N:::f • 

~~, s~i.:i~s ~i~. _. ii~~; '.i :;ss ~s - i~  ......N.s~:s { H~i:• • 
: ~ . ~~i'si:iiiii•••••siiise:..#~~~.N s _ : i:#ii:.s:i ~ ~_ , ~s ~ 

~:~~s#3q~ / • .# 
e ii~'=~~_  ~• s:s:i~~ : N~'~'  ~~ _ ' .  ~: .s?N:ss~, ~ TIr~. ' :i 

• • 

:eé~se:slii: •_.. :#i::ii=..~.:~ii~ • •  : s. _' T 
a~ :s:::::::.  NN:  • N.:Nn=_ u i 

. Yt,i ~.:a~..wN..._yN  . "Y.~...Y:!!. Za:. :!l~::::ufC 
••a=~iaaiaii i i s#  s iis=• s:s•••  #:::•~r-=____....s ~...•..~:~:~i::.:: #::N=i.• Ni ..N:• 

• ~:::f..~ 
~~~   ~~~~~u •••• 

~~__ _~ ~ iii:Y~~~;E~i~=i~iiii:i=~ii#i
:i~/iHY:Ms 

N..i~  - 

....  is~~ali:ii:.en 
:.u:#: •:ii :~ei~

: 
=N#i7 ........................i~i..•

N. .: N.   i   
..::• 

N..N..NSMN.N ~.N!  
a~aa$~.Y •..M.i~#:n......N ....:::::::::.: ~  =~~s:éi~!!! 

~ 
`~ 

.~ 
~ 

r

~~ 

r r ~ 
-tl 

d 
+ » 
N 

~ ~ 
H H 

~ 

~ 
a-~ 
m 
.r{ 

Gq 

~~. 

p. a• .~ aC 

b p 
If

-- ..,,--~ 

r u r u 

y :? 
~ 

r- N 
~ ca ~ 
:~ ~ ~ 

ww LdL•OtL tV 

3éiiiióiiii~•':,ié~i~~i:iii=iiii~~~iii 
:~ii~~i:~~~~~1~:~~i~~=~:~ 
~ e::ssru::u:::::::é:sx:::::: ~:
iiiiiii:l;, ijji:e :3iiif:iè::s::•f i •Ns :.:

lM` ~ +i ~ 1 ~ '~~ ~i~ iii:iii:::::.::_: ~:.~ , ii" qq ~.. 

,è:s si . ' iiàl3€"s:e~is:=slii~~'ssi':2 

utunu:u::eiiimudinennussnune:meuununutun:

I.~ 

Y.•••.....Mss NN....~.....s::i~i 
...N.N•NNN...:  "' •N. . 

  ~: ::
MNM.NN~ 
M........N sssusnnuscnssii"ssg~reasunsnnusss:nuuossnsusm 

:i.::::si ~.ii.: :#Z::C .  . •e 
...e.:...N..N... 

1 

r? t 



WW ~es~oia rr 

~ 
~ 

ANVWM3~J NI 30VN 

: r ::: ~  :n =  _  : ::s:s:s :... • . _ ii.; ib.=si9~ :99~ ~93999::9 ~:: ::~ 9~ ~ss~sss;~ss~i=;~:~:::::l=9s~ss999s~€=....:.~~::_~9sPsesE:~:~~~_° :-• .99:::::::9::::s9as. ~_ :::'::~.~~ . .. ...~~ . 
9i09~9~'~• 

!.-.u.. • 9sïi ~ !9#9{~°S •:::.:.... =;'i:: . ~ siC: :::95 1 ~~~~i~ • .... 
s:9sssi9l~ssstiss::~~~s.ec:i~~;~~~s;s:s9sssssss  ••- ~s::::99=.99s9~ 9è.#~~~ii6s9:: ~~s 'xxi::siiss ~ ,': F' 
::e:zu:::s:n::c  sssss:ss::::s:s:ss::::::s;:s a::::s:s:as:::::s.xse::sss sss:s: ss::::sssssssss:::sesss:pt» 
i
.

iiiis.:.::~i"siii c: ::ii
.

i
.

iiiiiiiiilii'si'si~ s iiiiiiiiiiiii"s'i _ i
li.

:::::::•''•" ••••si:•icii:si'i3s3:c:i's~iiiiiiiif.:'ss ~~. ffi 
:~• 

. ;

Í.: '! ~ .,~~~ ~~~:;i91i99im:~:::9 :...~•~ l ~• ~~. 

•~ . 
ni= 

.N~~~~~~..\;. 

e! ! ~ ~
q
g • ~MMi ! ...• ......  ~ ... 

..- } ~~. ~~~ ' 
! 

.:5~~9i~i~~_~SIs9c~sss:::::i::::a;.~~::.:i:s:::::::'  :9 . : _  ~ _ - st4 = .:.ii'~~ ~:. ! ! :: 9 s... 

sss9~s~is~ss 99á ss:9ssss=~s ~ssi:; ~::s: ïs: zs s~:::*==Is:~;;=;;;;s9:'i.~~':~~:_ ::::.~=.s9ssi9 3 9i9999i9999is~F

~~. =:i=i~~ii°E:~ =lii. ~i::iii== ' :::5=9.  =....i ~ii:....,.:~;;;~::~ :~ss::::! _.: ii =~:... .. i~ s+~ 9sssss~s9:9=• ::9...: ...~ s::::9..ii#.... _ _ iiè:s:-~~ s_:F.... ... ~..~9:~i9:s:e:9:::.::i~~~. 
. s ::•• sss=: . ... :::e:9 s' ::. s:::   s s~  as_.... ::::: •s;:s; :::~~' ;~_ 
~ s99s~s~~~i99:9ss: t.....~sE~.. ~~  ~ .......~  31:=..,.. ss`ii~ ~~~~' ~9°°~~.:sss 9~.ss s    9   ~:.  s.... . .s:: :9lsE : :~~ . .  ;.. ' 

hiss ~ ~  ~:3s'•? iils;is ~:ï :=s='ss~~~~': _=  sr s:: 
:;•:::: :a;:ss::s„s s =.~.~.. .. .. 

.e:~i 
~,; 

.. ~~~~~~ • ~ ~  ~ ~s .. ~ - ~ ~~~I ~. .; sa:.; _.t-s. _ ...' . _ 

~ 
~ 

r 

Y M 
~ 

~ » 
N 

~ a~ 
H H 

a~ 
~ ~ 
m 
.~ 
~ 
i~ 

;~ ~ V U 

~iCv y ~ 
Nk ~ 

~i` h• °1 ~ 
~ 

• R ~` 
• J O 

II il 
\1

I 

E ~ 
~ 
R' 
ra 

'rC i+-+ 

~ 

H 
~ 

• p • 

~~• ~ \ • 0 

k ~ ~ 

r u 

+ 
N 

~J a! 
aa 

f t~ 
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L. test 
buizen met kztodes - g1 en a2 
Vall j ■eC 1lJ+s teeA 

x~i T-,.:tt.'l~r.i: . . r̀ ~.s~~:~v~r~+~:~;~, . 76-05-14 
t ,, ; 76-06-04 
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!~ •. Lie bi Jóevoegde deetbladen 2 tjA ~ ~ 

Upderkin~en

1 } V~111 ns.v  s Bij de proefbuizen is de .Val was.rde aan de lage ks,nt 
~~ 29 V ws,ardaor eek Inav aeli>riteerd is(Zie grafteken 
T~ s P V blz 7 t :< 11 ( g) / (5 sec) en blz 24 tfa 26 (nord.prod)~ 

2) bdissie s De edissio is vsa~ 2 inaezendon builen v/d 5 loc kAtode(tota~►1 
19 stuks) slecht. (Lfo arafiokon blz 12 on 1j)Daarvoor zijn '.. 
in de L test andere buizen genoden. 

if }dec = X~ ~ 237 ~• 
Capaeitoittx~ s Cap. a1/rest v/d 5 sec katodo ie _+ 0 5 p~' lager dan 

nord,prod, 
Czp, K>+'/reet v/d 5 sec kztede is +_ 0.2 pF lager dan 
norA.prod, 

~,.e : Gowel bij proefbuizen ~,le bij no;•m~lo produktie iel er 1 t~uíe 
dot vrij hoge ge.swaarden 

~.;~;wac•~pt, ld s bij det.ing opwarnti jd (Gie g~rafíekon blz 14 t/sr 18 en 2y 
t~a~ .;3) zt zowel bij de proef" a+s b;, de norm. productie i buis 
aieahte kararterístiek, Proefbuien zijn sneller te,aebruiken. 
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A.I,ITEITS LABORA`1'Oi.IUl~; l~ht~l'r;:, . Ar.~,+ x; K1: ; ; ~r~ . `~':_r ~: :,: 

 .  
d,►K-84/76.074 

tiU t ~! ̀ 1' YPE s S 14-101 

aFe~~i'A1, : 5 + 3 nor~.pnod. 
;~lf~.~'r'N.~ . s Z4170~10 

'~i:í,~~VENS : Splltterboxen. 

uitge~osrd nat nieure basls Y- 

gedeelte. 

(Kooplet• uitvoeriss sienw 

splitterbox). 

~ 

9-1 76-o4-ob 

1`A.E3h. 1~6`I'1?1~ s welk 507 

1NI,~NDEit s Yuypers 

UIT m~ V~~L1t~I~ s
i~ETiNG~aN Ver~elijkas set nor- 

sale produktie v.w.b. lijnbreedt• 

afecharatn 

sgn. V-efftct tnz. 

ftAPFORTNR . ~ 2 ONTYA~iGEN t y(wQ;i-1 ~ uLMF:`i'EN DOOIt : 

c~Tr~ ~ z~t-o3-~a4 .. pe~e~ 
~ 

MEETRESULTAAT s voor ressl'1~ates sie bi~~reoe~+ie oeetbladsn. 

Li~nbreldtt ProefDuissa ~.~~~~. 1ti~~as~ buie~e 

%~oiàdss ©.33~ ~ 

X"middes 0.348 ao 

Y!siddes 0.218 owt 

©.;13 ~ 

0:340 os 

0.21Q w 

0.34 ~r 

0.34 oa 

0.32 sr 

Y "aidden 0. 222 aln 0.223 .. ©.22 ~ 

boide bundels X4 hoakea~ 0.445 ~► ®.419 00 0.45 
beidt bundels X4 rauden 0.3do r ®.}70 r 0.40 

Y $yateem ~Y'onderhoeken 0•445 ~e 0. g27 ,~ 0.`7 

bortnhoekes 0.297 ao 0.22~ o0 0.34 

~Y"onderhoakes 0. 362 rua 0.22? aa 0.42 

bovenhoekes 0.696 no 0.3e5 a. 0.70 

Onder + borenra►nd 0.254 ao o.te9 aa 0.25 

zinker + reomt~rrand 0.376 .. 0.277 00 0.44 

G.Gee♦ers 

KONKLliSIE s 

i} Grote opreiding in lijnbreedte 

2) Afschaduwen wat gunstigst dan aoro.prod. 

3) Lijnbreedte (V-effect pen duidelijke veracriille 

tussen proef, huidige produktie en oude 

splítterbox.(vrijgavebuizen) 

KOPIE HH.: 

Kuypers 

Laugeman 

A4eodde rman 

stadstak• 

Schell 

Wassenaar 

M.V. Pt#llé~S'' ~.~d~At~9d+~AiR1EKEP1, E~N(~i-fC~vEr~, NEDEi2 A1VD. 
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t:WALITEITS LABORATORIUM PROFESSIONELE KATOLES`~RAr'.~'' 

ELCOMA 
RAR-;3r1~? 3250 i- 7-11-06 

ONDEftWEHP : E14-1OOGH, schermutroorn àls funí~tie va,n aquadag buiten 

bedekking. 

De sc;hermstroorn van de E1Q-100 is af~iankelijk van wel of' níet aan-

gebrachte aquadag buiten-bedekking. 
Door metingen aan 15 buizen is het voJ_gende Geconcludeerd 

A. buizen. zonder aquadag buiten-bedekking 
modulatie Vgl (bij. 10/ uA Inav) X1 

5 
= 1'( . 1 V. 

.., 

B. buizexr rret aquadag 
(buit~~~n-bedekking nïet geaard) 
modulatie Vgl (10,u.A) X

15 
~ 17.1V 

C. buizen niet aq"ii~~.dag 
(bulten-bedekking geaard, voordat spanningen op de buis worden 
aangesloten} _ 
modulatie Vgl (i0/u_4) X

15 
= 17.1V 

D. buizen met aquadag 
(buiten-bedekking geaard, maar pas nadat de spanningen op d.e 
buis staan. De aquadag ontlaadt_zich dan via. dit aardcontact). 

modulatie ("lO/ uA} X15 ~ 30.5V 

Gegevens buisnr. 1 

Gegevens buisnr.. 1 
2 

3 
4 
5 
6 
7 
8 

modulatie (10 ~uA) 
vocr ontladen ~ia ontl 

modulatie 
voor ontl. 

(10/uA~ 
n~a ontl. 

17 28 9 15 28 
2U q 2 T O 18 29 
15 33 11 15 24 
19 28 12 15 27 
~~ 3~ 13 15 26 
19 28 14 17 35 
20 35 15 15 31 
18 28 

X 17.i 30.5 
R 5 16 

Conclusie:

Bestaande eisen kunnen op r,iI en L-eisen gehandhaafd word"en, indien 
niet op de laatste manier (D) d.e buiten-bedekking geaard wordt. 
Daar het effect niet volledig te verklaren is, verdient het toch 
aanbeveling een nader onderzoek door de Ontwikkeling te laten instel-
len om het effect zo mogelijk op te heffen, en optreden van uitval 
t.g.v. dit effect te voorkomen. 

L + F-eis bij 15 uA mod. Vgl ~ 35V 
II-eis bij 15~uA mod. Vgl; 36V. 

Kopie HH. : Kuypers . 
I~augeman 
Ma d d.e rrnarr 
Radstake 
Va.relcr~.mp 
Verhoeven 
Was s ena,ar 

G. Gee vers . 

N.~. PHILIPS' GLOEILAMPENFASRIEKEN, HNDHOYEN, NEDERLAND. 



ELCOMA 
KWALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

RAR-84/73192 2-1 73-08-28 

,BUISTYPE E14-100GH 

AANTAL 11 

PROEFNR. ~ 

GEGEVENS 

Normale productie 

r 

FABR. DATUM Wk 319-321-323-325 

INZENDER Hr. Vleeschouwers 

UIT TE VOEREN 
METINGEN ' 

Schoktest. 

RAPPORTNR. 

T 

ONTVANGEN 73_Og_01 

GET~IETEN 73_08-13 

GEMETEN DOOR 

Vleeschouwers 

MEETRESULTAAT 

Schoktest 

5 stappen van 50g in richtingen X - Y - scherm beneden en voet be-
neàen. 

Voor meetresultaat zie bijgevoegd meetblad. 

G.Geevers. 

KONKLUSIE 

1. Excentriciteit in X en Y richting, verandert 
vrijwel niet t,g,v, schokken. 

2. Correctiestroom vertoont een kleine verandering, 

die binnen de meetnauwkeurigheid ligt, m.u.v. 
buisar. 32588C en 325337, waarbij de verandering, 
vrij groot is. De ontwikkeling onderzoekt dit 

nader. 

KOPIE HH.: 

Kuypers 
Grimm 
Kots 
Laugeman 
Modderman 
Radstake 
v'arekamp 
Verberne 
Verhoeven 
Wassenaar. 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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KWALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

ELCOMA 

~:9 
~z~. 
~~; 

~~ AI~-<`~'1 ~ '3 '_' ï ~, I ~';- I I- I '~ . 

BUISTYPE : I~. I '~- lui ~~ , ll 

AANTAL : '~ + 'i 

PROEFNR . : r' I ~~ c~ r~ 

GEGEVENS 
X-platen niet bespoten 

L ~+ ~C}8 

X-platen bespoten met nikkcl-
p,~yde norm. pr<~d. 

FABR. DATUM week '; 'I ï 

INZENDER Hr . Kuti- p e r 

UIT TE VOEREN, 

METINGEN 

I~~~~i l heit van de spat bi j 
-l~.laten ~opl. ~ refl.ektiemF>t-in, ~;: 

RAPPORTNR. : 
.i

ONTVANGEN i3-I 1-1ï 

GEMETEN ;~ '; - I I - I ~ 

GEMETEN DOOR 

Hr. Polen. 

MEETRESULTAAT : Reflektie link5 Held.midden Re.flektie re~• I~ t ~ 

Norm.hrod. 

~ 

1. 

~'. 

"3 . 

X. 

R. 

?,O 

1 , j 

- "' , U 

1,~i 

O, j 

,_'t), ~ 

1 }̀ ~ ~ 

'_' O 

2c) 

1 ~n 

( , ~ 

1,O 

1 , ï 

1 , '3 

U~:ï 

~,$ c} , t) 1 O(} ó>> 

Proef 1. ~~, '3 
1 %,ti 1, 'j 

~. 1,% 1t3,j 1 ,5 vuil oP X-I~ I 

3. 1.; 1~,, t) 1 ,5 
X. I , c} 1~3, '► 1,G 

R. O,b 1 , '' O,? 

`~ ~ 10,3 lOU 8,j 

(.. Geeiei•~. 

KONKLUSIE 

Reflektie: Proof` iets 
lichtbaar. 

slechtF~r, maar niet ~viSuzP(~ 

KOPIE HH.: 

K~z~-p<~ r 
I:aug•emait 

13i j proef' 1 ex. vuil op X-plaat 
Modderman 
Rr3ds -take 

Norm. prod. goed. 
\ ,erekamp 

\ ~~rhoeven 
Wassenaar. 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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KWALITEITS LABORATORIUM PROFESSIONELE F~ATODESTRAALBUIZEN 

ELCOMA 

~.~' 

r~AR—a4/73o61 16-3-73. 

G~ ~EB'wEnP Samenvatting meetresultaten (L-eis, E14-100 t.b.v. vrij-
gave voor fabrika~2. 

A. Metingen vlg. h-eis. 

1, Puntafbeeldin~ 

Enlïele buizen vertonen een minder goede puntafbeelding Z.~e 
ook "lijnbreedte en B2 s retouren PIT". 

2. Schermkwaliteit (GH} 

Vxij veel buizen vertonen donkere vlekken (nog goedgekeurd}, 
puntjes (binnen eis} en een enkele buis met verkleuring (groen 
blauw}. Er wordt een nieuw GH-poeder ontwikkeld, dit onder-
deel kan bij de vrijgave dan ook verder bulten beschouwing wor-
den gelaten. 

3. Correctiestroom hoek XLballon 

Een buis valt juist buiten de eis, doch nog binnen de (voorlo—
pige) publikatie. 
Het wil zeggen, dat de Y~oek X/ballon nog juist binnen 5° ligt. 
Zie in dit verband"B5 retouren PIT". 

4. Deflektief'aktor X : 

Op grond van de gemeten waarden kan de F en L-eis worden 
11 ,5 — 13,5 v/cm 

II-eis 
11,3 - 13,7 V/em 

publikatie : 
11 - 14 V/cm 

5. Deflektiefaktor Y : 

Op grond van de gemeten waarden kan de F en L-eis worden : 
8,1 - 9,y v/cm 

II-eis : 

8,05 — 995 V/cm 
publikatie s 

8 - 10 V/cm 

6. Hoek der l nen ~XLY~ 

Er treedt één grensgeval op (60 min}. 
De R-3S voor de twee bundels is resp. —62 en —67+ 

X+3S is re p. +?7 en +75' 
L`e eis van + 1 graad (60 min} wordt aangehouden. 

Hoek YtY" kin het middenl : 

Uit de gemeten waarden volgt 
X - -3,5 min. 
X-3S -39 min. 

X-I-3ti _ +32 min. 
De eis publikatie'), is -+- 45' 
Het is wenselijk de F-eis op + Q.O+ te leggen, ook i.v.m. de 
opmerkingen v .d. PIT (zie B4-: retouren PIT}. 

ï. 

r 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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8. Afwijking Y~Y". 

De grootste af.~ijking (X+3S) voor de beide bundels is resp. 
1,6 en 1,5mm. 
Gezien de reakties van de PIT moet dit als een kritisch punt 
van de buis worden gezien. 
De PIS beschouwt buizen met afwijkingen groter dan 1mm al als 
onbruikbaar. Zie verder "B4 retouren PIT". 

9. Excentriciteit SY~ s 

Dit punt is nader onderzocht i.v.m. de meetmetode voorgesteld 
door de ontwikkeling n.l. meten, nadat beide spot (bundels} 
op elkaar zijn gelegd d.m.v. de astigmatisme-spanning. 
Uit rapport RAR-8473029, waarin een en ander is uiteengezet 
volgt, 7mm ook voor. deze nieuwe meetmetode gehandhaafd moet 
worden gezien de optredende spreiding X-3S = —E,3 mm} 

~x+3s = +1o,16mm) 
Voorstel voor publikatie max. 10mm. 

10. Excentriciteit ~X~ 

De gepubliceerde waarde geeft geen problemen. 

11. Focuss~anning : 

Deze is gemeten op raster (ontwikkeling} en op cirkel (kwal.lab.} 
De rastermetode geeft een ca. 27V hogere waarde. Beide metoden 
geven waarden die binnen de publikatie vallen. 

X-3s cirkel) 474V 
X+3s raster 528V 

Publikatie 350 - 650V. 

12. Modulatie Vgl 

De modulat~.e is gemeten bij schermstromen (beide bundels} van 
10,15,20 en 25 uA. 
Het 3ijkt wens lijk voor een reele emissiebeaordeling te meten 
bij 20 of 25/ uA (resp. i0 en 12,5 //uA per bundel} 
i~fomenteel is de enige"emissiebeoordeling" de modulatie bij 10/ uA.~ 

~. Correctiestroom bundelcentrerin~ s 

Het is wenselijk voor dit punt een eis in te voeren en de be-
nodigde veldsterkte van de door de netmaker gebruikte magneet 

te specificeren. 

14. Vuil daas . 

Eén buis vertoonde vuil op gaas, deze werd gerepareerd. 

i5. Lijnbreedte X ~midde~ x (-3s +3s) 
Deze is gemeten op t 0,34 0,31-0,37 mm 

en op s 0,34 0,31-0,36 mm 
De publikati e is 0, 35 nun. 

~y N.V. PHILIPS' GLOEIIAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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Deze is gemeten op s 0,22 0,,19-0,25 mm 
en op : 0,22 0,19-0,24 mm. 

Opm. De ontwikkeling meet iets groter waarden ~ 0,27 mm~ 

i7. Lijnbreedte X hoek en rand 

Het gemiddelde van alle 4 hoeken van beide bundels ligt op ca. 
0,45mm van alle 4 randen is dit 0,40mm. 

De deflektiedefokussering is dus gemiddeld aan de rand ~ 1,2x 
in de hoek ~ 1,3x 

Duidelijke uitschieters zijn hier riet geconstateerd, zie in 
dit verband "B2 s retouren PIT". 

18. Lijnbreedte Y hoek en rand s 

Bij systeem 1 ~Y~} zijn de onderhoekén 
de bovenhoeken 

Bij systeem 2 (Y"} zijn de onderhoeken 
de bovenhoeken 

Aan de ander- en bovenrand 
Aan de linker en rechterrand 

Bef lektiedefokussering 
in de hoek maximum zijde ~ 3x 
in de hoek minimum zijde ~ 2x 
aan de randen (links en recht s s ~ 2x. 

9. Helderheid : 

gemiddeld 
gemiddeld 
gemiddeld 
gemiddeld 

0,67mm 

0~34~ 
0,42mm 
0,70mm 
0,25mm 

Q ~ 44~ 

Deze is lager dan bij andere typen met dezelfde bedrijfskondi-
ties. _ 
Gemeten werd X = 163 nit. 
Andere typen zijn 400 ~ 500 nit. 

I 20.x'; Capaciteiten  : 

F~~ 

CK~rest katode en gloeidraad zijn doorverbonden, waardoor het 
aandeel van de K~gloeidraad capaciteit vervalt en een lagere 
waarde wordt gemeten dan momenteel is gepubliceerd. 

Gemeten is _~......._.--2,64-
Voorste-~" i Publicatie wijngen vdn 7 naar 2,7pF 

~°°~"
f

Gym capaciteit buitenbedekking1 
Deze wordt, evenals bij beeldbuizen, gebruikt als afvlakconden-
sator voor de hoogspanr_ing. In verband daarmee is het wenselijk 
de waarde te pui~liceren. 
Gemeten ~ 800pF 
Publiceren Cm = 800pF. ~approx.~ 

`'Q` '..'..~R 

Gemeten X ~ 
5pF~"~`__w..__.___...~.._..~...._. ._.._ 

Gepubliceerd 6,5pF 
Voorstel publiceren 5pF 

1 
~. 
~ N.Y, PHIlIP5' GLOEIIAMPENfABRIEKEN, EINDHOYEN, NEDéRLAND. 
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ONLERWERP : 

CY1!LR- _ 
Gémeten X ~ 3,7pF 
Gepubliceerd 5pF 
Voorstel publiceren 

C Y 2 "LR-  _ 
Gémeten X = 4,05pF 
Gepubliceerd 6pF 
àoorstel publiceren 

CY1 +Y1" _ 
Gemeten X = 0,008 pF 
gepubliceerd 0,005pF 
Voorstel publiceren 0,01pF 

CY1 +Y2" 

4PF 

4pF 

Gemeten X = 0,0026 pF 
Gepubliceerd 0,001pF 
doorstel publiceren 0,003pF 

CY2+Y1"  _ 
Gemeten X = 0,034pF 
Gepubliceerd 0,015pF 
Voorstel publiceren 0,04pF 

21. Positie naversnellin~skontakt 

Deze is gemeten in Y (vertikaal) en in Z (buisas) richting. 
De publikatie is ook in deze geest opgezet. Er is geen uitval op. 
Overige metingen vlg. L•-eis geven geen aanleiding tot opmerkingen. 

B.  Retouren PIT. 

1. Afschaduwen ~uitsturing~. 

Een opmerking van de PIT is dat het bruikbare oppervlak niet 
altijd het glasscherm dekt, waarbij het dan mogelijk is, -dat 
een bruikbaar oppervlak ontstaat, wat excentrisch ligt t.o.v. 
het glasscherm. Dit is bij de PIT niet te corrigeren. 
Het is wenselijk de publikatie op dit punt duidelijker te stel-
len, bij voorkeur een gegarandeerd oppervlak, centraal t.o.v. 
het glasscherm. 

2. Focussering 

Een aantal buizen zijn geretourneerd op verschil in lijnbreedte 
tussen de systemen onderling en op deflectiedefocussering. 
Voor de tweede eigenscr~ap is een voorlopige meting ingevoerd bij 
de PIT. (zie rapport HARt84/73059) De toename van de lijnbreedte 
van een horizontale lijn, mag met een Paktor 2 toenemen van 
midden naar rand. 

3. K~G1-sluiting

De PIT heeft een aantal buizen ontvangen met K/G1-sluiting. 
Dit is een fout die steeds frekwenter optreedt (ook bij levens-
duur). Het is dringend gewenst bij alle typen met kleine K/G1 
afstand hier speciaal aandacht aan te geven. 

N.V. PHILIPS' GIOEIIAMPENfABR1EKEN, EINDHOVEN, NEDéRLAND. 
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OI`TDEï~WERF : 

4. Dekkin ~afwi~kin~ Y+Y"~ s 

De PIT vraagt een specificatie van deze eigenschap bver het ge-
hele scherm. Momenteel wordt dit in het midden gepubliceerd. 

5. Oorrectiestroom hoek X (inw. raster s 

De PIT kan enkele buizen met een hoek ~ 4° niet corrigeren met 
de beschikbare spanning. 
Wellicht is het gewenst het spoelontwerp te wijzigen, daar re-
kening moét gehouden worden met "all-transistor apparatuur, waar-
bij uitsluitend lage (belastbare} spanningen besc~~kba~:r zijn, 

Voor volledige gegevens, betr. FIT retouren zie rapport RAR-8¢~ 
73059. '"Bespreking Elcoma-PIT over E14-100". 

• q ~ 
,. • ~ 
P ~ ~.T. 

~ C 
~< 3 ^ 

~_- ` ~- 

'á~ 
~;~ 
_,~ < 
? c x 
a~ ~~ 
~g 
ê ~. 
a s
_ _. 
É~ 
~. ~ 

_~-~;.• Ó i 

Opmerking s Graag kommentaar tenminste 1 week voor de vrijgave-
bespreking. 

Kopie HH. Kuypers 
Laugeman 
Modderman 
ir. Peper 
Radstake 
drs. Varekamp 
ir. Verhoeven 
Weyer. 

~ 

K. Wassenaar. 

N.Y. PHILIPS' GlOE1lAMPENFI~BRIEKEN, EINDHOVEN, NEDERLAND. 



KWALITEITS LABORATGRIUM PROFESSIONELE KATODESTRAALBt~~GEi? 

ELCOMA 

~_ ~ 

.~ 
~'? ~ 

s 
p

_. 

F ̂  

ONDERWERF Bijlage bii "Samenvatting meetresultaten" 
RAR-£34]73061 . 

Levensduur E14-100-

Proefnr. Aantal Scherm- tijd resultaat. 
stroom 
(/uA~ (uren 

50055 6 10 3000 6 goed 

5005 6 10 1000 6 goed 

50060 6 20 2000 6 goed 

De resultaten t. a.. v. emissie (modulatie VG~ en helderheidsterugval 

voldoen aan de te stellen eisen. 

K. Wassenaar. 

N.V. PH{UPS' GL(?E16.AMPENfABt21EKEN, EINO}iOVEN, NEDBRIAND. 
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~R-~4/73U67 73-03-2~ 

ONDERWERP Vri,j~ave E 14-100. 
Opbrengst resultaten op kwaliteitslab. 

1 ° proef ser.~ie 

i ° vrijgave serie 

2° en 3° serie 

2° en 3° serie 
(2° keer 

4° serie 

ontvangen 37st. 

geen uitval 

gemeten door kwa,l.la.b. 37st. 

ontvangen 28st. gemeten door kwal.lab. 28st. 

23x goed 4x excentrisch 1x vuil op gaasje. 

ontvangen 44st. gemeten door kwal.lab.steekproef8s 

1x zwarte punt partij afgekeurd. 

ontvangen 41st. 

geen uitval 

gemeten door kwal.lab.steekproef8s 

partij goed gekeurd. 

ontvangen 37st. gemeten door kwal.lab.steekproef8 

1x strooistralen partij afgekeurd.. 

4°serie (2° keer] ontvangen 34st. 

heen uitval 

5° serie 

5° serie (2° kee r 

6° serie 

7° serie 

gemeten doer kwal.lab.steekproef8s 

partij goed gekeurd 

ontvangen 33st. gemeten door kwal.lab.steekproef8s 

1x spotoplading partij afgekeurd. 

ontvangen 33st. 

geen uitval 

gemeten door kwal.lab.steekproef4s 

partij goed gekeurd. 

ontvangen 31st. gemeten door kwal.lab. 31st. 

25x goed 4x strooistralen 1x sprong scherm ïx geen 
beschermstrip om despoelcontacten. 

ontvangen ¢sst. gemeten door kwal lab. 45st. 

35x goed 5x excentrisch 1x modulatie te groot 
1x vuil op defl.plaat ix strooistralen 1x astigm. 

niet te córrigeren 1x hoek der lijnen. 

N.V. PNIlIPS' GLOEIIAMPENFABR~EKEN, EINDHOVEN, NEDERLAND. 
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RAR—~4/73067 2—

OI~1DEr.l~EI~P : 

Proefserie, serie 1, serie 6 en serie j 100 gemeten op kwaliteitslab. 

totaal 

Gemeten 141st. 120st. goed gekeurd 

serie 2 en 3, serie 4, serie 5. 

21st. uitval 

Sst. excentrisch 

1st. vuil op gaasje 

1st. vuil op defl. plaat. 

Sst. strooistralen 

1st. sprong scherm 

1st. modulatie te groot 

1 st. astigm niet te corr. 

1st. hoek der lijnen 

ist. geen beschermstrip 

T~eze series zijn door uitval in de steekproeven afgekeurd en incesten over- 

gemeten worden door fabriek, daarna opnieuw aangeboden aan kwal lab. 

Vij de tweede steekproefkontrnle waren deze series goed. 

G. Geevers. 

N.V. PNlUPS' GLOEILAMPENFABRIEKEN, EIN6NOVEN, NEDéRLANO. 
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ELCÓMA 
KWALITEITS LABORATORIUM PRGFESSIONELE KATODESTRAALBUIZE~~ 

RAR — 84/72 123 ~ ~-8-+72 

BUISTYPE E14 - 1(30 GH 

AANTAL g; 

PROEFNR. 

'.~i'_'s ~~~V L'~~V ti. 

Steekproef uit partij van 34 st. 

FABR. DATUM Juli +72 

INZENDER Hr. Laugeman 

UIT TE VOEREPd 
NLETIL~GETI 

Controle afleveren 

pAPPC~RTNR. T ONTVANGEN : 28_7_+ ~ 2 

GEKTEN 31 _'7-+72 

GEI~TEPd DOOR 

Geevers 

i~~:.' H TRESTiLTAAT 

Buisnr. -Vg1~V~ 

43,5 

2 37 

3 39,5 

4 43 
5 43 

6 43,5 

7 43x5 

8 42, 

X 41,9 

R 6,5 

Opmerkingen Spotkwaliteit 

Mod. -Vg1oV~ 

17,5 

20 
16,5 ✓u;cob9Aasfs. 

18 KR.Rb. 

15,5 

1g,5 

18 

5 18 ✓uit oa g AAsjE . 

18,1 

3,5 

van de buizen is slecht 
alle buizen hebben een ontwikkeïingsplaatje. 

t.g.v. ballonvorm 3 buizen _ . 

2x vuil op gaasje 
1x kras 

G. Geevers 

t.o.v. andere typen. 

buiten uitsturing-
KOF1E Hfi.: 

Kuypers 
Laugeman 
Modderman 
Radstake 
Varekamp 
Veeroeven 
Wassenaar. 

Niet 
Afschaduwen 

r..,InLU~:ÏE 

Partij afgekeerd 

N.Y. PNii.~PS' GiOEiLI~MPENF118R1EKEN, EINDHOVEN, NEDERLAND. 
~, ~ 



ELCOMA 
~ 

KWALITEITS LABQRATGRIUM PF.GFESSIGNELE KATODESTRAALBUIZEN 

RAR-84/ °í.S1]2 
_ 

~_~ ~2-1~—/3 

BUIuTYFE : ~~.~~—~0: 6t~~ 

AAT~TTAZ . 37

FRGEFNR. : z_®_= 

~:s.G'~irVEi':. . 1E PROE~ SER"sE 

~ 

FABR. DATU1: . 

IIiZET;~ER :NR VLEESCkNOdditERS 

UIT TE VOEREN 
NíETITVGEN ~ II CON~RGLE aLAd $Eá9~ 

UOOR F~iiAë. LA@ EN ONAW~KKELIN6 

Rr_PPGRTivR. : t GNTVANGï:N 

GEMETETr 

: ~2-~r-~~ 

: 72-1i-25 ~ 

GEMETEN DGGR : 

VAM r41lER 

~~u~_rr~'z?.E SU LTAA l . 

5lt LAB ~ESi tiP KMAL LAB 

` 

G 6EEYERS. 

.- - .-- . 3`7 x ~oEo. KGFIE I~i. :,~yy~Rs 
LAiJBéMAN 
MO[~iERMAk 

RADàTAKE 

©RS VAREKAI~ 
xR VERNQEVEN 

~rA5SENt~AR 

N.V. PHILIPS' Gl.OEILAMPENFABRIEKEN, EINDHOVEN. NEDéRlANO. f 
~,, - .~„-..~ 
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ELCOMA 

/ 

Ktv'ALITEITS LABORATORIUM PROFESSIONELE KATODESTRAAL$UIZEN 

RAR—O4/77~71 

- 
1«i 72-11—U3 

~ 

BUISTYPE : E 1M10Ei6M 

AANTAL . ~ 

FROEFNR. : --- 

GI',GEVEN~ . v«t.,cAvE SERIE 1® 

~ ~ 

FhBR. DATUM : r+Ed.K ~M 

INZENDER : HR VIEESCHOSl~EkS 

UiT TE VOEREN 
PLL TINGEN ' 

II CONTROtEwSX LAB tEST. 

DOOR KMA1. tA6. 

RAPFGRiNR. :T CT~TVANGEN : 17 i0-2S 

GEr1ETEN : ~2-i4-~1 

GEr~TEN DOOR : 

vAh POi.EN. 

ï'~~ET?'tESULTAAT : 

1x Ex~ v 9,5 PIM 
1X " " 9~® " 
1X A if ~ ~ " 

8 

1X " ~ a,~ " 
iXV11It Or bAASJE 

5 STINtS GEIJVit!I Ot KMAt ~A8 YOOR r}TEST., 

~ 6EEvcas, 

KOTIKLU:;IE : 
23 X 60ED 
Sx 111TNA~ 

, 

KOFIE HH.: 
KUl~ERS 

LAUGEMAN 

MGO~tRMAN 

RAOSF AXE 

OkS YAREKAIM~P 

IR VERHOEifE4 

1inSSENaAR 

N.V. PHIlIPS' GLOEIt~MPENFABRIEKEN, EINDHOVEN, NEDERUND. 
.- 

~ 
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ELCOMA 
KWALITEITS LABORATGRIUM PROFE`U"IONELE KATODESTR~_~ :Et~ï 

RAR-6t/72 ~ ~ 
'~_,i_?? 

BUI~tiI.rE :~ ~4_,~,y~r 

A~r.TA~ :.. 
PROEFNR. : 

GEGEVENá : NpRMA t P+~o~-►a~c ~~E j~~' 
SEh:"t 2er,~ VRi~uAvC 

Fn.[~R. ï)ATUI', : rEE~:'~-~tí:Eh<'~4. 

IIáZE~.~E:~ : kR ~:~EMAN 

UIT TE VOEREN 
T~~,TINGEN ~ fONtRO+.E ,Ai~ E.~EREN, 

RAt~ ORl.vit. : 3 OA?TVAPrGEiI ; `;'"`~~# GE:>~ ~̀ ---  _. . __ .~.1 r 

GEr1ETEN :~~-x~-~t fc;OIEN.'VO U+Jik. 

i~ c ETF.ESULTAAT : S~EEk.~R4~E~ e s?~áKs 
°XZYAR E Pf,N' VAN O i~ MM,. 

. 

G rEE'~.tRSf 

~ O~tiKLU:~IE : AfF~EkE.IR(i. ;F» ._ . . 
KUyVERS 
l ASiuEMAN 

MOUf?ERMAN 

RAS)5' AKE 
~RS VAREKAM~ 

:R vER~lOE~.EN 
~IASSEhAAR 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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ELC~MA 
K`~ALITEITS LABORATORIUM PROFESSIONELE u.ATODESTRAr^.~BU?Z~:, 

~A~..~• ~~ ~ ae ~. ~.~..r,_z~ 

BUI~;Ti'PE : ti ~4=to©l~n. 

.ir.I:TF..L . ~t 

PROEF2~R . : 

GEGEbrEN~; ;tvC4MA:.E PROGUi.~ 

SEft~E Y EoV á ~dAI_JtAYE. 

F~:REP1 

FABR. ~r"iTUP-i :vEEKi31_IYEE*?;, c 

= i~ ZEi:BER ~ : hR~ AéitiL~A~I 

UIT Tr~ VOEREPI 
: L;ON?ROCE A-LE YEREh, 

1~~TIiv'GF,N 

RAFPO:tt i l+R . : ~ Oh~TVANGEN 

GEi~Lc;TEPy 

:`'~-~~-~~ ~~~~~~~~ ~ _ ~ 

:72_~a-~~ `!J:7' t ~ ;`t ~ .F j M 

N;EETRESUL: ~r'_T : SXEé_KI~RGE~ 1 S~'~9KS-

;n0E0. 

Ot¢TWInrtEt.~~G !~.ET YrR E-̀.!(E SEk;E S STIfKS aP LAfi "Eá`, fà vtëJ~RS. 

riONKLUUIE . 

~*OED , 

::GFI~ -__- . . 
1tUbTE.R$ 
~_ At~F#MARI 

kCiGOElMAM 
RAG4 AKs 

ffiRS dARFKAMP 

iR YER►+OE ~~V 
YASSEsiAAR 

~ P 
N.V. PH1lIP5' GIOEIIAMPENFABRIEKEN, EINDkOVEN, NEDERLAND. 
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ELCOMA 
KWALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZETV 

RAR-~~11i21~ ~ , 72-°i t. 

BUISTYPE : E9~t-tom. 

AANTAL : ~~~ 

PROEFVR. : --®--- 

GELsE`:'r~~~! ~:: :NORMALE PRODU tIE 
SERIE 4 VRI.IGMYE 

FABR. DATUTY~ wEEK2~2. 

INZENDER ►+R '=~USEkr~k, 

UIT TE VOEREN 
N~ÉTTNGEN ~ GOkTRULE AflEyEflEiti, 

RA~'POrtT~vR. T ONTVANGENT 72-11-~. 

GET~1F S'EN 

GENIETEN DOOR cacx.Ek. 

~r' JT TRE:~ULTAAT '. 

:steekproef 8 stuks 

1x strooistralen. 

OkFwtKKELIkG MEET S STUKS OP E_A9 TEST> & 6EEVtR~:. 

~, _._ ._ ., __~ 

Partij is afgekeurd. 

KOPTE N~i. . 
KUYPERS 
t ,u;GE►aAa 
MO'JDERI~Aiv 
RADS~AKE 

pRS YAREKAMP 
SR 4Er~tiOEYE*t 

rA3SEhAAR 

N.V. PHILIPS' GLC~EILAMf'ENFABRIEKEN, EINDHOVEN, NEDERLAND. 
./ 
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ELCC~MA 
KWALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

RaR-8472-185 

-
1. 72-ï2-24 

BUISTYPE E 14-100GH 

AANTAL 34 

PROEFNR. : 

GEGE4EI~T 

Norm. prod. 
Serie 4 vrijgave 

FABR. DATUM W 242 

INZENDER Hr. Laugeman 

UIT TE VOEREN 
METIIIGEN ' 

Hercontrole afleveren 

~~AFFOttT1dR. 

T. 

GNTVAPIGEN 72-12-05 

GEMETETd 72-12-08 

GEMETE2d DCCR 

Coolen 

steekproef S stuks 

geen uitval 

G. Gevers 

Partij is goed 

~ 

Kuypers 
Laugeman 
TYlodderman 
Radstake 
drs. Varekamp 
ir. Verhoeven 
Wassenaar. 

J-
N.V. PHILIPS' GLOEiIAMPENFABRiEKEN, EINDHOVEN, NEDERLAND. ~j~ 

i
_ 
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ELCOMA 
KWALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

RaR-8472-1 84 
-

1 . 72-1 2-2Q 

BUISTYPE E 14-100GH 

AANTAL 33 

FROEFNR. 

G~~~L Tv .~~.,id 4J 

Norm. prod. 

Serie 5 vrijgave 

FABR. DATUM W 244 

IIáZENDER Hr. Laugeman 

UIT TE VOEREN 
,~~~~TiNGEN ' 

Hercontrole afleveren. 

RAPPORT^;R. : 

T. 

ONTVANGEN 72-12-04 

GEMETEN 72-12-06 

GEMETETd DOOR 

Coolen. 

i-:r,nTRESULTAAT 

Steekproef 8 stuks 

geen uitval 

G. Ge~rers. 

KOI~TKLUSIE 

Partij is goed 

r'.OFIE F.H. : 

Kuypers 
Laugeman 
Modderman 
Radstake 
drs. Varekamp 
ir. Verhoeven. 
Wassenaar. 

~ N.V. PN{UPS' GIOEII/~MPENFABRIEKEN, EINDHOVEN, NEDERL1IND. 
/ "" t 



0 

/K~JALITEITS 

ELCOMA 
LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

RaR-8472-186 ~ . 72-1 2-29 

BUISTAPE E 14-100GH 

AAIITTAL 31 s t . 

PROEFVR. 

Guc s"~:id'.> 

Norm. prod. 

Serie 6 vrijgave 

FABR. DATUIyi Wk. 2~4 

IIdZETT~~}ER Hr Laugeman 

UIT TE VOEREN 
r,~i IiTGEN 

Controle afleveren. 

RAFFORTITR. 

T. 

ONTVANGEN 72-11-22 

GET~ETEid 72-11-30 

GEI`•;ETEId DOOR 

v. Porn. 

`1~~Ei ̂ ~EÀ.ULTAAT ~ 

1x sprong scherm 

1x geen beschermstrip voer de spoel 

4x strooistralen 13KV. 

5x op Kwal.lab. voor L test. G. Gevers. 

r:ONKLUSïE 

25x goed 

6x uitval 

'r:OFIE HIT. : 

Kuypers 
Laugeman 
Modderman 
Radstake 
drs. Varekamp 
ir. Verhoeven 
Wassenaar. 

N.V, PHIIiPS' GIOEiLAMPENFA6RIEKEN, EINDHOVEN, NEDéRIAND. 
U~~ 
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ELCOMA 
Ktv~ALITEITS LABORATORIUM PROFESSIOIvTELE KATODESTRAALBUIZEN 

RAR-g4í73o25 1- .~, 73-01-30 

>; ~ l ~T SPE E 1 t~- ï 00GH 

1"AT~T.~T ~5 

PROEFIdR. 
_ 

Urm,- ~--;. 

Normale productie serie `' 

r 1~BR . DATUP~ Jan. ~ 7 3 
ITuZE~~LER Hr. Laugeman 

UIT TE VOEREPT 
Tv~TINGEN 

II kontrole meting 
i.v.m. vrijgave 

_ _git. 

T 

ui;~ï~~ r.1dGr' ~ 7jr•01-23 

GEP~IETEl~ 7~_p1_29 

GEMETEN DOOR 

v. Polen 

1x modulatie te groot 
1x vuil op def_le~tie p-laat 
1x bundel niet te corrigeren ap astigmatisme 
~:x strooistralen 
1x hoek der lijnen te groot 

5x excentriséh 

G. Geevers 

.,_. _ __ 

iOx uitva]_ 
,S:_ '_oed 

KOPIE ,T r:. . 

i~uypers 
Laugeman 
Modderman 
Radstake 
drs. Varekamp 
ir. Verhoeven 
Wassenaar-

N.V. PHIliPS' GLCIEI!_AMPENFABRIEKEN, EINDHOVEN, NEDERUIND. ~sw 
r 
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CODE Nr. 

TVPE ~ ~y _ 
~Op / y

N.V. PHILIPS' GLOEILAMPE'NFABRIEKEN `EINDHOVEN, NEDERLAND. 
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.ỳ
C 

~ 
~ 

~ ~ ~ + , • , ~ 
CC
~ 

V 
~ ` ~ \ :V ~ ~ 

~ 
~ 
~ 

?~~ 
~~ 

~ ~ `~ ~ 

"a°°̀~` 

. ' ' 

. 

h 

TT
~ 

~'~~~~e~~r 

~ 

~ ~ ~ ~ °̀ é~~`_ ' ' ' ~ ~ ~ ~ ~ 

® 

33 

1 

~ 
~.. 

1 

, 
.. 

M 

~ 
~.. 

1 

y 
~. 

1 

~ 
.. 

.~ 

> 
~- 

~` 

> 
~- 

~ 

~ 

~ 

~ 

~ 

M
E

T
IN

G
 

~ 

I 
~,~ 
~y..- 

a 
,.~,j 

,~ CV m Q In 

~
~
 

M
I
N
.
 

Q

E 

Z 

~ 

ix 

~ 

~ 

tx 

Q 

E 

~ 

~ 

~ 
Q 

E 

E
E

N
H

E
D

E
N

 

, 
~ 

~ 

.? 

= 
~ 

a3wwnNsin>3 

ix ~  

~ s~lnis s .~ s 

~y, 
~i,.♦ `J~ 

~ 

~~b `~~a ~c ~ , ~ 
N3S13 

PAR . BIADEN @LAD 
PAR BL'XTTER Bl'ATT ,_ 
PAR FEUILLES FEUILLE 3 
SIGN. SHEETS SHEET 

CONTROLE - CONTROtE 

KONTROLLE - TEST L 

coDE Nr. ~- ~y_ ~oo yd 
TYPE 

N.V. PHILiPS' GLOEIIAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 

22000.529 B 98251 



22000529 8 



~ 0~ 
0 
, 
á 
\ 

~ 

~~ t ,~ O~ ááh
' ` vc ~ ~ ♦ è ~ 

C
O

N
C

LU
S

IE
 

~~ 
~~ ~•~,~á~~ Q` o, o. p• , o ° 0 ~ 

~ 
~t~ 

dó ~ 
or c~c`ao , 

~. ~ ~ . 
~ 

., 
b• 

~ Z c, 
~ 

~ 
~ 

o 
\ ~ 

0 
~ 

ó 
~ 

~ 

4 

a : 
t ó 

9 
~ 

`é 
4. 

~ 
0 

! 
p 

~ 
Ó 

~ 
a . , 

~ 
~ 

. 

w 

w 
~ 

? 

~ 

? a 
~ 

y 1 

a 
O` 

~ 
0^ 

~+ 
0` 

~. 
O" i

~` 
O ~ 

~ 

9 ? 

~ ~ ~ 

~ 

Q`

~ 

Or 

1 
c

~ 

O ~ ~ 

y 

0' 

~ 
0 

~ 

tu 
.2 ~ 
v0 

~ 
D1 

~ 
Qr 

V 
Or 

~ 
0" 

\ 
C

~ 
0 

v0 ~ , 
O , 

~. v

~ 

p~ 

~ 

Q„ 

~ 

6~ 

.~ 

~ ~ 

~ 

O 

~ 

~ 

.. 
~ 
O 
O 

~ 

' 

~~ 

y 
a~;~~ 

~ O` 0 O~ ~ 

h> 
~ 

C 
~ 

ti

~ ~ 
t~ 

y 
O'o'~o►o 

~ N ~ ~ 

' 

~ 
` 

~ 
® 

~ 

~ 

: ~ 
t=. ~ 

t o 

~ 
~ 
O•

V 
^~ 
C~ 

V 
y 
O` 

v 
y 
d` d` 

~ ~1 
O 

, 

` 

~ 

O
N

T
V

A
N

G
E

N
 O

P
: 

~7 
r` 

s 
.~ 

~., 
v ~ 

,l 
♦ 
~ 

V( O 
0 ~ ~ 

w 

t 
O 

, 
t~ 

~ 
`i

~ 

~ 
w
~ 

~ 
O` 

•~ 
O 

~ 
0 

~ 
~ 

~ 
O 

~ ~ 

w 

i Z? 

~v 

v• 
~ 
O' 

ti
O 

N 
d 

11 
O` 

J. 
~' 

b 

~ 
~ 

~ 

V 't~ 
ti

ó~~o~óá ~ 
~~ 
i; 
~~ 

~~:~:~v~ 
~ O cr O` o 

~ 
~ 

~ 

_ ~ó Ó 

- 

^,, 
ó á' á ~ 

ó 
~ 

~ 

S
TE

M
P

E
L:

 

! _ 

h 
~ 

`' 
._ 

~., 
~` 

• 
`~ O 

~ ~ 
~ 
® 

O 
~ 

•1 

i 

~ 
~ 

~. 
~ 

`a 
~ 

~ 
O 

^r 
O` 

ti
0 

~ 
O' 

ti
O 

~ 
♦ 

~♦ 
0 

~ p. ~ 

-O- 

~ 
~ 
~ 

v ~ ~ ~ ~ `` : ~ s ~ ~ 
.~ 
i 
~ 

x 
g 
~ 
.,L_ 

~ i o 
~o 
~ 

o 
~ 
~ 

~ 
o• 

« 
o 

ti
0 

: ♦ 
0` 

~ 
e 

~ 

~ 

d 

~~ 

1 

~'J, 
1 ~~ 

~~~~~ 
\ 

~.. 

M ,,, 
~, 

1 1 . ~ 

y, 
~, 

M
E

T
IN

G
 

~~
 ~ -

p1
~'

 L_ ̀ 
_~ 

N 

I 
3 

~
 

a~, 

~ 

M
I
N
.
 

X 

F~ 
_Z

!x 

~
 

I 
X

 
M

A
X

.. 

X 

~ï 

~ 

Z 

N
 

M
A

X
. 

Z

a~wwnNsine 

Ix 

~ s~+nis s .d 
u, 
~ 
= 

,~i ~ ~~,~ ai ~t_ ~ l 
N3S13 

z 
w 

~ PAR BIADEN BLAD 
PAR BLATTER DLATT 

I PAR FEUIILES PEUILLE ~ 
SIGN SHfETS SHEET 

CONTROLE - CONTROLE 

KONTROLLE - TEST L 
CODE N.. 

TYPE ``'y''°°~~~ 
N.V. PHlLIPS' GLOEiLAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 

22000.529 B ON~~ e 



O~. 
a 

á ~ 
~ 

~~ t~+ 
áh 
°~ ` 

5~~, ~ 
~ °' ~ ° ~ 

C
O

N
C

LU
S

IE
 

.~ 

~~ ~ 
. ~ á,~~ ° , 

~ 

~ 
- ~° ~ . , ó~ á. á v „' ~, 

b ~ ~, o ~ ~ 
~ 

Q 

~ ~ a ~ 4 0 ~ ~ ~ ~ O~ ® ~ 

~
~

~
~

 
I~ 

G
E

Z
IE

N
 

~► 
~° 
~ ; 

` 
~ 

y 
° 

~ ~á~ 
°' ♦~ o ~ 

~ ~ t~ ~~ ~ó0é ~ ~ 

' t~ .i 
~ 

~ ~' ~ o~ 
ti
o 

~ 
o~ 

~ 
~+ 

~ ♦` ~ ♦ ~ 

~ 
~ 

~ 
~ á 

a~ 
j 

vO'♦ 
á : 

~ 

a 

O 

Y 

~ 

$ 
~~ 

o 
~ 

s~~. 

~ 
` i

m~ 
~ 

o^ 
` 

♦ 
~ 

a ~ 

~ Y ~ ~~ ~, ` 

~ 
• ♦T 

~ 

i. 
tó 0

`
C

` ~ 

. 

0♦ 

. 

~ 

O
N

T
V

A
N

G
E

N
 O

P
: 

.~.• '` '~ ~i ~ ,` ® ~ w° 

v 

~ ? ~ ~ p é Ot~ ó~ ~o~ ó ~ ~ 

, 

. w 
o 
- 

~~ 

i i 

v ♦ 
~ 
O' 

4 
Or

~ 
0' `+y, 

~` 
~ 
~ 

t 
` 
O' 

,► 
♦ 

, 
~ i 

. ~ ~ 

~~ 
K 

~ o• 

~ 

•v
~~oy

a 

~ 

ar 

~ 

o• 

~ 

o~ 
C 

w♦` 
b 

` o~ ~ 

; á 
., s̀

~ 

r 
o' 

~ 
~o+~~ 

~ y N 
0~0 

~ ~ 
~` ~ 

A ~ 

r ,ó 

~ 

o• m 
~ ~~ y~ 

a 
o.t 
Qr 

~ 
o+ 

~~ 
b 
o' 

~t 
o' 

~ 

~ 

S
TE

M
P

E
L.

: 

~ v~ 
M 

,' ̀'`~ : `~~ ` ~ ~~ vv ~ ó ~• có~ó~ ~ ~ ~ 

e 
t ~ ~ 

V 2 . ` ! ~ ~ : ~ x ~ ~ @` ~ ó~ á' c ó` é ~ 

~ 

~~ ~ 

1 

~~~~~~` 

1~~ 

"~'~t i ~ 
~ 1 1~ 

~ ~ 

M
E

T
IN

G
 

a \ 

° , ~ 
~ 

S
C

H
E

M
A

 
(

i
 

T
~

~
 

~ 

I 
~

 
I 

~ 

I
J
 

oc 

Z 

~~~~,~~~ 
~ X Z 

iX 

X 

IX 

X 

~ 

Z X 

E
E

N
H

E
D

E
N

 

IX 
~ 
~ 

è13WWt1NSlí19 
"~~OOI S~If11S 5 d S 

>`~, ~ ~~~ >~ y> 
a~ ~ w 

~ 

~ N3513 

~ 
+ ~ 

PAR BIADEN BIAC 
P4R BtKTTER BIATT / 

, 
~ 

_._ . _._ ___ .__ _._ 
PAR FEUttLES fEUIILE O 
SIGN SHEETS SHEEI 

CONTROLE - CONTROLE 

KONTROILE - TEST ~- 

CODE Nr 

~ 
!y- 

~~ ~ J ~~ TY?E 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EiNDHOVEN, NEDERLAND. 
22000.529 9 98151 



~ ~ a . 
á ~ 

~ 

G
E

Z
IE

N
 

I 

~~ 
,~ 
i 
~ 

c 
ti

~ , , ~ ~ tió. 
~ ~ 

a 
~ 

w.va~~s.,v Q 
~ 

• ~ 
~v k 

k ~ 

b 

~ 
° 

~ 
~ 

~ 
y 
R 

o 

y 
O 

~ 

b 

~ 
~. 

M 
• 

N 
a. 

y ~ 
0 

~ 

0 

~ 

0 

~ 

~ ~ k 

~ 

n. 
o 

`'~~ ~ r ~ ~ 

~ 

~ 

~ 

' ~ 
~ 

Ó 
~ 

h. 

O 
o 

~ 

~ v ~ ~ ~, 

~ 
, ~ 

~ ~ 

~ 

^ti 
• 

~ 
`~ 
y 

~ 
~ 

- 
, 

N 
Q ~ 

~ 

~ 

~?~ 

A. ~; 

x ~~ 
`' 

h. , ~ ti y v ~ ,~ ~ 
~ 

~ 
h ~: ` 

tn Cr~ 

r' i` ti
a 

0 Oc x 
Z 

~+ ? 
. 

•~ ~*~ 
\ 
o' 4 + 

O
N

T
V

A
N

G
E

N
 O

P
: 

,7

`O~ 

` 
~, 

~ 

=. 

-~, 

\ 

~ 
9 

~ 

~ 

O 
~ 

~ k 

11 

a 

Afl 

N  1 ~̀ 

~ ~•-~ '' ~ ~~.~ 

a 

` O ~ 

á 
O ~ i 

2 
~ 

~, 

y N .y .~ 

~~ 

~ 
~ 
.~ 

, 

~ +~ ~ 4 á \ 
° 

~ 

M 
i 

~c ~ ~ 
~c~i 

~ 

~ 

.Z 
!~ 
~ 

V

~ ~ aC 
O 
~ 

~ 

~ 

; ~ 

~ 

` 

%` 

Y ~. ~: 

ai` ~ 

~ ~ 

~ 

~ 

~ 
r 

~ 

V 

~ 

~ 

~ ~ 

~ ~ 

a 

ST
E

M
PE

L
 ; 

~`\ 
~ 

L 

9 

o o a i 

V 

~; ~ htt

S 

\ r 
~ 

~~ 
~~ ~ 

~ ~ 
~ 
M 

,~ 

kv ~V 

~ k 
, a 

.O 
~ 
2 

~ 

~ 
~ 0~ 
~ ~ 

~ 

~~ ~ 
` 

~~ ,ó 
~ 

o ~ ~ 
~ 

k w 
~ 

~ 
~ 

~ ~ ~°, 
4 

.~~ 
~ 

~ 

w `~ 
~ ° 

' 
~ 

r~ ' 
.,;, ~ 

i-
-

M
E

T
IN

G
 

n 

\ r- ~ 

~ 

S
C

H
E

M—
 A

 (
t ~

~
 

cv 

I 
s 

i 

v in 

~ 

M
I
N
.
 

j 

0 
~ 

X
 

M
I
N
.
 

i 

0 
F 

IX 

0 
E 

o! 

~ 
4 
~ 

E
E

N
H

E
D

E
N

 

h 

O ti~ '~ 

w 
~ IX ~ 

y 
°~ 
•? 213WWnN51n8 

"„oo ~ S~Inls s d s u 

,~ 
`a 
~`,~ ,~ ~,~ ~ 7w ~ 

N 3 S 13 

ó 
U 

PAR BLADEN BLAD 
PAR OLXTTER BLATT 
PAR FEUIILES fEUILLE ~ 
SIGN. SHEETS SHEET 

CONTROLE - CONTROLE 

KONTROLLE - TEST L 
coDE N. 

c /~`-/aafy` 
TYPE 

N.V. PHILIPS' GLOEILAMPENFA9RIEKEN, EINDHOVEN, NEDERLAND, 

22000.529 B 9815 



~ 
0 

r 

\ 

~ 

~ 

C
O

N
C

L
U

S
IE

 
~

 
C

A
P

. 
A

 
s
~

C
 
y
~

-Y
i"

J
 
-'
(C

 
y
t~

'Y
'~

/f 

C
Ii

/b
 

li
 .

 
~

L
 y

l~
--

it
~

~
) 

-~
~

 
l~

1~
 

ii
l~

/ 
(T

) 
-- 

zi
e 

R
V
-6

-4
-0

; 4
2

0
 

~ 

. 

~ ~ ~ 

~ 

~ 

y 

V 
~ 

~ 

~ 

{ 
á 
I 

~ 

~ 

, 

? 

4 

Z 
~ 

G
E

Z
IE

N
 

~ 

E 

y 

_ 

~ 

~ y ~ 

~ 

~ 

~ 
y
~ 

! 

~ 

~ 

~ 

~ 

b 

~ 

Q 
~ \O

~;; 
C 

~ 

~ 
~ 
L 

z 

~ ~ 
~ 

~ 
a 

r~ 

~ 

a 
K 

~ 

4 

~ V 

~ 

~ N

~ 

~ 

~ 
O

, 

~ 
O 

á a ~ 
~ 
k, 

, 
~. 

y 
0 

~~ 
~ 

~ 
w r 

~yi 
~ 
k 

o 
~p 

^c 
~• 

~ 
~ 

O
N

T
V

A
N

G
E

N
 O

P
. 

V 
~ 

~ 
~~ 
~` 

~ 
~ 

o 
~ ~ 

~ 
~ 

a ~ 
v 
~ 

í 
~ 

~ 
~ ~° ~ ~ 

~ ~ 
s. 

~ ~ ~ 
~ 

tì 

4 

~ 
~►` 

~, ~_ ~ 

~ 
a ~ 
v+. 
y 
~ 

~ 
~ 

t 
•è 

~ 
~, 

,~ 
he 

~, 
~ 

a~' 
o 

v

Q 
. 
c 

~ 
; 
♦ 
~ 
p 

~ 
~ 
1` 

~ 
~ 

o 
-r 

~. 
a 

~ 
~ 

S
T

E
M

P
E

L 

~ 
V 

~ QI p„ 

d 

! v 

~ 
~ ~ ~ ~ ~ Q 

0 

2 ~ 

a~i 
r 

~°
~ 

~ 

~ 
~ 

Ls 

~ 
. 

\ 
~ 

a 

~ ~ ~ \ 

~ 

~~ 

~ 

~ 

~ 
`~ 

v 

~ 1

^~ 

° 

~ 

á 

~ , 

. 

,~ 

~~ 
a 

~~ 

~ 

~ 

~ 

~~ 

-~ 

~
 

M
E

T
IN

G
~

 ~. 
d 

Ó v

~ 
r 
~ 
w 

~ N M< in 

~
~

—
 

M
IN

 

X 

~ 

_Z 

E 

IX 

` 
~

 
X

 
M

A
X

. 

X 

~~~ 

~ 

Z X 

E
E
N
H
E
D
E
N
 

? 

s 

~ ' 
` a3wwnNslne 

Ix ~  

~ s~lnis s ~d s 

~ N3S13 

r PAR BLADEN BLAD 
PAR BLKTTER BLATT 

' 
I 

. 

PAR FEUILLES FEUILLE 
~ 

SIGN. SHEETS SHEET 

CONTROLE - CONTROLE 

KONTROLLE - TEST L 
CODE Nr. 

E /~✓-/cofN, 
TYPE 

N.V, PHILIPS" GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND, 
22000.529 B 9B7ha 



~ 

~ ~ 
~ 

. S . a. , )~~.• ~ 

C
O

N
C

LU
S

IE
: 

~
/~

-~
 

~
+

/~
"'
~

~
•-

 
9

ic
.a

N
. 

~s . iv a o . -,j'_~. ~ ~ 

y6~- 
~ 

, . , ~; ~ 

' , ,~ ~o 
~ 

w 
~ 

G
E

Z
IE

N
 

l 

1 
1 . • • _ 

- 
~ 

a ,. 
~ . . • 

' ~ 
~ ~ 

, 
' 

. 

"„~~~ 
d h 

",~ "" "' 

. 

O

~• . ' 

~ • 

~ ~ 

, J: 

~ 

~ 

* ~ , é ~_ 

~ ~ ~ 

~ 

I 

~ 

" ~ ~~ ~ ~ ' , + ~ ' 
O 

~ 4 ~ 

O
N

T
V

A
N

G
E

N
 O

P
: 

~ . t 

~1 
9 tV ~ ~ rd ' ~ y`

h 
`; 

~ 
~ 

~/ ~ 
~ 

. ~!r 
~ 

f~, , 
~ 

~ 
~ 

W~ 
~ `~ 

~ ' 
`~,. 

. 
0 

~„~ 

9 r `~ Td~l,/ „ ~ ~ ~ ~ ~ b "~ ~ 

~ ~ ~- - ~ I M o- b,/ ~ ~ ~ á . ~ ~ 

a 
~ ° c~ 

t , . - O~►_~,p 
V ~. r \ \ ~ 

ST
E

M
PE

L
 

' iy-S pt~~ ~ 
~ ~ ~ 

~
p. ( ND r s 

~~R 

~' 
r - 

\ 
• 

~ 
~ 

- ~J ti a ~iwc ) 

. 

` ~ S ~ 

•r: ~s ~: o v r ~,~ 9 ~,~d.v ~ ~ ; . 
a~`.á 

~ 

~ g o 
~ 

. 
V 

~ 
; 

M 
b 
á 

~ 

' 
® 

3 ~~ 

O 
Z 

~ 

`~ 

d 
~ 

S
C

H
E

M
A

 
(T

) 

~ N m 

I 
4 

~ 

~n 

~ 

Z_

~ 

~
 

M
A

X
. 

Z 

~ 

Ix 

X 

f 

Ix 

x 

E~~ 

~ 

Z_ X 

E
E

N
H

E
D

E
N

 

w 

~ 
> 

~ 
~ 213LJWf1NSif18 

Ix 

"~~OOI S~If11S S d S 

~ N3SI3 

-r PAR BLADEN BLAD ~ 
PAR BL'ATTER BL'ATT ' 

~ 

I 
i 

PAR FEUILlES FEUILIE 
SIGN. SHEETS SHEET 

CONTROLE - CONTROLE 

KONTROLLE • TEST L 
CODE Nr. 

~ / ~
-/vv

~ yTYPE 

N.V. PHILIPS' GLOElLI►MPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
22000.529 g 9A?S4 



~ 
0 
0 

á . 
~ 

.vi 
~ 

~ ~' ~ 

F ~ 
~ ~ o 
Z ~ ~ 
.h 

M 
►. 

~ ~ ~ 
y ti A 



~ ~! 

.W 
h 
d 
~ 

. Y 
w ~ ó 

v 

l~ V ~ 

h ~ 0 

~ ~ ti





,Vi 
~ 
v 
u 
~ 
~ 
a 
v 
~ 

~ 

.~ 
l 
v 
~ 
~ 

~ ~i ó 
v 

2 ~ ~ 
.y ~ 0 

~ ~ 6 
~0 ~ N 



~ 
0 
C 

á . 
ti

~ o s 
Z ~- ~ 
.h 

3 h ~ 
~ 

~+ 
`9 b ~ 

,W 
~ h 
0 
~ 
~ 
~ 
0 
v 

~ 
W 

2 
0 
ti



a~ 

jƒ~ 
G$k 

/~ 

2~ 
®!;\ 
,|)§ 

~\|\ 
$~ár 

~ ~/ 



l 

, a a " 

` 
a ~ 

\ CÁ~ . C .+ S
3 .~ « ~ 
0 ó 
V U~ 

~s 
~ .w b 

4̀  ~ S 
;_ ~ o 
a~# 

~ 
~ 

i - _ 
'!, .g Y

~' 
~~óM 
~ 

Gf 
j 

X ~„ a 3 ,y ó 
.~a. 

0 
>,~~ á 
~~ Tm 
~? ~ « ~_ 
é. ~+'. .° ó 

~ ̀u á 
~ ~ ~ 
.: !1 

~ y .~ 

~ 

Q 

~ 

~J 

I 
C

O
N

C
L
U

S
IE

: 

t~
 

V 

h 

? ,\ 
\ 

~ O ' ~ 
+~ 

~~ 

V 

k ~ t~ 

p~ 

~ ~ Y
Q 
v 

_~ 
y ~ ` ~ \ 0

~ ~ 
~ 

~ ~ \ 8 •~ ~.` 
M~j 

~ 

~ ~ ~ ~ ~ 

~. 
~ 

Y 
~ 

Y 
~ 
V 

~ 
`~ 0 

_'+ 
V` O 

\ 

\Ó Z 
i 

\ 
~ 
ti ~ 

~. .~ 0 . ~I\~ 
~ 

~~ 
%` 

~ 3C`

~ p

Y 
v ., 

~ ~ 
v 

.~ 
~ ., 

~ 

Q

V 
~ 

~ C 
y 

0 

~~ 

r-
--

 
-

1 
G

E
Z

IE
N

 

-~ 
~ 

Z 
1

~ 
V 

~ ~ . ~ p ~ 
V 

~ 
0 

~~ o~ ~ ~p~L 
~e 

~ o~! 
v

o

Qp 1? 
v 

~ 
Y 

~p `'t 
v 

~p 
^( n +~ 

o ~ 

~ Z ~ 
~ ~ ~ ~ ~ ~ ~ 

.; 
~ 

~ 
,~ 

~,~ ~ b 
~ 

~ 
~ 

1~ 
v 

~ 
v 

~ 
v 

~ 
v 

_v 

~C 
,, 

0 ~ \O 
~ 

V 
~• 

2 
\ 

~ 
V 

~ ~ v ~ ~ k~~ 

V 

` 

~ 

~ 
Z 

~ ~ 
0 

~ I ~t 
`~~ V 

~ 
V 

~ 
J 

y°
Y 

-~ 
V• 

~ 
V 

o ~ ~á 
~ 

V á 
~ \ , 

~ 
~ 

C 
\ 0 K~ 0 .v ~ ~ ~, ~ 

~ 
~ 
V 

~ 
V 

`Y 
V 

~ 
V 

It 
V 

o ~ O 
~ ~ 

~ 

O 
O 
> 

h 

~ 

~ 

` 

~+ 
\~ 

~ 
~ ~ '.~ O ~ 

ti

C ~ 

~~ 
~ ~ 

b' 
i 

o _R 
V 
~. 

~t 
v 

a 
~ 
v 

p 
`~ 
v 

~ 
y 
v 

a 
V 
v 

~ 
o 0 

~o 
~ 

` ~ ~ 

~ 

h ~ ~ 

~ 
O 
~ 
~ 

~ 

~ 

. 
~ ~ 

~ 

O
N

T
V

A
N

G
E

N
 O

P
: 

~ 

t 
p 

~ 
~ 

°~ ~ 
~ 

°~~ 
~ 

`"~~ 
~ ~ 

~ 
h r 1 -~ ~ ; YV °;,,~~ ` ~ ,~ `,► 

~ ~~:~:.':~•~~~` 
ti ~ ti ~ ~ i; `► ~~ 

b 
V 

~ , 
"~ 

; ~ 

ct
O 
~ 

;~ 

v 
~ ~ 

, 
C 
y 

X 

~ 
r

t~ 
ti
~ 

oa 

\ 
O 

~ 
ti

~ 

ti

\ 

~ 

~ 

~: 

V 
~, 

~ 

i~' 

~ 

~ 

~ 

r ~ :,~. ~~~ ~► ~ 
~ 

~ ^~~é'~é•~~~• r~ á ~~ 
~ 

~ 
ti

~ ~ ~ ~ ~ ~~ ~ ~ 
~ 

~ ti ~ ~ ̀ ~ ~ ~ °z é~ ~ ó• ~ °v; I~~ 

S
T

E
M

P
E

L 

~, 
v 

~ 
e 

? 
~. 
~ 

~ 

ti ° '~~ 
.~ 

v ~ 
e
. ~ 
~ z ~~~ 

.~ a. 

~~~~~ 
e ti ti . 

ó'~~ ~~ 

~ 2 ~ ~ ~ ~> 
`~~

,
k 

!t ̀  ~ ~ 
~ 
r~1 yc (►~ 2 ` ~` ~ y ~ ~ ~~ ~ y` > . 

,~ ~:~.~~~, y.~ ~ ~z~~l~ ~~0~~ ~~
. 

~ 
~~ .Z 

~ ~, 
\ 

~ 
~ \ ~'~ 1t ~ 

-~ ~` ~ ~8 
O. 

0'O.~O:O:l:O~~a 
~ ~ 0 ~ ~ O. ~~ 

~ 

~ 

~ C`J 

1 

~ 
~. 

1 

~ 
~. 

~ 

~ 

' 

, 
~. 

r 
>> 
~~.. 

1 

~ 

1 1'
> 
~. 

~~ 
~ 

á 

~ 

~ 

~ 
~ 

Z 

O 

v 

Q 

~ 
•— N 

~ 

M V it'1 

1~ 

z 
~ 

á 
~ 

z 
~ 

IX X
 

M
A

X
 

á 
~ 

~ 

Z 
~ 

I 

~,ey 

Q 
~ 

E
E

N
H

E
D

E
N

 

~_. IX 

~ 

. 
v v 

W 
~ 

v 
~ 
? 

N 
a~wwnNslne 

"„OO l 5~1115 S 'd 'S 

~ ,tw
>~~~~~~~~~ 

n. 
~r ~~ Z 

N3513 

PAR BLADEN 9LAD 
PAR BLATTER BLP:T7 
PAR FEUILLES FEUfLLE 

~ 

SIGN. SHEETS SHEET 

CONTROLE - CONTROLE ~ 

KONTROLLE - TEST ~ 

CODE Nr. 

TVPE ~ ,~ 
r~00 / y

N.V. PHILIPS' GLOEIIAMPEINFABRIEKEN, EINDHOVEN. NEDERLAND. 

22000.529 8 92ê'.tl 



: 
~ e 

~,c á~ 
wz, e 
~~ ~ 

• ë$.ë ~ 

á 
ís+ :o 

ó"~ ~ ̀ ~ 
m ~s 

. o 

ári 
=• ~ s 
;~ o 
4 „ á 0 

ó ~~_ 
~~t 

sá ~ . 

4z3v 
o ^ E •-á 0 
>. ; ~ y ~ o rd 
áz ~ ~ 

C, +. .~ á 

d~~ 
;!9 _' .~ q •J

ti C 
h' 

so3 
á ~ 

~~i;. 
? é 
~ ~ ë 

e. ~_ 
`: s ~. 

~~o;
;z, ~ w '

a 
~ w u ~ 

~'C P 
ó ~s ~~ - ~•; 

•">«~ 
a 

•~.~ : ~ 

~~'r~ 

~~:~ 

~ u ° 
:?'s~ 
'm - 
's: •'- é , 

.Y~ : 

:~ s ~ ~ ; ~ ó• ,~ ~. YY ~ 
g~

y

u 

~ GV 

~!/~~ 

~ d s. 
>~v 
~ ~~ ~ 
.. ~ o ~ 
= 00s s 
a.4 ~ % __ . m 
c t ~ 

s 
.li ó.y 

~-~ r~. 
r ._ ~ ,~ 
~ _ ~~_ 
~, = ~ 
S r~~ a 

u 
~b~ J 7 :r 

. fi ~ 
ó. .~ 
~ <-~ 
~~~ O p 

'~~ 

~ 7 Ó 
~~ a~ 

> 
~' ó ' " _ 
~ C ó 
o ° 

s ~ p Y 
>> G o .__ 

V ~ a ~ „ 
e c~ `s =s; ~ -a 
~; ~ 

%+~ +~ w Y 

~ 

c 
~ 

~ 
I~ 

^'~ 

y 
` 

-r 
~ v 

`~ `~ 
7 

~, ~ 
~S 

1 1 

~ 

~ ~ '~ 

i o a 

` 

~ 

~ ~ 
H 

~~ 
\ \ 

e 
\ 

o ' 
• o ' . ~ 

C
O

N
C

LU
S

IE
: 

`~ ~ ~ .~ ~ ~ ~ ♦ o ti , ' x •► ♦ ,;' 
~ 
~ 

~ ► ~ 
+ 

~ 
t w ~ 

1 
~ 
~ 

V 
r 

b 
~ 

~ 

~ 

~ 

? ' ; 
C ti

~ 

o 

~ 
b 

~ ~ 

L 
C 

~ 

b 
~ 

`' 
.2 , C ♦ ti ~ ? 

~ 
~ ~ 

~ ~ 
1 

~ 
i• 

~ 
1 

.~ 
( 

~ 
( 

V 
~ 

" 

~ 

G
E

Z
IE

N
 

V 

~ 

2 ~ ' ~ ~ ~ 

v 

W 
~ 
A 

~ ' ` v. 1 v1 ~ ~~ 1 V 1 
M 

~ ~ t 
~ 

~ 

, 
~ ♦ a ~ ♦ : 

~ 

~ 
ó ^ 

~ 
s r ~ 

C 
~ . 

t,. 
O 

c. 
1

b 4 
,1 ~ ~ ~ ~ 

~ ~ o o r 
tl

~ 
V 

C~ 
V 4 

♦ , 
1 

( R.o 
i 

~ ~ L~ ~ 

~ 
v ~°~ 

2 

t 
y 

, 
~ 

z

~ 
á~ ' 

V ~ 
o 

ti
e 

+, 
v 

~ 
o• 

~ " 
o 

H ~ ~ 
~ 

. 
~ 

0 

~ O 
~ 

~ 
i 

s ? 
~ V 

4 
~ 
O 

r 

~ 
N 

O ` 
HI 

o ~ o 
M 

• o 
M 

~ • 
~ 

' 
~ 

r 
? 

~ 
~ N 

' 
~ 

Z 
~ ~ 

v 
~ 

ti o 
~ ~ 

, ti ~ ~ 
~ ~ 

~ 

~ 

`~ 
~ 

Z 
v

~ ♦ 
~ 

~ 
+ 
h ~' 

~ 

~` 
~ 

? 
~ 

~ 
~ ~ 

,~ o 
M

~ 

~ 

0 ~ ` 

_ 

` ~ 

~ a ~ 
O O~ 

~ u ~ ~ \ 

r 

\ 
~ O p ~ ~ 

.~ 

O
N

T
V

A
N

G
E

N
 U

P
: 

~ 
V~ 

b 
~ 

~ 
~: 

o 
~ 

y 
~,~ 

~. 
~ 

\ 
` 

r ~ 
+. 

1; 
Y. 

~ 
i Í ~ ~ 

~, 

~ 

~. 

~ 

~ 
V 

~ 
~ 

~ 
~ 

? 
V 

V ? 
V 

~' ~ ~ a ~ 
~ ~ 

~p 
f 

(q 

w `, 
~ 

~ 
~O 
i~ 

V ?~ ~l ~~~ ~~ ~` 
N 

~ `o ~ ~ i .~ x 
0 

b 
1 

~► 
* 

~ 
. v x 

a `~ 
~ 

i 

; 

~ 
` 

^ ~ ~O

~ 

S
TE

M
P

E
L 

h 
'~ ~ ~ • ti

a 
♦ 

.2
`~ 

? 
~ k ` ~ ~ ~ ~ ~ ' 

~ 

~ * ~ • L 

o 

a 

o 
h 

- ~ 

h 
~ 

.1. 

~ 
~ 

~ 
i 
~ ~ 

•. 

~ 
.i 

„ 
~ 

~: 

b '

~ á 

~ 

á 

a J á 

~ 

O 

o 

~ 

~ ~ 

~ 
V.Z 

~., \~, 

~~ 
~ 

0 \ 
.~ 

~ ~ 
:(~ 

k~ 
~ 

~ 

,~ 
~ 

L 
~~ 

}~ 
y V ~ 

~, 
9 

h ~ 

~.. 

` 

v 

`~ 

~. 

~ 
R 

~ á 

á 

~ 

à 

á 

á 

á 

~. 

~ 

o 

• a ~ 

~ 

~~ 

~ 
~ 

~ 

.~ 

~ 

: 
> 

~ 

y 

~ 

1 
~ 

~ 

~ 
~ 

` 

1 
~ 

` 

~ 

~ 

~ 

M
E

T
IN

G
 

~ 
;~ 
~ 

~ 

~
~

S
C

H
E

M
A

 (
~

-+I,
 

.- ~ m v ~, 

~  

-~
 

M
IN

. 

X 

~ 

X
 

MI
N.

 

X 

~ 

IX 

X 

F 

n! 

Z

~ 
X 

ï 

E
E

N
H

E
D

E
N

 

; 

°i 
~•? a3►~~wnNslne 

IX 

~ s ~ s 

> ~ ~~ 
? 

~ ~ °~~~ ~ y~. ~ 
O 
~ , N3S13 

PAR BLADEN BLAD 
PAR BL'ATTER BL'ATT 
PAR FEUILLES FEUILLE ~• 
SIGN. SHEETS SNEET 

CONTROLE - CONTROLE 

KONTROLLE - TEST ~ 

CODE Nr. 

F /~r- /ov~y 
TYPE 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERIAND. 

22000529 B 98 54 



- 

~ 
~ ~ 

~, 
\ 

~ll 

, ~.., , . _, - ~ -- _ -- , _-- __.,_ . 

• . 

~
O

N
C

L
U

$
IE

: 
~

 
~

 
~

 
!!!!!

! 

(T
} 

z
ie

 
R

V
-6

-4
-0

,'4
2

0
 

r ? ~ ~ ~ ~ v 

. 

~ 

2 ~ 

~ ~ t yy~ 
~-h~d 

~F~. ~ 1~ ti ~ 1~ ~ ~ ~ ~~~~ 
,t 
C 

+~ ~ ~ r ~~ ~ ó ,~ o ~ ~ ~ ! ~ ~ 
~ 

~ ~, r ~ 41 ~ • . . ~ ^-~rvs~c.oz✓ 

G
E

Z
IE

N
 

~~ .t 
~ 

` 
~~:~ 

, 
~ 
~o 

° ` ~~ 
h ~`1 

~ ~ ~ o o0 , i0 .~ s 

~' 
~,,~ 
? ~ 

v 
~ ~ ~ 

p 
: v `~ 

♦ . 
~ ~ á e 

~, 
~ ~ ~ 

~., 
•~, 

ti; 

~ 
O~ 

ti
'.. 
~ 

y

V 
M 

.? 

~ 

~ 

~ 

~ ~ 
aC 

~ 

~ ~ ~ 

~ . 

t ,w` 

♦ 

~ 

~ 
Q 

~+ 

y 

~. 

ti

'w 

~ 

'+ 

~ 
~ 

`' 
0 

b 
~ ~ 

V' Z . 
~ ,l ~ ~ q

~ `+ 

,,. • - 
,~ . ♦~~. 

a 
~~ `t ti ~ Y é ♦ ~ 

r 

.. 

O 
~ 

V~ .~ ~ ~ i O 
v ~ ~ W ~` >, 

> ~ w ► ~ ~ ~ ~~ ~ ^ ' 

~ 
~"~ 

L 
_á ;. ,~ : ~ 

v 

oé~ 

~Z 

~ ~ ~ 
~ 

~ ~ ~ ~ ~ ` K : . ;, ~ 

~ ~ v p 
~ 

~ ~ 
V~ 

~ 
~ 

~ 
~ 

~ .,~ 
'1 A 

0 
~ 

h̀ 0
C 

• ~ • t ~!~bjP, ~O Nl,yd 

~ 
V 

~.. 
.2 

~ 
. 

v 
,~ ~ 

~ 
~ ~0 

.~ 

'~ 

N

~ 
~~ 

, á v 
ó 

~ 

h y 

~ ~ ~ t ~ ~ 
~► 

~ \ 
~\ 

t 
~WI~~^ 

-. ~•ihrs 
.s 

/~.~ 

O
N

T
V

A
N

G
E

N
 O

P
: 

~Z . `~' ~ ,~, V ~Y ~ ~Q á ~áááá b ~~ ~ 

~~~~~~
9

V' 

,~ 

~ ~~ 

o 

~ ~ h~ , ~~ i i i i j i o~~ , ~ ~ 
„~ 

~ .~~ 
v 

v ~ C ~ 
N 
~ ,~. ~ ~ a ~ .~ 

p
0

,
J~ 

~. 

a 

A 

~ ~ 

0 

~ 

~ 
~i 
~ 

~ 

!~ 

vi ~ 
~ b~ 

~ 
=a 

4 

~ 

a ~ 
~ y ! 

~ ~ 

~, 
Z ~ 

v 
~ ~ 

' é 

~ ~ 
~ 

~ 
~~b.o1~.V 

S
TE

M
P

E
L 

~a`R 
t 

.~ 
u 

~ 
~9~ 

o 

~p 
, 

~ ., Z 

i.~ 
~ Y1 h 

~Q ° ~ o ° o o ~ ~ 

.• ~ ~ . ' ~ ~ ! 
o 

~ ti ~ a`' ~ ,g ~ á á a 
~ ~ á á ~•~ H ~ ~ 

`'~ ~ ` ~ ~ ~ 
o 

~ ~ ~ ~~ ~. Q ~ ~ ` ~ ~ ~` 

~ 

~ ~ 
g~

ps r̀r
}, 

~ 

V .Z 
~ 

v ~ 
`~ 

~ ~ \~ 
~ 

~ 
~ 

~ tit } 
t ~ 

~ V V ~ ~I y h ~ N~y ~14/✓ ~ 

. 

® 

,[~~~ 

~ 
~ 
~. 

^ ^ 
~ 
~, 

^ 
> 
v 

•~ 
~ 
v 

^ 
> 
v 

-. 

> 
~. 

•-~I 
!I~ 
~I 

~7 
~ 
~ 

~
-
 

~ 
M

E
T

IN
G

 

K 
~ 

~ 
--~ f- . 
"* 

~
~

~
--

S
C

H
E

M
A

 
(~

~
' 

.- CV Rl V' tIl 

~  

Z
~ 

á 
~ 

N
 

X
 

M
I
N
.
 

á 
~ 

I X 

á 
~ 

~ 

Z 
~ 

á 
~ 

E
E

N
H

E
D

E
N

 

~ 

•~ b~wwnNsine 

1X 

",,00 ~ s d s 

J~ . ~~~w~,~~~ 

~ 

ti~ ~ ~ N3S13 

PAR BLADEN ~LAD 
PAR BLATTER 9L'A'iT , 

~ 

I PAR fEU!LLES FEUILLE y 
SIGN. SHEETS SHEET 

CONTROLE - CONTROLE 
KONTROLLE - TEST L 

CODE Nr. 
E/Y- !Oa 9y 

TYPE 

N.V. PHILIPS' GLOEIIAMP~NFABRIEKEN, EINDHOVEN, NEDERLAND, 
22000529 8 



~ 
0~ 
a 
a 
\ 

J,

~ 

~ ~ 
~ ~ 

~ 
a 

~=a 
~ 

~? 
o e^ 

ó~ 
•' 

h 
e` 

~ 
o~ ~ 

C
O

N
C

LU
S

IE
 

~~ 
c~ 

~ 
e` 

~ 
~+o~aoe• 

~ ~ ~ ~ ó 
~ 

k 

ti 

~,, 
v p 

t~ 
`~ 
~ 

`~
p` 

~~ 
e• v' 

~ 
o~ 

ti
o~ 

Ó 
o 

~ 

., 
`~' ~~~`~ 

Z~, ó 0 
~~ 

0 ó 
~ 

~? 
W 
~ 

á 
tó~ q

9 `é .ti 
o` O~ v° ' ° ~~~ 

,~ ~~ 1 V 
ó 

~ 

r-
- G
E

Z
IE

N
 

v 

2 ?? ~~ 
t ó 
~ o 

~ 
e` 

ti
s` 

y~
01 0' 

M 
a- 

~`+ 
a 

` 
e• 

~ 

v ti
9 ~ ~~ M ~~ ~ 

O` 
~ Q, JQa ~ 

e'

. 

~ O. • p. 

~ 

r' ; 

v` á 

I ~ 

~ 

~ 
p` 

Q 
~` 

~ 
o" 

~ 
~ 

~ 

pv

~ 

o, ~ 

O W 

~ > 
q 

~ 

~ 
d~ 

~ O~ 

~ 

~ 
~ 

J 

} p~ 

V'► 

J•O` 

~^ 

,• O~ 

V 

` O` 
l' 
~ 

.. 
o- 
Q 

~ 

~ ~~ 
~á 
~ 

~ 
p~ 

v 
p• 

v~~`t 
o~ pr e` 0 

ó 
a 

~ 

ti
~ ~ 
t~ 

~ 
Or 

~ 
c~ 

v 
o` 

4 
o 

~.? 
o' 

b 
a` 

ti
o• 

~ 

~ 

z .~ 
4 ~ 

i o 

~y

~S 

~+ 

~ 

Q' 
~ 
!' 

~:► 

~ 

ti

p,

~` 

~, 

V 

~, 

~ 

O
N

T
V

A
N

G
E

N
 O

P
: 

1__ _ 
- 

--
- 
--

- 
--

-

~` ` '\ ~ ~ v~ e ~ 
v ,~ 

~ 

i 2 ~ R ~ 
v 

~ v ~ 
o 

ó 
e 

~ 

r tv 

• ~; 

~ 

~ 
e. 

pr ai ÓI' 

`~ 

ó` ~? 
~ 

~ 
~ 

a2 
i ~ ~► ~` 

~`+ 
~' o` 

ti ~y 
~~ c 

~M 

o` ~ 
i ; 
v ~ 

; 
or 

; o, „ e`
., o' s ~' 

4 •~ 
o 

: ~ °. 
~ 

L~ ; ~l 
O 

V`
e 

tY 

O 
tii 
~ 

`'j 
0 

y 
a ~ 

S
TE

M
P

E
L 

! 
:t- 

~ï ? 

I` 

~ e ~ \ ~ 

- 

~e ~ ti R C~
v 
al ~. ® ~ • o 

~ 
, a 

0 
~ 

~. 

o ~ 

~ ~ ~ 
e 

' 

V 2 . ~ • v ~ aC á ~ 
~ 

r 

Z 
~ 

k `+t ~ ti ~ 
!~0'0 

~ ~ h 
0•0~ ~ ° o• ~ c ~ 

~ 

~~ 

1 
I• 
, 
~. 

1 

> 
~. 

~ 
' 
~ 
~. 

~ 
I 
> 
`. 

\ 
w 

r 
~. 

~~ 
~~
~ 

S 
~ 

~ 
~ 
~, 

M
E

TI
N

G
 

~®' 

\ 
~, 
T, 

; 

_ 
_ 

._ 
_ 

S
C

H
E

M
A

 
(T

) 

~ n r, v 

I 
~

 
I 

~ 

Z 

~ 
X 

F 

Z 

~ 

IX 

X 

É 

IX 

~
 

~
R

 
M

A
X

. 

Z 

~ 

X 

f 

E
E
N
H
E
D
E
N
 

~ 

Z
a3wwnNslne 

IX

"Loo ~ s~nls ~d ~s 

,~ ~ 
\~ 
~1 ~~~~ a~~l 

a~ ~í
'~l 

~ 

~ 
N3S13 

PAR BLADEN BLAD 
PAR BLATTER 6LATT __. 
PAR FEUILLES FEUILLE ~ 
SIGN. SHEETS SHEET 

CONTROLE - CONTROLE 
KONTROLLE - TEST L 

CODE N~. 
~` /í~- /o o ~N. 

TYpE 

N.V. PHILIPS GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
22000.529 B 



Y~ _ ~ 
3 

o 
v á~ 

-~s 
s ~ 
.. 

~ .. 
~ r = YY- 

~ ~ i 
~á:;

Y+3 i ~ - 
. ~ 4 
= o 
~ á 

~~ ~ ~ 
.. tai ..~. ó 

~a 
~

A-S

S . G 

'"` . 

>c 
_ 

Z =~ 

i fr y 

S ~ 

~ 

~~ . 

L 
3. LL 

i 
~ w 

% 04 j .: 
y e +. 

é - ~~~: a ;;-ss § " 
p77r~ 
e ' é _ 
~ ~ ~ _ ~~~.~ 

~ 

~ 

~ 
~ `V

iti 
t•,̀` o pe 

~ ~ 
~ a O

~ ó 
~ 

C
O

N
C

LU
S

IE
 : 

I 

~ .Q,  ? 

t' ~ 
' 

~ 

o 
~ 

0 
~ 

o 
~ ~ 

e ~ 
° 
a~" 

,~, 

"" '~ ~~ ~ ~ ~ ~ "~, 

b 

~ 

'~ 

\ : ; 

\ 

; . ~ ® 
R 

0 

~ 

~ 
0 

~ 

0 

ti

0 
ó 
0 

~ 

G
E

Z
IE

N
 . 

t e 
it 
r • 

~ 
v 

A 
~ 
a e 

~ 
~ 

=: 
~ 

~ 

A t 

~: 
r ~ , ~ a ~ O ~ 0 yp ~ 

~ ; 

♦ . 
V 

• 

~~ 

.~ 

~ 

~ 

° 

`* 
~ 

• 

~ 
~ ~~n~ ~,~ ~ . ~ 

~ 
° 

a 
~~ ~ 

ó 
~ 

~ 
i 

3 
~ 
~ ° 

~ 
0 

~. 
0 

~ , 

° e ~ , ~ ~ ~ ~ 
i 
~e 

~ 
e 

e 
o - - 

~ 
0 

• 
0 

~ 
0 

~ 

ST
EM

PE
L 

O
N

T
V

A
N

G
E

N
 O

P
: 

• 
~ 

_ 
__

- 
-J

 

~ 
~ 

~ 
~`~e 

o • 
~ 

r 
~ i~ 
~~~Q 

r 
v 
y 
. 

.°,~ 

o'~__e~°~, 

~ 
b ti ~ ti ~ 

~ 

` ~ . 
f
•~ 2 ~ 

~ 
a 

ti
v e° ~ ~ e ~ • 

• , 

~ 

~~ ~ ~ o 

. ~ 

~~0 
~ . 

0 

~ 
~~ 
? . 
V 

~ ', 
~ 

a ~ 
' 

á 
~ 
~ 

~ 

Z 
0 

~ `0 e 

~ 

~ 

~ 

~ 
. . 

~ 

♦ 

~ 

`~ 
~ 

~ s. ~ .Z a"~ `~ ~ . ~t ~ ~ , \ , ~ `+ v~e \ C , \ p , ~ o ° . . ~ 

• ~ ~~ n ~~~~° V 2 
\ 

~ ~ . ' ~ 
. 

~ ~-`J~~ `I ~ 
~ 

~,~~, 
~ 0 ° 0 ~ • 

~ 
0 ~ 

~ 

~ 

1 

á>~> 
~. 

~~~~~ 

~. ` 

~' i~ 
~. ~. 

. 

r -
--

M
E

T
IN

G
 

~ 

~ 

á 
ti

; 

S
C

H
E

M
A

 
(T

) 

~ N CY1 ~ u't 

oc 

Z_

~ 

X 

F 

_Z

~ 

Ix 

X 

~ 

Ix 

X 

~ 

~ 

Z 

~ 

X 

~ 

E
E

N
H

E
D

E
N

 

a 
~ 
•~ a~wwnnisine 

Ix 

"..00 L s~nls s d s 

, 1 ~~ \ 
~ N3513 

PAR BIADEN BLAD 
PAR DL'ATTER BIATT / 

+ ' 
l 

PAR FEUILlES FEUILLE O 
SIGN . SHEETS SHEET 

CONTROLE - CONTROLE 

KONTROLLE - TEST ~ 

CODE N, 

TYPE 
E l f= /o v ~h~, 

N.V. PHlLIPS' GLOEiLAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 

22000.529 g 98í5a 



~ 
~ 
o 
\ 

á 

~ 

„
=1( 

?
X

 iX
7
f/s

J
's

ió
 /~

 
i(,~

.{~
 í( j,i

ti~
T

.'~
(y

ff 
~

 
,~

 
~

e
s
/ 

j X
,i

( 
%

S
-rb

fó
~

.f /t~
y
~

it~
~

,~
 •x

.s
ra

ó
:iJ

Y
~

r 
= T

 
7

0
r~

 

..~
it Tx~'~( 7

f.s
6
,s

~
z
~

/ 
ii~T

l~~X
 ~`sF.f`6y.~+ 

~
 
IQ

 7
o

S
~

 
a
t~

 ~,r,
i: A

~
1
6
 ~

6
 s%

•p~
('x~

s .! ~
Ó

:!%
!~

~
 

s
 jr 

1
~

t/ 
3
iS

(1
1
~

N
0
~

 

, 

. 

G
E

Z
IE

N
 

~ ~Q \ 
~ 

~ 
~ 

h 
~~ 

~ ~ 
0a 

~ 

~~ 
~ 
'` ~ ~ ~ ~ ~ ~ H~. ~ ~ ` \ \ ~ ~ ~ ~.i~~71 

I 
*N Q 

~ 

~ - 1 ~ ~ ~ ~ 
0 

~ ~ ~ ~ ~ ~ 

`~` 
• 

ti ~~Q 
~ ti 0 

ti
~ 

~ 
p ti

~ 
O 

~e' 
~ 

°' 
@ 

~ 

. 
~ 

ó 

~, 
e 
~ ~ v`~ d` v ~p~ e ~ ~ 

`~ 
• 
0 
> 

L
-~ ~ 

~ 
~` 

NQ h 
a• 

ti
~ 

w 
o~ 

ti
or 

ti
♦• 

ti ` 
o• o b ~ 

~,a ° 
~ 

~ 
c 

►~ ~ 
V ~ M 

°~ 
•r 
o! 

ti
~ 

ti
` v 

•~ 
p 

~, 
~ ~ 

~ 
o•

~ 
,~ ! 

~ 

: ~ ~;~ ~ , 
~ ~ x 

~ 
~ ? 

. 
,•;~, ~ ~ ~*`.~` ~ 

O
N

T
V

A
N

G
E

N
 O

P
: 

~~~ 
. 

;,~:~c 
~ ,~ 

ó: 
~ 

. 
x 

e 
~, -~ 

~' 
. 

`' 
.~ 

~ 
~ o ~ ~ 

~, 

á 
e ~ i 

Z 

> 

~ ~, ~ .Z ' ~ ;~ ° ~ 4 ~ 
á~ 

° . 

r 

~ 
? 

~ ~ ~ 

~9 

~ 

•? 
!~ 
~ 

V

ti
a 

~ 

C 

~ 
~ 

~ 

ti~ 

~ 

` 

~ 

. 

O 

~ 

r 
~ 
t 
a 

S
TE

M
P

E
L 

h 
r 

r *» 
~ ~• 

n 
~,
~ 

a ~ O O 
~~ 
Z 
V 

~ 
v
.~ 

W

s
[ 

~ 
~ ~ M 

~ .O 
W 
2 

~. ~` ; ? 
. 

'd ~ ~ ~~ a `~ 3° ~ h 
~ 
~ ~ 

b 
~ 

~: 
~ 

e 
` 

~o 
~ 

~ 
~ 

~. 
~ 

a 
~ 

~.,~ 
\ 

~ 
~` 

o 
ti

~ 
u 

~ 

~~~ 

M
E

T
IN

G
 

1 

~ 

w 

,-. 

Q 
E 
_ 

r- n m v ,n 

~ 

Z_ 

~ 

X 

~ 

Z_

~ 

Ix 

X 

F 

Ix 

X 

~ 

~ 

Z 

~ 

X 

~ 

E
E

N
H

E
D

E
N

 

~ Ix 

~ 
k 
•~ 

N 
a3wwnNslne 

",~oo ~ s~+nis s 'd s 

,' ~~`~ ~,~ ~ ~ 
y~~ 

,? 
h 

,w
ti

~ 
N3Si3 

PAR BLADEN BLAD 
PAR BLATTER BLATT _, 7
PAR FEUILLES FEUILIE 7 
SIGN. SHEETS SHEET 

CONTROLE - CONTROLE 

KONTROLLE - TEST L 
CODE Nr. 

C/tI`-/oo f9'` 
TYPE 

N.V. PHILIPS' GLOEILAMPENFAf~RIEKEN, EINDHOVEN, NEDERLAND. 
22000529 g veas~ 



C. ~; ~« .... 

~ _ ~ 

~ ~ be 

G y ~ 

.11 ~ Y .~~"c~ 

., a ~ .~ ; a4~ 
a 6 d 
9 m = 
u r 
= á c~ ~~ 

~;; 
u 

~ ~L : ;~. 
~~ ~ 

„s a 
_ ~.; ~ i _ _ a yG

,: ~ :. c'

,~ 

~ 

0 
\ 

~ 

C
O

N
C

LU
S

IE
 

_ 
~

~
 

—
 

C
A

P
. 

A
 

= 
(~ 

y
~

'y
,"

J
 
^
(C

 j
/t
'-
y
'i
 

J 

c
 ~

p
 
8

 $
 

(c
. y

►'-
- r

,. "
~

 -
 l~

 Y
e' 

- 
Y

i'
l 

(T
)-

< 
zt

e 
R

V
-b

-4
-O

; 4
2
0
 

~ 

~ 

m 
F. 

V 
o` 

j. 

~! 

J! 

~, 

o 

~' 

~ 

~• 

J• 

~ 

~. 

`, 

3 

t

~ 

,~ 

K 

~ 
.~ 
~ R 

`! 
~ 
1.. 

`~ 
°V 

~ 

V. 
`V 

~ 
~, 

~ 
ti

•~ ,: 
~ 

r
~' 

fl
+ 

0 ,. 
t 

K 
~ 

4 

~ 
44
I 

G
E

ZI
E

N
 

£ `~°,
b 

_?~ ' 
%` 

' t3àb'~~~,~~v~ a Q ~ 

r 

~ 

~ 

~ ~ b ~ ~ .h+ ^'~ . q̀  .,,~~ Y ~ ~ ~o 
~ 

~ , 
~. 

~ 

_ 
~; 

~ 
t 

~ 
p 

>~~ 
ti. O 

~~^~~ 
4 

a ~á 

,~ 

€ 

~ 5 . ¢ ~ ~~ ~ 0 ~ ~~ O, s ~ ~ ~~ ~, ~ N 
i 
`~ € 

.. 
~ 

O 
> 

~.~ 
e 

~ 
~ 
~." 

° .r~áá 
^: R ~..~;. 

; 
n: 

.°, 
o~ 

~ 
~. 

v 
o 

'~ 
~ 

h 
e. 

j 
.~e 

~ 
k 

, •~ 
~. 

~ 
°+. 

h~ 
~ ~ti. 

h 
C~ 

o~t 
~p ca• 

~ 
~ 

O
N

T
V

A
N

G
E

N
 O

P
: 

il 

~ ~Q ~ k~,~, ~ l•~ ~! 

~; 
i• . Lf . ~I 1~ y ~ 

o~ 
0 

~ 
p 

~ ~ 
~l 

~ 

a 
0 

-" ~ 
~ 

~ 
~ 

` 

_̀~V

i\ 

ti
y

' ~ ~, o
~ 

~; 
~ 

~
q

\ 

~y

\ 

~ ` 

~~ 

' 

~ 

~ 

` ~̀ 

^ 

p

~ 

p

` 

~ 

~, 

~ 

\ 

~1i 

`, 

~ 

~` 

~ 

~ ~ 

~ 
r 

~' 
~ 

~ 
~ 

~ 
~ 

«~ 
~, 

~ 
~ 

v h 
~~ 

-: ~ ~,. ° 
~ v ,~ 

b 
~ 

4 
a 

u 
v 

V 
Q 

~ . ,r \ ~ \ 

~ 

+Y ,~ 
à 

~ ~ ~ 
W ~► ~. ^,~ ~ ~, ~ ~ ~ .,~ ~ ®' O `,, ~~ a ~ ~ 

S
TE

M
P

E
L:

 

~ 
V 

~ Q 

~ 

u 

~ 

~ 
~ 
~~ 

ti

e 
V 
~ó`~~o 

a ~ ~ ti

~` ~ ~` Q 

~ ~ ~0 \ 

t 

~ ~ ~ 
~ ~ ~ 

^ ~ 
OP 

b 
~~ 

~ 
Q,,• 

~~ 
0~ ~, 

0 
p~ 

e 
~~.~~ 

~ ~ 
;~ 

ti
Q - 

~ 

~ 

0 

~ 

1

~ 
~y

~ 

~~ 

~ 

~ `~~ 
V 

^t

~ 
~ 

,! 

~ 
V 

,`f

~ 
~ 

~ 

~ 
~ 

~( 

y 

@` 

~ 

~ 
< 

~ 

~ 1 ~ 

~ 

~ á ~' 
C 

~:~ 

e 

y` 

~. 

b~ 
L ~: 

h 
~ 

o `~' ~ 
~ 
4 

~ SIGN. 

' 

_ 

~~,~ v 

. 

~, 

I 
M

E
T

IN
G

 
', 

~ 

O 

~ 
O 

~Jf 
r E

M
A

 
(T

) 
I 

~ c4 t*Y V' 

~
S
~
 

Z 

~ 

X_Z 

L ~ 

IX 

X 

~ 

IX 

X 

~ 

~ 

Z 

~ 

X 

~ 

E
E

N
H

E
D

E
N

 

• 
? 

~ 

~ 
a3wwnNslna 

IX ~  

"„oo ~ S~nls s .d ~s 

~~ 

.. 
' N3S{3 

- PAR BLADEN BLAD 
PAR BL'ATTER BLATT 

~ 

PAR FEUILLES fEUILLE 
~ 

SHEETS SHEET 

CONTROLE - CONTROLE 

KONTROLLE - TEST L 
CODE Nr. 

E/~✓`/oof~r'. 
TYPE 

N.V. PHILIPS' GLOEILAMPENfABRIEKEN, EINDHOVEN, NEDERLAND, 
22000.529 g 9025 



` 

Ó~ 

\ 

á 
t, 
`V 

.J~~~Ó~7 ~~~~ 

i 

~`

C
O

N
C

LU
S

IE
 

's r7 b w »~ra.~ o~ ~y7~9~-JaN ~ 

_ 

`-• C ~ 

sr761.r1',v~+~ o~srvr,s~h f ~; , ~ ~ i~
' f 

rp~~~~~ 

~~ ~ \~ 

~ 

~
- G

E
Z

IE
N

 

',77ryy1ro.y a16r4,vo,w,~,/o! ~ 

~ 

• + . . 

'.l~bra.v,~~rJ ~ry 
br 

a~,~yvofJ 

er 7 ~~ ~ ~+ ~ . . 

w9.wva7q J1.hdllfy lPó'r( rỳ ~ ~ ~ 
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KWALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

ELCOMA 

ONDER1~1EnP : 
Verklaring over de berekening van X, S, X+3S, X-3 

Als n = 15 dan zijn deze berekend over proefserie, serie 1, serie 6 
gemeten door kwal.lab. 

Als n = 25 dan zijn deze berekend over serie 2, serie 3, serie 4, 
serie 5 en proefserie gemeten door ontwikkeling 

Als n = 30(29} dan zijn deze berekend over serie 1, serie 2, serie 3 
serie 4, seriè 5, serie 6 gemeten door zowel kwal.lab. als ontwik-
keling. 

(Bij n = 29 is telxens 1 buis,die niet te meten is, niet meegenomen 
in de berekening) 
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9 = ~. 

1  ~ P 
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~9
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aR 
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6r ~ 

F ° 
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á~ 

De lijnbreedte metingen Kwal.lab. zijn berekend van proefserie, 
serie 1 , s>erie 6. 

De lijnbreedte metingen Ontwikkeling zijn berekend van serie 2-3-4-5 
en proe fs~rie . 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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ELCOMA 
KWALITETTS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

~~~.=-84/73139 ~- 3-a5-28 

ONDERWERP Helderheid = f (uitsturing Y~ 
bij E 14-100GR. 

Vrijgave serie i buisnr. 2 en 5 

6 1 en 4 

Instelling Vgl+4 = 1,5KV 
Vnav = 10KV 
Inav = 2~uA 
uitsturing = por. lijn van 20mm. 

Uitsturing Y Lichtopbrengut ~';~~ 

Bui snr. : 6-4 1-2 1-~; t-1 getuid. 

8ysteeem I~I.T ~I~ (II~ (T~ (I1) (~Í (I_, ~--~ ~Ii~ ~~~ (II~ 

+4cm 26 13,5 24 53 3~ 52,5 44 47 31 49 

+3cm 46 48 47 -7~5 55 54,5 5~5 545 51 52 
~1 

+2cm >"1 5~5 57 53i5 58 55 5~5 525 55 53 

+1 cm 49 50 53 52 54 515 52,5 545 52 51 

0 50 50 50 50 ~:~ 50 50 50 y0 50 

-1 cm 4~3 5O 48 4~` 48 ` ~ 48 49,5 48 45 

-2cm 
i2 

48 4á`; 46 4~` 46 4> 4~5 X9,5 47 49 

-3cm 44 46 43 4~` 4~5 49 44 33,5 44 44 

-4cm 37 32 38 26 38 20 40 15 38 23 

Kopie HTi. s Kuypers 
Laugeman 
Modderman 
Radstake 

cirs.Varekamp 
ir. Vertoeven 

Wassenaar 

G. Geever::. 

N.V. PHILIPS', GLOEILAMPENFABRIEKEN, EINDHOVEN. NEDERLAND. ~~,(~/ 
.~r"L. 
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ELCOMA 
K6VALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZENT 

RAR-£3¢/730¢S 

-
i-1 73-02-22 

BUISTYPE :E 1¢-1QOGH 

AANTAL :¢ 

PROEFVR. 

Norm. ~rod. 

FABR. DATUM Eind 19;2 

INZENDER Hr. Meeschouwers 

UIT TE VOEREN 

2/uA ïevensduur ' 

,.. ' PPORTTvR. 

T 

ONTVAidU~~ï ? 3-02-OS 

GFi~~iEy 73-02-i9 

GEMETEN DOOR 

v. Polen. 

`^ ' u- '``~^ ° Branden van 0 - ei.¢0 uur. VF = 6,3V 
Vgl+4 = 1~5K`r 
Vnav = 10KV 
Inav = 2,uA. 

Na 1¢0 uur. 

Ik (fj mod. Vgl ~~} 

2 -13,b -2,8 

3 -13,~ -3~O 

¢ -1 ~3, 5 -7,~,. 

X -i2,5 -2,2 

R 13,9 1o,e 

G. Geevers. 

_. _;~~.~'J _: ; r 

Buizen eroràen na 1¢0 uur br~.nden op 2 uA beter 

Gaarne herhaling voor p~roe~ og (? ~ttA 

~ 

KOPIE ~iH. 

Kuypers 
Laugeman 
Modderman 
Radstake 
drs. Varekamp 
ir. Verhoeven 
Vleeachouwers 
Wassenaar. 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. „f- ,~, , 
~~ 
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Kia'ALITEITS LABORATORIUN PROFESSIONELE KA^lODESTRAALBUiZE:~ 

ELCQMA - 
. 

kAR-`?d,-' .~~~"; 5 ~-" ~'3-ï~'•.~-0~ 

BUISTYF . E' 4-10Gsri;'GM r'11~Ft . I,~A`i'UT~_ . ti'aart '., ~ 

, 

..t?r~ x~ . ~ r.T " ? 3+3 _ _ ;"r;_....:. i . _': r . -, . T i _ „ 

= _ . . ~~_ ,_ ",_ . _ 1~I`s 

3x normale pro iu.:tie 2;uA ~ ever.sduur 
i - 

zx gebrand cp brandbar_d. 

~ 

. . ~ ~.1 . _., , . ' z-03-~~ ,_~: ___ . . .. , - - - . 

T GEi~~ET~.P~ . ' 3-0 3-29 v. Pci en 

. ._ "!: ~, : Voor meetgegeven.;: en grafieKer. zie .1.ader~ 2, ~ er~ 4. 

Brar: ien van "- ': 0 ~~~zr er, l0 - ' 4G uar j'Í' = 6, 3V 
V g [+ ~ _ ~ , ~ ~{. V 

Vnav. = i0 ~{V 
Ir_av. __ ~' ,uA. 

i 

Na 'u0 uur branden. 
d lr; (~~ ~ A !`ROd. ~g~ ~~-~ 

Proefbui zen ' +"f32,0 +65,0 
+ •, , . - " . ,4 +, , . 

--- ---~ - _ f ' ~~ ~ 2- -_._ .__ ..~ ~~ __.. _ _. 
+ ;2,g X +2`~,3 

R 'e4,6 56,2 

Norm. proàuktie + 22,3 +"5,2 
2 + 30,~ +"4,7 

_. __ ,~ _.. __ _ +~f32~g ~ ?,~: c __.. ._.~~t _ 
X +~~á,o +~9,6"" ' 

~ R 45g,í ~14,3 

. .. Geevers. 

~~;1: ."., .~~: . kOFIE ~-~. . 

Ku;yrp e r s 

Bi j prcef er. bi j ncrmale produxtie eix 
Laugeniar. 

1 zeer slecr:te buis. 
ï+iodderman 

Proefbuizen i_ets c:eter resuïta.at dan de 
Radstake 

normale proàuktie. 
v. Til 
àrs. Varekam~ 
i r. 'T~rhoeven 

Wa~senaar. 

N.V. PHIUPS' GLOEIIAMPENFABRIEKEN, EINDNOVEN, NEDERLAND. ~, r, I 
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ELCOMA 
KWALITEITS LABORATORIUM PROFESSIONELE K.ATODESTRAALBUIZEN 

RAR-s4/73o75 
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ELCOMA 
,K~VALITEITS LABORATORIUM FROFESSIONELE KATODESTRAALBL'IZETd 

RAR-84./73017 ~-1 73-Oi-19 

BUISTYPE :E14.-100GH 

AANTAL 3 ~-3 

PROEFNR. ~ 
~,~Tn

`: L X51; v C, ., 

Norm. Prod. 

rABR. DATUM okt. - Nov. 1972 

INZEIv~DER : Hr, Laugemar_ 

UIT iE VOEREN 
METINGEN ' 

Scriok en trilproef. 

R,~PrOIt'1NR. 

T. 

ONTVANGEN 72-12-28 

GE1~~TEN 73-01-18 

GEMETEN DOOR 

v. Polen. 

ï~i;ETRESULTAAT 

Buisnr. 1-2-3 geschokt volgens RV 6-3-0/407 nr. 59 
Buisnr. 4-5-6 getrilt volgens RV 6-3-0/40? nr. 57 

Voor resultaten zie aangehecht meetblad. 

G. Geevers. 

KONKLUSIE 

Buizen blijven na schokproef góëd 
Buizen blijven na trilproef goed 

KOPIE HH.: 

Kuypers 
Laugeman 
Modderman 
Radstake 
drs. Varekamp 
ir. Verhoeren 
Wassenaar. 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN. NEDERLAND. ~,,-3~r 
~*
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KWALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEI 
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ELCOMA 
$`rvALITEITS LABORATOP.IUM PROFESSIONELE KATODESTRAALBUIZEN 

BUI~~TYFE E"ï4-iOJGH 

AANTAL 3 

~'ROEFNR. 

Norm. productie vrijgave 

FABR. DATUM eind 1972 
i 

INZENDER : Hr. Laugeman 

L1IT T77E 
t
VOEREN 

: -':~~1!'J ri~lti T

:schoktest 50g 

5 k~ appen in X. Y L 1 en Z~~ 

~tAPFuR1PJR. 

ri i 

uR~T'vANGr'N .: ' 3_04_ ï ; 
~ -m,-, ~lr. °;r,~~ . 'j' j-04-" 8 

GEMETEN DOOR 

v. Polen 

Voor schokken ~ 

-Vgl Ik Mod Vgï Ex. ~mm~ 
,V :~,uA ~V F1 Y2 X. 

Buisnr. 1 58,5 262 2% +"',0' +2,0 +1 ,0 

2 54,5 238 26 +.,5 +3,0 —1,5 

3 54,5 400 2~~ —0,5 0 0 

Na schokken 

Buisnr. 1 5.' 280 26 -1 ,0 0 +1 ,0 

2 54 ~''~ 14 +~ ,5 +3,U —~,5 
3 54 400 29 0 +0,5 0 

e Ex . ~, mm 
Y~ Y2 X 

2 2 0 

2 0 0 0 

3 0,5 0,~ o 
G.Geever 

Geen noemenswaardige veranderingen ~~ 

~oeci 

Kuypers 
Laugeman 
Modderman 
Radstake 
ars. '~'arekamF, 
ir. Verhoeven 
~~a'assenaar 

N.V. PHILIPS' GLOEIUMPENf~BRIEKEN, EINDHOVEN, NEDERLAND. 
., F,

E .~-
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ELCOMA 
K6vA7:ITEITS LABORATORIUM PROFESSïONELE i{ATODESTRAALBUIZEN 

R.~R-~4/?3o~U ~ _r>4-Oq. 

- ~ n- .~ ~ .~ ~ UOGu 

4 

Normale pro.ïuk t.i e 

T 

1 _'~~ ~~~ . >> A mt7rr 

Ii:, - ~,y~.~~_ . 

Ui _ ~~'..._ ~,r "~.._~~~I~~; ~ 
:;;T ..~ 

. .:~ ~ ~"_. ' 

eind 972 

Hr, ti'leeschouwer 

I?ruktest. 

73-0;-0? 
• i3—o~-03 

Tr~ï~'~'~ ~_.. _)UOR . 

Laugeman/~see~Y~ers . 

Buizen getut op 3, 5 atnl. drukvers~hi . 
i minuut o~ deze waarde kontitant gehouden, 
Daarna druk ou ge~.•oerd raar t~,5 atm,dru~k~;erti~ti. il. 

Alze buizen ~;aed. 

Eis r minuut, ~,~~ atm. drukverschil. 

G. ueever:~ 

ruizen voldoen rui mc~:cote aan ~e eis. 

,~,_ `_
r: ~ r _ `i :_,_ . . 

~uypers 

~a.ugeman. 
Modderman 
Radstake 
drs. Varekamp 
ir. Verhoe~-en 

Wa.s 4 enaar . 

N.Y. PHILIPS' GLOEILAMPENfA6R1EKEN, EINDNOMEN, NEDERV.ND. 
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ELCOMA 
K'~~ALITEITS LABORATORIUM PROFESSIODtELE KATODESTRAALBUIZEN 

RAR-84/73043 ~ 73-02-22 

PUISTYPE E 14-100GH 

AANTAL 4 stuks 

PROEFVR. 

/ 
~r i~~.rl~?! r;!\ .. 

Normale productie. 

FABR. DATUM Eind... X72 

INZEIv~ER : Vleeschouw+Ers 

UI1̂ TE VLIEREN
T~TI"dGEN 

Tropentest 

r 

i?t~PF'OF.TNTR. 

T 

ONTVANGEFd : ~'3-p7-08 

GEI~~TETu 73..02-23 

GEMETEN DUOR 

v. Polen. 

. ~~r,TRE`tiULTt~AT 

4x nav. contact geo.tC~deerd. 

4x blauwe laklaag rond -nav. tont. wit uitgeslagen. 

3x te verwijderen blauwe laklaag 

x niet te verwijderen blauwe laklaag 

4x aquadaglaag goed. 

G, C,eevera. 

KONKLUSIE 

1. Oxyderen van nav. kpntakt zo mogelijk ver- 
beteren 

2. Hechting laklaag is niet goed 

3. Hechting aquadag is goed. 

' 

KOPIE IiH.: 

Kuypers 
Laugeman 
Modderman 
I~adstake 
Varekamp 
Verhoeven 
Wassenaar. 

N.V. PHILIPS' C.LOEIL/~MPENFABRIEKEN, EINDHOVEN, NEDERINND. fes,, 
~~• 
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ELCOMA 
KWALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

RAR-84//3049 L-~ 73-02-23 

BUItiTYPE ~ E 14-100GH 

AAIvTTAL 1.5 

F'ROEr NR . 
_ 

Proefserie vrijgave 5 st. 
serie 1 5 st. 

_ serie 2 5 st. 

FABR. DATUPf WK 239-245-23 

INZENDER Kwal.lab. 

u ~ T TE VOEREN 
F~~Ti~áGEP; 

Modulatie metingen 

bij 10-15-20-25 /uA Inav. 

_R'tF=C~T~~~R. 

T. 

ONTVANGEN eind ~ ~ 2 

GEKTEN jan. X73 

GEMETEI~d DOOR 

v. Polen. 

mod. Vgl (V) 
~~-~~._ ?E ULTAA~ 

proefserie Serie 6 

Buisnr. (ï0 ~A) (1 5 ~zA) (20 ~zA) (25~uA) Buisnr. (10/ uA) (1 5/ uA) (20 ~uA) (25/ uA 

1 19 25 295 335 1 18,5 22,5 26 29 
2 155 24 28,5 33 2 19 24 28,5 31 5 
3 1 7 21,5 255 29 3 18 235 275 31
4 16,5 25 29,5 33,5 4 18 32 355 3S 
~ 17 30 37 40,5_ ,~. 1i~5 21,5 25 29 
x 1'7,6 25,1 300 339 X 18,2 247 28,5 _ 31 7 
R 2,5 6 11,5 11,5 R 1,5 10,5 10,5 11,0 

Serie 1 

Buisnr. _ 
1 16,5 22 26 30 X 17,8 23,9 28,1 31,6 
2 16,5 21 25 29 R 6,0 11 12 12,5 
3 16 22,5 26 2g s 1,44 3,2 3,7 3,6 
4 16,5 21 25 28 x-3~ 13,5 14,3 17,0 20,8 
~ 16 22,5 26,,5 3o x+3:~ 22,2 33,5 39 1 42,4 
X 16,3 21,8 25,7 29,2 
R 0,5 1,5 1,5 2 

G.C~~vere 

KOPiKLU IE 

Bij deze series is een schermstroom van 25 uA 
haalbaar, zonder nadelige gevolgen voor de ~uis. 

KOFIE HH. 
Kuypers 
Laugeman 
Modderman 
Radstake 
.drs. Varekamp 
ir. Verhoeven 
Wassenaar. 

N.V. PNlLIPS' GLOEIIAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. 
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ELCOMA 
Ktn~ALITEITS LABORATORIUT~7 FROFESSIONELE KATODESTRAALBUIZEN 

RAR-84/73026 1- 73-01-30 

BUITYPE E 14-100GH 

?ANTAL ~ 

DROEFNR. 

~:Etr. 'd~,T~~ 

Normale productie 

F'ABR. DATtTN Jan. 1973 

IPlZEN~ER ; Kwal.lab. 

UIT TE i,rOEREN 
''~~'TID1GEIv' 

Meting afwijking Y+Y" 
afwijking X~X'! 

bij verdraaiïng X lijn d,m.v, 
rotatiespoel 

~.a,PP~~NtTI~R. 

T 

ONTVANGEN 73-01-26 

GENIETEN : 73-0 ï-27 

GEMETEN DOOR 

v. Polen 

Buis nr . , 

Afwi jkingY+ Y*+ (mm} Afwijking X +X" (mm} 

Midden links rechts boven onder 

0 0,7 1,0 0,4 0 
0 0,7 1,0 0,4 0 
0 0,7 1,0 0,4 0 

0,3 0,5 1,0 0,4 0,6 
0,4 0,5 1,0 0~4 0,6 
0~3 0~5 1 ~o 0,4 0,6 

G. Geevers. 

Hoek X lijn/ballon 

0°
—5° 
+5° 

Buis nr. 2 

Hoek X lijn/ballon 

o° 
—5°
-l-5° 

.:~_. ::,U:. ~:ï, 

Afwijking 1+Y" en a.f~rijking X+X" verandert niet bij 
verdraaiïng var. het beeld d.m.v rotatiespoel. 

KOFIE F3H. . 

Kuypers 
Laugerrian 
Modderman 
Radstake 
drs. Varekamp 
ir. Verhoeven 
Wassenaar 

N.V. PHILIPS' GLOEIIAMPENF~BRIEKEN, EINDNONEN, NEDERLAND. 
~_~._. 
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ELCOMA 
KtidALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEI~T 

~R-~4~93039 21-1 73-02-13 

BUISTYPE E 14-100GE 

AANTAL 6 

PROEFI•I?~ . : 

Vrijgave series 

Proef — serie i — serie 6 

FABR. DATUM 

ITdZENDER : Kwal.lab. 

U I T TE VOEREN 
I ~'T IIIGEN - 

~ineairiteit. 

R9FFGRTNR. : 

T 

ONTVANGEN 

GEI~TETEN 73-01-31 

GEI~~TEN DOOR 

v. Polen. 

. ..~ . 1 

Voor meetgegevens zie aangehechte resultaten. 

Meetbladen 2 t~m 13 
Grafieken 14 t~m 21 

G. Gee-iers. 

r;ViKL"UuIE 

De buizen voldoen aan de publikatie (max. 20~. 
Omgerekend naar de publikatie zijn de waarder 
voor 

lin. X X = 1,3~~min: 0,6 max: ',8ó 
lin. '~ X = 1 ,06~.mir~: 0 max: 1,7~ 

KOPIE Fii~ . 

Kuypers 
Laugeman 
Moddermaa 
Radstake 
Varekamp 
Verhoeven 
Wassenaar. 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN, EINDHOVEN, NEDERLAND. ~~ 
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Ò `~O ~ ~ 

Z 

w ~ 
O 

A 



~~ 
• it r 

~ 

a 

0 , 

\ ~ 

~~ 
4
\ 

V ~ 

r 

~ 
: 
J 
~ 

~ 

ti

/~ 



/lL 
!9 

a 
~ 

V 

Y 
1 

~ 
`0 

~0 
e 

0 
a • 

6.
.,•

~N
~ 

i 
y
 ~

~ 

O 

~ 

0 
a 

~ 

h-

~ 

a 

h 

~ 

~ 

r 
~i 

a 

~ 

~~ 



to ' 
it~ 

~ 0 
~--. 0 0 e 

~w' ., ti' 

~ 
d 

~ ~ ~ 
0 ~ ? 
~ y~ ~0 

~ O ~0 

~ ~ ~ 

~ ~ , 

9 ~ 
~~ Y 

o~e 

—,~ o, 

o. 

a. 

V 

M 

a 

~ 

.Z o 



,g~. itd 

~ 0 
~ C o 
~ ~~ ti

.; 
v 

r 
~ 

.2 
v 

2 
v °; 
0 
~ à 
~n ~ 
? v 
r ~ 

a 
ti

~ 

~ 

~ 

~ 
• ó t 
ti  --i 

T 
~ t 

Y ~` 

~ 

i 

V 

t 
2 

~e . 

~ 

~~ 



it 

ELCOMA 
KtivTALITEITS LABORATORIUM PROFESSIONELE KATODESTRAALBUIZEN 

RAR-8473029 4-1 73-02-02 

BUISTYPE E 14-100GH 

AANTAL 40

PROEFNR. 

GEGEVEN:, 

Serie 7 vrijgave 

FABR. DATUM 

INZENDER Hr. Kuipers 

UIT TE VOEREN 
T,"~,mINGEN 

Excentriciteit 

met correcties. 
met astigmatisme spots op-
elkaar leggen. 

R.zPPOP~TPIP~. 

m 

ONTVANGEN 73_01-24 

GEMETEN 73-Oi-26 

GEr~TEN DOOR 

V. Polen. 

-:x:~~'1~.~;:;LTLTAA^ : Da 

A. Gemeten met spots 
# astigm. gecorrigeerd, 

1. Exc. X 
.L ~ n Y ~ 

3. ~~ y~, 

4. Astigmatisme 
B. Gemeten met de 

verder als "A" 

1. Exc. X 
2. y~ 
3. Astigmatisme 

C;. Berekend e,Y = afstand 
Y~+Y" = berekende 

volgende metingen 

afzonderlijk 
bundelcentreri:~g 

2 bundels op elkaar 
(dekkend;. 

en 

gelegd. 

om 

berekeningen zijn uitgevoerd: 

(niet dekkend..}. (gefocusseerd, 
ingesteld. 

m.b.v. 

Y (dekkende 

de 2 bundels 

Y 
+ 1,9mm 

astigmatisme correctie 

bundels} 

op elkaar te ïeggen 

van Y+ en Y" 
nieuwe excentr. 

corr. nodig 
2.; 

zie bijlagen. 

Y~ 
y,~ 

+ 2,51 
- 5,74 
+1o,77mm 

clmm 

2 
a Vast. = astigmatisme 
Nast. 1 -Vast. 

Voo aarden en~rafieke~,r. — ---
:'amenvattin~ 

_~ _ + 1,Ooj 
X-z;~ _ - 7,26mm 
X+3s :_ + 9,43mm 

F'.zr:_~.;a`,ie <7mm 

- 6,26mm 
+10,16mm 

.~ 

7:; 1. 

~e~ °,etode ~ "spots van de 2 bundels dekkend 
~ maken "vereist herziening van de 

publicatie, en~of van de meeteis. 

~i~ de Huidige interpretatie van meeteis en 
pubii~catie, voldoen de buizen, indien gemeten 
vlg. de nieuwe roetode (dekkende spots;, niet 
aan de publikatie. 

KOPIE F~i-I . 

Kuypers 
Laugemanr 
Modderman 
Radstaxe 
Varekamp 
Verhoeven 
Wassenaar. 

N.V. PHILIPS' GLOEII/~MPENF/~BRiEKEN, EINDHOVEN, NEDERL1IND. -~., 
,~„ 



' /lo 
E 14-100GH 

a AST. 
Exc. (mm) voor a Y = Omm 

bijlage 1. 

X Y~ Y' v Y 
y, ~Y,~ : 

X Y 

-2 -0,5 +1 1,5 +0,25 +14 -2 +0,5 
-2 -4 -1,5 2~5 -2,75 +18 -2 -2,5 
+1 +6,5 +8 1,5 +7,25 +16 +1 +7~5 
-3 +1,5 +2,5 1 ,0 +2,0 +10 -3 +2 
-2,5 +0,5 +2 1,5 +1,25 +i7 -2,5 +1,5 
-1 +1,5 +4 2,5 +2,75 +24 -1 +3 
-3 -1,5 -1 0►5 -1,25 +7 -3 -1 
-1 +5 +7 2,0 +6,0 +18 -1 +6 
+1 0 +2 2,0 +1 +22 +1 +1 
+1,5 +2,5 +4 ï,5 +3,25 +14 +1,5 +3~5 
o -5~5 -4~5 1 ,0 -5,0 +10 0 -5 
+2 +3,0 +5 2:5 +4,0 +19 +2 +4 
+5 +3,5 +5 1 ►5 +4,25 +17 +5 +4 
-2,5 +0,5 +1,5 1,0 +1,0 +11 -2,5 +1 
-4 +3,5 +5 3~0 +4,25 +17 -4 +4 
-1 +1.0 +3,5 2,5 +2,25 +26 -1 +2,5 

~0,5 -0,5 +1 1,5 +0,25 +5,5 -0.5 +0,5 
+1,5 +2 0,5 +1 ,75 +6 c +2,5 

-1 b +1,5 1 ,5 +G,75 +14 -1 +1 
-0 -2 0 2 -1 +16 0 -0,5 
+3 0 +2,5 2,5 +1,25 +17 +3 +2 
-4 +6,5 +7~5 1 +7 +7 -4 +7 
+1 0 +1,5 1,5 +0,75 +15 +1 +1 
-2,5 -3 -1,5 1,5 -2,25 +19 -2,5 -2 
+i 0 +1,5 1,5 +9,7~ +16 +1 +1 
-2 +5 +7 2 +6 +15 -2 +6,5 
-0,5 +6 +8 2 +7 +19 -o f5 +7 
-0,5 +4 +4 0 +4 +7 -0,5 +4 
-1,5 -3~5 T2 1,5 -2,75 +11 -1,5 -3 
-3,0 +2 +3 1 +2,5 +13 -3 +3 
-1:5 -2 +1 3 -0,5 +14 -1,5 -0,5 
-1,5 +0,5 +1,5 1 +1 +14 -1,5 +1 
0 +0,5 +2 1,5 +1,25 +18 0 +1 
+2,0 +0,5 +1 1,5 +0,75 +4 +2 +1 
+1,5 +4 +3 1 +3,5 -~ +1,5 +3~5 

~ 1 ~5 +2,5 +3 0,5 +2,75 +7 -1,5 ~+3 
2 +0,5 +1,5 1,0 +1,0 +11 +2 +1 

-4 +3 +4~5 1~5 +3~75 +12 -4 +4 
-1 0 +2,5 2,5 +1,25 +24 -1 +1 
-1 +0,5 +1 0,5 +0,75 +4 -1 +1 

X -0,68 +1,09 +2,51 1,55 +1,8 +13,5 -0,68 +1:95 
n 40 40 40 40 40 40 40 40 
R 9,0 12,0 12,5 3,0 12,25 y4 9~0 12,5 
min-4,o -5~5 -4~5 0 -5,0 -8 -4,0 -5,0 
max+5,0 +6,5 +8,0 3,0 +7,25 ~26 +5,0 7,5 

_R 2,01 2,78 2 75 0,71 274 6,5 2,01 2,74 
x-3S -6,71 -7,26 -574 -o, 59 -6,42 -6,0 -6,71 -6,26 
x+3s+5,36 +943 +10,77 +3,69 +1aá 02 +33,0 +5,36 +10,16 

~~~ 
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What is new in the PM 3232 

In this article a new 10 MHz dual-beam oscilloscope, using a newly developed Philips 
rectangular dual beam, 10 kV mesh type PDA tube, is described. 
The instrument features a.o. 8 x 10 cm, display-area, 2 mV/cm sensitivity, automatic level-
detecting and DC triggering including auto-free-run. It can be powered from a wide range of 
AC voltages and external DC supply. 

./~ 
.0 MHz osciloscope having two inputs 

may not seem to be spectacular. 
One can find many types of them on the 
market each with various properties. In-
struments like these are used throughout 
the entire field of applied electronics, 
from medical/biological research to manu-
facture and service of electronic data-
machines and their peripherals. 
Because of the variety of applications for 
oscilloscopes in this class, one can not 
easily identify who is actually the user. 
Included are the highly-skilled electronic 
engineer, who knows and realises what an 
oscilloscope does or for instance the bio-

logical scientist who only wants to get a 

graphical presentation of his experiment. 
The latter possibly having little knowledge 
of electronics. 
But, whoever might use the instrument, 
they have one thing in common: they need 
a tool, a simple to operate, and reliable 
instrument which allows them to face their 
problem, without introducing new pro-

blems of operation. They want to be able 

to use it anywhere, in the airconditioned 

lab. or in the industrial environment of a 
steelmill and they want to take it from one 
place to another, easily. 

The target 
An oscilloscope with a specification which 

places it into. many applications, including 
radio and TV design and development, in-
dustrial service and service of data ma-
chines, telecommunication and education.. 
Ah oscilloscope, to be easy to operate and 
"fool-proof" to a high degree. 
It should be ergonomically designed and 
resistant against severe environmental 
circumstances. And, because an oscillo-
scope is an instrument to show things, it 

must have a large screen, with a bright-
ness of traces which clearly shows even 
the most difficult waveforms. 

The PM 3232 

The PM 3232 fulfils all of the above-
mentioned requirements. Its modern styled 
cabinet provides a firm construction with 
good accessibility to all circuits and corr:-
ponents. The total construction stands 
4000 bumps of 10 g in three directions, 
perpendicular to each other. Testing also 
comprises vibration between 10 Hz and 
150 Hz over an amplitude of 0.7 mm. with 
a maximum acceleration of 5 g in accord-

ance with IEC 68 specifications. Further-
more, the PM 3232 can be used in a wide 
range of ambient temperatures; viz. —10... 
+55 ' C. The obvious result of all this care 
is an excellent reliability. Its front panel 
lay-out and shape of controls, are ergo-
nomically designed, so that operators' time 
and error are restricted to the minimum. 
But let us have a look at the most im-
portant part of any oscilloscope: 

Test and Measuring Nous 1972/6 1 



The display system 
The heart of an oscilloscope is formed by 
the cathode-ray-tube on the screen of 
which all relevant information, like am-
plitude, time, and shape of a waveform 
are presented. As many applications of 
oscilloscopes require a means of compa-
rison between two waveforms, this screen 
should be as large as possible. 
The PM 3232 features a display area of 
80 cm~ (8 cm vertical and 10 cm horizon-
tal) on a rectangular, post deflection ac-
celerator dual-beam tube. The two beams, 
which can be deflected independantly 
from each other, produce two bright traces. 
This brightness, which is the result of a 
relatively high screen-current for each in-
dividual beam and the high total accele-
rating potential of 10 kV allows the user 

1. Simplified diagram 
of the CRT 

to see fast signals even at low repetition 
rates. Metal backing of the phosphor layer 
avoids burning, when high intensity is 
used. A simplified drawing of this newly 
developed Philips CRT is given hereunder 
in fig. 1. 

YB g Ya' XgX' 

_1,5 kV 
~ 10 kV 

Electrons are emitted from the cathode (c) 
and accelerated by the first accelerator 
(g~). The Wehnelt cylinder (g,) acts as 
first grid and defines the beam current 
and thus, the intensity. Passing the first 
accelerator (gZ), the beam has a divergent 
shape. By means of the convergent lens, 
formed by 9z~ 9a, 9aá a sharp focussed 

projection of the first crossover point is 
produced on the screen (s) forming the 
spot. However, the second accelerator 
electrode (g,) has two holes, instead of 
one. 

Photo shows assembly of vertical deflection plates 

s 

+ 8.5 kV 

The result is that the beam is split into 
two parts, thus producing two spots on 
the screen, instead of one as in a conven-
tional CRT. So, behind the second acce-
lerator, there are two beams. 

These two beams are deflected individu-
ally, one with the balanced pair of de-
flection plates Y;~ and Y;~', the other with 
Yl; and Yl;'. Horizontal deflection is the 
same for each beam, by X and X', so that 
both spots are always accurately traced, 
ensuring optimum time correlation of the 

two traces. After being deflected, the elec-
tron beams pass through a mesh, and are 
then accelerated by the post-deflection 
accelerating potential of 8.5 kV. This mesh 
acts as an electrostatic screen between 
the high post-accelerating voltage and the 
deflection plates. If this were not the case, 
the deflection sensitivity of the tube would 
have been considerably lower. 

Photo shows complete gun of PM 3232 cathode ray tube 
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Why dual beam 
The display of two waveforms simulta-
neously on one screen, can be done with 
two beams, which are individually deflect-
ed by two separate amplifiers. It can also 
be achieved by using a conventional single 
beam CRT, which displays parts of the 
two signals in atime-shared mode. 
The different set-up is illustrated in the 
following (simplified) fig. 2 and fig. 3 on 
the page 3. 

n'nver~ r.wwpnnwrw 
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The dual-beam method requires a more 
complex CRT construction and an extra 
amplifier, but it brings some significant 
advantages over the simpler-to-construct 
time-sharing system. 
The basic difference is that adual-beam 
oscilloscope always produces two uninter-
rupted waveforms at the same time, while 
in the time shared system, the single spot 
is always moving from one trace to the 
other. 
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2. The "dual-beam" circuit as used in the PM 3232. Two beams are gener-
ated in one gun and independantly deflected in the Y direction 
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3. The conventional time-sharing method having common X and Y plates 
and employing an electronic switching arrangement. Note that the two 
traces are written in parts so that discontinuities may be visible. 
Furthermore, this technique gives rise to ambiguity in triggering con-
ditions and can produce display errors. 

Fig. 4 illustrates one possible cause of error when 
a dual trace scope is in the chopped mode. Fun-
damentally this technique only shows half the 
waveform, the rest is interpolated. Although the 
display is not complete, note that the phase is 
correct. 

Time-shared oscilloscopes offer two dis-
play-modes, known as "chopped" and 
"alternate". In the "chopped" mode 
switching occurs at a fixed switching rate. 
The higher the frequency, the better the' 
resolution of the displays, but the switch-
ing frequency is limited by the bandwidth 
of the amplifier. In practice, this switching 
frequency is in the order of 50 times lower 
than the frequency limit of the oscillo-
scope. 
A time-shared oscilloscope is preferable 
used in this chopped mode but on the 
other hand, discontinuities are visible when 
the input signal interferes with the chopper 
frequency. Also single shot phenomena or 
signals with low repetition rates cannot 
be displayed at relatively high sweep-
speeds without visible interruptions (see 
fig. 4). 
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In the "alternate" mode, a time-shared 
.oscilloscope displays one complete trace 
per sweep, because the electronic. switch 
is operated at the end of each saw-tooth. 
The displaying sequence thus is for ex-
ample A-B-A-B etc. 
It will be clear that this method cannot be 
used for low-repetitive signals or single-
shot phenomena, as only one trace is seen 
at the same time. And it may even show 
misleading results! 

Imagine that this signal is connected to 
both inputs of atime-shared oscilloscope 
operating in the alternate mode. 

It should be displayed as follows: 

But it can go wrong! For example: 

(a) is the signal to both inputs 

t 2 t z ~ z t z 

(b) is the signal to trigger the time base 

(c) is the time base signal 

/J 

Significant electrical properties 
The input sensitivity of the PM 3232 is 
high viz. 2 mV/cm. This not only makes 
display of weak signals possible, it also 
allows the user to employ passive attenu-
ator probes, so that the parallel capaci-
tance loading the circuit-under-test is re-
duced. Even when a .100:1 probe is used, 
like the PM 9358, (input capacitance of 
only 2 pF) a useful sensitivity at the probe 
tip is achieved. 
The time base generator which has a wide 
range of sweep speeds (0.5 s/cm up to 
200 ns/cm) can be triggered by Yr~, Yl;, 
Ext or Mains frequency. This trigger sour-
ce selection makes the instrument really 
versatile. Triggering, by the way, is easy 
with the PM 3232. The trigger circuit can 
be DC coupled, a must when measuring 

/ Photo shows the clear front-panel lay-out of the PM 3233, the delay line version of the PM 3232 

(d) shows that odd sweeps start with pulse 
i whilst even sweeps begin with pulse 2. 

t z t 

z t 2 

The result looks like this: 

t z 

The more complex a pulse pattern is, the 
more chance that the display is not true. 
As has been mentioned before, a dual-
beam oscilloscope always produces two 
uninter-rupted waveforms at the same time, 
and therefore avoids the errors as men-
tioned above. Therfore, it is easier to work 
with and gives rise to less errors. Further-
more, it brings more advantage of the 
high accelerating potential as used in the 
PM 3232, because the maximum light out-
put is not divided over two traces as it is 
in the time-shared system. 

digital waveforms where duty-cycles are 
most variable. There is also a refined 
Automatic trigger mode. 
This Auto-mode ensures that a bright line 
is displayed under no-signal conditions 
for quick zero-referance. When a signal is 
applied the time base is triggered, auto-
matically, on a level which is variable be-

tween the extremes of the waveform. 

V rOnge 

~ 

~e e~ 
range 

This feature implies that nearly all signals 
can be displayed without even touching 

the level control! 
There is no "trigger-stability" control on 
the PM 3232. It triggers stable beyond 
10 MHz. 
Displaying video waveforms is also an 
automatic function. Pressing the button 
„TV" is all to be done to have the time-
base triggered by the televisions synchro-

nisation pulses. Selection of "Frame" and 
"Line" triggering is done automatically 

while setting the time-base speed. 

Conclusion 
The PM 3232 is a general purpose oscillo-
scope, in which much attention is paid to 
the display system including the cathode-
ray-tube. Many measurements can be 
made using the very convenient automatic 
trigger mode. DC trigger coupling ensures 
stable displays, even when repetition rates 
and/or duty cycles of the signals to be 
measured are variable. 
The photographs with this article will show 
the very clear, functional design with which 
every operator will feel familiar in a few 
seconds. 

Thanks to the use of building-blocks, ptug-
in semiconductors and wiring, service-
down-time is restricted to a minimum, in-
creasing the efficiency and usefulness of 
the new PM 3232 dual-beam oscilloscope. 
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Rx/AB/521 
Dev, CRT 

DYNAMIC FOCUSSING, UNBLANKING AND 

E:{TERNAL INTENSITY DRIVE FOR THE SPLIT 

BEAN cRT 65E1Q. 

~~ 

Introduction:

One of the phenomena of the split beam CRT is the vertical movement of the 

two beams dependent ,on the focussing vcltage. This can be explained on 

the basis of the ,figures 1 and 2 In fig. 1 the beam of a CRT has been 

drawn. In the plane at point 1 the catt~,ode is situated. At point 2 is the 

cross-over point and at point 3 the focussing electrode is working. The 

beam has a minimum diameter at point F of the screen (indicated with 4). 

In fig. 2a a similar beam is shown, but now an electrode with two small 

holes (5) is present so that only two small parts of the beam can reach 

the screen. 

This is the principle of a split beam CRT. If now the focussing voltage 

is changed so that the focussed beam is no lcnger at the plane of -the 

screen, a situation arises as shown in fig. 2b. The beam is focussed 

in front of the screen (seen from the cathode) in F' and the two beams 

do not reach the same point of the screen. Fig. 2c gives the case at 

which the beam should be focussed behind the screen in F". 

Varying the focussing voltage in such a way that the situation of fig. 2b, 

a and c are passed through successively ane sees the two spots on the screen 

moving in opposite vertical direction. 

A second effect of the split beam CRT is a vertical movement of the two 

spots if the intensity of the spots is changed. This has two reasons: 

First the cross-ever point moves a bit in axial direction so that t!-:e 

focussed point of the beam also moves in the same way as shcwn in fig. 

2a, b and c. 

The second reason is the space charge of the electrons, through-whicri 

they repel each other. In an electron beam this .results in a divergence 

of this beam. 

It will be clear that this repulsion and so the divergence of the beam 

will increase if more electrons are present in thïs beam. In other words ~, 
Varying the intensity results in an axial shift of the focussed point of 

the beam. For the split beam CRT this means that the two spots on the 

screen are not only defocused, but are also moving in opposite vertical 

direction. 
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CATHODE RAY TUBE REPORT. 
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AUTHOR: R. Hooghordel. 

DATE: 28.9.1970 
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PROJECT NO.: 390 

'PITLE: Dynamic focussing, unblanking and external intensity drive for 

the split beam CRT 65E14. 

SUMMARY: 

In a split beam CRT vertical shift of the two traces occurs due to in-

tensity modulation. 

This effect is caused by a defocussing of the electron beam and it can 

be avoided by refocussinh. 

In this report a circuit is described which supplies a dynamic focussing 

voltage to g3 (related to g1 drive, which properly operates with 

time base speeds up to 10 nsec.~cm. 

As g1 and g3 are at HT level both signals are DC coupled supplied from 

zero level to HT level via a special chopper circuit. 

3y application of the circuit the unblanking signal, the intensity 

control voltake and the external CKT driva voltage car. be supplied at 

zero level. 

The design offers the possibí~ity to apply low voltage transistors (BC 107) 

which reduces cost. 
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Both of the two before mentioned effects are very unpleasant operating 

an oscilloscope, especially if the DC level of the observed signal is 

important. Therefore,a circuit has been developed which provides a correct 

focussing at any intensity The voltage at the focussing electrode changes 

simultaneously with the voltage at the control grid and so a dynamic 

focussing is present. 

As the external intensity drive signal is also put to the control grid 

(instead of to the cathode, as usually occurs) via this circuit, 

the dynamíc focussing also works for this external CYiT drive. 

With the application_ of this circuit it i.~ onl,y necessary to adjust the 

DC focussing voltage once with a trimr.,ing potentiometer. 

Principle of the circuit. 

The focussing electrode has to be driven by a DC voltage (proportional 

to the intensity control'}ioltage) as well as an AC voltage (proportional 

to the unblanking signal and the external CRT drive). 

A method to transmit this voltage to the focussing electrode is to use 

the principle of the "DC coupled unblanking circuit" as described in re-

port nr. Fïx/?v[Ww/Rwx1/b7/541. This circuit Yeas a chopper in order to transmit 

the DC voltar;e and the low frequency part of the AC voltage. The high 

frEquer.cy part of the"signal is put to the electrode concerned directly 

via a small capacitor C1, see fig. 3. The chopped DC and'low frequency 

part of the signal is transmitted via another small capacitor C2, after 

which a diode restores the chopped signal at a certain EïT level. The 

chopper pulses are removed by a low pass filter formed by the resistor 

R1 and the capacitor C1. For a good working of the restoration the 

EIïT must be capacitïvely grounded. 

Without adaptation the circuit, as described in the before mentioned 

report, is not usable for transmission of the focus correct_on signal. 
Y~ 

This signal, namely, consists of two different AC components. As the 

signal has to be available for the direct (h.f} coupling via C. of 

fig. 3, first the two components will have to be mixed. 

Since an unblanking circuit is still necessary, a circuit has been 

devolo,~ad in which the transsnittïng of the unblanking signal, the •eternal 

CRT drive and the intensity control voltage to g~ have bean combined with 

the transmitting oY the dynamic focussing voltage to the focussing electrode 

g3. Fig. 4 shows the block diagram. 

In the first stage tho unblanking signal, the external CRT drive signal 



and the intensity control voltage are mixed. As the signal for the 

dynamic focussing sho~.,1d be in op-fosition with the signal put to the control 

grid an invertor is applied. The output signals of invertor and mïxer 

are provided with spikes by the chopper. 

Both, the chopped signals and the signals without spikes, are put to 

the EHT levels in the before described way via small capacitors. 

Required control grid drive for the 65E14. 

The maximum cor_trol voltage for extinction of a focussed spot of the 

65 14 amounts to approx. -b0 volts with respect to cathode. The drive 

voltage from this cut-off value to 10/uA screen current is about 10 to 30 

volts. So unblanking pulses of about 35 volts are sui'ticient to drive 

the control grid if this electrode is biased at the cut-off value. 

In fig. 5 two characteristic curves have been drawn with the screen 

current versus the control grid voltage. The rir~ht nand curve represents 

a CRT with a low cut-off voltage and the left hand Curve represents 

a CRT with the maximum cut-off voltage. A, B and C indicate three possible 

situations to drive these CRT"s. Pulse A is necessary far maximum screen 

current of the CRT with the right hand curve. Pulse B gives.a maximum 

drive for the CRT with the left hand curve and pulse C is necessary 

for extinction of the picture of this CRT. The circuit should be able 

to handle a voltage swing which amounts to the sum of the 

maximum cut-off voltage and the unblanking pulse. As this voltage swing 

(about 100 volts is too large to make a circuit with inexpensive transis-

tors two measures have been taken to decrease this ranée: 

1st. A trimming potentiometer has been put at EHT level in order to 

adjust the cut-off voltage for the concerning CRT. 

The difference between the situations A and B in fï~r. 5 cai: thus be 

bridged with this potentiometer. 

2nd. To control the intensity the amplitude of the unblanking 

pulse is varied. This is illustrated by the figures 6a and bb. 

Fig. 6a gives the situations for maximum intensity, low intensity and 

no intensity if the whole pulse is transmitted to the control grid. 

In fig. 6b the same situations are given, but now they are attaineà by 

decreasing the amplitude of the unblanking pulse. 

These two eieasures decrease the required voltage rangy-e of the circuit 

to about ~0 volts, if some reserve is taken into account. 

4 
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The mixer. 

The mixer stage is a shunt feed beck amplifier with the transistor 

BC 107, as shown in fig. 7. 

The shunt feed back circuit is very suitable far this purpose because 

of its very low impeàance between base and emitter and its low output 

impedance. 

The low base-emitter input impedance guarantees no influencing from 

the si~~nals to be mixed to each other. 

'Phe low output impedance is favourable for a good working of the low pass 

filter R1 C1 of fig. 3 of which ~`1 is connected to the output of this 

mixer stage. 

The maximum allowed collector-emitter voltage at open base oi' the BC 107 

is 45 volts which is sufficient to handle the unblanking pulses of 40 

volts. 

The before described method of decreasing the unblankíng pulse for 

intensity control could be attained by varying the bias current in the 

base circuit and so bottoming the transistor. However,this results 

in a very great delay for the positive.~;oing step of the pulse. 

Connecting a diode in series with the input resistors (D2 in fig. 7) 

makes it impossible to drive a current from the input into the base of 

the transistor so that the transistor never will bottom. 

The rise time of the unblanking pulse is important for the beginning of 

the visible part",bf a written line. It depends on the collector capacitance 

,•~ of tree BC 107 and the collector resistor. 

However, the rise time is mainly governed by the feed back impedance between 

collector and base. 

With a big enough negative inr~ut current the collector volta;~e tends. 

to rise to +90 volts, but is catched at +45 volts. 'Phe feed back stops 

and the transistor is cut-off to a negative voltage which is limited 

by diode D3. rig. 8 gives a typical form of the .leading ed~Te of the 

pulse, Fulse A gives the situation for maximum intensíty and pulse B 

gives the situation for a low intensity. 

From fig. 8, pulseA, it shoula appear that the first part of the written 

line would not have a constant intensity, but at high intensity levels 

hardly any difi'erence in intensity is perceptible. In practice it turned 

out that there is hard y" any stift in the beginning of a written line at 
Y 
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a deflection seed of 10 nsec~cm controlling the intensity from almost 

zero to maximum, apl,lying the circuit as shown in the complete circuit 

diagram of fig. 11. 

As this shunt feed back stage inverts it is necessary to drive the 

circuit with a negative polarized unblanking pulse. In general this 

will give no difficulties because tris pulse is obtained from the sweep 

multivibrator at which the pulse is available in both polarities. 

Due to the inversion the polarity of the external drive signal has to 

be the same as for cathoae drive. 

The invertor. 

The invertor is in principal the same circuit as the mixer. In this 
~-. 

-~ stage no protection diode against bottoming is present. The stage has been 

biased in such a way that at driving between 0 and + 45 volts no 

bottoming will at,pear, 

~ 

The chopper. 

The chopper is an astable multivibrator. with a PNP transistor and an 

NPN transistor. In contrast with the weïl known circuit of the 

astable multi vibrator with the same types of transistors thís cne can 

deliver very short pulses with respect to the repetition time. 

The circuit is shown in fig. 9 and the working is as follows: 

The NPN-,transistor T2 is conducting and its emitter voltage ís defined 

by the resistors R2 + R3 and R4. 'Phis volta,_e is about 4U volts at a supply 

voltage of 45 volts. At first the voltage across the capacitor C is zero 

so that the emitter voltage of the PNP transistcr T1 is also +40 volts 

and as its base is connected to the +45 V supply T1 is not conducting. 

Now C is charged from the +90 V supply via R1 and t~5. As soon as the emit-

ter of T1 becomes positive with respect to íts base T1 starts conducting 

so that its collector voltage (which was nearly zero if R2 « R3) rises. 

Via R3, T2 and C this rising is put to the emitter of T1 through 

which T1 conducts more and more and the collector voltage of m1 moves very 

fast from nearly zero to +45 volts and T1 is bottoming. Now C discharges 

via T2 and the emitter to base diode of T1. During this the emitter 

voltage of T2 rises until T2 starts bottoming. Now the emitter voltage of 

T2 cannot rise anymore and thus the emitter voltric.;e of T1 falls. The 

consequence of this ís that the collector voltage of T1 falls and thfl.s 

falling, is put via R3, T2 and C back to the emitter of T1, The collector 

voltage of T1 falls very fast from + 45 volts to nearly zero and the 

- ~ - 
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emitter voltages of T2 and T1 are +40 volts again. 

After this a new cycle starts with the charging of C, 

Fig. 10 gives the wave forms at the emitter of T1 , the collector of 

T1 and the emitter of T2. For clearness'sake the pulse width has been 

drawn too long with respect to the repetition time. 

Performance.

The complete circuit diagram is given in fig. 11. 

'rhe input resistor fqr the unblanking pulse R1 has beer chosen to 10k IL 

in this case. It may however have any other value, dependent on the 

available unblanking pulse voltaE,e. With 10k n input resistor the amplifi-

cation of the stage is 1x because the feed rack resistor H5 is 1Uk n 

too. 

Dependent on the pulse width%repetition time ratio of the multivibrator 

a part of the chopped signal is lost at the transmitting with the capacitors 

C6 ánd C8. l'he greater this ratio is, the smaller the average voltage 

of the spikes 

correct ratio 

directly, and 

is and the less is lost of the signal. In order to ,;-et a 

between the (h.f.) signal, transmitted via C5 (and C7) 

the chopped '(l.f. and llC) signal the first one is attenuated. 

The attenuating can be adjusted with potentiometer P3 for the control 

grid drive and with P5 for the dynamic focussing. 

Adjusting is possible by drivin£; with pulses with a rather long repe-

tition time, for instance 10 m sec. At incorrect adjustment the top of 

the pulse, measured on g1 or g3 of the CRT, is not flat. 

The ratio between the signals on g1 and gj can be adjusted with potentio-

meter P4. The static focussing; voltage can be adjusted with P7. 

It is récommendable to use resistors with a lcw temperature coefficient 

for R26 and R27 in order to keep the focussing voltage constant. 

With potentiometer P6 the control grid voltaf;e of the CRT can be 

adjusted to the cut-off value or some more negative. P1 is the intensity 

control potentiometer. P2 is a pre-set potentiometer for. adjusting; of 

a maximum screen current, if desired. It can also be replaced by a fixed 

resistor. 

The sliding contacts of P6 and P7 are h.f, decoupled with 10kpF 

capacitors (C9 and C10) connected to the -1500 V supply. 

C11 is the smoothing capacitor of the -1500Vsuppiy. 

If the resistors R16 and R19 of the multivibrator are connected to earth 

the loro~•er level. of the pulses is about + d. volts. Since the collectors 



of T1 and 'e2 can be driven to nearly +1 volt in this case chopping 

would not be correct. 

Therefore i~16 and R19 are fed from a vol`GLge of -5 volts, obtained from 

the -30 volts supply via ft21. 

The pulse width of the chopper 

time is about 8/nsec. The rise 

pulse is about 10 nsec. 

'Phe transistors T1 and T2 have 

thermal resistance of this 

Thedynamic focussing works 

10 nsec.~cm. 

fin 

pulses is jj0 nsec. and the re~;etition 

time as well as the fall time of the 

to be provided with a cooling fin. The 

has to be maximum 200°C~watt. 

satisfactorily at time base speeds 

R. Hooghordel. 

up to 



2 

2 

3 
I 
I 

~ 
3 

I 

~ 

I 

5 
I 
I 

4 

4 
~ 
i 

Fig.i 

Fig. 2a 

F i g. 2 b 

F"
-. ~~ar.~--

Fig.2c 



EHT---

O V. 

input 

INTENSITY CONTROL 

VOLTAGE 

UNBLANKING 

SIGNAL 

EXTERNAL 
C.R.T. DRIVE 

Fig.4 

MIXER 

JIIIIII~ Illlllllt

R2 

R1 

EHT-------

output 

I 

Fig.3 

E.H.T. 

INVERTOR 

~ 

91 

CHOPPER 

-1500 V -1000 V 
93 



SCREEN 
CURRENT 

~ 
- Vg~ 

I 

i 

a 

c 

1 

~ 
_Vg~ 

I 

i

t 

I 

I 

g 

i 
C 

A 

I 
A 

I 

SCREEN 
CURRENT 

Fig. 5 

- -~- - - 

.♦-- 
- V91 

i
~ 

i
i 

i 
I 

A ~ 

~ 
I 

1 

1 I 

I ~ 

~ 

r 
C 

Fig. óa Fig.ób 

e 

1 SCREEN 
CURRENT 



t q0 V 

+4SV 

INT. CONTROL  

VOLTAGE I I

UNBLANKING I I
SIGNAL 

EXT, CRT.  }-- 
DRIVE 

MAX. INT- - - - - - 

CUT-OFF VALUE - - - - 

-~ t 

C~ 

Fiy, 7 

Fiq.B



+ 90 V 

ï 

+45V 

~ 
T~ 

~~ 

~ 
T2 

 I 
Rg 

R5 

1 

  COLLECTOR VOLTAGE T1 

-- - -- - EMITTER VOLTAGE T~ 

• - •  EMITTER VOLTAGE T2 

Fig, 9 

t 45 V 

Fig .10 



- 13 

U 
tl
n 
c 

O 
~ 
c+f 

t 

~ 

~ 

t 

Y ln 

~ ~~
á --~  

' 

r3 
Y ~ 
N of 

7 

~ 

~ 
a 

os~. 

O~vQ

ó ~•.^ 
—` v 

,,. o m 

N 
Y 
N 

+ M~ 

M1 

X a 
m 

w•— 
~E 
~v 
~c 

)+ P 
~ ~ 

~ 

~ 
> 
O 
~ 
+ 

Y 
~ 

7 

O 

~ 
n. 

Y 
0 

~ 

a ~~ 
C ~ 

Y N '- 
C M `~ 
~ ~ P naV 
~ c 
~ ~ 

N 
~ 

c
x
t.
 C

.R
.T

. 
d

ri
 

~ 
Y 

N 
~ 

~ 
~~ 0 
r ~ 

Y + 

~ 
~ ~ 

N 
Y 
N 

~ 
N 

~ .; 

O 
~- C 
2 

`- 

b P 

O .~ 

O 
N p 
I- u 

4 v 
c ~ 
v .. 

f=-~3

~ 
V 

I I 

Y (] r 
N •~j V 

~ 

Ná ~ N á 
C 

..dr M b 
C .0 d 

> 
0 
M 
I 

.~
á r 
m ~ 

Y IA 
~ 

~ N 
N 

N N~ 
N ~ 

~ 

~ 

Q 

S 

~ 
e- 

r 
0.

Y 
Q 
N 
N 

~O 
N 
d 
Y ~ 
O 
~ 

T 
~r 

N 
~ 

~ 
w.V 
7 r 
v p ~ O r 

~. 

~ ~ 

> 
O 
0 ~, ~ 
~ 

V 



PHILIPS 

APPLICATION 
INFORMATION 

ELECTRONIC COMPONENTS 
AND MATERIALS DIVISION 

346 

DEVELOPMENTS IN ELECTRONIC CIRCUITS AND SYSTEMS 

Grid Drive and Dynamic 
Focussing Circuit for 
E14-100 GH Split-Beam CRT 



~ 



■ 

■ 

a  

Ica  

ion

i  n  

orma  

ion

i 

346 

Grid Drive and Dynamic Focussing Circuit 
for E14-100 GH Split-beam CRT 

R. Hooghorde) 

Date of release: 29 December 1971 



The content hereof 
is intended to bring recent developments 
in electronic circuits and systems 
to the attention of potential users; 

it is furnished for guidance only, 
care having been taken to ensure 
its accuracy and completeness 
but no liability therefor being assumed; 

its issuance does not imply 
a licence under any patent, 
nor is it to be reproduced 
in any way, in whole or in part, 
without the written consent of: 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN 
Electronic Components and Materials Division 
EINDHOVEN, The Netherlands 



CONTENTS 

1 INTRODUCTION 5 

2 ADVANTAGES OF SPLIT-BEAM CRTs OVER DOUBLE-GUN TYPES 5 

3 DYNAMIC FOCUSSING 6 

4 CIRCUIT DESCRIPTION 8 

4.1 Block diagram 8 

4.2 Drive requirements 10 

4.3 Mixer 11 

4.4 Inverting stage 13 

4.5 Chopper 13 

4.6 Complete circuit diagram 15 



RZ29hl ~4 

This picture shows the advantages of dynamic focussing: intensity modulation 
does not cause vertical shift or de-focussing of the trace. 

The circuit described here provides automatic focussing, which prevents 

vertical shift in a split-beam cathode-ray tube caused by varying beam 
intensity. It also will prove a valuable addition to oscilloscope designs 
including single-beam cathode-ray tubes. 



I INTRODUCTION 

The circuit we present here eliminates the vertical trace shift that occurs in split-beam 
cathode-ray tubes (CRTs) when intensity or focus is adjusted. It has the additional advantage 
that no panel-controlled focus adjustment is needed, as focussing is automatic. This feature 
makes the circuit also attractive for storage oscilloscopes, single-event recording, etc. Further 
merits are: intensity adjustment and intensity modulation occur at zero voltage level; 
inexpensive, low-voltage transistors are used. The circuit is capable of good performance at 
sweep times down to 10 ns/cm. 

Though primarily intended to drive the E14-100tH tube, the circuit can be readily adapted 
for any type of CRT. 

Below we enumerate the most important characteristics of the newly introduced rectangular, 
flat-faced E14-100tH split-beam CRT: 

Final accelerator voltage: 10 kV 
First accelerator voltage: 1.5 kV 
Horizontal deflection factor: 13.5 V/cm 
Vertical deflection factor (each system): 9 V/cm 
Vertical useful scan: min. 8 cm 
Horizontal useful scan: min. 10 cm 
Horizontal and verticaLoverlap of the two systems: 100% 
Line width at screen centre 

(5 µA screen current per system): 0.35 mm 
Face dimensions: max. 10 cm x 12 cm 
Overall length including socket: max. 42.5 cm. 

2 ADVANTAGES OF SPLIT-BEAM CRTs OVER DOUBLE-GUN TYPES 

Beam splitting to get two-trace display has been adopted for several reasons: 

1. A mesh p.d.a. electrode system becomes economic from a viewpoint of CRT design; it 
improves the deflection sensitivity, increases the useful scan and allows the use of a 
rectangular screen. 

2. Both horizontal traces are perfectly parallel and the horizontal deflection sensitivity is the 
same for the two beams, as there is a common horizontal deflection system. 

3. Vertical overlap is 100 %just as it is horizontally. 

4. The beams land on the screen at an angle close to 90°; so image distortion is negligible, 

5. Because asingle-gun system is used, the CRT is slim and, thus, occupies little space. 

5 



3 DYNAMIC FOCUSSING 

Variation of the focussing voltage does not shift the spot in a single-beam CRT (Fig.l); in a 
split-beam CRT, however, the two spots move in opposite directions (Fig.2). Another effect, 
not shown in the sketch of Fíg.2, is that the beam cross-over point P moves slightly along 
the horizontal axis when the grid (gl) drive voltage is varied. This results in a relatively 
large horizontal displacement of the focal point F, the image of the cross-over point. Thus, 
once again, a vertical spot shift occurs, but after re-focussing, the focal point coincides with 
the plane of the screen (which implies that the spot shift is reduced to zero). So spot shift 

will not be observed when a focussed spot is maintained. This then, is the principle of 

dynamic focussing. 

k 2 

]264031 

Fig.l. Path of beam in single-beam CRT (no vertical deflection). 
  focussed beam; ---- = de-focussed beam. 
k =cathode plane; 
P =beam cross-over point (approximately coinciding with gl-plane); 
2 =plane of 82; 
3 =plane of S3 (focussing electrode); 
s =screen. 
The sketch shows that focus adjustment does not result in spot shift. 

tl 

b 

c 

1264x35 

Fíg.2. Path of beams ín split-beam CRT (no vertical deflection). 
4 =beam splitting electrode; 
F =focal point. 
Note that focus adjustment causes the spots to shift vertically in opposite direction; see azrows. 



Fig.3 gives an approximated plot of the relationship between the variation of voltage on the 
CRT grid (~vgl) and that needed on the focussing electrode (~vg3) to keep the spot in 
focus. It is seen that the focussing electrode must be driven im antiphase to the grid. As the 
prescribed Ovg3/Avgl-relation is only approximately linear, a residual, hardly observable spot 
shift persists. 

7264029 

e~9, 

Avy~ 

Fíg.3. Approximated plot of relationship between vaziation of grid voltage (D Vgl) and vaziation of voltage 
on the focussing electrode (~ Vgg) required to maintain a focussed spot. 



4 CIRCiIIT DESCRIPTION 

4.1 BLOCK DIAGRAM 

8 

inverted 
unblinking signal 

~ u ~ 
intensity nadulation p —i 

intensity odjustment pJ 

miser 

to g, 
of CRT 

A 

-1500V 

D 

-1000V 

E 

1LOkHz 
cMpper 

Fig.4. Circuit block diagram with waveforms. Mixer input signals aze at eazth potential. To obtain good 
dynamic focussing, the gain of the inverting stage is made adjustable. Waveforms A to E are 
shown on opposite page (vertical scales 20 V/diY). 

First we will give a broad description of circuit operation. Fig.4~'§hows the block diagram, 
and some waveforms are given on the opposite page. The circuit includes a mixer for 
gl-drive, an inverting stage to obtain a dynamic focussing signal forS3-drive, and a chopper 
for d.c. restoration of the drive signals against the high-voltage levels of gl and S3. 

The míxer delivers a grid drive signal which is the result of the unblinking signal, an intensity 
modulation signal (if present), and the variable d.c. level for intensity adjustment. As the 
mixer produces signal inversion, an inverted unblinking signal must be applied to its input; 
in most oscilloscope circuits, this waveform can be obtained from the sweep generator. To 
provide d.c. coupling to the CRT-grid, the mixer output ís chopped (via Dg) and restored 
against —1500 V by network C6 R16 D6. The restored signal is smoothed by low-pass filter 
R 14 C3 to remove the chopper spikes. To pass the high-frequency components as well, C3 is 
returned to the míxer output. A thorough treatment. of this type of grid drive is given in an 
earlier publication*. 

The inverting stage drives the focussing electrode, S3, in antiphase to gl (ref. Fíg.3). As seen 
from the diagram, the 83-drive circuit is similar to that of gl: C9 R31 D9 is the d.c. restoration 
network, and R29 Cg is the smoothing filter to obtain a clean drive pulse. The ratio ~vg3/Ovgl 
required for good dynamic focussing varies somewhat from tube to tube; hence, the gain of the 
inverting stage is made adjustable. 

On the opposite page, oscilligrams are given of the waveforms at the points indicated A to E in 

Fig. 4. The outputs of the mixer and inverting stage are those for high and low intensity (note 

CRT-grid cut-off level marked at the left) and with intensity modulation added. 

* A.I. No. 326 —Anew CRT-grid drive circuit using d.c. restoration of the unblinking signal. 
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4.2 DRIVE REQUIREMENTS 

The drive requirements determine the collector-emitter voltage rating of the transistors used in 

the circuit. For our purpose, the BC107-transistor is attractive considering its price and h.f. 
performance. Figs 5, 6 and 7 illustrate how the grid drive was adapted to meet the BC107-
collectar voltage capability. 

10 
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JZ64031 
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Fig.S. (a) grid drive circuit. 

(b) minimum-slope screen current/grid voltage characteristic and grid drive. 
Peak grid drive required is 105 V. 
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Fig.6. (a) grid drive circuit with pre-bias Vpr included. 
(b) minimum-slope screen current/grid voltage characteristic and grid drive. 
Peak grid drive required is 70 V. 
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Fig.S shows the grid drive circuit and the IS/Vg 1-characteristic of the CRT. The specified 
maximum grid cut-off voltage (visual spot extinction) is 70 V, and the maximum positive 
going grid drive needed to increase the screen current to 10 µA is about 30 V. Thus, as Fig.Sb 
shows, the peak grid drive voltage required is as high as 105 V. Inclusion of a variable grid 
pre-bias, Vpr , as illustrated schematically in Fig.6, caters for the spread in grid cut-off 
voltage (Vpy about 35 V max.). Now the peak drive voltagé required from the circuit is no 
more than 70 V. However, it will be recognized that any negative voltage driving the grid 
beyond cut-off is useless. Grid drive limiting as illustrated in Fig.7 reduces the necessary 
peak grid drive to 40 V, which.is within the collector voltage rating of the BC107 

(VCEO max = 45 V). 

~max40Vti~ VPr=

IS

10NA 

-Vg~ i 
~-30Vii 
~. i 

~ ~ i 
max70V~ 

high 
intensity l

l

j ~ I ~ I
i 

~ i 
i~ 35V ~i 
i i 
I Fig.7. Illustrating grid drive limiting. 

Peak grid drive reduced to 40 V. 
spot J 

extinction 
ll ~ 

i 

~ 
35Vmax 

7Z6~0J0 

4.3 MIXER 

A shunt-feedback stage is chosen for the mixer because it exhibits low input and output 
resistance. In the circuit of Fig.8, the input resistance is only a few ohms; so the base of 
TR 1 is at virtual earth potential, which prevents interaction between the input signals. 
Owing to low output resistance (a few tens of ohms), the effect of wiring and collector 
capacitance is small and thus good pulse response can be expected. 
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,~-+SV 
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11 
Fig.8. Mixer stage, and output waveforms for two different intensity adjustments. 



Catching diode D2 limits the collector voltage to +45 V, the VCEO-rating of the transistor 
(BC107). As the feedback current if7i is equal to ibias - it - i2, the mixer output for 
collector voltages up to +45 V is: 

vC = VBE + (ibias - il - i2)R8 ~ VCmin ~ (1) 

where VBE is the forward base-emitter voltage (about 0.7 V for BC107), Rg ís the feedback 

resistance (10 kSZ), and the quantities ibias it and i2 follow from Fig.8. As the formula 

shows, a change of ibias (adjustment with R6) results ín a vertical shift of the collector 
voltage waveform; in this way intensity adjustment is obtained. Further, the region of linear 
operation is determined by: +45 V ~•vC %VCmin• Mixer output waveforms are sketched 
in Fig.8 for two different adjustments of intensity. 

A limited grid drive, recommended in subsect. 4.2, is obtained because the collector voltage 
is restricted to the lower level VCmin (about +2 V). Transistor saturation must be avoided 
under this condition, otherwise intolerable pulse delay will result. Therefore, diode D1 is 
included. It is reverse-biased when the input signal is high, thus preventing excessive base 
current to flow. With D1 blocking, base current is supplied through Rg. Now the transistor 
cannot saturate as the voltage at the collector is higher than that at the base. Diode D3 
protects the emitter junction against excessive reverse voltage when the input drive would 
become strongly negative. 

As the base is virtually at earth potential, the gain (absolute value) for each of both input 
sources is equal to the feedback resistance divided by the source series resistance (neglecting 
the internal source resistance). Since in Fig.8 resistors Rl, R2 and Rg are equal, the gain 
amounts to -1. If the amplitude of the unblanking pulses differs from 40 V, the gain is 
adapted by choice of R 1. 

Fig.9 illustrates an important advantage of grid drive limiting. With no grid drive limiting 
(Fig.9a), the beginning of the trace shifts considerably at small sweep times when varying intensity. 
However with grid drive limiting (Fig.9b), the shift is much reduced; it appears to be less 
than 5 mm at 10 ns/cm sweep time when the intensity is varied over its full range. As shown 
in Fig.9b, pulse rise time (pulse increasing from 10 % to 90 % of steady-state value) is about 
50 ns at high-intensity setting. 

cut-off y
level 

Q 

z 

time 

grid drive 
limit 

i• —z 50ns -~ 

z 

time 

]26407(. 

Fig.9. Waveforms of grid drive voltage vgl (<0): (a) no grid drive limiting, (b) grid drive limiting. 
Curves 1 valid for high-intensity adjustment; 
Curves 2 valid for low-intensity adjustment. 
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4.4 INVERTING STAGE 

The inverting stage, Fig.10, is similar in operation to the mixer. As its input levels are 
predictable (max. level +45 V, min. level equal to VCmin)7~ the stage can be designed in 
such a way that no transistor overvoltages or transistor saturation occur; hence, the 
protection diodes are omitted. To achieve proper dynamic focussing, the gain is adjusted 
with R19 (ref. subsect. 4.1). 

The expression for the output voltage of the inverting stage is similar to eq.(1): 

vC = VBE + (Ibias — íin) (R19 + R22), (2) 

where VBE is the forward base-emitter voltage; the other quantities ín the right-hand member 
follow from Fig.10. The magnitude of ibias is so chosen (selection of R21) that linear 
operation occurs over the entire range of input drive; this is essential for correct dynamic 
focussing. 

+40V-- 

~~  
+SV~ 

+2V _ 1̀  f~L 

-30V 

+90v 

]Z6í041 

~--+3V 

w~---+41V 
~ --+38V 

Fig.10. Inverting stage and output waveforms for two different intensity adjustments (potentiometer R lq 
set for unity gain). Input waveforms derived from Fig. 8. 

4.5 CHOPPER 

Fig.l l illustrates the chopper circuit which is an astable multivibrator designed to deliver 
very narrow pulses (about 5 %output duty cycle). In addition, chopper output resistance is 
extremely low. As a consequence, signal attenuation due to chopping becomes negligible. 

OUC 

A B C 

+90V 

+45V 

J 

-30V 

7264073 

Fig.l 1. 140 kHz chopper circuit with waveforms. 
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The state of TR4 changes between conduction and heavy conduction (saturation) whereas 

TR3 is switched between cut-off and saturation. Circuit operation, illustrated by the 
oscillograms, ís as follows. With Cl 1 initially uncharged and the base of TR4 at +41 V, 
transistor TR3 is ín the cut-off condition and its collector voltage ís LOW (-0.5 V). However, 

C3 charges through R33 and R39, the lower end of R39 being held at —5 V bias level. (The 
necessity for biasing is explained below.) After a given time delay, the emitter junction of 

TR3 starts conducting; owing to regenerative feedback, this transistor is switched to saturation 

with its collector voltage rising stepwise to HIGH level (+45 V). Now Cl 1 is rapidly 

discharged via TR4 (emitter-follower action) and the emitter junction of TR3. While, the 
capacitor discharges, the emitter voltage of TR4 rises until the transistor saturates. Then 

the voltage level at the right-hand plate of C11 is held fixed at a value very close to +45 V. 

As a consequence, the discharge current flowing across the emitter junction of TR3 must 
decrease; as soon as this commences, the transistor returns to cut-off condition, which 
repeats the process. 

Because the capacitor discharge time constant is much smaller than the charge time constant, 

the chopper output has a low duty cycle. Fig.12 illustrates the chopper output pulse 
waveshape on an enlarged time scale. Pulse length is 0.3 µs and pulse repetition time is about 

7 µs (140 kHz). 

100%1+45V~ 
90% 

10% 
0%~-O.5V) 

~ 
~L~  ff

~ i i i ~ ~-300ns —+i ~ 
t~=30ns tr=20ns 

7Z6~0J2 

Fig.12. Chopper output pulse waveshape. 
tr  =pulse rise time; 
tf =pulse fall time. 

The purpose of biasing is explained with reference to Fig.13. When chopper output bias is 
zero —that is, R34 R39 in Fig.l l connected to earth —the LOW level of chopper output is 
+4 V. Since the minimum mixer output is around +2 V, with coupling diode Dg conducting 
the minimum level of the chopped signal ís +4 V (zero forward voltage assumed for Dg). As 
the waveforms in Fig.13b show, 2 V signal loss occurs owing to chopping, the loss being 
independent of the grid drive. As the grid is variable, the percentage signal loss is also variable. 
This is undesirable, since the unblankíng pulse at the CRT-grid cannot be trimmed to be 
rectangular over the entire range of intensity adjustment. For the given chopper circuit, 
the LOW level of chopper output is at —0.5 V, under which condition coupling diode Dg 
is reverse-biased. This implies zero signal loss, as seen from Fig.13c. Biasing of the chopper 
output ís also of importance for the inverting stage with a view to maintain a linear relationship 
between the output of this stage and the drive signal for S3. 
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Fig.13. (a) mixer output chopping circuit; 
(b) zero chopper output bias: 2 V signal loss; 
(c) -5 V chopper output bias: no signal loss. 
The illustrated waveform of the chopped mixer output, supplied to the d.c. restoration network, 
is valid for the assumed conditions of zero voltage drop across coupling diode Dg and zero chopper 
output resistance. 

4.6 COMPLETE CIRCUIT DIAGRAM 

Fig.14 shows the schematic diagram of the dynamic focussing circuit. Since the circuit has 
already been discussed at full length, a few remarks will suffice here. 

The focussing voltage must not change owing to voltage drop caused by the current to the 
focussing electrode g3, or as a result of temperature variations. Therefore, R29 and R31 are 
taken lower in value than R 14 and R 16, and resistors with a low temperature coefficient are 
chosen for R27 and R36. The d.c. restoration circuits should be supplied from alow-
impedance source; C4 and C~ are included to bridge the resistance of the h.t. divider, the 
smoothing capacitor in the h.t. supply providing a low impedance to earth. Transistors TR 1 
TR2 are equipped with a cooling fin of max. 0.08 degC/mW thermal resistance. 
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Circuit Adjustment 

1. Adjust h.f. compensation trimmers Cl and C2 to obtain a rectangular pulse waveform at 
the base of TR 1. 

2. With R6 set to obtain maximum.intensity, adjust pre-bias potentiometer R 1~ so that the 
flyback trace becomes invisible. 

3. Set the oscilloscope at 10 ms sweep time and adjust R11 and R24 so that arectangular-
pulse drive is obtained for gl and g3 respectively; the adjustment precedure for gl is 
illustrated in Fig.15. 

4. With a pulse waveform displayed on the screen, set R6 to obtain maximum intensity; 
adjust trim potentiometer R32 for correct focussing (observe the pulse edges). Now set 
R6 to obtain low inténsity and adjust Rly for correct focussing. 

~~ ~ 
b ~ 

~ 

c ~ ~ 

7Z8~061 

Fig.15. Grid drive waveform for different settings of R 11 
(a) low setting, (b) correct setting, (c) high setting. 

~ 
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APPENDIX. Components list to Fig.14 

Resistors 

Rl = 10 kSt, 0.33 W, 5 %, 

R2 = 10 kSt, 0.33 W, 5 %, 

R3 = 10 kSt, 0.5 W, 5 %, 

R4 = 6.8 kSt, 0.2 W, 5 %, 

R6 = 47 kSt, 1 W, 20 %, 

R7 = 7.5 kSL, 0.2 W, 5 %, 

R8 = 10 kSt, 0.33 W, 5 %, 

R9 = 2.7 kSt, 5.5 W, 5 %, 

Rll = 220 St, 0.25 W, 20%, 

R12 = 180 3t, 0.33 W, 5 %, 

R13 = 15 kS2, 0.2 W, 5 %, 

R14 = 470 kSZ, 0.2 W, 10 %, 

R16 = 1 MS2, 0.2 W, 10 %, 

R17 = 1 MSt, 0.25 W, 20 %, 

R18 = 10 kSZ, 0.33 W, 5 %, 

R19 = 10 kSt, 0.25 W, 20 %, 

R21 = 7.5 kSt, 0.2 W, 5 %, 

R22 = 1 kSt, 0.2 W, 5 %, 

R23 = 3.9 kSt, 2 W, 5 %, 

R24 = 470 St, 0.25 W, 20 %, 

R26 = 220 St, 0.2 W, 5 %, 

R27 = 470 kSt, 0.85 W, 1 %, 

R28 = 15 kSt, 0.2 W, 5 %, 

R29 = 100 k1Z, 0.2 W, 5 %, 

R31 = 220 kst, 0.2 W, 5 %, 

R32 = 220 kSt, 0.25 W, • 20 %, 

R33 = 18 kSt, 0.2 W, 5 %, 

R34 = 1 kSt, 0.2 W, 5 %, 

R36 = 1 MSt, 0.85 W, 1 %, 

R37 = 1 kSt, 0.2 W, 5 %> 

R38 = 10 kSt, 0.2 W, 5 %, 

R39 = 10 kSt, 0.2 W, 5 %, 

R41 = 1.5 kSt, 0.5 W, 5 %, 

R42 = 1 ksZ, 0.2 W, 5 %, 

carbon film style CR25 2322 101 33103 

cazbon film style CR25 2322 101 33103 

cazbon film style CR37 2322 212 13103 

cazbon film style CR16 2322 210 03682 

carbon potentiometer 2322 460 70709 

carbon film style CR16 2322 210 03752 

cazbon film style CR25 2322 101 33103 

enamelled wire wound 2322 320 32272 

cazbon trimmer 2322 411 02202 

cazbon film style CR25 2322 101 33181 

cazbon film style CR16 2322 210 03153 

cazbon film style CR16 2322 210 02474 

cazbon film style CR16 2322 210 02105 

cazbon trimmer 2322 411 02214 

carbon film style CR25 2322 101 33103 

cazbon trimmer 2322 411 02207 

cazbon film style CR16 2322 210 03752 

cazbon film style CR16 2322 210 03102 

cazbon film style CR93 2322 215 13392 

cazbon trimmer 2322 411 02203 

cazbon film style CR16 2322 210 03221 

metal film style MR58C 2322 130 54704 

carbon film style CR16 2322 210 03153 

cazbon film style CR16 2322 210 03104 

cazbon film style CR16 2322 210 03224 

cazbon trimmer 2322 411 02212 

cazbon film style CR16 2322 210 03183 

cazbon film style CRIB 2322 210 03102 

metal film style MR58C 2322 130 51005 

cazbon film style CR16 2322 210 03102 

cazbon film style CR16 2322 210 03103 

cazbon film style CR16 2322 210 03103 

cazbon film style CR37 2322 212 13152 

cazbon film style CR16 2322 210 03102 

Capacitors 

Cl = 3 pF swing, tubular ceramic 2222 801 20001 

C2 = 3 pF swing, tubular ceramic 2222 801 20001 

C3 = 1 nF, 1600 V, 20 %, metallized polycazbonate 2222 341 80102 

C4 = 10 nF, 250 V, 20 %, metallized polycarbonate 2222 342 44103 

C6 = 1 nF, 1600 V, 20 %, metallized polycarbonate 2222 341 80102 

C7 = 10 nF, 630 V, 20 %, metallized polycarbonate 2222 342 60103 

C8 = 2.2 nF, 1600 V, 20%, metallized polycazbonate 2222 341 80222 

C9 = 2.2 nF, 1600 V,' 20 %, metallized polycarbonate 2222 341 80222 

Cli = 3.3 nF, 100 V, 10%, miniature ceramic 2222 630 03332 

C12 = 16 µF, 10 V, -10/+50 %, míniature electrolytic 2222 001 14169 

7Yanisitors 

TR1, TR2 = BC107, provided with cooling fin max. 0.08 degC/mW thermal resistance 
TR3 = BC177 , 
TR4 = BC107 

Diodes 

D1, D2, D3 = BAX13 D7, D8 = BAX13 
18 D4 = BZX79-C33 D9 = BAXl6 

D6 = BAX16 







SURVEY OF EARLIER ISSUES 

Since 1968 the following publications have been issued in this series: 

320 February 1968 Thyristor speed control of d.c. shunt washing machine motors 

321 Mazch 1968 Applications of a practical d.c. difference amplifier 

322 April 1966 The difference transistor pair BCY55 employed in a d.c. amplifier having 

high stabílity and low drift 

323 September 1966 An instrument for measuring the sensitivity of photo-cathodes particularly 

that of image converter tubes 

324 Apri11968 Synchronous couplings of laterally isotropic ferroxdure 

325 June 1968 Circuit logic with silicon controlled switches 

326 July 1968 A new CRT-grid drive circuit using d.c. restoration of the unblanking signal 

327 September 1968 Cold cathodé numerical indicator tubes; operating principle, behaviour and 

applications 

328 November 1968 Preamplifier with FET input for a wideband oscilloscope 

329 November 1968 Diac triggering of thyristors and triacs 

330 November 1968 Stable A.C. gain from a simple direct-coupled amplifier 

331 November 1968 High-stability reference diodes BZX47 diodes 

332 Apri11969 An operational amplifier with differential FET input 
a~~ 333 February 1970 Timing circuits using gates 

334 September 1970 Drive circuits for the PANDICON indicator tube ZM1200 

335 September 1970 Vertical deflection amplifier for 300 MHz oscilloscopes 

336 September 1970 Thyristors and triacs in temperature control systems 

337 September 1970 Caz lamp monitoring system 

338 January 1971 Monolithic operational amplifiers TAA521, TAA522, TBA221, TBA222; 

properties and applications 

339 June 1971 10 MHz oscilloscope using D13-480 mono-accelerator tube 

340 August 1971 NiCd célls, how to make the most of their rechazgeability 

341 September 1971 Stabistor applications 

342 September 1971 Channel electron multipliers single channels and channel plates 

343 September 1971 BSW66, 67, 68 switching transistors 

344 September 1971 Voltage regulators with the TBA281 

345 September 1971 Dynamic drive module DDM14 for cold cathode indicator tubes 

346 December 1971 Grid drive and dynamic focussing circuit for E14-100 GH split-beam CRT 

r 



Argentina 
FAPESA I.y.C. 
Melincué 2594 
Tel. 50-9941 /815 5 
BUENOS AIRES 

Australia 
Philips Industries Ltd. 
Elcoma Division 
95-99 York Street 
Tel. 20223 
SYDNEY, N.S.W. 2000 

Austria 
WIVEG 
Zieglergasse 6 
Tel. 93 26 22 
A 1072 VIENNA 

Belgium 
M.B.L.E. 
80, rue des Deux Gazes 
Tel. 23 00 00 
1070 BRUSSELS 

Brazil 
IBRAPE S.A. 
Av. Paulista 2073-S/Loja 
Tel. 278-1111 
SAO PAULO, SP 

Canada 
Philips Electron Devices 
116, Vanderhoof Ave. 
Tel. 425-5161 
TORONTO 17, Ontario 

Chile 
Philips Chilena S.A. 
Av. Santa Maria 0760 
Tel. 39-40 O1 
SANTIAGO 

Colombia 
SADAPE S.A. 
Calle 19, No. 5-51 
Tel. 422-175 
BOGOTA D.E. 1 

Denmark 
Miniwatt A/S 
Emdrupvej 115A 
Tel. (01) 69 16 22 
DK-2400 K~BENHA VN NV 

Finland 
Oy Philips Ab 
Elcoma Division 
Kaivokatu 8 
Tel. 65 80 33 
SF-00100 HELSINKI 10 

France 
R.T.C. 
La Radiotechnique-Compelec 
Avenue Ledru Rollin 130 
Tel. 3 5 7-69-30 
PARIS 11 

Germany 
Valvo G.m.b.H. 
Valvo Haus 
Burchazdstrasse 19, 
Tel. (0411) 3296-1 
2 HAMBURG 1 

Greece 
Philips S.A. Hellénique 
Elcoma Division 
52, Av. Syngrou 
Tel. 915 311 
ATHENS 

Hong Kong 
Philips Hong Kong Ltd. 
Components Dept. 
St. George's Building, 21st Fl. 
Tel. K-42 82 OS 
HONG KONG 

India 
IMBELEC Div. of 
Philips India Ltd. 
Band Box House 
254D, Dr. Annie Besant Road 
Tel. 475 311 to 15 
Worl, BOMBAY 18 (WB) 

Indonesia 
P.T. Philips-Rahn Electronics 
Elcoma Division 
Djalan Gadjah Mada 18 
Tel. 44 163 
DJAKARTA 

Ireland 
Philips Electrical (Ireland) Ltd. 
Newstead, Clonskeagh 
Tel. 69 33 55 
DUBLIN 14 

Italy 
Philips S.p.A. 
Sezione Elcoma 
Piazza IV Novemlare 3 
Tel. 69 94 
MILANO 

Japan 
NIHON PHILIPS 
32nd Fl. World Trade Center Bldg. 
5, 3-chome, Shiba Hamamatsu-cho 
Minato-ku 
Tel. (435) 52045 
TOKYO 

Mexico 
Electrónica S.A. de C.V. 
Vazsovia No. 36 
Tel. 5-33-11-80 
MEXICO 6, D.F. 

Netherlands 
Philips Nederland N.V. 
Afd. Elonco 
Boschdijk, VB 
Tel. (040) 43 33 33 
EINDHOVEN 

New Zealand 
EDAC Ltd. 
70-72 Kingsford Smith Street 
Tel. 873 159 
WELLINGTON 

Norway 
Electronica A/S 
Middelthunsgate 27 
Tel. 46 39 70 
OSLO 3 

Peru 
CADESA 
Jr. Ilo, No. 216 
Appaztado 10132 
Tel. 27 7317 
LIMA 

Portugal 
Philips Portuguesa S.A.R.L. 
Rua Joaquim Antonio de Aguiar 66 
Tel. 68 31 21 /9 
LISBOA 

South Africa 
EDAC (Pty.) Ltd. 
South Pazk Lane 
New Doornfontein 
Tel. 24/6701-2 
JOHANNESBURG 

Spain 
COPRESA S.A. 
Balmes 22 
Tel. 232 66 80 
BARCELONA? 

Sweden 
ELCOMA A.B. 
Lidingóviigen 50 
Tel. 08/67 97 80 
10250 STOCKHOLM 27 

Switzerland 
Philips A.G. 
Edenstrasse 20 
Tel. 051 /44 22 11 
CH-8027 ZUERICH 

Taiwan 
Philips Taiwan Ltd. 
San Min Building, 3rd Fl. 
57-1, Chung Shan N. Road 
Section 2 
Tel. 553101-5 
TAIPEI 

Turkey 
Turk Philips Ticaret A.S. 
EMET Department 
Gumussuyu Cad. 78-80 
Tel. 45.32.50 
Beyoglii, ISTANBUL 

United Kingdom 
Mullazd Ltd. 
Mullazd House 
Torrington Place 
Tel. 01-580 6633 
LONDON WC1E 7HD 

United States 
North American Philips 
Electronic Component Corp. 
230, Duffy Avenue 
Tel. (516) 931-6200 
HICKSVILLE, N.Y. 11802 

Uruguay 
Luzilectron S.A. 
Rondeau 1567, piso 5 
Tel. 9 43 21 
MONTEVIDEO 

Venezuela 
C.A. Philips Venezolana 
Elcoma Department 
Colinas de Bello Monte 
Tel. 72.01.51 
CARACAS 

~ 

~ 

Printed in The Netherlands 31C 30 (3) 11-'71 H.K. 9399 244 34601 _ 





(Confidantial) 

'r A k G E T ~ 1' E C I F I C t1 T I U N. 

xE9~aRK: 
The information included in this target specification should not be considered 
as final. The reader is kindly requested therefore not to. use the target infor-
mation for publication purposes. 

TYPE: 
Commercial : ~ /~> r ~ ~.l ~ I 

DESCRIPTION: 
14 cm diagonal, rectangular, fiat faced, splitbeav 
and metal backed screen. 

QUICK REFERr`T3CE DnTA : 
Final accelerator voltage Vg7~-i~ 
Display area 
Deflection coefficient horizontal 

•rertical 
vertical 

Overlap of the systems 

~ 
~approx. 
(apprcx. 
{a ppr.̂. X. 

) 
~ 
) 

Experimental: 65E14-JH. 

oscilloscope tube with beste 

SCREEN: t'rletaï backed phosphor 
Luminescence 
?ersistence 
rd ir.imum useful screen dimensions 
Useful scan at Vb7',e)/Vo4g4 = ~." 

Horizontal minimum 
Vertical minmum 
C•.~erlap 

Spot excentricity ir, horizlntal ~.nd verb^,al di:eot:on 

HEATING: 
Indirect by :~C cr DC paral=el supp_y 

heater •~,ltage ~~f 
heater ~Zrrent I~ 

MECFidNICn. DaT3: 
The tube should r.ot be surr~;rted by the be.se 
should thQ socket be ailcwed to sure^.rt the 
Bdour.ting position 
Dimensions and oor.nections 
Overall length (socket ir.cl~~ded; 
Face d ímens icr.s 
Net weïght (spprcx.} 
Base 
Socket _ 
Final accelerator contact ^or.nector 
biu me t,31 shieïs 

Ca ya C I T1~H C ES : 
xl to aïl other 
x2 to all other 
yl ~ to all other 
y2, to all other 

e _events 
eiercents 
elements 
e"cements 

(~ L 

~ Lti~w ~~,-w,, 

lO 
100 x 60 
13.5 
9 
% 

1vU 

grcen 
:.ie:~1L1iZ ;,~hort 

100 x SO 

100 
80 
_00 

.7 

5.3 
3Uo 

k J2
mm . 
, 

'~ ,~ :::n . 
`,,/~__. 
'; %~~. 
~ • 

2 
mm . 

mm. 
mm. 
7~ 
/'J . 

mm. 

alor,~ and unuer no circ~stsr.ces 
tube. 

~L~.: ia~w 

except X2
except xl
except y2 ~ 
except yl, 

~~ 

n~ l  jX2 ) 

... 2 ~ .: ^f l
~ `.Y2 ~) 

'~y2 ~ (Y1 ~ ) 

any 
see also sheet 5 
~_~ 5 ~_ x . 
X100 x 120 max. 

~0 
~r~,,~ 14 pins all glass. 
.~-~ ~tyye 5555 

t;,, pe 555b3 
t j_Je 

~ 

8 

7 
5.5 

PA2 : hLAGEN A 
DAT. 

DATE 
PAR : 
PAR : 

. 
BLA.iTER: 
:EU'Lté$ 6 BLAiT : 

FEUILIE. 1 

SI ,N . ,..frTS c~::.éT . 

TARGET S PEC I FI CATI ON;. 
CC ~E No. V OmILB Z' C ia 1: ~T ~ c~- _~'oO C7 1~7i 

TYPE Ex re riWen t ,._ . 55Lïq-uR. 

N.V. PHILIPS' GLOEiLAMPENFABRIEKEN, EINDHOVEN, NEL`ERLAPlD. 



Confidential) 

~.- 
=i 
át' 
G Y Z 

~ p R 

~ ~- 
B i 

z 9 
l 

~~I 0 
é ~ i 
r~; ~ 
L ° + 
o n 

n oé 8 

~r 

~~a~ 3 

Y1 ►' 
Y2„ 

xl 
yl' 
Y1" 

yl► 

Y2' 

Y1, 
Y2 r 

to all other elements except 

to all other elements except 
to z2
to y2, 
to Y2 " 

to yl„ 
to y2 „ 

to y2 „ 
to yl„ 

Y2„ 

yl" 

Control grid to all other elements 
Cathod. to all other elements 

CYl~,(Y2„) 
CY2 „(Y1„) 
Cxlx2

CYl,Y2, 
CY1„Y2„ 

CYl ►Yl„ 
CY2rY2» 

Cyl,y2„ 

CY2,Y1„ 

Cg 
Ckl

6.5 
5 
3.5 
1.5 
1.5 

0.005 
0.005 
0.001 
0.015 

7 

FOCUSING: electrostatic. 

DEFLECTION: 
x plates 
y plates 
If use is made of the full 
plates will intercept part 
drive is desirable. 
Angle between x and y 
Angle between x trace 

pF. 
pF. 
pF. 
pF. 

Tp~ • 

i"~ • 

pF. 

pF . 
pF. 

pF. 
pF. 

double electrostatic. 
symmetrical 
symmetrical 

deflection capabilities of the tube tha deflection 
of the beam; hence a low impedance deflectior. plate 

traces 
and the horizontal axis 
of the face (see note 1) 

90 + 1 

5 max. 

0 

0 

LINE WIDTH: 
rideasured with the shrinking raster method under typical operating conditions, 
adjusted for optimum spot size at a beam current of 5 Jud per system. 
Line width at screen centre l.w. (approx.) 0.35 

TYPICAL OPERATING CONDITIONS: 
Final accelerator voltage Vg7(.e) 
Geometry control voltage (see note 2) Vg6 
Background illumination control volta e 

(see note 3~ A vg5 
Interplate shield voltage Vg5 
Focussing electrode voltage Vg3 
First accelerator voltage Vg284 
Astigmatism control voltage (see note 4) c1Vg2g4 
Control grid voltage for visual extinction 

of focussed spot Vgl 
Deflection coefficient horizontal (approx. )lox'"-- '" 

vertical (approx. ) ~,y~'~,,;_ 
vertical (approx. ,l " 

~seful scan horizontal minimum 
vertical minímum 

Overlap of the two systems. Horizontal 
Vertical 

LIMITING VALUES: (absolute maximum rating sy 
~r~ Final accelerator voltage 

Geometry control voltage 

DAT. 

DAT@ L 

10.000 
150o f loo 

0 to -15 
1500 
350 to 650 
1500 
± 75 

-20 to -70 , :1.3.~,1.. _ 
9; ; . 
9 ~ 

_ 1 QQ,.... ,, _ 

.~.~ ~`.:~.`ti _ZQd`."`._ 

77t em) r`~,. 
7"~,~~~ ._, ... , 

Vr~ 6 

100 

ti 1i~' -; ~,_.~.` 

.. 12:000 max. 
9000 min. 
2200 max. 

PA• 
PAR 
PAR 
51 ,N.: 1

CODE No. COmmerc]ali ~ l ~ ~~~~~ ~j 
TYPE Experimental: 65E14-GH. 

mm. 

V. 
v. 

V. 
v. 
Y. 
V. 
v. 

V, 
P,~cm. 
`J/cm. 
V~cm. 
mm. 

~ • 
~-

V. 
v. 
V. 

BLAUEN B A. 
BLATTER: BLATT 
FEU~LLES: FEUiLLE: 
SHEETS :  SHEET : 

TAiiGET SPECIFICATION. 

N.V. PHILIPS' GLOEILAMPENfABRIEKEN, EINDHOVEN, NPDFRI ANn. 



(Conf ídential ) 

Interplate shield voltage 
Focussing electrode voltage 
First accelerator vol rage 

Control grid voltage 

Yg5 2200 max. Y. 
Vg3 2200 max. V. 
Yg2g4 2200 max. Y. 

1350 min, Y. 
-vgl 20o max. Y. 

0 min. Y. 
Cathode to heater voltage Ykf + i25 V, 

Voltage between astigmatism Vg4jx 500 max. Y. 

control electrode and any deflectionplate~Vg4,/y 500 max. V. 

Screen dissipation ,,,, ~,•.~ ~,; .,~ ~.~ 3 max. m~N 
Final to first accelerat~ :a~t- ratio vgl r.2) jvg2g4 6.7 max. 

~ ~~ ~ti ~~ ~ 

~ e o nM ~fi~^t 

o`~ ~n~t,cs..°.~t~ 

ac,v1 t0 ~G U"M 

~~~ -,r~'u~, 

..~.----*-.•_. 

F,̂
. , ,~'~ 

/ ~.( l -s=ï ~_ _ ,--~.~. 

} ~ ~ ~~z Z~~~ ~ ..,~,-~; 

~~~.x . 

S .s, , :~ tt ~ ~ 

DAT. 

DATE 

PAR EILADEN 
PAR RIA,TTER: 
PAR )EUILIES: 
SIGN.: ;HEETS : 

6LAb 
BLATT 
FEU)ELE: 
SHEET : 

3 

T.ARGET SPECIFICATION. 
CODE No. COmmerc 181: Cr'Y - /~~~ (~~l 
TYPE Experimental:  65E14-GH. ___////

N.V. PHILIPS' GLOEILAMPENFABRIEKFN, EiN~HnvFN. NFf~FRI a~m 



(Confidential) 

NOTES: Concerning sheet 2 

1. In order to align the x-trace with the horizontal axis of the screen, 
the Thole picture can b~ rotated by means of a rotation coil. 
This coil wil~ have less than 50 amp. turns for the indicated max. 
rotation of 5 and should be positioned as indicated on the drawing. 

2. This tube is designed for optimum performance when operating at a 
ratio Yg7 (,~/Vg2g4 ~ 6.7 
The geometry control voltage Vg6 should be adjusted within the indicated 
range (values with respect to the mean x-plate potential) 

3. n negative control voltage on Vg5 (with respect to the mean x-plate 
potential) will cause some pincushion distortion and less background 
light. By the use of the 2 voltages Vg5 and Vgh, it is g~ssible to 
find the best compromise between background light and ra distortion. 

4. The astigmatism control electrode voltage should be adjusted for optimum 
spot shapw. For any necessary adjustment its potential will be within to 
stated range. 

S• 
,.~~ t~~ ~s ~ ~~ S~►~t~ 

vyt'~ 
at a ~~.r.,f~ w~w :~~ ~s ~ ~~ .2,, ~ s `~~ 

- 
S C o~••. uri ~1.~ ,~.a t of,~ ~ i c 1. ~ `~.A , ~, Z~...c 5 ~ ~~ ~t f ~ v ti r •~ ~,>f ~. a~,í. ~ ~ ~:í~ c' a .., 

2, ~ ~ ~ 
i~.. !.L s •~ s.~ $ G ~+, ~ ~ ~K ~ `'.t. t~ a.M C~.t ~k ~ C F..r.c ri `✓~ cu 

R Q %~b G~t G~ ~ ,L1 Y 1 S tl :~~ 1

8 o M. ~, t~., d ~ G ,~r -~ x ~~ 

oc a,x ► s,~ t ~., t t,,{,~, . H/:. t~h 

e1 hu.~~~ ~ 

DAT. 

DATE 

~ 

= P : -.+, .L+~ X '~o ,-,~ ,~,.,,, ¢ { ti ~ ,._/c. ;.~ :~., 3 ~..t.o a 1 ~`V 

rM ;--~, ~ ~.: . , . ~.~. ~( ~~~-{!z J` ~ . T` ~< .~.,~ ~ •~~ c.: ~ 
/~~ 

y 1 (/~~~ ~,`
O
~ 

~ r +t ~N bt LLi G=.~ ~ fF~ .~ j U -'w 
~ 

Q l~s'.'+1t b a.M ~ti ~ ~`.~. .Jy 

~t„4.C~ ~.~~ t.e,~..,.. G~~ .~c.{ ~ a..~,~ 

TARGET SPECIFICATI ON. 

~ j S~ i 7 R..f.- k i~.~, á 4`. ; ~..+~ C.~:.ti. h y •C.í7 . 

PAR 
PAR 
PAR 
SIGN.:  

CODE No. COmlrerCi31 : 

TYPE Experimental: 
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SHEET 

C / Y- ioG~~ 
65E14-cx. 
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(Gonf ident ial ) 

Ai~TERATION SHEET QF TARGET SPECIFICATION 65E14-GH. 

T 
T A R GE T S r''EC Z F I C A T ION. 

PAR BLADEN BLAB 
FAR BLATTER: BLATT 6 
PAR FEL11lLE5: FEUIILE: 
SIGN.:  SHEETS Y  ~ _SHEET :_ 

CGDE No. vOmIIle2'C181: ~. ~ y ~ ~Oa7„y 
TYPE Experimental: 65Eí4-GH. 

N.V. PHILIPS' GLOE1lAMPENï-ASRIEKEN, EINDHOVEN, NEDERLAND. 



E1~-1C?t?vc-i 

IN~T~tUhhENT CATFEGDE-RAY TU6E 

14 cm diagonal, rectangular flat faced, split -beam oscilloscope tube with mesh and metal -

backed screen. 

QUICK REFL- RERCE DATA 

F!na] accelerator vulrage 

Ui splay area 

Deflection coefficient , hori.:ental 
vertical 

Overtap of the systems 

~~g7(f ) 

MX
My + 
My ~~ 

10 

100 x 80 

13.5 
9 
9 

100 

SCRi:EN :Metal -backed phosphor 

Colour Persistence 

F,14-100C;H green medium short 

Useful screen dimensions 

Useful scan at Vg7(p)/Vg2, g4 = 6.7 
horizontal 
vertical (each s}•stem) 

overlap 

mitt.. 100 x 80 

~ m..~. 
kV 

mm2
~ 
~ 

V/cm ~` 

V/cm ~, 
V/cm 

%o 

tru n 2

min. 100 mm 
min. 80 mm 

loo Io 

of eccentricity in horizontal and vertical directions max. 7 mm 

HEATING : indirect by A.C. or ll.C. ;parallel supply 

Hca[er cottage Vf

Heater current 

Data based on pre-production tubes. 

6.3 V 

I{ 300 mA 

February 7972 1 
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' 1 

~ 

MECHANICAL DATA 

r-eDlate ~--~a ' 

potent~al 1

T L9., 
-tsv y 

+15V Y' 

mean 
Y_Dlau ~-- 9t
potental 

—75V 
9i 

Yi. 

1(k 

.-o..s 
or r«. 

f 
7+~ V 

Yi -tóov 
Yj 

gc 

92

+:asm 
rdl r 

91 9v9i 
Yi/4 ~ 5 1 

30 0 !0 0 6 xe 
O _--_ O Y, 4t ~ 

-á8.
::_O9, 

Eottom view 

0
 ! 

~~ 
0 or a98

yí  Yi 
1[{{)R 

~— 1175325 —► 
•— 975±2.5 -+ 

positron of 
ratatíng coif 

151 max 

Dimensions in mm 

~ 
6D±5 

~ 133+25
-10 

6±0.6 
~ + 

~ 270±10 

4 

400±6 

-- ~ 19 
mmt 

~ 

l 
100max 

~ 

~'-12DmaX_'i~ 7Y65iu 

~ . 

Front view 
The centre oí the contact is located within a square of 10 mm x 10 mm 

arotutd the true geometrical position. 
1~1et:nting position : any 

"11.8 tube shoal, net be supported by the base alone and under no circumstances should the 
socket be allutt~ed to support the tube. 

2 February 1972 



E1~-luu~~H 

M1lECHANICAL DATA (continued ) 
Dimensions and connections 

See also outline drawing. 

Overall length (socket included) max. 425 mm 
hate dimensions max. 120 x 100 mm~ 

Net weight approx. 900 g 

Base 14-pin all glass 

Accessories 

Socket (supplied with tube) type 55566 
Petal accelerator contact connector 

6 
type 55563 

earn tenttint; magna+t (suppli~~~l ttitlt tube) ) 

FOCUSING Electrostatic 

DEFLECTION Double electrostatic 
x-plates symmetrical 
y-plate:; symmetrical 

if the full deflection capacity of t!tc tithe is used, part of the b.;am is intercepted by the 
deflection platens ; hence a lo•.~ -impedance deflection plate drive is desirable. 
Angle between x and y traces (each beam) 9U +_ 1 

0 

Engle bet«~cen corresponding y traces at screen centre max.' 45 ' 
Attgle between xtrace -and horizontal. 

axis of the ïare max. 5 
The x-U-ace can be aligned with the horizontal axis of the screen by rotating the entire 
image by means of a rotation coil. This coil will have less than 50 antprurns-for the in-
dicated max. rotation of 5° and should be positioned as indicated ott the drayring. 

LINE WIDTH 

Measured with the shrinking raster method under typical operatns conditions,- and 
adjusted for optimum spot size at a beam current of 5 µA per system. 

Line width at screen centre l.tc+. approx. 0.35 mm 

CAPACITANC>rS 

xl to all other elements except x2 

~~ to all other elements except xl 

yl' to all other Clemente except Y2' 

}+2' to all other elements except yl' 

yl" to all other elements except Y2" 

Y2" to all oClter elements except yl" 

Cxl(x2) 

Cx2Gc1) 

CY 1'(y2+) 

CY2 +(Y 1+) 

Cy 1++(},2++)

~y2..(yl..)

8 pF 

8 pF 

5 pP 

6 pF. 

6.5 pF 

6 pr-

February 19i2 s 



• ~i~r-it3Ui~t~ 

CAPACITANCES (continucd ) 

xl to x~ . 
Cx1x2 

3 pF 

Y1~ to Y2' CY1~Y2' 1 pI. 

Y1"toY2" CY1"y2" 1 PF 

Y1' to yl" Cyl 'yl,, O.OU5 pP 

Y2~ to y2" CY2~Y2" 0.005 pF 

Y1~ to Yz" Cyl 'y2„ 0.001 pF 

Y2~ to yl" CYz,yl., 0.015 pF 

Control grid to all other elements Cgl 6 pP 

Cathodc to ali other elements Cg 7 pF 

NOTES 

1) This tithe is designed for optimum performance when operating at a ratio 

u g7íf)~~g2• fi4 = 6.7. 
71re gconreiry control voltage Vg6 should be adjusted within the indicated range 
(values with respect to the mean x-plate potential). 

2) f\ negative control voltage on g5 (with respect to the mean x-plate potential) will cause 
some pincushion distortion and less bacltiground light. By varying the two voltages 
\'g5 and Vg6 it is possible to find the best compromise bettvecn background light anci ' 
raster distortum. 

3) The astigmatism control electrode voltage should be adjusted for optimum spot shape. 
For any neccs~ary adjusunent its potential will be ~~ahin the stated range. 

4) The sensitivity at a deflection. less than ï5 of the useful scan will not differ from die 
sensitivity at a deflection of 25 ;; of the useful scan by more than the indicated value. 

5) :\ firaticule. amsisting of concentric rectangles of 100 mm x 30 ntm and 96 mm 
7i nnn is ali;med whit the electrical x-axis of the tulle. \With .,ptimwr. correction. 
potentials applied a raster of each system will fall bettceen these rectangles. 

~) ~1rc bean[ centring magnet should be adjusted fur equal intensity of the two traces. 

rt~l,rt,ary 1+7z 



E14-t~C~~.;4 

TYPICAL OPERATING CONDITIONS 

Final accelerator voltage Vgï( p) 10 kV 

Geometry control electrode voltage Vgb 1500 ± 100 V 1) 

Interplate shield voltage 
Vg5 

1500 V 

}3ackground illumination control voltage OV
gS 

0 to -15 V 2) 

Focusing electrode voltage V~3 350 to 650 V 

First accelerator voltage 
Vg2~g4 

1500 V 

Astigmatism controï voltage .~Vg2 S4 ±75 V 3) 

~ontro] grid voltage for extinction 
of focused spot 

Vgl 
-20 CO -70 V 

Deflection coefficient, horizontal Mx approx. 13.5 V/cm 
vertical My' approx. 9 V/cm .:~ 

My" approx. 9 V/cm 4; 

Deviation of deflection linearity max. 2 ~ 4) 
y~:. - 
y.: r 
4 ' 
t -. 

Geometry distortion see note 5) ~~.- : 

Useful scan, horizontal min. 100 
vertical min. SO 

mm 
mm 

Overlap of the two systems, horizontal 100 % 
vertical 100 ~ 

LIMITING VALUES (Absolute max. rating system ) 

Final accelerator voitage ~, max. 13 
g7(!) min. 9 

kV 
kV 

Geometry control electrode voltage Vgb max. 2200 V 

Ltterplate shield voltage Vg5 max. 2200 V 

I~ocusing electrode voltage Vg3 max. 2200 V 

First accelerator and astigmatism control max. 2200 V 
~\ electrode voltage Vg2'g4 min. 1350 V 

max. 200 V 
Control grid voltage -Vgl min. 0 V 

Voltage hi;tween astigmatism control electrode Vgg/x max. 500 V 

and any deflection plate Vg4/y max. 500 V 

Grid driver average max. 30 V. 

Screen dissipation R'p max. 8 mW/cm 2

IZatioVgï(p)/V~2,g4 Vg7(!)Ng2'g,}max, b.ï 

Kotes see page 4 

I'cbruary 1972 5 
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OPERATION ° 

bEWERKlNG 

MACH. OUTf15 - TOOLS - 

MACH. 
! 

GEREEDSCHAP - 

~ 
Voor app. Nie ~:y-~-5-52j17 

x 
811e ~eatroles vl~. RV-3-5-52f17 , , 

Uitslag snijden 12 tons H.M.~. ~era 

~~ C~.euf snijden :~;.~.K. 
Reini~en in per rerwasir.sts.11atle . 
Chemisoh matbeitsen RV-~-5-70~4C3 ______ 
Reduceren op 1030°C RV..3-5-7G/4©4 Elektr. blankgloeioven RV-3..5-24%~b1 

bandsnelh. 52cmimin. 

2,4+O.C25 ~ —.. 

~ 

~ 

~ 

Y 
~ 

~~Q ~ 

O~ 

A 

+_ ~ O

® ~ 1 
l 

41 

~ ' ._._ 

~ 

~ 

~ 

0,4+0,03 ~ 
-a- 

10'-0.1 
— - ~+~t as- 

k .,,, ,,,, .~.<,<,... .~,. .,<~„~, .,, . . , , ~ , ,,,,,,,,.,,,,,< 

Doorenede A - B 

72 mm CrNiStband 18f11 dieptr,kwal. 0,1x12 0122 027 00258 id 286 

Quant. excl. 
HOtY, !%Ci. W=YAI 

DESIGNATtON 
C C1SCFiRU'vING CODE NO. 

STANDARD 
Norm. ólad 

~^ 
Q 

TOLERANCES; UNLE~.S OTHEHWISE 
1ULERA.NTlcS; sTATED: 

TENZIJ ANDERS YERMELD• 

F Er'~iL}i ~E UR SUCH TOLER,A~NCES AS( ~,..)» • UN-D521 PARTIJ GROOTTE 
VOOR TO~ERANTI.., ~.,5 ( r...);; . 

TOLERANCE OF 
FORM AND OF ~ ~ 
POSITION UN-D603 

PROJ. ~r ~ 
METH, ~—~ 

SCALE 
sCHAAI 

UNET 
EEN -!EED 

mm. 

P.rJUGF+!~iESS 
RUyYHEi*J 

~RA17JN 
~~ET. E,;~I, 

° C~~EiJ Fitói~ 
OVERGEN. VAN 

GROUP 
GPOEP 

CHEC;KED 
PAR. 

SUPERSEDES DATE ' 
YERYANG7 DAT. 

DA'iE 
DATUM CODE NO. 

nLTERA7IOPJ FiG. 
W JZ. CIJFER 

72-og_25_, 1 
BURD'.:.'L D~~LP~:~AT 

8222 037 1817 . 
-_---- - ~ 

~ 
uebr. o.a. fns ' 14-100 

6 s.`d. PHii_iP."• ~~~ ~Clt_AMPENFABRiEKEN, CiNDH®YEN, NE~3~ BLAND 
~ ' 

~ sHs ~ sH ~FORM.A~~ 
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OPERATiOtJ ' 
BEWERK NC, 

t-1ACH C)~J7~L5 • TUULS 
MACH. ~ GERFEC~S.. i!A.P ~ 

lle controles vlg. 

IIitslag snijden 

RV-3-~'~2~!i7 Voor a~p, zic  __—__ ____. _. R~'- ~ ~ - 1 2~1~ 

Buren 

3 gaten snijden 

~ 2 tons H.1~'. ~•, pers 

-$- 
ReiT~igen in,_p_er ~Perwasïnstallatie 

 Reduceren op 1030°C *RV-z-S_741404 ~'~lektr. blankgloeioven 
Bandsnelh. ~2 cm;!min{ ~ 

R 0.3 max. 

--- A 

_~ 

~ 90+20 
+t 
u, 

1 b **-0, 025 
A 

12 ~ 0,025 
f4

- J  _0,6 
 ~.. 

-~ 

~ 7,4 `0,1 
~ 

?-5-24 401 

D00F,:.7RD ~ A - A 

U 

~ ~ 
Q 
I I 

~ 
O 

~ 

T 

4.5 ± 0,1 
~ 

9.5 ±0.1 
r-~ 

—r 0,15 B 

f 

,i._..._...~.. __._,__ .. .._. .___.__...___.. ._ ._.___..._. . ,T _ 

i +   .__ . ~.___.._.__~. .._.._._._.~ _...._.. . ..__. ..__.__._._.___ 

20.5 mm >CrNiStband 1 811 dieptr. kwal. 0~25x21 ~p1?.2 027 00256 _- > _ _ - -.._-__ ----..___. __. ___ . __ . .. ..__. __ ______. .__ .. _ __..~ _ 

_sr: rxt ~ ':iF;i:,y.4'i~ . "~ 

. 

. ~ 
,.<, _x.i, un~.~ . JM"•w''~<Rt;Yíi-!;s Q Cs.iDE CJ~J' . 

c~w'J( i '> : JNIES` CïïciE+~ ~~I>_ 7 f~-~n 5 f ' ~i[.£; AS;. ~ ~. ~~p~ . . ; - S :Ti.' vn:+R ::.+~~~ ~. :~ Ati5 ~. ~. .a > `F dI_'J hr17ERS vkhf`!F_U 

! SCA., g ' I~.~. ~ r _ ~c ; ; j ~,A~bYfv _ 
~.C. ~. ... ' SrHA.At. ~ ~Ckkx(<3 ~~-.', ., t ~ __.__. C,~r,. .~ ~ ~--, ~~ ~ , 

~ PA<e :éx . 

BA~I:. 

Gebr. o.a. in~ 
_..~s__._, 

~ :~~ v ~» ~R:~ 

( i OP?é íSFR^,,~` 
UVERGEN. VAN 

. ~^EF,SE6E5 
vERVANGT 

'~. 

ti 286 ~ 

 y 
STA?:pAR: f ,^ 
Norm E~:ad I Qa. 

~3 c , r,7~ i ro~rP,ANcE ~f 
li~+ Dátti r̂̂ rn ~;u G2.oOTTE ~ rnRi`! AIJC~ OF z. ~'~ ~T '~ 

1 PV5ITIQN l,'N-0603 '  iT€~~;P 
t. PUEF 

[, e. ï r. 
.:.+_ t~;1:"! 

~ `--

~a-1oo ; 

~- 2~ 
: Gta£ t'tc?. 

8222 n3? 181€3 
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iw

DA'E ~ 

~ AT 
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Tc nZij andcrs aangegevcn gekfer► de op dc onderdcetteka►mgen vcrmdde inaten t en tisen. 

10 

C~ 

A i 

DOORSNEDE A-B 

~ ~t ~,~.~. 

1 

~- — — - 

~ 

/ 
i 
~ 

~ 
v 

L 

~ ~ 

~ ~+, ---- __ -1- i i , ~ 1 ~ , 
; -- -~-~ 

~ i 

fl ll ~ 

_~ 

t 

~ 

/~ 

bandje aan dc onderste lip lassen. 

R

,B 

1 

Opm. post 9 weggelaten 

(3) 

DETAIL AFSTANDEN Y_ PLATEN 

d 

810 Samenstelling zie montagevoorschrift 

80Q Chtmisch ontvette~ ,R11-3 --5 -69/A406 Voor  app• zie ,RV-~-S -69~A406 

ti

Band 3322 899 82652 10 
1 8ovcnafschcrmng Y_ ptatcn 3322 066 59001 9 
2 
4 

Sam. isolatiestaaf 
Sam. isolatiestaaf 

3322 130 92201 8 

3322 130 92401 7 
t 
2 
2 
1 
2 

Sch~ídingsplaat 

Y_af buigp~aai 
Y_af buigplaat 
8undcP_dcdplaat 
Frame Y_gedcclte 

1 8asis Y-gcdcctte 
T~RÀ~+cÈs, u~a s 

:~~ Cr W W✓ ~`J FJ~ T STAND. OTIKRWI3E SPEGitEU 

,O OC C7C0.71Q C~ AM NORM 
D

~ i~~~ TI~ EDNZ41 

ROtlGNNESS lCALE T . 
__ _ . _ 

RUIM~10 SGIAAI i MATERIAL 
! MATERIAA~t. 

~/+I1bJ. EUROo 

,-~~ r~i . 
UN1t ' 

EENN. ~ TREATAiENT 
~ BEHANbEIlN6 

ni m 

SAM. Y-PLATEN 

-- __ _ _ _ . .. 
T (~ (  j~] STANp. 

l -1 1,.L1A1 NORM D i0i 

_..~_ _ ___~.. .._ _._ . 

3322 066 5880Z 
3322 066 58601 
3322 Q66 5840~ 
az22 037 1a ~ ~ ~ 
33~ 066 .58001 
8222 037 18181 

6 
~ 
4 
3 

~ 
• 

.P--• 
AslEYtLY MO. I~T• 

~ ., ~Mf7il~L~IMi~I ~__- AAMT_.~ 
'+RTTElIN NO. 
MOOEFr MR. _ 

~ — ORDE R No. 
_  _ 

COMM. NR. _ - _~iMfL~ 

8222 037 4807 

a~ ta~o k ,. 
S1: 

Th ~ al~~R3: 
~. 

JN,V.P!#.1PS'6LAEN.II~EMF~. EM~lit)VEN - 

._. _~e~i:..... ~ 
À.. 

t . ~,., 
_iar ~5 A!8-20 . 
~ ~:~~~: ~ 



0 
v

c

i 

L 

~ 

~ 
~ 
4 
M ~ 

C ~ 
O 
.á 

_ ~- 
o > 
a0 
E 
o~ 
U O 

u ~ 
c ~ 
O o 

« E 
u 
m 
~ 

_~ 
" É ~ 

~ 
é 
I 

~ y 4 

s;:~ :,~ 3

~~ ~ 

Benaming 

Title 

Groepsvr. 
Groupno. 

Ref. 
UN -D 578 

Ver- I 
sche- 
ven 

Iswedl 

~ 
Opmerkingen 

Remarks 

Samenstellingstekcning 
Assembly drawing t 1 0 X 

Maátschets 
Outline drawing 

1 1 2 I 

Stuklijst meth. 
Partslist 

1 2 0 X 

Stuklijst them. Partslist 
1 2 2 Z D7-1 90GH 

I 

Montage 
Assembly 2 6 0 

Overzicht van bewerkingen 
Survey of operations 2 6 5 X . 

Afwerking 
Finishing 2 6 7 

Pompen I Pumping 2 7 1 

Pompen 
II Pumping 2 7 2 

Pompen 
III Pumping 2 7 3 Z DH7-78 

Sereen~ing (ageing) 27 5 Z D13-500GÁ/01-

Brandcn + Afvonken I 
Ageing+Sparking I 2 7 6 

Branden. Afvonken II 
Ageing +Sparking II 

2 7 7 , 

Stempelen +Verpakken 
Marking +Packing 2 8 0 n 

Controle F 
Test I 3 6 1 

Controle 
L elcctr. Test 3 6 2 

Controle ~ meth. Test 3 6 3 

Levcnsduurbranden 
Lift test 3 6 4 

Controle II Test 3 6 6 

Controle 
IA Test 3 6 7 

V: vervallen !withdrawn Z: zie /see - 
X: verschtnen /issued N:wordt Hitt bijgehouden /wilt not be kept up-to-date 

~ DOCUMENTENOVERZlCHT 
E1 4_1 ppG} 

' , ~ ~, 
~~ TT 

~-í~i-0-_1F~-

~~~~~~ 
_ 

SURVEY OF DOCUMENTS 
~~~~~r 
73-06-05. 

q~~ s~al~uans>',jti, 
Wis. ~ ~. ~; too — t 

.c~ +"" O1w• N.V. PHIUVS' GL0EILAMPENfABRIEKEN,EINDHOVEN-NEDERLAND ~HONTR DAt IFORM. AA 



~%i 
a Benaming 

~ 
~ 

Title 

Groepsvr. 
Groupno. 

Ref. 
UN -D 578 

Ver- I 
sche- 
ntn 

Iswed 

Opmerkingen 
Remarks 

~ 
„T. 

Samenstellingstekening 
Assembly drawing > > 0 Z ï1 4-100tH 

a Maat schets 
Outline drawing 

~ ~ 2 

Stuklijst mech. 
Partslist 

1 2 0 Z E14-100tH 

Stuklijst chcm. 
Partslist 

1 2 2 Z D7-190tH 
A 
y~ ~o 
d N 

á ; 

é° 

Montage 
I Assembly 2 6 0 

- o 
~ v m 

` - 
E 

U 

~ Overzicht van bewerkingen 
Survey of operations 2 6 5 Z 

1 
E14-100tH 

W 
~ , 

Afwerking 
Finishing 2 6 7 

> F ~ 

Pompen I Pumping 2 7 t 

Pompen II Pumping 2 7 2 

_ _ • Pompen 
Pumping III 2 7 3 Z DH~-78 

":-~~ë 
<, - ; .. 

Branden 1 
Screening (ageing) 27 5 'L

, 
D1 3-~OOf~H/ 01 

I;; 
~ ~ ~ ~ B,< - 

Branden+ Afvonken I 
Ageing +Sparking I 2 7 6 

x ~ ~ 
-~ F ~ 

Branden •Afvonken II 
Ageing +Sparking II 2 7 7 

= _ 
- 

Stempelen +Verpakken 
Marking *Packing 2 8 0 X . 

!> 

~; I 
Controle F 
Test I 3 6 1 

Controle 
Test L etectr. 3 6 2 

Controle L mech. Test 3 6 3 

Levensduurbranden 
Life test 3 6 4 

Controle 
II Test 3 6 6 

Controle 
IA Test 3 6 7 

V' vervatten /withdrawn Z: zie /see 
X: verschenen / issued N:wordt niet bijgehouden /will not be kept up-to-date 

~7-0~-05 

rrl ~+, OOCUMENTENOVERZICHT 
~-~ SURVEY OF DOCUMENTS E14-100GM 

~ 
ppEE

 NÁAM St81m$Ii6 yERV
RS. t ~~ ~ ~' ~ O ~ -~~ Í~ 

I 
_ 

ó..~`,~ GLOEILAMPENfABRiEKEN.EINDHOVEN-NEDERLAND ~óN~tá. "~ 3-05 ~~ oRM A4 iv 1 N.V. PHIUPs' ID~i 



ta 

~ 

~ 

a 

t; 
vi 

F 

~ ~ 
4 

M ~ 

C ~ 
O 
.~ 

` '> 0 
n~ 
E 
o ~ 
u o 
~ '~ 
'c« 
o e 
.~ E 
U 

_O 

W 

~$á~i 
<~_ ,o 

~ ~ i 

~g~~ 

I~~< 
~baE

~:i~~g 
~f`pp=~ 
t F á 

e 
_ 

~L , 

L~~ 

~Grocpsnr. 
Benaming 

Title 
Groupno. 

Ref, 
UN -0578 

Ver-
sche- 
nen 

Iswe~ 

Opmerkingen 
Remarks 

Samenstellingstckening 
Assembly drawing 

~ ~ 0 Z E1 q-10'), Gri 

Maatschets 
Outline drawing 

~ ~ 2 

Stuklijst meth. Partslist 
1 2 0 Z E1 q-1 QOGH 

Stuklijst them. Partslist 1 2 2 ~ D7-190GH 

Montage 
Assembly 2 6 0 

Overzicht van bewerkingen 
Survey of operations 2 6 5 Z E14-10UGi:? 

Afwerking 
Finishing 2 6 7 

Pompen I Pumping 2 7 1 

Pompcn II Pumping 2 7 2 

Pompen 
III Pumping 2 7 3 Z DH7-78 

Branden 
Screening (ageing) 2 7 5 Z D 13-500GFi 01 

Branden + Afvonken I 
Ageing+Sparking I 2 7 6 

Branden •Afvonken II 
Ageing +Sparking II 2 7 7 

Stempelen .Verpakken 
Marking *Packing 2 8 0 X 

Controle F 
Test I 3 6 1 

Controle 
L electr. Test 3 6 2 

Controle L meth. 
Test 

3 6 3 

Levensduurbrandcn 
Lífe test 3 6 4 

Controle 
II Test 3 6 6 

Controle 
IA Test 3 6 7 

V: vervallen /withdrawn Z' zie /see 
X: verschenen /issued N:wordt níet bijgehouden /will not be kept up-to-date 

7-1 ?..74 
DOCUMENTENOVERZICHT ~ 1~.?~

~~# SURVEY OF DOCUMENTS r,14-100 GP 73-02-13 
73-ome-U~ 

,N.V. x ~"" µ PHILIPS GLOEIUMPENFABRIEKEN.EINDHOVEN-NEDERUND ~~~~ ~o~r 1"oQM• A4 



~~~ 
V O>
D C~r 

~ ; 4 
`- E o 
~m 

~ ~ y Y 
~ Á r 
Y 

C C 
A . ~ 
~ ~ 
C V y 
n ~ ^ 

A S  t 

Y ~ y
_p L .~. 

l? o ~ 

C 
O ~ 

_ J ~ 
w O 

G 
Q i 

>xi 
Z v v 

Ó ~ y ; 
s ~ _O 

O - 

~ ~ ó 
: ~ c 
y O. 

0 r  Y 

L a Y 

_..~ ~~► 

BEDEKT MET POST 3 
{COATED -WITH ITEM 3) 

  r 

/%~ 
//~~~ 

/f _ / ~ 1~ /s 

~

~ 

X -trace 

so+go~i 

_pen 4 , _w ~ -s+ 

( pin 4 

Y" 2 

~- I 

f 

1 

dekt met post 3 
(Coated with item 3) 

t2 0 max 

100 m2tx 

Dnr. 

DATE 
1 73-05-22 

T 

~

,Y „z  7

~"4 U 

97 

~ 

~ 

N DD 

`~ + ~ ii m

M M 

.-,. 
~-. or 
rn

a; 
+1 a, 

_R_ef,_L i n~ _______~~, ~ 
w ~, 

Y'1~~ 

+~ 
0 
r~ 

92 +g4 

xt 

x2 

g3 

g6 

y'2 

ONDERAANZICHT 
(BOTTOM VIEW) 

I 
PAR : ~ 6lADEN . 

  PAR 
Stalman5~  

SIXTTfR 
PAR ! FEUtIIES 
SfGN. SHEETS 

5 

1

o .~s
~~ 
u ~~ 
b 

~~ `.~.. 

ca~

N 

+i '; 
00 
r % 

45' ± 10 ° 

1 

3` 
r ~,_ 
~, \ , Do+9°30' 

Anodekontakt t.e.v. 
x-as ballon 

(Anode contact w,r.t. 
x-ax,i s bulb ) 

sc AD 
$~ATT 
FEUIttE : 
SMEET : 

} :rt t 

SAM,TEKENING (ASSY DRAWING) 
CODé No. E 14 —100 G P E 16 - 10 O G%i 
TrPE E 14 - 100 G~i 

N.V. PHILIPS' Gt.OEILAMPENfABRIEKEN, EINDHOVEN, NEDERLANb. 
..w 



~ 

ca 
a 
a. 

p 

~ 

~ 

b 
c 
W 
« C 
C O 
Q) N 
C •% ~ .~ 
ap 
~ N 
O - 
t) ~ 
O ~ 

c ~ 
o ~o 
.. E 
U 
m 
W 

R
E

FE
R

E
N

C
E

 T
O

 A
LT

E
R

A
T

IO
N

 

; 

~ A
L

T
E

R
A

T
IO

N
 D

A
T

E
. 

7
2
~

~
:7

~
-i
~

1
 

7
3

-C
i3

-~
~

, 
7

.i-
z~

3
~

-1
~

 
7
3
-;

~
4
-~

?
4
 

~~
--

~~
-z

~ 

F
O
R
M
.
 A
4
 

T
Y
P
E
 rii.Zo 

~ ~ ~ 
nonc] 
4 4 C 
..1 r/ r! 

S.t.t 
..1 ~ ~ 

- W W !1J 

~ 
Q 

1 

N 
.a 

~ 
w 
v=i P

A
'rT

 
7

3
-C

)5
-1

`i
 

~ 
w 
a ~ 

1
t 

1

`-' Q 
c.r d 
N ~ 

1 
► 
i 
► 
i ..~ ^~~ .-~ ~ ..~ ..d ~ .rt w•9 .d .-1 

p 
o 
¢ a 

r~n N .-~i 
. 

P+ 
p 
1 

N 
~ 
( 

.-~ 
~ 

¢ á LL o 

k!N
 

S
O

d 

1

i 
1 

.-~ 1 N 
~? 1 G 

C
O
D
E
 

`~
3~

t~
 

b
~

9
 

~
r~

7
4

1
 

93
á3

~:
? 

6
ó

1
 

1~
1+

~£
~1

 
93

C
~U

 
6
3
1
 

9
Q

tJ
(?

i 
C
O
N
T
.
S
H
E
E
T
 

~
 ~
~
 

C
O
D
E
 

N 
G 
C 
~2' 
~ 

N 
~? 
~ 

N 
N 
;~? 
^'~ 

,-+ r+ ..~ .+ ..r ~ N N •-~ .-1 .~ 
Q C G r U C~ Cti C Q G C 
.t N U fL` ~3 s=3 N w1' ~O ¢ •A 
x! ap O c70 .-~ N N N N t'~1 en 
~ f N ~ li^, r li1 síi ~t1 !~? .Q 

c~ C © C ~t ~ .t d ~ •.+ N 
4:5 t!1 Kl II1 ~ S ~ ~ ~ >r *f' 
Q C w: ~? CJ ~ Q t~ C C'J .-1 

N N N N N tV N N N N N 
N N N N N N N N N N N 
M er1 ert t~1 er1 '*1 er1 !',1 en re1 r+i 
~ M t+1 Kt rr M R1 trt f'1 rr1 ír1 

T
Y
P
E
 

S
U
P
E
R
S
E
D
E
S
 

P
R

O
P

E
R

TY
 O

F
: 

N
.V

. 
P

H
IL

IP
S

' G
LO

E
IL

A
M

P
E

N
F

A
B

R
IE

K
E

N
, 

E
IN

D
H

O
V

E
N

-N
E

D
E

R
LA

N
D

 

S
T
A
N
D
A
R
D
/
Q
D
S
 

T 
1 F f- 
1 N 1/1 
1 .r ..~ 
I J ~ ,.} 
1 m 

~- ~ :n uf 
N 1 F-- N F- 
`-^+ i LY n1 tX 
_.I 1 Q ew .q 

t a a. 
« 1 . x . 
~ i ~ i 7E 
~L 1 1.1J 7 W 
Q i Z J = 
G i U t~ v 

Ó 
~ 

C
O
D
E
 

D
E

S
C

R
IP

T
IO

N
 

Z 
~?- 
Z~f1 
C N 
aC Q 

.~:.2' 
QG 
cil cá 

.., ' 

U 
~ ~ 
4 ~ 
Q C3. 
G .. 

:ti Y W 
F- Z r- VY 
~( ►-~ Q N ~ 

~+ r r: .. .J W Q GC ,7._ 
G r c.~ O. CL 1— .J W l.!,J 
Ili U• F- t-- r-+ U' 2 W -- vs . v: Q~~ o z ;~ cz 

a.c~n . ;n} awctulci a, ~nu 
O7' .QG~~;n J:LJ2Q ~ 1—w~r 
+~ U~S ~ cn ~` L1, cn CL ✓f ~ N F- t_,f ~-+ x oc cn D a z :~ vi w vl •.. ~ ►,+ ~ u a •►— r- 

7 7_ ~ .~ .~ J [ï ~► G 1- ~L ~ •>; 2 1 •c[ ►~•- ~ ~ 
G} ••a Cw Q Q i 1J ~ G 2 W F~ Q..J +-+ ..i •••~ t ►- ~ W I..J 
JN .rr~J V34? ~»~ Q JU' LLC7LL in~ C l.~t, 
JN U' C_^. J^i.1i CJ©axD.J i J l t- QC7UV?N 
4 C Z ~ Z G'J F J U J tra ~ u.i ac w .,,,I cJ tt~ u 
~ ^ x: i.i.! G CJ ~ 1 V? Ltl t~ 0. ~~; ta C ~-! C." u: :.0 uG [X 

c~,,.l ~~~iwt~t— ~caG>u. ~nv~wc4~cx:~.v~Y G]C~~C 
T.J_J~.i=caCNN~UJJ~J~JQ Q•-rC1Cr-rCk Q ~JU~~G aG 
~-` 34~uU Q.1-° '.:.iLLIQQ..JJ 1~+CL. ••••~` QLíJer'•Z Z~.lJ 
NrSSW~C~J~cJ~tl1~J 3=2c~t?N~cn~U27N~i~i tl.lí 

D
E

S
C

R
IP

T
IO

N
 

~
;~

~
~

{}
~

~
—
`~

~
1

ti
` 

Z~
r J
~

 ~
 i
. 

• 

T
U
B
~
 

N
A

M
E

 
tN

1
JS

S
E

:N
 

~
~

—

J 
~ 
J 

1 
^+ 1 ~-+ N ~, v+ M .f' :lt *~ N aa ~~ if1 r'> N 
O i C c7 C: G C C C u 4 ~~ ~ C [: C~ O 

r 
~ 

~ 
U i U u Li L) ~ u U C, U ~ U 
c. i Q a ~ ci a a ~ o. a Q. a 

t i 1 { + ! i ~ i 7 1 i 1 

~ 
Z 
~ 

U a 
i 

cL
A

ss
. 

4+
h Z

 ~
S4

C 1'-+ ~ 

_ 

Q
U

A
N

T
IT

Y
 

t 
C~ 1 C`i ~ G Q C3 G C C' C:? 4` C 
C' I Q b Q Q C~ C° C~ C? C3 G f9 

• 1 • • • . • • • • p • • 
t,a 1 Q G C f,~ G G `~ G • ~ :~ 
c., t a ~ a c~ o c+ a a c a a 

I
.a 1 ... _. .-~ ,-~ ~ ~~ N N .~ ... <-~ Q

U
A

N
T

IT
Y

 ~..~ 
~~.' 

• 
C c ..a

~ ~ zttsa ootzzaz 



t~ 
a 
a 

Í 

A1
1 

n
g
M

s 
st

n
cf

ly
 r

es
er

vs
d 

~ 
~ 

~~
 

' 
R

e
p

r^
d

u
n

w
n

 o
r 

rs
su

e 
ro

 th
ud

 p
an

 
M

. 
1
..̂

S
 .

 D
. 

m
a

n
y
fo

rm
w

h
e

re
v
m

~
.n

a
rp

e
rR

 
} 

E
le

c
tr

o
n

ic
 

c
o

m
p

o
n

e
n

ts
 

a
n

d
 

pf
~ 

i L
f P

S
 ~ 

w
ir
^n

°r
 

wr
~r

ten
 a

°m
°^

' r 
fra

m
 m

e 
. 

m
 a

 t
 e

 r
 i 

a
 l 

s
 

D
 i 
v
 i 

s
 i 

o
 n

 
p
ro

p
ru

to
r 

R
E

FE
R

E
N

C
E

 T
O

 A
LT

E
R

A
T

IO
N

 

, 

r 
r 

, 

( 

A
LT

E
R

A
T

IO
N

 D
A

T
E

 

L
- 

~.
J 

- 
T 

3
-L

33
-C

+6
 

T
3—

L
~3

—
l.i

 
T

3
—

G
4

-2
4

 
73

—
~

.~
5-

22
 

F
O
R
M
.
 A
4
 

T
Y
P
E
 

~
11

r~
1
C

~
G

M
 

~
I
4
-
1
9
0
G
~
 

É 
1
4
-1

 O
U

G
N

 
S

H
E

E
T

 
-L

)Q
Z

 ~ 
.a 
r 
~ 
~ 
r 

~ 
f~ 

Z~ 

1
Q 
~ 

w 
á 
J 

r 
i 

~ 
' 

ch
ic

 
f 

O
Fi

 P
F

O
D

 

i 

t 
t

~-+ ..+ -+ --+ -,+ ~-+ ~-+ ~ t 

~ 

N N N 
o 
~ a 

K1 N  ~^+ 

t+- 
!7 
1 

ry
.-+ 
i 

.rt 
l`* 

uJ 
a~c i 
,~ o 

z 
~ 
0 a 

t 
i
i
i 

1 N 
C.' 

W
o 
~ 

93
(3

f?
 

6
9

9
 

#~
T

13
1 

y
3

~
C

 
b
6
1
 

1Q
í~

~?
1 

9
3

U
~

 
6

3
1

 
9t

~
G

t3
I 

C
O
N
T
.
S
H
E
E
T
 

C
O
D
E
 

.-a ..~ .., ..r .-~ ~..n r*- N 
~ ~ .., o ... ~-.t :a c 
en ~ c* ~ ~ ~~ ~ ~ 
.-+ .~+ N x ap p an W 
•-+ !.i [~ ir rn, ,p .-~ C 

.t .a tf1 .t t a ti1 Lt1 
.O . ~0 ••1 ~ ~C CT N .••~ 
~-J v 4 o c-% 9` ;-, © 
N N N N N N N N 
~7 N N N N N N N 
M M. S tr ~1 th Ln ^if 
sY` M G t~ M c•1 C. N 

~ 

~ ., .-+ 
c~ c~ c~ 
.p N q 
~ a~ c~ 
.t' *t N 

~ V ~ 
tC1 LC1 tf : 
C C? ,~ 
N N N 
N N N 
tr1 M f~5 
M M S'rt 

T
Y
P
E
 

- 

P
R

O
P

E
R

TY
 O

F
: 

N
.V

. 
P

H
IL

IP
S

' G
LO

E
IL

A
M

P
E

N
F

A
B

R
IE

K
E

N
, 

E
IN

D
H

O
V

E
N

-N
E

D
E

R
L
A

N
D

 

S
T
A
N
D
A
R
D
/
Q
D
S
 

T 
I-. r-~ 1 
~n ~ ~ ~ ~+ r 
J J r,

! 
cn ~ ~+ ! . 
F- >-- N t=i t 
~ c>r r~~ a0 ,-r t 
<T Q C3 ~ N i 

~ ~ ~ t3e. ~eC i 
~ i !~ t i ~ 
iLI i%I t ?_ ~ ~ 
T S ? fSC J t 
J U J -~ 2 1 

á ~ o É 
= E E_ 

- e > _ _ 
_ 

s;= 

` _ X ~

• E " ` 
< i $ ~ ó 

- 

..., 

~ 

~~~ 

~`'!' 

~ O 
¢ a. 

w 
o 
~ 
~ 

~ 

V7 
o
~ 
¢ 
~ 
v~ 

D
E

S
C

R
IP

T
IO

N
 

~ 

Q L1,1 
C,.^, h- . U Cx: U 
C N ,~ uJ 
Q ~[ M^ k X 7E 
..J L'u hJ L% * 

t ~- Lu ~— t(1 ..r„ i"`+ 
~a xaa ~oa • 
Q ..t LiJ Ln . }~ ..w 

OC U' h .0 K • 
:.~ w.1 Ln !Y • r7 • i~1 .-~ h 
Q Y b-~ • Cl .J i+ ~ aC ~ 
4 a in ~r, .-~ ~~ .a[ w e~ T z ... 
.JJ ....0-G . a J~-+J ..1Z 
f— LY ►~+ W ~-. S c7C ►-' 2 `^+ c~C tJ .. /_~ 

á n ~ ~+ tl: ;.a: J N 2 f'_; C? :'; tL: Q 
í1f LLI Q l.1 í~i } t~ X S\ W '~.. U t..i -.i J C..~ L~ _.1 í!.! 
L:J Y 3 4 4 Q LLi U S..• ~.! 4 Q Z~ ctj 
..rQNJti JC?~+ Lll tlfQt'?rtS :? 3Q4 
...JJ ~5J CL{it2' ~U~ ~CiZ t—aCt~~aj 
a ;:~ t • ►- Q ~ Li ►^~ .-, ..,. ~... ... :L h Y ? 
F-- Lu C9 ~► ..J .J W h W!Y t]. N G. ^J t..) t/) F- r-y 
C F- •., ~Q ~d Q ~-+ G t]+ CT Cl a V'. ., N •-. ~[ 0.
4QC~ZY ,.:~2Q`Crzvt [a.2fl.Z L~GCG4 V! 
....t~s^.;1 • •ON;~~-.~r-~ti. G?CtaC 
?- Y W lJ aL C~ ~G t.:i rJ` .?` t1 lll ~Gf ~ d~ Q V' S 
~ ]CZ!--<L~Q~f7'0+ ...JJJ~~~Q bC>QVitlf 
t~U~~ 4.Jd J..J..J~U[l. JCl JI'-~:, .-rrr 
aa«..►-•z~n~cn~a~z4x~4~szv~ :x~~e>u. 

... r 
O• c.~ 
Wi7 • 

•+ N• :~ 
t1 Q crS • 
Li T. •~ 
,.̂,? t.> Q 
~LtX i+n 

4 Z=L19L/'/ 
~ ~- ... a a •1 
~ ~^~ .. r+ ...J .J 
U tn v U' 
4tSZ ~Z 
~t Q cY: .l,~?G 

..^'.+ ..J ~ ti1 l'J f`- t'► 
~...t ..J..SS+1NN 
4 ~d~c..lU 
Lnas~soarsv~ c~x 

D
E

S
C

R
IP

T
IO

N
 

'C
A

T
H

(3
D

E
--

R
A

Y
 

C
;S

C
iL

. 
Tt

Jf3
E'

". 

i 

N 
fT 

z 
us 
v; 
N 
~! 
r+ 
2 
t^ 

¢ 
Z 

j 
J ~

N
+~ 

f V 
/
N

^~ 
{r ~1' h! 

t/
K~1 .~ :i1 N 

V O V G C.J ti C-' G C% y
.

~
-i N 

~
M

a 
~ 

Y C.''i ~ 

F-' 
z 
~ 

tJ 
0.
1 

cL
As

s. 
4
b
2
 C

4
0
 

!"~ 
►- 

_„ 

F- 
z 
~ 

♦

V

~ U L_J i L% U ~ ~ L~ 
CL. t:. i ^a. 0. C1. t 4. 
i i 1 f t f ( 1 

~

V

♦ ~ ~ U 
L3. A. Q 
1 ! i 

~ 
~- 
á 
~ 
~ 

C' 
G 

• 
s.i 
C 
~ - Q

U
A

N
T

IT
Y

 r.~ t~ C~ C? C:~ J G C:ï 
C;~ C? C G U C ~ t~, 

• • ~ LR U1 Ln .-+ [, 
~; ~ .t • s • ti  s 

• N N N • tt? 
I .4~1 ~ ri ...1 ..1 .. ,1 .+i N 

~ C C3 
G C C7 
• • • 

C Q C? 
~ G O 
..~! ..i ri 

~ p~ ZL198 ~1 ZZSt 



r. 
ti
..~ 

C~ 
Q 
0.

~ a 
~ 

~ 

a 

~ 
c 
m 
M C 

C O 
N N 
C '; 

~ o ._ 
. ap 

N E H 
= o - 
C U ~ 
G c~ ~ 

C ~, 
o ~a 
« ~ 
U 
t0 

w 

R
E
F
E
R
E
N
C
E
 
T
O
 A
L
T
E
R
A
T
I
O
N
 

A
LT

E
R

A
T

IO
N

 D
A

T
E

 

7
2

—
^7

-1
 ~3 

7 
:i—

 0
 3~

- ~
? ó

 
l"

3
—

t3
.3

—
i3

 
T

3
—

~
4
-2

4
 

7:
3—

~i
~-

2c
: 

F
O
R
M
.
 A
4
 

T
Y
P
E
 ~~_ ~~~ ©~~ 

S
H

E
E

T
 

~
,L

C
}~

Í.
~

(~
~

 ~ ~ 
1 ~, n 
I 

C l,7 C? M ~ 
w .-~ .d ~ ~ 

J ~ ~ ~ 
r.l n1 .~•. z~ 

CI
FI
C 

FO
R

 P
R

O
D

 

ILw4u ~o 

ti  ['J N t,) N nJ N N íV N N 
S 
á 

m N --i 

P
R

O
P

E
R

T
Y

 O
F

: 
N

.V
. 

P
H

IL
IP

S
' G

L
O

E
IL

A
M

P
E

N
F

A
B

R
IE

K
E

N
, 

E
IN

D
H

O
V

E
N

 -N
E

D
E

R
L

A
N

D
 

p
g

T
é

 
T 

i 
r

 I
. 
~

- 
á~ 

~ 
Z

T
Y
P
E
 

_
C
O
D
E
 

~ ~ ~ 

S
U

P
E

R
S

E
D

E
S

 
C

O
N

T
. 

S
H

E
E

T
 

i~
tt
 

©C?C~ 
O ~ ~ ~ a J C7 Q 

C
O
D
E
 

....i ~.+ ..r :1i N .-~ ,-a .~a . .a ,-+ (+ 
•? ~ tT 

+..^~ Q ^ C? tr` C= ~ C+ G~ G --r 0` .,t ..+ 
~ co L` N ~ f3 .t ~O ~ N C~ tT -0 M 
a0 ~ N N N N ,~ rt1 '-1 .r N ~C J) ~i 
~ tf1 tf~ lC1 11 l[1 7 ~D •^~ Q Q 

Q C;,• t; 
. ~ .fi .t .!~ ~ 1 ~ N .t ~ U~ ~ O Q 
r ~ ~ ~ ,t .t L11 ~ ~ ~D ~+ [41 S~1 n1 
~ c~ ~ c~ :7 ~ c ri Q ~ ~ a P a 
N N N N fy N N N N N N 
N N ~`J N N N N N fV N N 
~ rn rn m tn ~ ~ th ^,~ ~+ ~ 
,t1 M :K1 r~1 ^r) M M ('P1 ~: f'"t Ci 

S
T
A
N
D
A
R
D
/
Q
D
S
 

~- ~- ~- ~- 
N cr: N ✓~ 

~ ►~ ►r rr ..r 
..J 3i J J J 

RI 
tn N tf1 H 
F- N F- F- F- 

' a ~ oc rr oC tn 
~C t9 d 4 Q ~~ 
~ a a a t:, 
. sc . . . 

~ ! t ~ ~ ~- 
tl.! 7 u.t tJJ :u t 
S J T T 2 ~:. 

o
o 
~ a 

C
O
D
E
 

~~ ~ U v U J 

D
E

S
C

R
IP

T
IO

N
 

% C9 
~~ a 

~~ . @ 
a ~ ..~ 
U c~ I 
n Y J 

~.xw ~ 
1- ~ ~- tn ~ 
a •.• ~t +.n ~ u aL u~ x 
~-1w a a z aY !.- .~ 
a 2 f-- ~ w u.; c c ~ ~ .-. ca 

D
E

S
C

R
IP

T
IO

N
 

I c~
~~

-Í~
Ío

 ~
-r~

~v
 

c~
sc

 t 
i •

 
'~ 7

'U
F3

~ 
~ 

NA
ME

 
tH

iJ
S

S
~

N
 

~
2~

 

~-- 1- ►-~ L̂. Z ~u J J •~• F- Q+ > 
Q ~ Q Q= t,..) K F- Cí ►-i tl: •~ _ 

J7 !• ~ W c,T lLJ :_ n~ iJ1 U cY: ~ X .•. ti.i ui J nJ ~ 
~v9c/; J.T_ J?~ 4 ^r1 F-- IiJ V?~W Qt)c~ YLQaCS♦c1! 
.z N 7 4 t~ Ci ~;.Y~ N F- ~1 ►+e tu Y :t Q 4 e,+ L:J U Z .-a .,► 
O Q é:, iJ~ tn ïLï t/1 ••• tn .r :, U 4 F- ►-- r• Q N J Ei J U' rr W 
1.J ~~~ F-QZ<t ~ i QF--Z:Z..í.J SiJ 4cïGYQ 
1 tL V ~.~-+ Z tl.+ f^ Q J .-+ J .-. i F-- ,c. t11 il: 7 l.i 1 • ~` Q -Z ii 
~nz tJC"1Z f.aJC~liC+i1. cnznvu►-~.t~~..; ..~w+•- w 
.,.lc:cl UCciC3.J I J + ►- ~c~uNv,al...•.~aaa•-~c~rnrna 
aIU~J U.J WtY4ULY t1J JV iJ.J6iJQ4 Q7-+..Z7CTp+Z 
i 1 ~/1 L:J `_:...' t~ V7 ~.. i~  (~ C:~ C~ r~+ t,a t,1.! !L i1 ~ J J ~ í7L • • ~ 

XQ~9~J.Nt/1WLY WCCli47][ t:~faUG7-Y:~I+ ~í7 àGC~:CU' O~ (TA. 
áU JJ J JQ a••ra, .-.a Q_JUacIUnT : cG cx3H-Q _]4~G~ Q~.J 
QL1.: W:uQ Q...l_J0. w+0.►-. t~Cr.I:uK1Z2-J.,J~..?tJZ:Z Q ~_..1Q JJJ7 
tn:~'.:~T?~c::~cn3' cn!~c..~ZTN•~4U. t~Q4.-....ztnZcnaQ$ 

> w 
M ~ t.C~ +0 `- c>r ~ .t tl1 rt, N ~v t1; N +"1 +t 
L~. C: C- t~ C: C; G ~~ ~ V ~~ Ca O CJ *;: ° C: :..': 

r- U U L; v J U U U U t.~ ~ r l.A 

aA
ss

. 
4

tS
?

 ~
`,4

~{
l ►+ 

z p. !1 t1 4 G 0. 0. 11 ía- C3, 1 z G. F- 
~ 1 1 i S i 1 ! 1 1 1 I ~ 1 _ 

Q
U

A
N

T
IT

Y
 :."'• G Cr O C7 G Q Q : C~ r_~ 

Q
U

A
N

T
IT

Y
 G 

C,J q cv G G3 G O © v '̀ Q Q C 
~ • • • • G' • r • • ~i' • _ 

C] O V' • t~ CG C O ~ C: ~ G 
t3 Q G;: C C> G G ~ c. • C_+ 

~ .+ r. (\: f V íV .-~ e-+ ..+ .+ ..r r+ 
•-+ 

- - - 

zusa oo~ zzsz 



~ 

~aIt1' 
r~ ~ 
~ 

J 
~ ~~ 

Q ~a 

a 

v 
c 

N C 

C O 
d N 
C 'j 

Q O ,_ 
. ap 

N ~ y 
— o — 
~ U ~ 

U ~ 
_ 
r C 

o ~ 
~ ~ 
U 
m 

W 

..~. 

,+. 

R
E

F
E

R
E

N
C

E
 T

O
 A

L
T

E
R

A
T

IO
N

 

Z
R
-
9
2
-
-
7
3
-
0
5
-
2
2
.
 

L
ï~

-9
Z

--
7
3
-G

5
-?

_
2
 

N N N 
N N N 

~+ tf1 at1 
~ O f) 
I 1 i 

M e~ Pf1 
M ~~ 
1 1 ! 

CJ N N 
T CT O~ 
t i 1 
~ ~ ~ 
~J N t~J L

R
-4

2
--

7
3
-0

5
-2

2
 

L
R

-9
t-

-7
3

-~
3

5
-2

2
 

I 

N 
N 
t 

tt~ 
!J 
t 

<+t 
ti~ t 
N 
tT 
1 

G'l.` 
N Z

R
-9

2
--

7
3

-+
)5

-2
2

 

tQ
-9

2
--

• 
7
3
-~

0
5
-2

2
 

w 
á J ~ ~ ~ 

U ~ 
u ~ 
ud 
á~ 

fJ 1: ~+1 N N •+1 M t+l M fri KI M e*', 

¢ 
z 

O 
d 

c 
c 
U 

3
3
L
2
 

C
~6

4 
3~

34
~?

1 ~ ~1 ~ 
~^+ N i,,.^ 
r ~ ~ 
ap Q ~Q 
M ~ ..a 

.t O~ ~ 
~D O~ N 
C+ O~ t:,-,

N N N 
N N it~ 
f+'~~. rr1 U1 
f^ M C:~ 2

4
2
2
 

J
1
5
 

i~
80

C
~2

 r 
.~ 
~ 
v 
~ 
:1► 

G~ u'► 
CJ ~

5t
~

 
4
8
2
t'
ll .~i .~ rd 

~ fti t~ 
o as cc 
Q ~ ~ 
N ~ L'1 

~ O ~f' 
11 tl1 .1' 
t7 ~7 C'> 

N N N N N 
N N N N N 
f~l 4'~ ~1 K1 M 
fr1 i`~1 M }+'} M1 3.

3,
22

 
('
4
4
 

5
2
7
U

1
 

3
3

2
2

 
C~

4~
i 

5
2
2
t~

2
 

N 
~ 
-r 
~ 
lf1 

~~
2z

 
G

4
4
 

G
4
4
 
5
Z
6
~
`
1
 

N 
!'V 
M 
M 

S
T
A
N
D
A
R
D
/
Q
D
S
 

~ 

~J 

Q_ 
1 

.r. ~~
L 

!V
 - 

i+
 

21
>J

 

D
E

S
C

R
IP

T
IO

N
 

~ 
C~ I.ir 

F~ tL: : L~ U 
N ..J :1.: 

x M, ,~ x ~ 
:~ a+ J r 
} W ♦.r 4~ T. ~ 
~ ~ci. Y7f ' 
_..i W tl1 • 1~ .-+ 

:~ ►- ~ x • 
. ~ . rn ..~ F- 

..j E- ~ x z 
Q U.i M i ~ .., 

.J►-+~ ...~7 
A' ... T.. ~-+ ~ c.3 ~^+ 
n e~ r- w a 
~A. ..~ t_.1 _1 U '~ Ci -.J ; u 

Q .1 Z Q ~ 
In<xc.~al~ ~cac 
w~ T sz: ? ~- rx z u.: 
r.. ..,. •.+ ~., ...r Ltj 1— ~L ,7 
Cc C. ~I ~. ~.1 {~ V'i 1-- ~•-~ 
i~, Vl ►~.~ (!', rr 4` p, 
u~ t~ : tw ? cL~ I.t. Q r✓3 
./? ~ ~-- i" ~. Ll. O ~ [Y 
-~.~ 4 ~ 4 ~ ,* C? :,; 
u; , T~ ~QC.r.]O~✓! 
U0.~a.~F-^~ ~~-+ 
+etC?d r?~Q~ct ~.~:tu_ 

t 
t 
1 

~ 
• 

_ 
U 

e~+w ..Z~ 
~ ~ 

• ~^ C3. 
(.7 (" j w 

• U.'l[:l' 
tn ~-- z ►- 
. a ~-• a 

~,. ~ .~ -- ~ 
~ 4. Q.. 
w In F-. ►- 

.++ (~ LA d +~ 4' ?^~ 
Z Q a t/5 } .G J,F C W 
C T_ ..J7cntl; _+zJ= 
Ot.~c.9?N?a G. tndN 
X CC t (] Q Z ii: cn L'..i N ~-^~ t/) ►~ 

~ z~v~~, ~~~ r--~12a2 
Q >- ~-. ~. c~ w c.3 c'1 2 w F-~ c J ~-+ ...t ►-+ 
~, tr? .... ~ J N .~ 43 ~-~ ~ i1 J S ~ u- C.~ -L 
...d V1 Li _.! rJ :u l.3 C7 Q d -~ f J i 
4 d~ ~~ Q V!^- Q {J ..J Ll.f CX. W OC 
T ;.~ :x w C~ z~ ~~ t~ 11J 0. ~ L~ C? ~ 

~JM:i1W~ ]LsíO>IlclfV7uaacu:a' 

~ J J..J T:✓_ N:,~tJ.JJ...J ,..1Q atM:7:►-~ c1° 
d74 ~UU 4t t1.iu:LL<QC.JJ4~-~+G. ►^+ 
cnmaa-a~~+.n~v~ :>_~aa ~~~.:c~tn~cn~ 

U
N

IT
 

(L
E

V
E

L 

,V cY1 
c ~ 

^f 
cu 

t,1 N 
~ r 

~+ N M ~!M f t[1 .p t~- S>^ 
C. C:' C: L~ C.'- (~' t^ G C' 

U U V :£ U 
+.7. U.. G. r' 4. 
1 I 1 i ► 

u U LJ u t_.~ u t✓ v c~ 
o. a a. a a. ~- ci a a 
1 1 I . ! t f i t 

Q
U

A
N

T
IT

Y
 c~ r~ C= S7 c1 1 C 

C:t C~ C` Ci ti 1 C~ 
~ !11 If1 ~-+ (:~ ~ • 
• • • t+ • i C: 

N N N • t!'~ i~ 
..+ .-.i .-r ...~ N t ..+ 

c.; C C, G G V O C3 
r' C Ci Q C G G n 

• • • ~ • ~ • O 
~.i G' C ~~; f:' G' {~7 ♦ 
~ C' ^ C+ ~ C ~ O 
.-~ .+ ~-+ ..+ N N N .-~ 

A
LT

E
R

A
TI

O
N

 D
A

T
E

 

w 
Y 
r-

~ 
O 
á 

ó 
0 
U 

w 
Y 
F-

a 
0 
á 

w 
0 
O 
U 

D
E

S
C

R
IP

T
IO

N
 

• 
J 
r+ 
` 
N 
~ 
~ 
Q 
a 
1 
~13 
~ 
rl 

T w 
~- s~ 
a ~ 
v ►-

z 
~ 

U 
a 
i 

Q
U

A
N

T
IT

Y
 C~ 

~~ 
• 

.~ 

C`~ 
.-i 

a 
~ 
(~ 
N 
~G 
~ 

~ 

á 
U 

~ ~~ ZL158 OOl ZZ8Z 



~~.. 
n 
r~J 
--r 

,~ 

C 
Q. 

V1 
a 
trrrrrrtJ 

~ 

a 

v 
C 
~ 
H C 

C .~ 
01 tA 
C > 

p O ._ 
. ap 

~? E ~, 
- o - 
~ U ti

U ~ 
_ y
C .,. 
O fp 

.`. E 
~ 

W 

~ 

ó~ó 

'^
 

R
E

F
E

R
E

N
C

E
 T

O
 A

L
T

E
R

A
T

IO
N

 

,̀ Jr:J ~.v r`:~J11 •y~iNCJ ~: ~: ti r'JN N N ~J N 
^V N N N N N^J ^J N'V N N N ^1 N N ti  ht N !'J 
t t i r 1 r t t t í s ! { r t ~ I 1 t f 

~n .^ ín n tr ,~ n~r. ~ n u~ ~ rr t!1 ,,~ ,r  ;n ~n s to 
r - !~ ~ ~'. r7 c~ J G 4 "~ .:: ~~ ~ O ~.:'~ G ~3 F~ ~; . 

1 f, t l i t t ! t l l 1. t I t t i 1 1 t 
+ ~ ~. ^^, ;r, ~ rry r 1 ~ t~1 !~n rrt t+rs ~+ f'~1 re~ !r• tr1 !~ t'~ M 
t` ti  ti  P- ti ~ 1+ P- ~ N P+ r- I+ h ~+ I+ P- f- P- P~ 
I t t t I ( i l l ( t t { f l l J t I i ! t t ! 1 l i i l i l t t , ! i I l t ! 

11 : J ti  N ^J ^7 ti ,y N ti1 N N N N N N N N N c1i 
CT {T ~ • T ~ G" T ~` ^` 'u'~ :.T ~` Q` O` 0` ~ ~ fT ~ sT 
t t I t I t l ! t + t 1 t I t t ! { ! t 
r ~: 'S Oc: ~ CC 1' ,7E ~~ e ;~ íY (3c: r~ gC C7C ,.^~..' t1 :Y 

N V ti  U V~.r A.1 N•~t N v *J N ~.I N~t N N ~.I N 

~ 

A
L

T
E

R
A

T
IO

N
 D

A
T

E
 

~
C

~
 

- 
1 

T
3
-0

3
-f

ib
 

7
3
-0

3
-i

3
 

7
3
-G

'4
-2

4
 

7
3
-0

5
--

2
2
 

F
O

R
M

. 
A

4
 

T
Y
P
E
 

E 
1
4
- 

1l
~C

o,
 M

 
E

14
-1

L
~

(':
C

P
 

~
 1

4
-1

 O
fi1

G
N

 

— 

if1 
C: 
~~ 
t 

C:~ 
n) 
.~ 

P
R

IN
T 

..
 

.~
 

D
A
T
E
 

w 
rL 
Q 

., St 3i~ ~~- k i's '.k if # ~ : # aí # il^ ~ ~ d4 # ~ ~ w 
W 

O = 
VO LL ~ ~ 
U a 
¢ 

~ 
0 ~ tti ^~ 

P
R

O
P

E
R

T
Y

 O
F

 
N

.V
. 

P
H

IL
IP

S
' 
G

L
O

E
IL

A
M

P
E

N
F

A
B

R
IE

K
E

N
, 

E
IN

D
H

O
V

E
N

-N
E

D
E

R
L
A

N
D

 
D

A
TE

 
7
1
-1

2
-i
 7

 

~° ~1 M K1 tn M tKt +~ ~` K+ ~ ~ 

P
O
S
 
N
R
 

•-,4 --1 -~ 
G ~ u 

S
U
P
E
R
S
E
D
E
S
 

C
O
N
T
.
S
H
E
E
T
 

ti  ~i ~ 

ac~G 

w 
o 

~ r~-1 iT` 

Q' r1 A 

C
O
D
E
 

,-+ :.,,t .r ..~ ~ ..~ '-+ u~ !~ N 
C~ C. •-~ Ci ~ ti  r~ ~.:.' 

~~ 't3 ~ t1i _ ~t .f' tr' C: eI ~ ~` ~ qT1 
^(1 Sh ...I .~ íV X% ~ ^ ?. ~' -~ .Q ~ 
.v ,p ~ iá .~ ^~l +r' ,C} ^'~ t.] 

C? K_? ~... 
.-+ ;v t ~c :r~ .t ~ o~ 11 ir ~, r_5 ~ 
r ~ ,q D .-. .O ~ T N •.+ t+i et1 ;,n 

;.~ ~+ c v ~.~ C r~ C> T t;: ~ ~ ~` S7` 

N N ~ J h! N N N ctiJ N `~ 
.•: 11 f J N N N n, N 1s ^~t 
^tl M K M f ,~1 ^'~ ^, tl ~ .t 
.^~1 tYt ^^. M ~. cr; !r! .r; ,._) N 

w 

S
T
A
N
D
A
R
D
 
Q
D
S
 

r-• E- ~ }- 
~/'i t/; ✓! N 
..~. rr ~. «.s ~ > 
J J ._t .J ~ 

~ 
t/T ~ tn c/f !.n ~. 
F-- N ~- F- !- . 1~ .~7 
S nl tT tL ~ ^'~ ~ rr 
C C' Q Q d C C N 
a a a ~ 
. x `• . . a gc o

T s T ~ ~ ►- t 1 0 
. ~ t 7 +: t ,~ ~1J 7 ? ? ¢ d 
Z J i' ~ T r ~. J 

C
O
D
E
 

: ) .~ ~ :.i :~ J ... ?_ 

D
E

S
C

R
IP

T
IO

N
 

x 
^ t t! 

~..^, N LU 6L U 
Q N J :+.: 
Q x r ac Y F' 
~ c:J .~. t,~ Z 

s ~- 1J .-. s. ~ r- 
_tQ Wa .4r • 
Q_.% 4J S • t~ i-i 

~. cï ►- .~ x • 
=t :7 .a.i ~.G1 Y • C.: • ,r, .~ F„ 

. ̂ ! : Q }, M • ^.. J 1-- .Z. X 7 

~ 
D

E
S

C
R

IP
T

IO
N

 

C
~

T
il

~
1D

E
-R

,~
Y

 
I>

S
G

1L
. 

i
U
a
F
 

NA
ME

 
T

~
I.

iS
S

~
r•

i 
C3

?_
. :i. ~.L. d *~ tA .l1 ..+ ..̂  Q tl.: (*1 é ,1'C H 

T .1,: J ~ ... I- ^ • > .J ~-» _J ..,1 .Z
►= ..; r f-- ~ •-~ :~.: ... ; ;Y ~- ? •• rc u •-~ a 

tr` J: t..J !v x]C ~► 4.1 lL J N?+ 1 C7 ~r .1d 4' 
T ti' F- l'J V'S v' Z 1.:. G ~ ) C^ 1- ^~ àl = \ ! ., +._i. ~.! li ..J t.) C7 ~ -~ 11J 
Gi C ~•.• C? •-• ~1: ). ~; Q Q C :1+ '_J ~ .ti J C ~c1 ? C :7J 
tL ,~i CJ Q F-- F- .•-~ <i N~.l Q J~ .-~ tJ~ t/1 Q C7 C L7 3 1 Q 

~ u ~. t--'-c ~..~ ~~~ a..~. :,~.~u.~~:~x~ i- xau. 
t 7 ~ ►- i' : u :1 ! ~ iL t . i-- ^. ~ ~: •-' ., +- ••• •., t:.l t- SG 7 
\ c/s 2." 4. :~ f- ..~ :' ~ ..~ J~~ a-- u.i C1. O.. wJ G. N .'~ V1 ►^- ..-+ 
►- Q í.:,r lJ V. in .rt F :-~ ~S ~ G'' .••, ' . ?> G~ í~ 7 rn ►~ N ►-r Q C. 
:li ..,í J u: i_..; 4 c, ,^S 2 --~ ~~ 4 L' 0` ~ v1 ~. ~ Q. 7 CY (.Y, ~ t/f 
~.-: ~ ..~ 'ii ~ i Y .,J ~ < S • • ~ t/! ~. :^' S: w L'.. rJ ~ CY.. 
U- ~1) ~ t•1 ~M ~~ J i` ~ tiS tS ~[ (' x U ~ ~ '1 ~_!J V'. .4  4' F <j (.7 l 
R J U~ 1 v 7 -~ :2 ~~ i- Q~ 4.i ~ t~ ~ J l, 7~ G ~ Q C~ ~~~ srs 
:]Cd i'.: t~1 i*?..,1JC.~c..J7 Z d J~..~rJ ~vd. ...l~ Jti.l r•+"'' 
C7 + ? ^J dS: C 1.:~ Ll. .r; ~ sw .-,e T í/1 ~.  ~/% .n Cj T` e,f ( } .: e"S ;n tt Z ~ ? 1L 

~ rr 3 r r~ N r\; h t.~ r: ~ N :~ ~ ul N 
J C' C. v C' C ~: v C' C. C C i _. G ti✓' ^ 

Z 
CJ V l> ..> 7r t) t..! ~ t) 
a a. o_ a t a á a t ~ 

r- 
Z 

U 
a. 

cL
A

ss
. 

4
b
2
 ~

^k
t~

 

~-+ 
t- 

~ t 1 r i f i i t 1 t ~ t _ 

Q
U

A
N

T
IT

Y
 C C C_' C. ' c:' C` :~ L= } á_ 

~ c_ ~ ~. c. C_ c~ c~ C G G 
• • • • .t >n M il1 ~++ ~ ~- • 

C '.: C Z:: ~t' • • • P^ • ¢ G 
C Ca C • 1J N N • ~ 

.-~ .-4 .-+ ..r ..~ ..; .~,~ ...r ...t [v 
~ d C; 

.-+ 

ZL158 OOL ZZ8Z 



~a~ w

C.1 ~ 
e~ ~ 

~ ~~ 

Q ~0.

a 

a 
c 
m 
H c 
~ o 

G1 y 
c '~ 

~ o ._ 
ap 

~ ~ rn 
= o - 
~ U ~ 

U ~ 

c °: 
o ra 
~ ~ 
U 
d 

W 

R
E

F
E

R
E

N
C

E
 T

O
 A

L
T

E
R

A
T

IO
N

 

1 
1 
1 
( ^J 
1 ^~ 

N 
N 

, I ~ In 
C1 ~ 
I 1 

^'~ n 
i~- ~ 
1 1 
1 1 

N N 
C^ ~ 
1 1 
rz Y 
^J ^.) 

,V ̂ ! 
N(V 
1 ! 
r r 
C_7 Q 
l i 

~ y` 
P- `~ 
: 1 
1 1 

tV 11 
O` ~ 
1 1 

,.^~_ x 
~1 ^"1 

, ~ 
, 1 1 
i , 1 
1 i t 11 
1 1 1 ~`~: 
i 1 1 1 
i I 1 .r. 
1 1 i <<' 
: i I I 
t t 1 R-. 
1 1 1 ti
I i 1 1 
, I 1 1 
! 1 ! 1 
c 1 1 R 
1 1 1 1 
1 1 t ?" 
! 1 1 ^~ 

N N 
N N 
1 1 

;n ~1~ 
C C - - 
I 1 

t*; M 
P- N- 
, 1 
1 1 

N:V 
L7' :1T 
1 1 

r7C r~ 
^J N 

A
L

T
E

R
A

T
IO

N
 D

A
T

E
 

7
Z

-C
'/
`L

íJ
 

73
-C

3 
3
-'
~

b
 

7
3

-0
3

-1
3

 
7

3
-;

~
4

--
2

4
 

7
3
-
Q
5
-
2
Z
 

F
O
R
M
.
 A
4
 

T
Y
P
E
 

~ 
1
4
- 

LD
~J

G
H

 
F
i
4
-
l
O
Q
G
P
 

~
1
4
-
L
U
Q
G
N
 

— 

~ 
~..:.' 
C> 
i 

O 
N 

~ 
^-+ 
t 

1fl 
C~ 
i 
i1 1 t , , r r 1 

w 1 1 i i 1 i ( ~ r+ 
m 
a 

J

1 1 1 1 1 1 t 
I .1 ~ I ~ ~ 1 1 i t i: 1 ,Y .~ ~ 

w zF1 ( 1 1 t 1 
uó 1 1 i t 1 I uzi óó 
~á W Q 

I 1 t 1 1 1 
1 ! i t 1 1 

0 
o M N --+ 

P
R

O
P

E
R

T
Y

 O
F

: 
N

.V
. 

P
H

IL
IP

S
' G

L
O

E
IL

A
M

P
E

N
F

A
B

R
IE

K
E

N
, 

E
IN

D
H

O
V

E
N

-N
E

G
E

R
L
A

N
D

 
o

n
rE

 
7 

i
—

~
 2

-t
á

 

~~ 1 1 1 ! I 1 d 
r 1 r 1 1 1 

T
Y
P
E
 

C
O
D
E
 

~~
~ 

4
3

a
G

 
f,

9
9

 
4t

~7
~J

1 
~ 

4
3
0
i;
 

b
#

 1
 

1t
~Q

~3
1 

' 
y

3
U

í)
 

b
3

1
 

9G
Q

~1
i 

S
U
P
E
R
S
E
D
E
S
 

C
O
N
T
.
S
H
E
E
T
 

C
`
7
 

~ 1 t 1 1 1 f 
Z 1 1 1 1 i 1 
ó 1 -- 1 .r 1~ 1 ~0 1 r+ , x ,,, 
a 1 . . 1 i r~ i ,a I C, 1 0 G 

S i r r r 
1 1 ti  1 .-. U I N i 
! { ~ 1 ~ ~) 1 ['~ 1 
1 1 111 1 ..+1 ~:r 1 ~u' ► 
1 i f~ 1 ~ r11 { ..a 
i 1 ro t~ ~ 1 .n 
1 1 1 1 

C 1 { -A 1 Q` tl'1 ( ~ 

v ► 1 ~, t .v .., , ~ 
1 t .^~ i ' ~> ! N 
t i 1 1 
i i N i ^.1 N I N 
1 i R~: i R! N 1 N 
1 1 ~-+ i M ~ 1 K1 
1 i ~~~ { f i J 1 fr` 

S
T
A
N
D
A
R
D
l
Q
D
S
 

r 
F~- 
n 
.., 
J 

i-- 
~r, 
•.+ 
J 

i 
1 
1 
f 

. i 

1 / 
1 
i 
i 
1 

r 
f F-- 

:n 
~» 
J 

;n 
i- 

rn 
i- 

1 
1 
l 

1 
~ 1 
~~J t 

:~ 
i- 

1 ~7C ~ a: ! N 1 cY 
1 C 
1 G_ 
1 • 
i ~ 

;~ 

Q 
S 

• 
~ 
it 

I 
{ 
i 
, 
i 

N I 
1 

4 1 
1 i 

~ i 

~ 
a, 

• 
F 

i 1J 

~ 
o 
~ a 

I Z T 1 , : T 
1 ,_, . '..i 1 

_J 
c - 1 i ... 

, r 1 1 T i 
1 1 F 1 
1 
1 
1 
1 

r 

i 
1 
i 

i 
f 
1 
1

1

1 
1 
i 
, 
/ 

t 

u, 
o 
o 

, 
r 
r 
r 

► 
I 
i ~ J 
1 . , ~--~ J ..1 

, 
1 
1 

` ~ .: 

z 
I 
1 

{ t. r 
1 a. ~ 

1 1. M 
•,~ 4..; 

!,{ i l 
4 Y 

D
E

S
C

R
IP

T
IO

N
 

C
~T

H
O

C
)E

-R
~Y

 
i;

S
G

 ~ 
I_

. 
T

li
B

E
 

N
A

M
E

 
~

Í"
tI
.J

S
S

C
~

N
 

4
_

—° 
á 
~ 
~ 

wo 

1 i~, 
1 l,. ' 
1 c ~ ~- 
1 ~1 Q 
I d J 

i~, 
1 C: 
1 ne ~ 
{ C L.. 

J I f'"1 

, U 
v1 

C,C 
.~ .._. 

1 r) U. 

J -S 
~- J 
cc. 
d Y 
L L3 

1 _.I C^ gJ ~~ 1>' b i ': r.! 1 
i ~ Q 
! tiJ ~ 
1 ~:J 
{ í. ry

?_ C.:. 
►^^ ._ 

i Ci ..r 
1 ul C"~ 

~ .r 1 _ ~~ i? Q- y 
f✓ 1 ~-+ ~„. 1 ►., 

Z 1 ti ►- I; i 5 
l/': (.: t Q N ► : F+- 

► 
1 

J 
~U ~ 
C7 

r ..~ J 
1 a%u 1 .~ 
{ tn ;~ ! v ~ 

. ."cr 1 _-. 1 Gi in 1 
.~ `-~ 1 t.t: ~ 1 ~ ~ 1 F- 

G 4 
~ ~= 

1 i 1 I U 
( ...~ ...1 1 fn :.. 

1^ r- i "11 !!,; i T? ; 1..J J 
. Q a? 1 xl {Y? 1 -') ~ 1 ~ W 

liJ L~ 
~ lL' 

1 i-- M 1 ►~ :.:J 1 i- F- 1~ C~ 1 ~ J i ~-' 
t 7 ? { ~ ~ : ~ i ~ ~ 1 i i` ! F^ 6 
1 .; G 1 ~ M i .._ ~,e.. ~ ,3 _ 1 ?.  ?_ 1 ta. .J 

1- ►~ 
.-r X 
~ •.:1 

~ 
~ 

, 
1^' 

r 
.. 1 •.~ 

r t 1 
.-+ 1 ,-. 1 .-+ i ..+ 

~ ; :. ~~ 1~ 4. 1 w,_ 1 L" ! C',

~ 
~ 
t 

• 
1 ~~ 

. r 
J 1 ~> i C~ I ~ U 

cL
As

s. 
4
~

 2
 {:

~~
 ~'

 

^~ 
Z 
~ 

i 
i 

1 n 
1 ! 

s 1 a. s a , 
a 1 ~ f ~ 1 

Z 
~ 

a 
! 

1- 
_, 

Q
U

A
N

T
IT

Y
 

r t; I 1 t 
1 
1 

1 :.~ 
I C"` 

~~ 1 c 1 ~_ ! 
<..~ ! C- i f_ 1 

, o 
G 

! t • • 1 • 1 • 1 z • 
t 1 C 

i C 
~ i C, i ~. 1 
C' ( C' 7 C: i 

a 
~ 

c:." 
~' 

; 1 .~ ~-1 i .+ 1 r.l { o ..~ 

2aá ZL158 OOL ZZ8Z 



~ 
c 
m 
H C 

~ G N 
— O — 
~ U ~ 

U ~ _ y 
c .. 
o ~ 
:. E 
m 

ui 

.-... 

R
E
F
E
R
E
N
C
E
 
T
O
 A
L
T
E
R
A
T
I
O
N
 

m 
a f 

V p 
u Q
ua 
n¢
N ~ 

Z 

O 
a 

1 

w 
0 
0 
U 

~ 
C~ 
~ 
C.i 
G 

~ 

C' 
~ 
T 
r~ 

.-1 
1S1 
~ 

N 
(4 
m 
~ 

S
T
A
N
D
A
R
D
!
Q
D
S
 

D
E

S
C

R
IP

T
IO

N
 

~ 

M
~ 

S
C

~
L

L
A

^~
r 

C~
I V

F
R

S
E

~
 

t 
i 
1 

> 
w J 

~ 
~ 
J 
v 

~ 
w ~ 

~ :/~ M 
4. ~+" N 
n ~ 
:_~ U 1 
SC ~ 
~ J ~ 
.-. a c. 
—~.~ 

~~ 
~~ aC 
...~ u ~ 
~a :►: r~ 
T l', hi 

t 
1 +-~ N 
1 G: ~= 

1 
1 
t 
r 
1 
1 

t 

..a 
i~ 
U 
:'~ 
M 

ti
.r 
CJ 

Q 
P 
M 
T 

1 .~, f1 

1 / 
.-+ N 1 
C:' C. ~ 1 

r 

z 
~ 

1 U 
i 4- 
1 a 

Q
U

A
N

T
IT

Y
 

C+ 
G 

• 
G 
ev 

C~ 1 
G { 1 
t 1 ! 

t 
4 1 O 
G + G 
C' 1 • 
• t C'+ 
~• 1 C 
N i ^~ 

A
LT

E
R

A
T

IO
N

 D
A

TE
 

F
O
R
M
.
 A
4
 

w 
Y ~ 

Q 
O 
~ 

~1 !~} .-1 

0 
U 

w 
i 
F-

s+i .-d r-i 
C:)OG 
~ ~ L}
i~1 Q Q 
d - .•+ CT 

(T .-i .i 
~ ~ fi
~ ~ ~ 

C~ L:t C 
O O G 
rt1 t+~ ^n 
T 7^ ~ 

O 
O 
á 

w 
0 
0 
v 

C
O
N
T
.
S
H
E
E
T
 

S
U
P
E
R
S
E
D
E
S
 

7
1

-1
2

--
0

7
 

~W 
~á 
~O 

D
E

S
C

R
IP

T
IO

N
 

i 
N 
rn

T
N

IJ
S

S
~

~
t 

~ 
Q 
Z 

P
R

O
P

E
R

T
Y

 O
F

: 
N

.V
. 

P
H

IL
IP

S
' G

LO
E

IL
A

M
P

E
N

F
A

B
R

IE
K

E
N

, 
E

IN
D

H
O

V
E

N
-N

E
D

E
R

LA
N

D
 

F- 
z 
~ 

~ ~ 
Q. 
1 

Q
U

A
N

T
IT

Y
 C: 

G 
• 
C' 
~ 
.-t 

f~ 
~ 
G 
N 
.0 
~ 

rn 
Q 
v 

ZL198 OOi ZZBZ 



OVERZICHT VATd VuRSCH~idEly' DOKUME2dTEN 

Tekening: 

Stuklijst: 

~, ~lonta~;ev oors chri f t : 
~ ~ 
~ C 
C C 
N 

h 
C _ 

~ á~ 
vi c 
_ ~ N 

~ U ta 

U ~ _ ~ 
C r 

o ~+ 
.. E 
U 
N 

M~..~W 

Drawing: 

Parts list: 

Assembly details: 

--~ 

QUANTITY UNIT 

PROJ ~  ~ SCALE: 

METH. 

NAh4E 
NAAM 

~ YI ~ ~Nocea, r of 
~ I E~GENOOM VAN N.V 

blad 110 

bladen 120 

form. Al 

form, A4 

SURVEY OF PUBLISHED DOCUATF.NTS 

sheet 110 

sheets 120 

size Al 

size A4 

DESCRIPTION STANDARD / DDS CODE POS 

UNIT: i SEE ALSO 

I UT -V 1041 

REMARKS: 

SAM.KANON (GUN ASSY) 

o . a.. E14-100.. (e.g. E14-100..) 

15-2-12

3322 142 64000 

~L 100--1 
VERY 

RS 
y  BL  

PHILIPS GLOEILAMPENFABRIEKEN.EINDHOVEN-NEDERLAND irCnNTá ~DAi FORM ~_ 



Cfp.adjusting 
acc.to assembly details 

D 

c 

n 

~ 

e 

~ p O 
u♦ d  _ 

~ O.~ 
VO~ 

~~ 
e~ 
~~ 
~ E 
W 

d 

N a 
.:~ 

_ a_ 

~~,~ 
!;f I' 
;tilt 

e 

i~D 

~` 
~2_g 

(38 

t 

~ 

~ 

~ 

1 

U 

t 
ó 
O' 

Y 

~s_. 
y •, 

r'i 

9~ 

~ 

t 

fV 

_1 

3 

37 

36 

35 

1 

B 

y

t 

.. 17= 05 

~_  I~f •OJ I'_ 

-_ B 

I 

~ T.~-

DOORSNEDE 8-B 

Cross saefien 8•B 

~ 

14 

22 

21 

18 

30 

19 

20 - 

28 

~ 

t 

1 

~~ 

~ 

~ 

~ 

D
,
i 

I 

DETAIL ROOSTER 1 KATOOE 
Detail of grid 7 cathode 

~D-D ~ 

OOORSNEOE C-C 

~rOSS SfCtlOn C -C 

7 ~ 

~~ 

D 
1 

(— Galde alleen buiten de aangegeven diameter in niet 
u itgeveer df toestand. 

F Onevenw ijdig~eid per Sa m. kanon qOt mu 

I Only holds outside the specified diameter in non 
eipan ded condition. 
Out of parallel per gun asst' 002 mas. 

~
J  . V  ~dA.Kis urltf O

iu~ s M~YÓ OV VN-D tf 'a " • 

a,. micron INmI ~~ ~~ 
ra~r uw 
~ f~ 
..~ _ ~_ 

m u+0 ® 

,ó :. ,~, ~Y 

~ ~~ 

~ 
~•• STAlMANS/CVZ ~ 
xI 1 (•-•c°+Nvrarsaaar+sr~rasaNeaoKN-NSDsfuw 

asfa+o 

GUN ASSY 1 I -► 
KANON 3322 142 64002 : ~SAM. -~ 

QA. E 14 ~ 100.. 

~` 

i 
~~ 

1t a  ~J" 
13- S - ZZ 

`~fFA 1°" Far. At 

C 

f 

J 



VA~ 

R
E

F
E

R
E

N
C

E
 T

O
 A

LT
E

R
A

T
IO

N
 

l~
fa

.~
+

~
 

-P
C

 
C

1 
P

L
A

~
,T

S
T

E
L

 
t~

.U
.S

. 
3
3
2
2
 

1
2

2
 

3
3

6
0

5
 

~
i 

}~ 
`31

:1 
T 

1Q
~1

.!
3G

 
-t

'C
 

~
? 

P
L

A
A

T
S

T
E

L
 

h
I~

T
 

G
E

C
C

!~
T

R
.~

L
F

E
R

g 
3
j2

2
 

1
2
2
 

9
3

8
2

1
 

F
O

!1
T

 
tv

~3
T 

(N
S

P
C

C
T

f~
1

 
1C

~C
.C

~^
 

-P
G

 
~

3
 

P
L

A
h
T

S
T

E
t 

N
IE

T
 

G
E

E
?E

IT
S

T
 

3
3
2
2
 

1
2
2
 

9
3

8
1

4
 

F
Q

O
T

 
N

`)
T

 
P

IC
K

t_
E

D
 

1Q
~?

.~
.~

^ 
-P

%
 

~?
4 

~
IN

G
 

3
3

2
2

 
C!

4C
~ 

6
7
h
0
1
 

R
IN

í~
 

r5
 

~3
1 

G
l_

A
S

 
- 

O
I 

C
LA

S
S

 
v
t~

d
-X

 
Q

3C
~ 

t)
1
 

1~
~

~
.0

~
3 

--
P

C
 

~~
4 

S
T

fN
G

E
t.

 
3

3
2

2
 

~4
C

~ 
9
l3

0
4
4
 

S
T
E
M
M
I
N
G
 
7
U
B
~
 

C~
`> 

~?
1 

C
rL

A
S 

- 
4

1
 

G
L

A
S

S
 

v
L

N
-~

( 
n
3
G

 
U

1 
1
4
C

fl.
~

~
 

-P
C

 
C~

► 
T3

E
V

JF
!~

~.
^1

A
A

~ 
3
3
2
2
 

O
ó

b
 

4
t)

2
0
1
 

L. 
E 

A
 C

~ 
irt

 I 
C~

 F
 

_ 
1

4
i7

~
.~

 
-P

C
 

O
S 

T
~

E
V

i)
E

~
D

R
~

A
C

3 
N

IF
T

 
GC

=S
T.

lï►
KT

 
3

3
2

2
 

O
b

b
 

4
í~

2
1
1
 

L 
E

A
~J

 
~

 I
R

 E
~

v7
T

 
S

T
~

V
F

~
 

35
.~

t_
'i>

9 
--

M
 

P
b 

Fi
+ 

N
I4

7
C

R
5
 

D
4 

H
N

 
1 

R
S

-~
i 

2
3

8
 

O
i2

2
 

C
F3

8 
v

in
~

1
 

F
E

 
i~

i4
~T

C
R

5 
W

~ 
H

H
 

I 

Ir
c.

n
~ 

-P
C

 
r,

i 
vL

C
~E

IU
R

eA
7 

ii~
J~

IC
T

 
u

V
-3

-1
--

5
2
l4

1
3
 

3
3
2
2
 

0
0
()

 
8

1
6

C
3

 
n

2
 

C
~1

A
TF

f?
 

~~
4E

 a
T?

~1
 

3
.5

fi
C

'?
 

_
_
~

 
n+

 
iK 

E
^~

K
S

P
I~

 
1+

'. 
.1

1
T

 
~

.V
-C

O
D

E
 

!'
s5

2
2

 
(`

6
ó
 

O
O

il
t3

 
~ 

S
-C

^I
L

_
 

SM
 

.1
1
7
 

-A
~

 
C

)~
3 

^Z
 

A
L

:.
ir

~
It

+
;I

U
N

iO
Z

ID
E

S
uS

P
E

!v
S

I~
: 

1
5

 
~

.v
-C

t~
IJ

t 
13

7_
2 

53
~J

 
1
4
3
~

~
i 

A
l 

JX
Ii

~E
~ 

S
U

S
P

E
P

~
S

1'
3N

 
1

5
 

- 
A

? 
C

!~
3 

f#
'L 

~i
z 

T'
rtA

N
3:

~L
 

PV
 -

C
C

ID
E

 
1
3
2
2
 

5
0

2
 

b
7
4
0
1
 

`4
F

T
H

A
N

ti
L

 
-A

r 
C

M
3 

~Z
 

~
,'-

>
~

xL
-ï

~
X

1D
F

S
U

S
P

~
N

S
iE

 
1
 

R
.V

-C
i]

U
E

 
1

3
2

?
 

5t
?b

 
3
3
5
fl

1
 

Tt
lN

GS
TE

►
~ï

 
A

L 
J

X
I~

E
 

S
U

S
P

E
!V

S
IC

N
 

1 

Q
U

A
N

T
IT

Y
 

U
N

IT
 

D
E

S
C

R
IP

T
IO

N
 

C
O

D
E

 
P

R
O

D
 

TY
P

E
 

C
O

D
E

 
P

R
O

D
 

TY
P

E
 

A
LT

E
R

A
T

IO
N

D
A

T
E

 

J 
W 
m 
Q 
J 

$P
E

C
iË

IC
 

FO
R

 P
R

O
D

 

~ 
Z 

N 
O 
a 

C
O
D
E
 

S
T
A
N
D
A
R
D
/
O
D
S
 

I Z

O 
F 
a 
~ 
U 
N 
W 
~ 

W 
J 

F- 

Z 
~ 

> 
H 
~ 
Z 
Q 

d 

ZLt58 OOl ZZBZ 



A
II 

ri
q
M

s 
sl

rl
ct

ly
 r

e
a
rr

e
d
 

e 
M

. I
. S

. D
. 

A r 
~~

 
a e

 
P

H
IL

IP
~

 
~n

en
yf

er
m

w
ne

re
re

ru
ne

ry
er

m
~u

ee
 

E
le

e
tr

o
n

ie
 

c
o

m
p

o
n

e
n

ts
 

a
n

d
 

w
n
h
o
m

 
w

nu
en

 e
um

on
ly 

tr
om

 r
he

 
m

 a
 t
 e

 r
 i 

a
 l 

s
 

D
 i 

v
 i 

s
 i 

o
 n

 
pr

ap
ne

to
r 

R
E

FE
R

E
N

C
E

 T
O

 A
L

T
E

R
A

T
IO

N
 

{ 
1 
i 

N N N i N 
^J N f1 1 1i 
1 1 ► 1 1 

~ ~ lf'e t 4í1 
Q C3 G t c:~ 
1 1 1 1 1 

rn M tr1 1 e'e1 
ti  ti  !`- ! ti
► 1 i 1 i 
i ► ! 1 1 
N N N 1 N 
~ ~` tï' 1 0^ 
f t ( 1 1 

~ cí Of. 1 tY 
N N N } N 

A
LT

E
R

A
T

IO
N

 D
A

T
E

 

►-G~~N 
N .-~ .-1 <`.: N 
1 1 1 1 1 
rl~t' ~?.tUl 
`r.1 G G c;,. C- 
I t l ( l 

1+~ ^n M 1r< ^'1 . 
►~ t~ P- ~ f~ 

F
O
R
M
.
 A
4
 

T
Y
P
E
 ~ 

D 
Z 
~`

' 
x 

~ 

Q 
~~ S

H
E

E
T

 
L

Z
t7

 ~
.~

'1
~

 

~ 
.-< 
1 

:l1 
C7 

M
1 

1' ' 

~ 

z~ ~Q do 

J

W 
m 
Q 

f 

1 
yy 1

? w # / if 

~g LL_ Q
~ d 

á ó 

1 1
4 

1 
f 

O 
0 
~ a 

~-+ 

^. 
C 
1 

N 
.+ 
1 

.~ 
ti

~ W 
Q á 
,~ o 

Z 

p 
a 

1 
{ 
i 

^~ 1 ~ 
C) t ~ 

C
O
D
E
 

3 
3

2
 2

 
1
4
2
 

64
(}

t)c
y.

 
C

O
N

T
.S

H
E

E
T

 
~

(i
3

 

C
O
D
E
 

..r ..~ r-{ .-a N .-d N N N ~A CO in ,-d 
C~ ^' N M G O t^ C r+ v : .-+ C7 
~A .0 ,Q .~ aC O g; Cj G G C? O n 
:n s~ ~n ~ c o ca r•- r~ 4n ~~ G 4c~ 
•S r!' ,t .+ --~ C> G -~ -+ C~ ~? ^+ 7D 

'A ~L? ~1? ~ ~.3 .! ~ G G .7' ~ N !J+ 
cá O Q ;:a ~,? +-~ r+ oo c[; r- N ~ ca 
O O G G G O O C? ~.~ U rJ C? ~ 

N N N N N N N N <11 y N N N 
N N N N N til N N N N N N N 
M f *'! ^r1 Kt M N N r^ r1 N N N M 
f°P1 ~~1 ;Y1 íY1 ;+'^ :A 1 {~1 f^ ^"'1 C.: í~ r..,' +'-► 

.-► .-d 
C' •.+ 
~`~ :~ 
..~ ...• 
r ~ 

N N 
~ ~ 
.-+ .-+ 

N N 
N N 
^^ M 
Y 1 Y' 

T
Y
P
E
 

~ 

S
U
P
E
R
S
E
D
E
S
 

P
R

O
P

E
R

TY
 O

F 
N

 V
. 

P
H

IL
IP

S
' G

LO
E

IL
A

M
P

E
N

F
A

R
R

IE
K

E
N

, 
E

IN
D

H
O

V
E

N
-N

E
D

E
R

LA
N

D
 

S
T
A
N
D
A
R
D
/
Q
D
S
 

t 
, t 

t 
1 
i 
1 
1 

O C~ t 
-+ •~+ O C? 4T 1 
.C) .O .sf ,;♦` ~ W 1 

• N cJ c~J ~ i • 
v> z 2' ~ ! .n 

+ ? 7_ i 1 7 ~) 1 s 
^, t 1 2 7_ 1 t 1 G 

• i? ?". ~ gC Il. ~? 1 • 
... :: Y ~ 7 ....{ K / r'; 

A
lts

 r
ec

ht
en

 u
itd

ru
hk

el
ilh

 v
oo

rb
eh

ou
de

n 

vN
u
lC

s 
V

er
m

en
ig

vu
ld

ig
in

g 
of

 m
ed

ed
en

ng
 

oe
n 

da
rd

en
, 

m
 w

el
ke

 v
m

m
 o

oh
. 
n
 

on
de

r 
u

h
ri
lte

til
h

e
 l

oe
st

em
m

m
g 

va
n 

e r
ge

ne
re

s 
na

el
 g

eo
or

lo
of

d 

o
o 
á 

C
O
D
E
 

D
E

S
C

R
IP

T
IO

N
 

•. 4u ~, c, 
NS '.na^ C~i7cJO 
►-+ ~ M N- ..+ .-1 ~ .~ 
-~1- -. c~>r xxxx J? 
Sl CJ • • ~-/ .-+ ...1 .-+ ~} 

í~. 7 ~+ X X !~ r • • • • c:'s 
7 r.~ ►++ (,7 f}:1 Cii • • K.) 

•'~... ~ %.  • •x Y, M-Of -Ca ~~ 
... C3 J.1 ►~+ r+ .r >` t•- 4. ~~.+. ~a. O ~.~ ~t? '.';3 

• 41,1 1.- '~ á !~ :A,1 w • • l i1 ►'~ 
....a: l~ v:ca u.+a ~ ~ ~ .: x ►~ c~.~-ax x.-. ~n 
c~~~►-u+-.c~..u. ►.. er- ~;e;oa 4U o~c~-»,e.A~:2 
7_?'7 W~LU.:rrJ : QNNNN 'tJ rY í~Cc"tC)7' -L 
►-• ~-• ^ a ;,u ti-- w ~ -~ 1 > > > > -- u c~ 1- a 1— . . :r, a 
Z3IIUtnG~t~u..•~TTTS~^.~•~t~mtn:~~./~ cis,r 
w a :~.: 2' ~., r' ti1 ~... .. ~ L~1 uJ = r~n -~ 
ac « « ~-. ~ u a o. F.. c1.. x a ~, •.., ~ { ►~ v ~- ►-~ ~-- ~- ~ cn 
U : 2' LLI ?~ Q ~ ~ ' w :~ 7 Li l.J U t,J :Y ~. _^ 
~- 1 i- ►- 1-- t•- ►- 1-- u za a~- a ~.- ►>~` 3 4u a a a a a O 3 • 

1 ~41J i.J~.U04t1~ ~t~ YQC.II.i ~c.^ 
~ ... ►..r ~ ...+ ? rr ~ S I- 1•- 1•- ►- F- w ~ .i: ..t .J .J J J J oC :y.. 
~ ~ Z Z V t] tJ L~ J r-- ;,.~ ~~ C r.a Q~ 0. 4,. cf a{ 

:1J 11.i 4L ti1 t/+ ti Í Q 4 Q c1 1 1 t ' i^ f i { t V`J 
I
I
L
~
i 

~G~
en] 41.5 Q̂̂  La C] l

/
L
.~
1 
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Ballonbewerking 

Kontroleren 
Wassen 
Flu-scherm aanbrengen 
Vlies aanbrengen 
Aquadagbanden 
aanbrengen 
Al.laag aanbrengen 
Kontroleren 

Rv-3-6-52/449 
Rv-3-6-56/413 
RV-3-6-68/402 
Rv-3-6-70/404 

RV-3-6-67/411 

Rv-3-6-72/406 
Rv-3-6-52/419 

Monteren 
Wassen 
Gaasframe 
samenstellen 

Kanon insmelten 

Insmelten 

Afwerkin 

Pompen (op roterenae pomp) 
o en o~ vast pompstel ) 
e~~er eidampen 

Demagnetiseren 
Kontrole aP sluiting 
Branden en sweepen 
Meten 
Uitwendige bedekking aanbrengen 
Benodigde spoel en klemband 
aanbrengen 
Scherm kontroleren 
Eindkontrole 
Verpakken 

Kai on 

,322 ~42 ó4oco 
RV-4-1-56/402 

Rv-3-5-76/4oi 

Rv-5-1-54/421 

~x-8 
R~-5-2 a554ó1 
Rv-3-5-52/413 
xv-6-4-57/414 
D13-5oocx/o1 
Zie kontrole F 

RV-5-9-54/403 

zie sam.tekening 
Rv-6-4-57/410 
Rv-6-6-;1/403 
zie stempelen 
en verpakken. 

OVERZICHT VAN BEWERKINGEN 
E14-100 GF;  (G%~:, GP 

~J NÁÁM v.Li.empt/jb ~~Rs. 

ví 
1 SN. 

T~n,001,'t'~ ~:~ N.V. PHfUPS' GLOEILAMPENfABR1EKEN,EINDHOVEN-NEDERLAND 

2b 

CONTR. DA7. T3 —Oó- 5 coRM A4 
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APPARATEN, enz. 

32-voudige roterende pomp met 
Gasmeetapparaat 
apparaat voor het meten van 
Verticale polarisator 
Voorverr~armapparsat voor ballons 
Rekken 
Borstel (spalter 1/2") NLN-A800 
Glazen bakje voor lijnolie 
Driekantvijltje NLN-A488 
Mal voor het richten van de 
Veiligheidsbril NLN-A1927 

MATERIALEN 
~: 
Lijnolie gekookt 
Tolueen, techn. 

VEILIGHEIDSVOORSCHRIFTEN 

Brandgevaarlijke stoffen 
Giftige stoffen 

VOORSCHEIFTEN 

Bepalen van de gasdruk in gepompte 
Bepalen van de tolueenconcentratie 

WERKWIJZE 

A. Pomp in bedrijf stellen 

--_ 

bedieningskast RV-5-2-4/A409 
RV-6-4-7/x412 

de oventemperatuur RV-5-2-2/A408 
RY-3-6-2/A442 
RV-5-1-5/A414 
RV-1-5-3/A4o4 
2822 025 00101 

2622 337 20002 
penner. 

1322 502 50001 
1322 504 66601 

A.V.V.9 
A,V.V,11 - 

buizen RV-5-2-52/AQ05 
in de lucht RV-2-1-52/AQoS 

f 
de benodigde s~rielámpen aanbrengen. 

naar de díffusiepompen open draaien. 
pomp irsehakeler., 

sluiten en de pompen inschakelen. 
veravarming en voor de ventilatoren in-

, 
2 t/m 9 inschakelen. 

1. Vocr de posities 24 tJm 29 
Zie tabel. 

2. De kraan in de waterleiding 
3. Da hoofdschakelaar voor de 
4. De doorzetmotor inschakelen. 
5. De afsluiters van de diffusiepomp 
6. De hoofdschakelaar voor de 

schakelen. 
7, De ventilatoren in de zónes 

Overige 
typen- 

ll~-11 , D10-161 ~D13~-?E-./t'1 l T~4~-10 D1$-120 ~~~ 
D7-31 D10-174 ~1~,-•27 D14-120 D18-1?1 _ ~ ~ 
~7-3? D10-200, ,IC'T' ~ -4~!'~.145 X14-'.2] F,1Q-12 95G47 .

z~7-7g D13-16 ~~ ~J•~,r.3~;~,~1 IJ~4-122 ~r.1Q~1~0___ 9544 
D7-1°tJ D13- -16...,/01 - 3 +a - D14-123 E14-1G0 .D14-160.,,/09 
D10..11 D13-17 D13-4,81. D1~-1~^ 5~-`-5~ ~ X 13-451..j45 
D10-12 D13~-2~ __ 1`1'-50t~._.~J1 Dtr-1~?_/!?q ~.~~2 D13-480 
D10-160 D13-26 

T.
" - %~" D'4-]3~ ,5545 

~vocr soort scherm zie 273-4 enz. ) 

DAT. 

DATE 

~ "~"~Y~i~ 

'v2la~den

y.+' • ~~ 1 `~` 
Pp`R 
PAR LP 
PAR , 
SIGN.: ~~;~wàB 

BLADEN 
BLIiTTER: 
FEUILLES : 
SHEETS 

8 

BLAD 
BLATT 273-1 
FEUILLE 
SHEET 

~•~~- 

~ t ~$, ~ 
i3s-~,. 

4y~`l  ~~,. ~ 301 ~(~G 

POMPEN III CODE No. 

(j2-voudiRe roterende pomp met elektr.oversj TYPE yoor DH7-78 
zie bcïvitt overige typen 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN EINDHOVEN, NEDERLAND. 
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8. Le verxarmingselementer. 2 t/rr~ 5 inschakelen en de temperatuurrege-
laars instellen. 

Lóne 2 op 260 °C 
Záne 3 op 415 °C 
'Lóné 4 op 3QU °C 
L$ne 5 op 17U °C 

Yoor temperatuursverloop tijdens het pompen van de verschillende 
typen oscillograafbuizen zie tabel. 

9. De gloeistroom instellen zie tabel. 
L'e gloeistroom mag pas worden ingeschakeld als de gasdruk in de 
buis 1 á 2 eenheder. bedraagt. Voor bepalen van de :asdruk zie 
xv-5-2-52/~4U5. 

1U. Spanningen aar. de afsmeltoventjes instellen zie tabel. 
De spanningen zijn afhankelijk van de omlooptijd van de pomp. 
De voor het afsmelten opgegeven stroom is slechts een oríër~tatie-
vraarde. In werkelijkheid moet de stroom zodar:ig zijn dat: na het 
voorverwarmen de stengel licht vervormd is (echter geen te rauwe 
opening,). Na het afsmelten het ingezogen gedeelte van de stergel 
2-4 mm bedraagt en na het afkoelen de punt nageroep spanningsvrij 
is. 
Voor de lengte var. de af smeltpunt na het pompen van de desbetref-
fende buizen. Li® de samenstellingstekeningen. 

B. Pompen 

Yoor met d® werkzaamheden begonnen wordt moet de pomp ca. 1 uur inge-
schakeld zijn. Door de b®dien®nde perscon moet een veilïgheidsbril 
xorden ;edrager.. Indier. geen buis op de diffusiepomp is geplaatst, moet 
deze met een dummy xorder. afgesloten. 
1. Vier buizen in het voorverwarmappàraat aanbrengen en voorverwarmen. 
2. Eer. buis uit het voorverwarmapparaat nemen en re t pcmpnr, op het scherm aanbrengen, 
3. Penner richt®n resp. de ~loeidraaddoorvoeren sorteren. 
4. I7e buizen in de buishouders van de pompunit aanbrengen. 

a. Buizer. die uitgevoerd zijn met penner., zodanig plaatsen dat 

de pennen van de gloeidrader. in de contacten van het af-
smeltoventje komen. 
Doordrukken tot de pennen stuiten. 
Opletten voor stengelbreuk. 

b. Bij blozen die uitgevo®rd zijn met doorvoerdraden de gloei-
draden in àe klemmem aanbrengen die apart op de grondplaat 

van de oven zijn gemonteerd. Hierbij is het nocdzakelijk dat 

de buishouder zodanig wordt afgesteld dat de buis tijdens 

het afsmelten niet naar beneden kar: zakken. De pompstengel 

moet zover in de afsluiter worden aangebracht dat tijdens 

het af smelter. de juiste lengte van de afsmeltpunt wordt ver-

kregen, . 
Voor de juiste lengte zie de samenstellingstekeningen. 

5. De pompafsluiter sluiten. 
6. Gloeidraadaansluitingen controleren. 
7. Le vacuumpomp inschakelen. 

~~ 

DAT. 

DATE 
~r3~ 73-o~-a2 

PO]~P~:N III 
(3?-voudige roterende pomp met elel,~tr. oven) 

PAR :l}lljardlri 8LliTDTER: BLADTI 273-~ 
PAR fEUtLLES : FEUfLLE 
SIGN.: /~~C$

y
SHEETS SHEET 

CODE No.  ) — ( ~  YOOr OV Cri~,C typCn 

~~~~ 
TYPE 21C blad 273-7 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN EINDt-(OVEN, NEDERLAND. 

2^000.516 4983 
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8. In pos. 29 met behulp van het gasmeetapparaat het vacuum van d• 
buis controleren. 

Indien de buis nog gas heeft is het mogelijk de buis nog een-
maal te pompen. Is het gas in de buis dan nog niet goed dan 
moet de buis van de pomp worden genomen. 
Het is mogelijk dat de buis lek is of de pomp niet goed meer is► 
In het laatste geval moet de pomp worden gerepareerd. 

y. De afsmeltstroom (zie tabel) aan pos. 30 op de amPéremeter 
controleren. 

Indien nodig bijatelien. 
10. De vacuumpompen in pos. 1 en 32 uitschakelen en de afsluiters openen 
11. De buis van de houder nemen en de poupstengel aan het dichts;esmolter. 

gedeelte met het vijltje inkrassen. 
en afbz~eken zie fig. 

12. De insmeltkop met lijnolie insmeren. 

Dit is nodig voor buizen met door-

voerdraden om kleine lekwegen langs 

de toevoerdraden te voorkomen. max Zà4mm 
13. Vervolgens de buis op een rek aanbrengen. sm 

inkrassen 

Opmerking. 

wanneer een buis op de pomp inplodeert, de pomp 
uitschakelen en de afsluiter op®ner.. 

C, Pomp uitschakelen. 

1. De dif`fussiepompen uitschakelen en de afsluiter oper:en. 
2. De verwarmingselementen uitschakelen. 
3. Na ca. 2G min.. de ventilatorel; er: de door~etmotor uitschakelen. 
4. De schakelaars voor pomp, verwarmzng er. ventilatoren uitschakelen. 
5. Na ca. 15 min. de kraan in de waterleiding; sluiten. 

D. Controle van de afsmeltpunt bi.i gepompte buizen. 

Om te controleren of de af smeltoventjes nog goed afsmelten, wordt eens 
per waak van iedere positie de afsmeltpunt var een buis gecontroleerd. 
Lit geschiedt als volgat: 

1. lie buis in de ballonhouder van de verticale polarisator brengen. 
2. Door middel van de beurel de houder met de buis naar beneden draaien 

tot de hals van de buis ca. 5 cm ir. de tolueen hangt en goed zicht-
baar is door het glas van de polarisator. 
De afgesmolten punt komt nu ongeveer in het midden van de lens van 
de polarisator. 

3. l:e smeltplaats van de stengel controleren. 
Deze moet eer: purperen kleur hebben. 
Indien. de smeltplaats fel blauw of geel is dan is er te veel 
spanning in de punt en moet het afsmeltoventje van desbetref-
fende positie worden gerepareerd of verrieuM•d. 

DAT. 

DATE 
~~~ 73-~01-02 PAR ~Lujardia 

PAR 
SIGN.: ~TVdB 

BLADEN 
BLXTTER: 
FEUILLES 
SHEETS 

BLAD ; 

I FEUILLE : 2~ 3 - 3 
SHEET 

~~~ 

POMPEN III 
X32-voudi~re roterez~tde pomp met alektr. oven; 

CODE No.D~7-7e  Yoor overige typen 
TYPE Z1C blad 2T3-1 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN EINDHOVEN, NEDERLAND. 
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DAT. 

DATE ~ 

+~ 
~^►"T- ~~~O~+Q~ 

~ 
_ 

PAR • / 
PAR~td~ . f 7~dB 
SGN.: 

BLADEN • 
BLATTER : 

SHEETSES : 

BLAD • 
BLATT : 27 3-r~ 
SHEET E : 

PON'PEN IIS 
(32-vpuái~,e roterende po~p met elektr. oven~ 

CODE No. 
~H7— 

J8 Voor overige typen 
TYPE zie blad 273-1 

N.V. PHILIPS' GLOEILAMPENFABRIEKEN EINDHOVEN, NEDERLAND. 
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9 
9 +40 
9 

0 

+h590 

o 
0 

zG

180 
7 -40 
7 -70 

loo0 
1500 

90 
9~ symm. neen neen 

D7-19o..; D10-160.. 
D10-161..; D13-480.. 
D13-481.. 

5 
10 
60 

9 
9 +d0 
9 

o 

+45 

Q 
0 
90 

3Q 
~80 

7 -20 
7 -20 

1500 
2000 

90 
90 symm. r.een neen 

D13-5o0../01 
D13-501../01 

5 
10 
20 
30 

9 
9 +40 
9 +55 
9 +65 

a o 
0 
0 

90 

30 
30 
60 
78c 

7 - 
7 - 
7 - 
7 - 

aoo 
1500 
2000 
2500 

90 
90 
90 
9n 

symm. neen 
_ 
neen 

~;~; 
~,`P 
a~$P 

~ 3 ~ ó É
E

v;~g 
E' - 

` 
` 

~ 

~_~ 

fr( ~, 
I€•~í 

E10-12..; E10-130.. 

55451 
5 

10 
50 

9 
9 +40 
9 

0 

+65 

0 
0 

90 

30 
180 

7 -45 
7= 0 

1500 
2000 

90 
90 s~rtr,m. neen ja 

D13-27..; D13~~7../01 5 
10 
60 

9 
9 +40 
9 

0 

+65 

0 
0 

90 

30 
180 

7~ 
7 -50 

-45 1500 
2000 

9G 
9G s,~•rr.^~ neen neen 

D10-20Q../07 
:~13-16..; D13-450../01 
D13-16../01; D13-17.. 
D13-25..; D13-26../01 
D13-45o;D13-23..;D14-1n „ 

5 
10 
h0 

9 
9 +40 

9 

o 

+6590 

Q 
0 

30 
780 

7 -45 
7 -50 

1500 
2000 

90 
90 symn. neen ja 

D10-170..; 714-120.. 
D1 3-520. . ; D1 a-120:.;li1a-12L 
D14-19o..D14-152../09 

D14-121..; D14-160../09 
35447 

5 

 10 
60 

~ 
9 

9 +40 
9 +45 

0 G 

0 
90 

30 

180 

7 

7 -20 

~ 
-20 1500 

2000 

90 

90 

symm. 

----------  
sy:r. ~. 

ja 

neen 

neen 

neen 

E14_1 ,n » 5 
10 
60 

9 
9 +40 
9 

0 - 

+45 
- 
- 

30 
180 

7 -20 
7 -20 

1500 
2000 

- 
- symm. ja Neer. 

73-GC~-2q 

BRAPIDEN EN SWEEPEN '^,-y~pe o.a. D13-500GH/01 

~,,~~ NÁÁM  v.Liempt/Ji~J Ts~~Rs.  j ~r; ~~ 275 —1 ~ 

TV T ~ ;. N.V. PH
L
IUPS' GlpE1LAMPENFABRIEKEN.EINDHOVEN—NEDERLANO ~ó~4~ 

_ 
D~T ~,..~tit1
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vi E 
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OPMERKINGEN

1 

2 

3• 

4 ~ 

Belastinglampen g1: 220 V/15 1~J; indikatielampen: 220 V/15 W (voor 
kf 220 V/60 W). 
Het branden van een van de indikatielampen in de 1~f, x1, x2, y1 en y2 
kring geeft aan dat een van de desbetreffende elektroden sluiting 
heeft. 
Vy1 y2: 50 perioden en Vx1 x2: 500 perioden. 
Voor verbindingen met de zijuitvoeren worden gekleurde snoertjes ge-
bruikt (zie blad 275-2). 
Buizen die 's nachts gesweept zijn merken met een blauw kruisje, die 
overdag gesweept zijn met een rood kruisje. 

Type a.a. D13-500GH/01 BRANDEN EN SWEEPEN 

NÁÁM v. Liempt/ jb 
(~~Rs. ~".  —~ 275 — 2 

TV ~Hoo~°̀,.. N.V. PH~I
`'
U
`"
PS' GLOEILAMPENFABRIEKEN.EINDHOVEN-NEDERLAND ~~ON4~. D~T. 73-OZ-1 IFoaM. /~4 
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O.Q 
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c .. 
O ~0 
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io_u 
~1a_13Q 

013.23 
D1?26 
D13..?E../Q1

D14,.121„ 
D1 X121 „/09 
014-1ó0.,/Qg 

 ~ rood x2 D14_iQ 

bruin x~ 
blauw x2 D1d_1ó1 „/Qg 

blauw x1 Q14..tó2,,/Qg 
zwart 

zwart y1 

rood g5 

rood 

zwart y1 

awart 

y2 x2 

y2 x1 

zarart 

x1 zwart 

g7 rood 

gó rood 

x2 zwart 

zwart 

grïjs 

zwart 

{~ 
blauw 

g6 

yi 

r 

y2 

rood 

wit g6 

y1 

~ 

-~ 
rood yé 

95447 

Bovenaanzicht tsavenaanzïoht Bovenaanzicht 

D13_500„/01 D13_501../01

~ ~ / rood rood 

y2 ,2 y1,2 g8 grïjs 

99 

giQ 

grijs 

g8 gríjs 

x2 blauw 

x1 blauw 

grijs 

91Q 

g11

grijs 

gg grijs 

xt blauw 

x2 blauw 

gris 

Y2,1 y1,1 

Opm, y2,1 en y1,1 
worden niet aanga- Bovenaanzicht 

sloten 

geldt al- Bove~+aanzïoht 
leen voor 
kam 

bruin x1 

i `  ~ ~' Y"'•4 i 

rood 

rood x2 y1,2 
grijs gE y^ 3 y1.~ 

I 

y2,2 
rood y2,2 

y2,1 

y1,2 

I y1 ,1 
dauw zwa+^`t 

y1,1 

g8 grijs 

D10-200..!07 
013_ió„ x', x2, gó~ y2,a, 
D13_1ó„/01 y1,4 aan kam 

D13_17„ bevestigd 

D 13_45Q„/Q1 
013..451../01 
55451

01 ~5(?1... 01 
y2,1 en y1,1 
worden niet aan-
gesloten 

BRA~~EPi EN SWEEPEN type o.a, 
J1 H/01 3-500G ■ 

AANS~U ITppEEIN(ïEN 

ry
NÁAM V.Líempt/jb V~RVRS' ' BLH' 

$$FN1 
BL' X 75 — 3 ~ ` 

N ~." M. N.V. PHILIPS' GIOElU1MPENFABRiEKEN.EINDHOYEN-NEDERUIND ~ó~+4~. oir ?3.p2e13 FORM. /+4 
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CODESTEMPELS vlg. 
RV 5-7-0/LOO 

COQE MARKS acc.#o 
Anodekanta'.-; 

- 

Bv~scodQ 

Tube code 

T 
M 

° 1 

E 
~ .~ 

~:;. ... 
~~"á 

k"~~"=-' 

,. 
'=~iskodering 

ETIKETTEN AANBRENGEN 

APPLICATION Of= LASEIS 

cijfer 
figure 

Wijziging/Alteration 

0 

1 

Ontwikkelingsnr.: 55i',14'GH 

Als punt O echter met gewijzigd materiaal en gat rooster 1 

t 

MAGAZIJNVERPAKKING 
STORAGE PACKING; 

VERPAKKEN VOORVERZENDING: 

PAGKING FOR FORWARDING: 
Enkelvoudige verpakkings 3322 810 00301 

STEMPELEN EN VERPAKKEN 
MARKING AND PAGK~NG 

TYPE E1A-100tH 

~~~ 
73-05-22 

NN c~ 
NÁÁM .?talilí ~.ns V RS. 1 ~' .t 2~t,~ -- 1 

tj+y ; ~." ~;~ N.V. PFiIUPs' 6loElLAMPENFABRIEKEN.EIN~HOVEN—NEDERLAND ~_ .,~t. FORM• A4 
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GOOESTEMPELS vlg, 
RV 5-7-0/400 

GaQE MARKS acr..to 
Anodekontakt ~ 

Buïscod¢ 

Tube code 

~ ~ ,. . ~.. 
~~ t 

~ , 
'`~~~~- 

~Buiskodering 

ETIKETTEN AANBRENGEN 

APPU CATI ON OF LABEtS 

cijfer 
fiflure Wijzïging/Alteratïon , 

0 ,Ontwikkelingsnummers 

ï 

F 

MAGAZIJNVERPAKKING: 
STORAGE PACkING: 

VERPAKKEN VOOR VERZENDING: 

PACKING FOk FORWARDING: 
Enkelvoudige ~*erpakkin~: 3322 810 a03g1 

STEMPELEN EN VERPAKKEN 
MARKING AND PACKING 

TYPE E14-1 ~~OGBI! 

i~nnn ta mans í Rs. ~+ ~ 280 —. 1 
,DAT. 73-05-22~FoaM. TV Í ~;„°`,,,, N.Y.. PHILIPS' GIOElU1MPENFABRIEKEN.EINDHOVEN-NEDERLAt+~ A4 
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CODESTEMPELS vtg.~ 

RV 5-7-0/400 
CODE MARKS acc.to 

Anodekontak~ 

8tsiscodQ 

Tube code 

..s,.. 

~~ 
~ Buiskoderïng .~~.~ ~ 

ETIKETTEN AANBRENGEN 

APPL! GAT! ON OF LABELS 

cijfer 
figure Wijziging /Alteration _ 

0 

1 

Ontwikkelingsvr.: 55E14GP 

Als punt 0 echter met gewijzigd materiaal en gat rooster 1 

4 

MAGAZIJN`JERPAKKING; 
STORAGE PACKING; 

VERPAKKEN 

PACKINGFDR 

VOf~R VERZENDING: 

FORWARDING: Enkelvoudige verpakkings 3322 810 00301 

~ 

TYPE E1d-100GF 

.,~~~ 

STEMPELEN EN VERPAKKEN 
73-0,-22 

f 
MARKING AND PACKING 

q~A„ Stalmans I~s~~az. j

—;- 

1 ~+. 280 — 1 
~~,~ ~ ~. ~. N.V.. PHILIPS' GLOElUMPENFABRiEKEN.EINDHOVEN-NEDERUIND ~ oei ~ioRM. A4 
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PACKING METHOD 
3322 810 00281 t/m 

o032í 

NAAM atalmanS  ISUPERS. 
2 

s . 

~j j I ~ ecc~wo..~~ °:~ N.V. PHiUPS' GLOEILAMPENFABRIEKEN.EINDHOVEN—NEDERLAND C

~N. 

CÓ~T~. 

— ~ 

oAT. 7 2-12 -1 q FORM. A4 
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a 
as, 
~ 
~ 

~ 

~ 

v 
~ 
w 
» ~. 
c o 
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C 

~ O ~ 
a' 

~+ E ~ o « 
~ V 1p 

U ~ 
~ • 
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O • 

w E 
u 
0 
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QUANTITY CODE NUMBER DESIGNATION 
GROSS 
MIGHT POS 

1 3322 200 40251 A-dooe :" 540 1 
1 3322 200 40261 A-doos 552 

1 r ~+ 1= 11-x_ 576 
__~ 

-- 
1 3322 200 40271 A•dooa 590 . 

1 3322 200 40281 A-doos 645 
1 1 1 1 1 3322 200 64191 Polyether blok onder 120 2 

1 1 1 1 1 3322 200 64201 Polyether blok boven 110 3 
1 1 1 1~, 1 3322 200 64221 Vakverdeling 5p 4 

1 1 1 1 1 
_ 

3322 200 64211 Vakverdeling 50 
_ 2 2 2 2 3322 200 03371 Wikkel 12 ó 

2 2 2822 100 10043 Etiket ~ 

~~ 

_2 

__2_ _ ~~ ++ 21283 Etike! 8 
1 1 1 1 1 3322 204 21312 Etiket q 
X X X X X 1222 102 01017 Plakband 10 

E
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T
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. 

24
5 

x 
22

5 
x 

59
0 o 

ó 
x 

X 
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?C 
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x 
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5 

x 
61
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24
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22
5 

x 
66

0 
_ 

_
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~o 
x 

X 

N 

H 

A 

:~ 

See: ZV 7..0-0/1 N~ • 

1. Voor het inpakken zie blad 2. 
2. A en b ia wet w9azijnverpakking asv~gebracht. 
3. Eventuele ruiste in do Doos opvullen met 1 of weer wikkels (pos~.6 ) 

~ 

3
3
2
2
 8
1
0
 0
02
81
 

i 
3
3
2
2
 8
1
0
 0
02
91
 

r-
--

 
- 

~
 
3
3
2
2
 8
1
0
 0
03
01
 

~I
 
3
3
2
2
 8
1
0
 0
03
11
 

~
~
 3
3
2
2
 8
1
0
 0
03
21
 

72-12.19 

•--
PACKAGING METHOD 3322 810 ~~~ t/w 

p,~, H a,tcoevs»te s. 2 ~+ ~' 1 —
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KWALITEITS LABORATORIUM PROFES:~IONELE K_A: ~ r;ESTE:'.: 

E L C O IVI A 
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~.~x-~4 J71. ?G8 31.`, :~7f 

BUI~,iYFr, E14-1UOGH 

AANTAL 3 

PROEFNR. 

GEGrVENS 
Vallen in D14-12G verpakking nadi~;> 
voor vocrlopige verzending. 

LL " .JATUï~i `r'deak 1 3 i 1' tií`ji` . . 

INZE;: =' ~ER : Hr. Laugeman 

LTIT "~ ~ VOEREPI 
METIiuGEP; ~ 

Valproef 

RAPPORTNR. : OD~TVAPGEN : i7. t 1 , 1471 

GEMETEN 27.11.1471 

ï~ïEETRESULTAAT : 

G waarden zijn gelijk aar. die van de 814-1~G. 

3~eetresultaat: buizen zijn na valgroef niet noecienswaardig veranderd. 

C)pm.a als er voerraad komt wordt 
de T:i4-110 gebruikt. 
zie rapport RAR-84/71 ,'t0~; 

te zijner tijd de verpakking van 

G. ueev8r~ 

~OIvKLUIE 

$uiten voorlopig verzenden in T~14-12G verpakking. v. Beul 
Kceveets 
Kuy pa rs 
Laugeman 
kodde,:man 
v.d. b4olengraft 
Kadetake 

Varekar.:p 
Ver)~ceven 
Wassenaar 

N.V. PHILIPS' GIOEII/~MPENFABRIEKEN, EINDHOVEN, NEDéRLAND. 
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ECOOMA 
Ktti'ALITEITS LABORATORIUM PROFESSIONELE I~ATODESTRAALBUIZETd 

RAR-84/73066 2-~ 73-03-27 

BUISTYPE E14-100GH 

AANTAL 4 

PROEFVR. 

GEGEVENS 

Norm. prod. 

r 

FABR. DATUlvi eind 1972 

INZENDER Hr. Vleeschouwers 

UIT TE VOEREN 
METINGEN 

Valproef 

verpakking 3322 81000301 

R?PPORTNR. 

T. 

ONTVANGEN 73-p2_O8 

GEKTEN 73.-03-26 

GEMETEN DOOR 

v. Folen 

meetgegevens 

3 4 

42 40 
50 'EO 
~~ 35 
40 40 

varieert 

een ondiep 
aan de 

een 
hoge g-waarde 

was de 

zie 
valproef. 

Scherm 

70 
1 20 ~ 

blad 2. 

Voet 

40 
42 
35 
40 

gemaakt. 
5 cm. 

3 cmj waardoor 
uit het blok schoot 

w€:inig {veerkrachtig, 
is. 

de ribbe tijdens 
waarschijnlijk 

Ribbe 

50 
~~ 

II~:ETF~ESULTAAT Voor 
~ g-waarden 

Buisnr. Zijkanten 
1 2 

1 44 44 
2 70 50 
3 45 60 
4 40 40 

opm. De schuimblokken 

~0 
60 

zijn provisorisch 
van 3 tot 

gat ~ca. 
schermzijde 

diep gat met 
te verklaren 

plakband over 
doos, waardoor 

30 
40 

De diepte van het 

bij de val op de 
tijdens de val. 

materiaal 

de vaï losgegaan, 
een hoge g-waarde 

G. Geevers. 

schermgat 

1.Dt blok beeft 
voet de buis 

2. Dit blok heeft 
waardoor de 

3. Van de doos 
dus minder stevige 
optrad. 

r~vlf=LUSIE 

Enkele verklaarbare rioge g-waarden. 
De rest van de g-waarden zijn goed. 

Dieetgegevens wijzen op kleine veranderingen door 

de valproef. 

KOPIE FH.: 

Kuypers 
Laugeman 
Modderman 
Radstake 
drs. Varekamp 
ir. Verhoeven 
Vieeschouers 
Wassenaar. 

-

N.V. PHlUPS' GLOEILAMPENFABRIEKEN, EINDNONEN, NEDERLAND. 
.d 

' 
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rabrikage Osoi:llograafbuizen. 
~ 7-~-1973; HJR jïkL3/RAR-65/nr.120. 

Betreft : Vrijgave voor fabricage t~►pe Ei4-10GG... 

Hoewel bij de tot aan de vrijgave gemaakte series buizen 

het voorgecalculeerde. opbrengstcijfer van 75~ niet gehaaid werd, 

is er m.i. geen reden de vrijgave uit te stellen, aangezien een 

aantal foutenoorzaken opgelost zijn, of afspraken gemaakt zí~in 

omtrent meetmethodes e.d. 

De beoordeling van de emissie zal aan de hand van een aantal 

metingen bij volgende productieseries opnieuw bekeken moeten 

worden. 

H.J. Radstake. 
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21 

l 

f 
N ; 
a 

~{ - 
; 
I 

c 
O~ 

I h 
wt 
T 

o•j O 
~O' 0 

q of ~4 
; ~ \I 

, 

o 
0 

••~ 
^! 

o 
0 

c~ 
~ 
^'~ 

á 
' "~ 
Z, - 
~ 
V 

c• 
,... ~ 
o e 
~ 
~ 

oj a 
~., ~ 

- \ ~' 
^~ cà 

1`t 

- 

o 

~ ~; 
~ 

0 

~ 

~ 
- 

Y 

... 
_ 

7 

e 
_ 

~
T

~
lc

,♦
1 

M
.l
..
~

. 
~ 

\o 
~ ~ 

\ 
Ot 

^1 
~ 

V~ Y

~ ►' 

.- 

` 
♦ 

Y 
.r 

2 
^ 

+~ 
~{ 

~ 
J 

^` 

M 
^R

~ ~ 
I 

~ 
y 

~ 

~ 
• 

« 

_ 

O
~ 

~ 
~ 

~ 
~ 

"l 

~ 

` 
• 

°t
• 

~ 
✓ 

O 

t 
Vf 

~ 
.+ 

~ 
~ 

~ 

o
C 

O. .D 

a 

> 

u

0 

~• ~ 

\ 

0

~ 

n~ 

i 

- 
Y 

~ 

' 

• 

Y 
_ 

~ 

. 

~ 

l 
? 

_ 

A 

i 
►~ 

~ 
C 

' r 
t 
O

s

c o 

~ 
~ 

p 
O 

! 
a 

~ 
. 

~ 

~ 

i 
~ 

ó 
" 

; ,D
``~ 

L A /
> t. 
e• Y 

` 

~O 

Oti 
~( 

~? 

~ 

~ 
O 

~ 

~Í 

O 

~OI 
W~ 

~ 

O- I 
W 

O 

~ 

O ~ \ Ol ~~~OyI, 0.. 

OÍ. 
yr-̀AI 

Ol 

~ ~ 

a ~ ~ ~ ~ o~ 0 0 0 O 

~ J•, ~ ~ O~. 
~ ^~ 0~ m. Q~ 

~ 

L 
~ 

ie
~o _ 

\ 

~ ~ 

.+I 

~ 

= 

y 
a"~ 

. 
Y 

_ 
.: 

c 

.,' 
~ 

r a 

t  ~ 

~ O O 

\ 
~. 

\. ~ 

~ d 

1 

(~ 
~I 

~ V
y 

d 

M~K _ 

~~- 

^'1[\ 
~+ 

~~ 

~Ci 

`• 
^ ~ 

O 1 

. 

Y 
> 
• 
J 

~ 
~ 

r--1 
i~ ~ 

L

r 
h -- ^ 
~. 

`~.' 

~ r--  
! Y 
> / 

, 

l 

. . . ~ 
~ 

,^. 

> ~ 

~ ~ 
~c^ 

_ _ - 

_ ~ 
. 

_ 

~ 

_. 
++ ♦ 

r 
~ ~ ~ 

2 N 
:r. 

t ---+ -~- + 
' 

` \ v ` 
~I 

~ 

I 
~ `~' ~ ~j ~ ~ 

. 

o 
L 
w ~ 
.~ 

r.~- - 
cr. / 

u, a 
. 

,_,{ 
^ 

._~ 

--i 
~~ 

~ 

~ 

~. 

`_. 

--- 
_. 

-- 
._ 

~ 

--á 

~_ 
— 
~_ 

._~ 

_ 

._~ 

.. 

__ 

r o° 0 0 0' c m o[ Oi 0, O~ 

c 
o~ 

_ 

o p 
•T• .,,, 
V v 
•~(•~ 
"~ ~ 

O 
O 
o' 
~I 
LY 

0~ 

c¢ 
o; 
,~ 
1~ 

cr~ 

y 
W 

t~ 

~ 

~ 

, 

' 

. 

- 

~ 

; 

' 

° o 
+ 

a o .; \ o 0 0 0 0 
i ti_ ~ 

e ' 

_o 
O 

_o 
~ 

_ _O o 
~~ 

o ~ 
t1~~ q 

_4 _~i p( o' _~t 
~..~ t\Q 

> .c~r Q O ~ t~ ' _ I í~ ~ t.~ ~. ~ 

z \ \ I 

f

. I 
~ --I 

~~oi0;~ l ~ 
~+.~' ~ `~. ~ 

h

~, 
h

~.. ' 4. ~ 
a . 

1 + ~ 

~. 
~1 •• / 
d -. 
-~ v 
x 

o 
t~- °a

~ ~ 
- - - - ' 

O 

lt 
N 

~ 
~ 

_ 
F1 

1 
~ 

~ 

,_., 
~~ 

H —r 

~ 

~ 

~' 

~ 

,~,, 
1

r~ 

Y 

~~ 
",' 

a` 

. . I I . . \~ á \ N \' °~~ o 0 0 0 0 0~ \~ ~, o o t,~ ~.,' 
. o a a a o \ c ~ ^~' oy \a ~ 
L c. \ a ~I 0 7 ~, Vf \ I ~ 

70; 
O "1 ~ 

« ~ ~ V~1f h O `-gj 1 Nf Q1 V O .1 t ~ 
o ~\ p \O Q' 

TTT
~ O\ i,, ~. ~v 

~.
..
~v
á.
 

~
 
.
 "l
.
 N L1 \~ p ly 0 0~•!~ ~ 0 O 

y 
O 0 0 

~ \ O 
~~ 

O w~ y O I O ~n `~ J.. Oti O 

n 
K N O ^_ fJl ►y', 4 ~: wl ~I Y' ~ w~1 O~ 0 O~ O O \í 
KI k K `l k K y el, k' ~•( 

~ Oj+ ~? Kt a ^, r, .~ +~ 
~ 

\ -+ a ~ •.~ .~ 
,Ti , 

~ 
~ . ~ a ~ `~ «f ~1 ~ ,~'_ .V \ 

~ 
~ ~ ..~{ 

~ 
y ~ a h ̀ e ,.~, oo ~ 0; ~ ~ ^~ 

`- ,-n 
:~- , 
~ ~ 

` ~1 ~ ~^' ~o ~ ~ 

rn 1 O O o 0 o a 0~\~~ ~ a a o 0 o e o 

~ 

Y 
7 

~ 
L, 

~ 
l> 

~ ~ 
~ 
+~ 
t a 

u\
~ 
1 

.r 

,_ 

____, 
~~ 

~.. 

— 

—i 
~

~ 

~ 

7 

~ 
~ 

P 

[ ~ 
C 

l. 
4 ~ 

f\R 
1 

ti ^

' 

~, ^ ~n 
o • o o 

N

I 
O o 0 0 0 0 0! 01 ~ 0 0 0 0 o a 

> ~ \ 1 \ ~ ~ ~ .~ ~ \ \, ~ . ~ ~ \ \ \ ~ ,_, 
_ 

.—. 

~ 
'_ 

\ 
-~ 

J — 
~ 

e 
Q 

~, 

c~ cr, 

• 
• 

i • 
.~aI/

.

Z 
Q• 
C 
. > 
4 

= 
~ 
~ 

~ 

Y~: 
• 

— 

u~i 

, 

~ 

• 
E 

~ 

■ 
-
r
p 
• 

~ 
i . 
€i 

y 

i 

, 
~ 

i 
- 

e~e 

e~ 

i 

J[ . 
ó i: 
á 

~-~-, 

~ 

~~ 

- 
_ 

_
_
 

Y
E

R
~

V
is

 
P

la
a
t 

--
--

--
--

--
 

S
p
~

si
- 

--
--

--
--

 

R
~

b
a
fb

a
 n

d 
--

- 
- 

-- 
- 

. 
_ 

N 
l
o
n
a
a
n
d
 

_
 

(i
a

ri
s
r 

!'
p

a
t»

 

. 

, 

~ 

. 

'~ 
j ~+ 

((
,.,

IJ I O~ 

~ ~~ ~j:~~•~: 
~ _ 

r~ i
Z 1 

! 
S 

r?.* 

~. 
~[ 

~ ~ . 
u 

a~ 

Q 

^!M

C 
A

~ 

s 

c 

~ 

C 
• 

~ 

Z 

c 
~
y
E 

~ 

c 
` 

k 

y

M . 
á 

a 

sá 

i:, 
U N ~ ~ 

~ 
' ? 

~- 
f 

. u; 
Y 

+- , 

~ ~~ 

N 



TECHNISCHE VOORKALKULATIE (PRIJZEN EN TARIEVEN PER 100, KWANTITEITEN PER 100) 

TVC 
GROEP 

LEVERANCIER 
PRODUKT 

PC I 
KODE I ~ OMSCHRIJVING PRODUKT 

wuz 
TEKEN 

KALKULATIE- 
DATUM 

ARTIKELKODE 
PRODUKT 

C 
H 

~~~ ~~c~~~ ~; ~;~~ ë;cl.l..f: °. Èj~-l~, c~ 72`~~~' ~32~ ï~r;.~ 4~4Gt) i 

BESTELSERIE JAARSERIE TOTAALSERIE BASISJAAR ~~ !, ~ 7~ 
VOLG- 

NUMMER 
ARTIKELKODE 
MATERIAAI OMSCHRIJVING 

LEVERANCIER 

MATERIAAL HOEVEELHEID CH UITVAL KODEPRIJS MATERIAAL+UITVAL 

~~~,~~~ 
ï,'42 

~t~v 
~3 ~i ~ 

^~,~ 
~w;;3 

~~r7 
CL`,:~ 
Q.,9 
~ ~ 4 

~'11 
r12 
{^1~ 

^, 

~~~~~ _.~.,; ~,~~(~~ I.~# 
13~7? ~,?? 27~~1 
2:~2

2j
2.
y 

~°ff7~ ~ii7^i 
~ ~ G L ~ t! ~ ~~ ~ ~ ~ ~ 

i;3~~ ;~ci.~ 7~hQ1 
1~?~ `sp.1 '~;~si^~ 
132~ ~,,~ ~~~t~1 
i~~2 5~~ ir~~rt 
{z

4yy~j~) 
`7a~

n,tti~ 
h~~~y~;i 

t di C. `, . f :  ̀J ! ~ ~ ~ =i íf .1 ~ 

1:~~2 ~+.':i ~7Rin?. 
3~3~? ~,á4 ll:~~t~* 
~.3~-,d t.,~;~ 3E~~+Cii 

~~~ ~.~_~.,~; 
~t~"~i1w.STti~~, 
+r,~~`~K rzE:°Ej:~ 
4; ~ éZ ~ ~:~.' j ~ ~t A g Y 
ï~at,t;~(~STLjG, 
FL~rc~a P!l~t;~~t

X +~C, ~ {'~3 T~l.t; 
X ~.'1~ $i F~n•:ï~ 
~~n~d('l/:k~Y~y. 

A

i
t

~~: 
~ ,:1  ~y 1 Y j , ~i l ~r N  i_ ~ 

X ,,̂ .£~t 7~fc`1 ~ 
kAA~ 
t'Fjf~"f~Sfijï°f,0.ÁL 

~;~~~~ 
f lQ+~~ 
,7~~`I•.", 
G C ~ {,.' ~ 

~2+~1a 
22~~~ 
~91.~C 
"yl~~ 
F~

f

,~
t

~ 
t r-. 1~ `.~ ~ ~+ 

~~t~3~,
] 1~f~d 
~~c~~w 

~~~~~,~{~,.~ 
~Ziif! 

~
n
~t~;y;~~ 
C ~ 

l~aí3fi 
"~3~~ 
;~~;t n,, 
~52~c+ 
~;2~'~

a
~ 

~d'l~fJ 
~i!f~~J1{?() 

2~~+ft~ 

~ !; {' 

~ ~ ~? 

~ 
~ 

~* 
t7 

é~ 
2 
b 
~ 
l 
~ 

!~ 
1 
i 

~~~.~ 
~in 
~ á ~s

~ 
?~ ~ 

~ic~ 
~tl~i 
~3G 
3~fl 

`

;~iin 
y.l ~ 

zs8a~t 
l~?3f~C} 

t~t>~7 
;J ~ 

f} 

~3[tv 
~47t"~{~ 

iTAt~ 
7~!~~}(? 
c^~~}t~3 

~ j ~ ~ 

5~~:1~ 
!~í~i~ 
~bf?(, 

~. ~ 

~ l: 

,~~.~9.~4' 
l~.r~~ 
f.5~ 

. ~ % s:t 

l.~c? 
~a.~:S 
.~7 

2.5i 
i.>>~ 

, ~: ~ 

.L~~ 

.36 
l~.~y 

%M.K. BASISBEDRAG M.K. MA7ERIAAL UITVAL M K. TOTAAL MATERIAAL 

~~~,~ a~,%c~ ;S6 
~ 
~~ ~. jl I ~.s~u 

,t~~ g• ~ y 
~+r4~ 

VOLG- 
NUMMER 

BEWERKINGS- 
KODE OMSCHRIJVING 

TARIEFTIJD 
MIN TIJD 

PREST. i 

RENU. UITVAL %DIV. 
BRUTOTIJD 

NT. FKT. IN MINUTEN TARIEF PER 100 MIN. BEWERKINGSKOSTEN 

r{ :I i 
P; ~~ 

~~ 
f 

~ f~ ) 

`=~;a 
~~ ~.,~ ~ 
'; 4

`

' 4 

'1 j $ / 

,^. !_'3 
:~.~~ 

l~ 
~ ! 

s: 1 ~ {~ ;; ~ ~~ 
r~
}

~]
~̀~

j1'

Q

~

lt>P

] 
l ~ IG C. Y ~ + } . L 

t~t~~i~2 
;; í z 9 ~? a ~ 
1'~ 1

y  

? C? 1 ~ ~ 
~ €. ~ ~.1Í (~ 7 ~ i 

{zZ~~~l7i;} 
~'i;?~yn~?. 

I
TECHN. 

:~ ~:1_ 1. . , -: ~ ~, ,t t~J
t

,

j

}(. 5.
~

/
a

u

(

Ll ~Lt.~a~i_ 

i~ i. L. { ~ l li ~_ ~ " 

I 

/.Z IO. 
~xjTr<d;. 3~.00 
~ ~, ~. i. i: ̂  ; ~- .: 
it.J~ 

t

j i v 
y

e ~. 
K 4. j 4 4. ~ ~~ ~ 

:.lITdP~ (, 
~IÍ:~Í':„~~> 
gy~ta~v ~Evv 

tS~o 

n o 

1 
.á 

t33.o, ~ 

16r,o 

~— 

~ 
d~ 1 

,~ ~1 

~ -~ ~ 

, 

w~ C.~ 
"3 {~ 

~. ~ J 

F 7 ~s 
Fi~ 

~ ~ ` 9 3 
~9~ 
~ 7 °a 
~ % 

S

;
,

h
, 

~ ~ d 

p7`~ 

x S 

~ 

l '~ B/ 
Íl✓~~0,4~~ 

i Q ' 

id 
~ r 0 
? i

{

~ ~ 

~ !. ir i 

ilC,' 
lvca 
/i o 

~83. 

~a ~ 
~~ 

9 

.~.t .0 

go 

/~ia8 

v ~ 

~ ̀  
I ~ ~ 

~t~4 
[~ i~ 

3 l , d ~ 
.;/.yo ~

1
í ~ é 1 15 i ~ ~ 

~u,~,7 
i ~ , d ~~~ 

.3/.Sro 
~g~ p 
~ ~ . aJ td 

á>,~;? 
IO~.r'fi 

3/, yo 

s~. v~ ~ 
,21.i/ ~ 
~ó 13 ~i~~ 
,tyjJ ~ 
.té'9.g9 ~4'~ 
~;/~Z 

{~

~~ 
D 

. ~-

~ 

~ 
/9~b~~~ 

eu 

.iU , / .! 4!.3 a ~ 

/.7.su ~ 
/s~sD ~ 
yy2,// 

~~ 
o e 

' 
OV. K. WEL T I OV. K. GEEN T I UITVAL(PM) STEIKOSTEN tPfJl) 

TOTAAL 
OVERIGE KOSTEN 

TOTAAI 
BEWERKINGSKOSTEN 

TOTAAL 
BEW. KSTN+OV KSTN ./y~z 

-~~ 
y ~ 
-~~-'-~r~

~, j 
.S 

!'~ r ~:~ ~' ,~..' !..Í i`~• ~ 

~`~` 
~,.+~* 

GRAAD 
%TOESLAG i 

%TIII i TOESLAG Iii 

AFROND~

IN

,,,

G

.~ 

VERR~E~K

,,E~Nr

P.R~IJS 
MLK LK 

. ' ~, Lj!? 
QQ

TOESIAG 

~~  ~ 
, 

~ 4%~D ~ / ~1•~~r~ 
~ O 

PRIJSVERSCHIL KODEPRIJS 

y/IU.Dd 



~ 
T
i
o
h
n
i
a
e
s
h
~
 
V
o
o
r
O
a
~
c
u
l
e
t
i
•
 

i 
C 

~ ~, ~ 

i 

~ 
a~~~ 
O ~

~ 
1 ~ 

` 
1

~ 

- 

~ 

~ 
~ 

Z 
,p 
~ 
~ 

~ 

~ Q 

~~ 
~3 ~ 

? 

~ 

n . 
`, 

~; 

Ci 
Q ~ 

V:~ 

i

Q 
. 

~ 

Q Q

~ 

ti
W 
~~j 

~ 

~ 
~ 

~ 

. 

á 
L

• 
t~ 

, ~ ~ ~ , - T- , , . , ~ T ~ r , ? r 
, ! 

, 

~ 

7- 1 ~ -~~- 
~ 

• 

~ 
Í 

_..~ 

_._ __ ~ .. .__~ 
i 

.r- ~_. — ~.-. w. .~.--~ . 
. 

, . . 

YT 
~ 

/ 

~. 

_..~ 

i _- n 

# ~ 

D 

~ _-. __.. 

~' __4. _.-r . ... . -_.. ~ - . ~ -r —~..--r ._.. . _.. 
- _- - . 

. 

~. 

-._ _-.♦ i 
O. 

m ~ 

~ 

~, ~- 
, 

r 

~ »~ 
- ~~ 
á á~ 

~ 
---- --- -- -- -- ---__ __—-- 

_ 
--.~ 

a _ ~ .. , 
L ~`~ r 

-- - - ~ 
, 

~ 
.~ ~~ 

a 

` ~ ~ ^ 
.. 

b ~ 

" a ~ A ~ L
j 
m 

_ __ _. -- ~ - - -_. .. . -- - - - _ __ _ -. _... .. _.- , _ ., 

- 

L 
~! 

•~ ~'~ ~ 
.y~w

- - - - - - - 

' 

-~ ~ -~ -~ _ . _ _. _ . 

` 
' í 

•-~-~ 

T 

r~~- - • 
' e- 

r 

._ V 

p Ó

--.. . 

. 

- - - ~- ---- - - - - - - -+ ----~m<- - _ - -- 

I 

~s. ~ 

. 
L rj ,j 

r 
M 

. 

Í 

er~~~ ~ 
i_ •̀

~ ~ _ _ 
~ ~ ~ i 

~ 

~ 
d~~, 

\ 
N  

~
_
_
.~

._
L
_
. 

~ 
~ 
s c~̀ 

~i •- 

O\o .1~~0 T~ ~ - - +~ w o ..t~i a p- - - - - - 
~~ „~ ~ o o u - - - - . 

z\\ ~ o ~ 

~ h ,1

L1~ F"~ .,~ Lr 
~ ~ 

~ \a~ 
~ 

~ 

. 

® 
~ 
~é ~ 

á •- 
c~ 

~ 

~1 O 
gi_ ~ _ _. _ 
. ti . 
v\ ~ 
~ ~ 

^'~ p~p~ Q* Q\  ~ O~ 
~^t_.^~ _!~ _ ~,, _ ° 
~a ~~ \ ~ 
~ ~ro ~O 
~,,> >\ ~ 

~ ~ n( 

^ 

p O 0 ~~ p 
~ O O O o 0 0 _ - ~ - - - - - - 

_~ ~ ~J , ~ ~ 
"\l ~ 

L i ~ Gy .  :i n ~ ~ 
~ 

. 

^~ 
Lf ~ 

a 
c 

i Y 

A~ 

o d 
J• .,1 _ _ ._ , 

~ 1 ~ 
\ 

~ 
i 
c 
X 

~ ~ 

i, \ _-.. ►0--
~~ 

~ 
L ~ ~s ~ 0 ° o O ~ ~ 

. . ~ •, 
r. .Y 
• ~ 2~ 

' 

' ~ ra • • ~ ~ . 
; - > C hl r 

*' í~ K : ici 

[. ~ \~ C ~ 
+!~ ~u: 

i L : ° ó ó ó ° ~ ° 
i-~!, ~Q~aO.,p\~ 
, ~ ~ ~ ~ ~a ~ ~ 

= 

~\ >I L 
m 

~ d 
Ó : ~-~ [ T : n 

L 
; ~ ~ 

~ 
~ .. f-̂ 1-"O_~•_a ~_^' _ . _ _ - _ _ _ _  ` ... ` 

..J .E .- . C 4 W 
á - 

W_ 
T 

~ i+) 
Y1 1 .~ ~ 

~. 

` - - .- ' - - - - 
._ 

_ _ f Y ; 
` Á w~ i " ~ 

M, 1 
••

r ~ e L C ~ D 
J .. 

~~. ,.., 
~ 

i ~ - 

: 
> 1 -~ ~ % ~ ~; ~: . . . . .  

• v ~~ _.~ 1 t ` . - . . . . - . .~ 
~ a ~ . . . 

_- 

~~._._..~ 
, 

~ `w 
~- a 
l ~ c . 

~ i . 
. . 

• ti
m s+ 

~ 

.~_ _ ..--__ . _ _. -.r 
ó O O ~ i ~. L. -!A 

~ ~~~ 4{T > @ n 
_ \ \ ~ M ~ ~ F

_.--. 

~--'-- ~ 

i M---~ 
•l M 
á' , -.-.~ 

! . ✓~ __ 
rt rv
~ -~ i 

e 
._.._ ~ ~ 

~ Cg
J 

, 

~ -~ ~ - .- - .- ~ 
\ ..~ 

~~ . 

~ 

~ 

~ 

. 

~ 
~o ~~~_oóá_OO;

- ---_ - - . 
,~z~~~ 

F--"" 

0_ 0  O O O 
- -._ ~ 

O ° O ~ `~ 4 p -~.. i .V 
~__.-.._..~_. . -. _.~. . . . ' . • --• .. . . . . . . . . . . . 

E b~M o o u \ a 

i  
O p O

. . . . . . . 

. Q ~ 

S 
^. 

~~ ~ ~ t ,~ , 
Q `; : : 

' ~ 

~; 

2 -

~~ 

~_~ \.. \. \ . , . . . . _ . . . - 

L ~---- .. . - . . . . . . . . ~. . . . . __ 
{ 

~ i 

~ i 
' Y ' ~ 

- 

f~~ 
` ~ 

i ~ 
. 

, 

. 

p-- ~ J i . . _..-.-. -. . . -. . . . - . ._- . . ._ . _ ~ .r, Í—~.__ _ . . _ .-. 
a e't ~ , .. .. . . . . . . . . . . . __ . - - _. ~ ~.--. 

~ 

'n1 11 
.- M 

~.- t 

~ ?` ~ ~r-_.._ 

.- 

~ 
. -.. __ ~_ .

_ - ~ - _ .. - ~ 

.- _ _ ._ ._ . . ...__.-. 

~ . .. . .

. . . . ~ _ 

~ 

. 

~ 
~._~ 

NJ ~- - . . . . . . . . . . . . .. -, 
(L . CL. tI5 

~ >y Y~  
---~ •- 

~ 
r 

i 

i 
~ '~ 11 . s 
N _ cQ 

i~ _...... 
..~ . ~ :. 
i 
.., r .__.a 
., .- 
a -- 
m 

`_ _. 

. 

~} 

~ 

q , 
+r 

m`

. 
\ \ \ \ \« \ . _. _ . -. .. . . - . . . . _ . . -. 
O p O O O O y _ 

~ 

_. . O. ~ ~ ~~ . . - . . . 
~ ~. ° ~% ~ ~ . _ . -. . _ - -«...~ 

~ T,i' 
__K °,c ~o: ~ •c~ 

- . . . ; . . . _ _ _ - - ~ -1 

~ 

~--~ 

J 
0 ry ~ . . T r Í ~ ~ ^( ~ á M ~---. __. _ _ . . . . . . .. . . 

~ .T h ~ J~ O o 
_ .. .~ 

 ~ á ° Ó o-  O ~ C.; I,i 
._ _ . __ . .- _ . _ _ _` . _ _ . _ _. .._...._. 

~ 
q ~ 
s 

~ 
~ ~ 

~ ~ . ~ 

. _ ' _. ...--. 
O k 

N  \ _ _ _ _ _ 
- -  

~--~ ~----- ----.~ 
~_~ 
{~ ~ 

.. . « -~ _ 

\ e•! ~.- 

.~ 

. 

.-_, 

^--~ 

v 
~ • 

h . ~ ~. ..~. K k . . . . .. -7 a ^t ~c •~ W _ ~, n 
- . _ 

~ . . ~ m M ^1 ~. ~ . .. .. . . . . . . _ 
. n'1 ~l ^~ \ \ 

_ . ~p 
c.r ~ r 

\~-,a~,~ L : , T . -...._ J... _ . . . _. . __«.-......__-. L T 
C ~ .- ~ ~ 
.- :4 
,~ ~ 

~.-_ _._. - _ 
.-.__._. -.. ___.. ~ 

~ 
. 

~ 

u ' 
rj 

~ 

Z 

ó 
~ 
ó 
Y 

.+ 

< 

O 
~~ 

,.-3~ y 
~ ~ 

e--1 j 

r~ ~~ l 

~ ~-~ aí 

`*. ~ ~~ >. 
—sv ^ ~ 
__-, ~ 

K t ~ 
~Jy 

M M , 

-- ! 

~ 

: 

C . C T~~ 1 ' ~__ . . _ . . . .   . . . .__.-. 
ó, ~U ~ . . .. . . . , : . . . .   . . _ .. ; . .. 

~~M 

~ 

~ a% 
.__. 

' _- 

~ 
p 

_ 

V 

~ 

~ 

~ 

L 

°~ 

E Y 

', 

'~ 

~ 

~ 

...V . 

y  . ~ 

Z 
° 
~ ` 

~ 

~ 
Q 

~ ry, 

~ P ~ h 

~ 
~ 

~ ~ \ ~• I 

é Q' ~ ~ é á' ' i ~ 

~
r'
r~

+
v
in

g
 

8
~

.r
e

rN
tn

g
—

'_
_

-_
~

 

1 
~ . 

~: 
?~ 

ti

~ ~ ~` 
~ó J 
's \ o ~ 

yt C 2 
!!}}~~ \ 
~1 ~ 

w ~ ti
~ 

`1. ~ 

~ ~, 
G~ 

~~nn' 

~ 

~ _i 

'~ 

?~ 

~ 
y ~ .ti

~ 
o 
G 
^~ 
~ 

~ 
~` 

. ~ 

. . 

i 
! i 

~ 'i 
Í 
~'.

'~~

Í 
? 

V

l7 
Y . : 

, . 
v 

~ , 
. a = ~ É 

~ , ~ 
V t+

J 
^ t ~ Q

\  

~ 

~ éY , Y~M 

, 

~~ 
I

, 

`~~~ ~?~Í~ i 1 ~ . . ; i i , 1 ~ i ~ 

~~ S"' 



TECHNISCHE VOORKALKULATIE (PRIJZEN EN TARIEVEN PER 100, KWANTITEITEN PER 100) 
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Vrijgave Fabricage E14-~100GH 

Voor dit type geldt de ~~standaard garantie, d.w.z. 

1000 uur of 6 maanden, "'whatever occurs first". 

Inbranden van het scherm is van garantie uitgesloten. 

15-5-973 E.K. Modderman 

C.A. Elcoma, Prof. K.S.B. 
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