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A. Samemvakting

Hek ondderwerp (roun dit O{oiudeev vwrolaq L een pHometer imak dimitot
(JC&QL‘%%GZ wdm:hu(zkh corredin ram da Wwé‘h—(e QPW\M‘A%

De meter v bedodd o doov middel e een q[mse\e\x:'\?rod.e
meersggreenm de pH ren memndiibloed b lnnenmeter . Omdar

dere mehingen hhdlerends memsen moetes i ovden Ll roert
olem e, vomoco¢ Laonen B Wovdem ctaa\:dd oo da Wtcgkwel Voow
cen agronde monn Mgk oe N van hob bloed tussen 135 et us ooidh,
Q\N\ de voor olo.c‘La,s eleldirode be hodwede \M:ﬁ& weerend
\,-zvl‘,v:)b?)\,\ W qzb(uik Qrew»&kar yom MOSFET wexnterlkers
lrevwd&l, e chuu‘d.aﬂ wek hole Lick bk \:-erme%u Loovd v,
lOa.Hbv,vCA V&M&Gw OP\‘OILGPPMD

De er&,m% veu. de ﬁew\d)w\ ﬁvoeH\a.dJm behioort ek tob

e onderiperp o ik \:@m(xw(.
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Q ‘r\dr Ynee}s'?s}'eelm.

2.0 l_h'a'clims. Tot het vmalen e de pHWGJ'ey ¢n bbenslefen, cmndat
22 ourteymahz b wreek< 73}@»‘,\ 3@0&%@&" Lo . He'v oo pasen,
e beohooucs &ppavm leelc wiel 20 2CLrl, \‘evw&;\ de
einon. ombvent gev*reQ«‘sko,Ccl 2 Mo keanghecd ol oro -
blewen opleverden. De testdlen eiver. liomen voovt wik
Dk lﬁiolo%fsd‘ PYD\O\eew) de pPH Wwaevds , de ma Ximale
“{w&j[u:‘wo&% L. cutl,‘d Waawin dix cszde?cr}eevd( weehem /
lunien wovdtn €n Wil s {a—'s«‘Scl«n a*ﬁmScLaPP%m
e qlas elelebrode.

2.4. Wak o PH? Hoewel pH reeds een owd beayp %, hier
ok 2o learte &\&‘O‘A&%,mmvw\: de einew lkuunnern V¢Q3%.
Th hoo{J gl Guotern LWirrmense Lileen retiing ojegeces
over het mcte O PH mel cou Sla,s celdyode. De pH
rau een (boa}‘wtﬁe) \r(oem" V.CLI-\ op lrersc,(ru.l[%d.a Inaireren
louvdec \fxepae«id, b, wmelr ldedr i decaloven o—f '(Jcl‘ﬂukoyy\e-
l’Y:’soL meb loater oto—{ -, ﬂLaA - °'£ ndove elelode. .

De pH van mv—lo&ok‘o;e v o:syfz]ovwhe(;‘,\a ooy
S gpvewnen L1) qeo(p,(a'kieevcl ols

e hcjaJ\‘GArQ Wwoards Ve da \.oﬁqv{l—\qﬂe voa de H-tonen
Comcentrabie , ew Loadl un qed efini eerd alo [2]
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Qe\oeuvﬁ op de wQchh Mo ncey | fx«o. 2.4. Al a]ew@%
Vo heb veradadl cu o da u—ioeéob-ffa.,\ 9 e 6§ Ovbobeal
ovev dx3la4 Woud 1 el powaM verocfud , duik pob«h‘m
ven s dad, W ovolk Qelme“fm ek le Uuur%dd%e Qﬁ&('t:‘vYOd‘ 4a
e develerendian eleldrode.
2.2. Eipew 00w hek meek o4 ofeen -

O oo cew C)\as cleldhrode te lecane ywebew | naer een
Mee\f’ﬁsqs\’eew geovneu oovden dar dhek elelifrochenvsche
-e,\e'm‘%\' ek be tnidoedt (3], Dok betelod dak d.QC‘nv(aMalo—
O-Y(o‘uw }ol/_le:c.\n ‘mose,(/tj‘\f e de N N weevalomd o
«f;,y(oo‘;*' W\Oﬁdﬁq\f Woek '-}VJIn, devedewen \Niervoor FYh
A. S\r%room door hat aleL}Yong'{- revoor oot ecw Pclarioah‘e

\
QPMM,U\A:K &l CHQV(QCl race d,[%a.m\a VMLo.a(mc{J cimﬁem
2. de cslcm Waad « clet»ouwl.\z(« 2eev hoog o—D/ufrw‘oA, AooMs -

Acoco M , eu &a.o.rtoc}j Teey l'Qw\ ]oerau;w O—ﬁ\ﬂ&hlﬂe(:dlc

(LogR= kL)
i~ b eccle f)mrall% b’eecﬂ cew exha fapamwinﬁ e hetec P

De o\pm‘mlng)% rJu.o_wLak 2leldvochernusch deiment
optyeden rom, m.?lw.mlz,e,b?sh raw o.a. de pH verodaillew mar.
n.ojerely K0 ml/ tev Log( de van ot pev PH eew haid
oncye ey bomV por PH@%L&‘dQ ‘o% 39°C,

E-E® +23006.R7T, pH (2 3)
'F

Ot leidt tet de eioew:

(kcxa.kelpq}voo\m : < Aef,

u'\c‘amc‘ o Weer ol > o (S,
Uk de \'DCO\oabiSc,\r\,e qeqeriun ?:r-.oa-\nf eew o.o.u\'h-g eloer.
ovtv]b(ec'c(- De pH (recn Mok \m%fa.ej»%\& bloed L.‘aé(— hodmaad
tessen 7¢ e to4s pHeenheden, e yoarden 6.8 e d
%L‘ih leraad. Qewﬂm\f werd. cen hwwkeur63Md e
0,007 pH coenhedein en O'nrjeu-ee\rl—u:—a m\-ﬂ«s\;% P2y DeComuile,
Wt Lberatoowr T4 biGkt olak 0.5 Oec veo pom sie \—Lg,o( ooy de
eleldhrode hecedboaan (o (Zufwéj[ amdare bromnan., fo'pmlub..%
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Ca. 560 secondtmBlooh o o qetuernts how.ool,‘.ums acd
Lo v d VV&A-EJ/ULIMQ Ole'z-q,‘«. (L\OQ\dm‘hAl/- 6.4.‘(.3).
Eioen:
W autokesuriehedd 0,002 pH eenheclon |
%e,\h&'d'. 2 ma(’(‘nseA—. pov 2eccnmde.
Uowdar bentaar evneg de eiliohudnedn, demaniviuwin
Troonma dodr een pahient moer Llether 3 pdona sufl.
Om con dore Loodshi ein teluommen ueldoatn ~ oliemb
gl voiadht ocdreiduing tussen kb Imeervopfesm en o Locli -
nek eomwenss be 3. Omdar de qetoemdte noulewns heid
pek Ownoioﬁ,a nwddelew et haslloaar , wavde diwns
Mok meer s¢ohesrn ik qeruat imer een ADC. Uik da
QL%QM'OC(A&\OYJ% e du q‘\ﬁJ) elel/:b\focu (?l‘e L\ooq&b‘buth )
blglt dok ‘(esqimai:o\-l Ql&eu nodiq io e om ole ocadieliing
nteedn tnde @J{OQ wo&ﬁﬂ/iw@ te Lefen trenliens wovdt
eew. brae leoppdling totgepast dia degraal gednunid
Lardk
2.2.4 De eisen oa-!memtae\fad'.

I hqawnqo Strooma < A ef
U g 0Lmnep Wety ohowd > 0T
(hgqaner Yudn < AoorV
l}wr‘am() d/(@\— ( kau%k@vm\ < AoopV
CHMRR = Aoo dB
LChecn Feit < 3%o
oTalosse».d revmogeu A 5000
tif\%/aMc,n MPOMWRIRg F 000k > SoowmV
Lot baar hect UV%—‘“«‘PQLM A\ Aooo
howw («MWSLM Eomﬁ L,u')o}ocla,h;& A §000
Max .Copa ctedr tow. heb \ALL} el 6o pF
2.3 De me;\'itrw)

De delewode Levert toals Cvn (2.3) somayzgeven een,
Apoanning V-R+BpH, A oanw B wordew W beposdd ind
hwee LA\AV'\,UQQ“Q#M et beliiad e F‘“ ,\'}!&n dare oaavdew
bepaaio( do Kau hier mes het S%o}eeu. o‘\eigL.l- w ovelon. .
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Tn kaan v her Gjlew gchematsch Weer aegeren, de le
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7% c.‘szuotA Gh
— — — na jyring -

—=pH

Eeun meetcyclcs 2ier ev abs voler Wik

A sdhoom moken vev hak nyoteenn,

2. eeyok iSLc\rloeCOl"o(’ (»JU‘CFQVB toelaloy ou meten,

3. schoun malion e ket meekoupbesin

4. tweeds Tﬂl&v-loemlb—{’(\ouﬂu\ foelefen enm vneban,

5. Schoom mokew e ket Yneehjé\w.ew,
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8. bloed toeladic e meters,

4. Gyelcs herhalen.
De ema)egt&cu 2ioom e Loamoenddden tk  het blok schema
-Y,«:c, 2.3 Her meer sy abeewm & opaeouwd it een

! ! ADC Vot |
I l L J|— -’{_ .= ' eind verstcrk4r O'\M suit
' :——— —_ ! ‘
T e | I klok
' | erarerier] ! <+ kiok -O*rv o
| | versl'e,rkerl ! |
‘] T | _ »_ ) _ ]
LT
L‘ ‘ - } s Y ] OahAreset
— b t
g: l VHF - D#{ Idck vigi:qt'cr _‘_O"\/\data
B DAC

‘[’CQ 2.2 Het meet gysteewn.

voor vermterice, mefb \'\003 okvm&dg Jw%o.ua, een eingversterier
loaarin oe tﬂ‘vu.ol l&oropo,l,f‘naj P(,cw.kr) vindl, eenn ADC Gu eenn



-2.56—
Dhe  erm hot %Q\IGQ 0 N OP\’O lcoppe\&qvo oo het rekem -
beoh«vmc{) oppavaat gekoppdd. De revodai lewde onderdelon
W ovder vude w-()ﬁe.mb hoo{do\tu\dcw lneh o odd .

Literatuiy
a1 SPL. Sgrenneun. Piochem, 2. LA 434, 204 (Agoo) .
fa1 A.1; lom pH me}‘em v(o%cu« Page, LC’/\&CLCM Ag3-o0.
[+] q lt"‘O.H'Oclg £ DM Paouwd, = q asse ec,trocleg Qor \nv\)o\.fose\a
&%d other Cakionn , ed. q Eisenmmon , M Delcker INC. N.V 1467%.
L4737 R.S.C. Cokbold. | Tramodueers {dY Riomeducal mecourements,
. ’ﬁok“ Witey 2 Somn, NY. 4Gy -
Ls1 q Ci¢eumon, The Clecs electrode, Lnkevaieunce Pukdl. }Wl%ﬁgms
NY, 163



| —f~
3 De Vevoterlkey. 5
9»@ ’DQ vey ’DtV-VLceV 0 ’}OO.% G\A ‘IO\D\,( S(L‘emo. ﬁ\f).'?. 3 (b %qc‘)eu.e‘__

ope:)q\ooukod LU'J' \"W&dﬁl-@h eet \)OCSY\I‘Q/YCD\‘QV\CGJV Qe @en.
elind veratirlee, |

3.4. De Uo@(\f*ejvg{nw\«.@r bhenteor LUk ecn ‘D\AOA rec divie
vevatiylievs A-Q-(.u-e\(\/u:n% doarvon (0 uﬂn-en,‘cj bercliverer,
wl14.2.2,43 en =al Mvo\ec(:(ﬁ Swminle, Wword ewtse -
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boovdew cyeiou ek Wy xvh, =Wy Loceo, ik wishe

q: Vey - Vea _ 2R 31 (3.4)
Vie = Vi Ra

Dita da \-erotzrlu\mg Vo oy WV‘;}:LU:( Xc‘smkeu vowr (hlhe arc,tacieN
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De ednd revolrkev 7]
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De pM o{ TS oad Vo getn watenge \leeiohf & oor spyomkeliile
door Sgveuseu (1] %cde%i‘r\‘\eexc( ol .

PH = = lOﬁ CH R (64)
DG&VBQ C’“ de Wo-l’e"*vﬁidheu— Comceutralie b . Ry lobere oOnder—
oekingeu bleel dab wier de (ower concedbrahe ’Qa“cln elelcdvo hemizdhe

wfj 3e,w<.l'% werd, Moar wel de 2.9. a.(cHh'\e{\'J' 2odak V‘OQSMS
dn.wc,h‘%a éo\,ihi\"t’e 1]

pH z ~ Loo) OH+ (6.2\
a it de aldivfed voe de M iomeuds . Li rwiver Waker,
dak exodk hewtvosd ©0, @ de comeewlredse o da HY i oweun e

Wae e

OH‘- tomen <16(«'3LL) th Fwren OUQrkcexg.eL. de H+_~'..</he/\— U bus@u
ole OH—- Lot 1\/\ Teauler (poker {¢ de coucwul'rm‘h’e o H‘--\-We“

Owgeveer 10'7% rodar de PH rom Todbey wober 7 v, Turew
Webber, cew pH (3 2w basew eec pN>1.

6.4..‘! De elekrechenuvshe \og\z)aitnf) Ve de Ruwgrood -

e z\elr.\‘ro chewusds dewment bedract W eeu meer -

wdicakie - elechode ew et rc&ueg\’ie e,le\z\‘\rocie die becde Cu

le cnbaler Gk we de & ondertodien v(o:z,igh,g_ Vo FM(‘

%Hs\' cew. wordt de EMu -3e,l~.cfe,¢,“ Ow 2o aoed ‘mjeti(/. ounder
Lhevmdymm(s& Veversibele cvuobon dis heden b imeben duenik

il mel eoen opee circedt cv{ Mel eew Teer gorihge DWesw (1<rs°%h)
ke %QDO\AiCC(QM [3]. Ceu & 3rofz oo bhan de elelebrededn
po\aw'serm en. dacrdos, de EMK yerosdevor . Ev \oo,s'\ro,ow,
elewedten ek e romder |, liqu.,{d ;\uuo‘\‘w“ (U(m\cw ﬁcwﬁ'ak\')

e %‘.‘Dé"‘ e gulco. é.z,



. E . E .
md.| ’ ref. mdi‘" vef.
YA/ IS

[ [ /_‘ zout brug

E

NN

ST

Elektrochemisch

Elektrochemisch element met
| element. zout brug.

‘ fiq. 6.4 fig-6.2.
' éj% .ClewW*% mel eew vRoesb aon Lcd»\hxk\*

l:\-ewed‘eu Mmel eenm vhoelbaar kanlald hebbeo, de UAG%cLe
op obell: e -

indicatoy - elekl‘(ode/oploss(h3//b¥u.3 op‘ossikg// Ye%evo,u(‘a‘e- elelyode

Do ewdeele (gn (/) 3ee,£t- een eleldtrode - Yoeinhd leombodd oo ,
de oudobele (/)  ceu vtoetboar leomialet bugser Fwee verachillewde

W"lo&éfo\‘o«»uq. Een. yepvese,ub.h‘cve cel ¢

/Pk N /oplosb'\h«;7 /3.5 K /Nr?ad&‘gd kel / Has Cl.l 5 Hc3 .

Len oo %&VM\AQLUJ\AQ OFO\*el kee%l' de?eﬂ(’cie a‘o(osmk,s th de
Vc&evwhe eleldvode e Ln)r Hoeilboar konrolis

fP[—, Hq/cplossfwﬁ// W%&dfsd Ket/ H%, CLZJH% g
De EMUK var dut clement hevar de velaeude koreponenter .
E = ( Ere_? + E1> - E{hd (()3>

L_ref vs de Yq{erw"w— elelebyode ?o"@/u.hc«a.(

3 ind de chhcdrw—e,\e\c\Yo‘ie ?o¥eu.h\cxo& e

EG et pateu\”zool,\:@rbo\mt A o-Pereou" alr eei~ \)\OQ:\OM\(,OT\}“O.LA'
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tussew fwee oot O{‘oﬂeu . Met de Nevuwor-vergelgleing la
de EMK vawda thdicokor - elelhnede cu termen vaw due coned
aberivitedt Chier HY) besdwrevenn toovdeu:

Eth = E:“d + E,b«ahf . (G
F
H{er W }i\})h ,R de oéo.s-, * e —Farudaﬂ~ LCUHO‘YOL‘.{‘Q, Tcke ab‘.)oLu.l"Q
kcwperM,e‘A E?hd <o de po}C’/aH&oJ) bi’S Qi <A Of -Qhaa =0 .
\)ev%o,(gh.&o,\j (W) ko ool qeschrevel worden als ‘

Eina= Efp + 2.3026 ’R?T loqa, ( 6.6)

Opcbc\meru' boce nog wowrden dat  (2,302¢ %)T: o1g@qo T
2odat Lew pH-eevaecﬂ lo(:} 25°C 584b mVen by 28°C
éA,’-)—Cf wV 9.
§.1.4. De (ys{sdm qreuh Yawn de me}D‘ﬁeh.
6.4.4.4. Reproctu ceevbaarhecd. Dere Wwordd bepaold door ce
kwoditeir venu ket elelrode 5&15l"ee,bn eu Th 2ekere loiolo5r.sc\',e
Systewen | 2ocds bloed, door de gremzen n de bemonstering:
tedaniele .
4‘4-4 2 Discribminatie . Eeon term t)*zpas\oaow o\ol‘lzi‘ meeh?h&'YYuw&JD
Wo-or mee de t,axroeh‘s‘r\,eid W evdt 3\2de€iwieevd. Reler os echier
clezre berm. boe l‘e'\oasseu op hak C:)e,\/\eel o hel ohoadooyd -
817$\€»€,l~x w el \Oekrdc\z.\)\.s teh de ohomdoand djo(ossfng)w em de
Mocle(iilh heid vew een oleldvode oy dere banrls reromdenhge
te vndiceven . Re produiceer bare eramderingen v da g{/e}‘\m_3
Q«:‘V\ daccr ows nos, et &(5@{:0@\& ol el Noq oT;,aM,cLew_
wtfi"-te Wﬂg'\bmd Wovdl dab 1e op een P \:-QJYOLMQLQJ\‘A?
berusten .
6.4.4.%. De hmw\z.e,un'ﬁkmld. Cer epede rcpmcluceevw,
hecd ew eew ooede diserinminalie implicerer nos wiet eem
grote nowslkeurigheid, ovadar 1e aeloa seerd 2GN @p Tndki-
W dele gomen ol inbeid o oPo(.«e Woewrde yatm de ofre
H'\@rv»«odﬁmw\/isdu WM@VM(EM\@M e epumeald 20 by,



by

de inler \fve\*o.h'e voum de Dc:v“o"’vemaz“‘%whcg' Cewn vosvbeskd
o oo ke Jeves hoe %‘(c:)c:&' Jner verodnid ko TG {’uss,e/x..
Nown tolcewnghecd e discrimibalie & hak vebgende . Het

(s 10‘0 Hoed—PH W\e(’\%%eu UDC»MSC«I’LC&L\.(A"Q‘( Juist o te
Teom2a dak eern  discriminakie buussen de vvenmoters bihnen
T 0.004 pH eeuwlreded W\oo‘Q,(»C;L 0, moar dat de nouwio ~
le»r{%Ll)Jc( (n tevmern e ‘YJH alRinted Nietkeler s o
t 0.02 pH eenheder L.

6.9 Taktorew olie te moken hebben mer cle EMK vaul
ek element ‘ I : .
—F(ﬂ.‘3 CJoeg\f euw |

QPOM\CM. Her & ducede- - , E

Q,:&\& dak Iweren verachilledds

e\QW%(’QJu ’e—ZH’eu dae

mee d el &mr hek be.
Fotal

\oa(eu vew d EMK van
Ik element. Dik TGN

L

Hg.ﬂgf’.t
inw . elektrode

N
B

|l||||l[|l| |ﬁ,‘.|.

I
]

] NG

i = viceibaar
de ihweudusso rel(evewl‘cc | = g kontokt
eleldroden, deloinmen. — —] — —| Hlembraon

. ; oplossing
‘3(“3 wwl dxbmm - gevoelige
a‘La«g(bc,, d, eer asy-— \ glaswand
| fiq-6-3

mebrie die in et glan
@pNeedi‘ ( kae op‘rredeu) , o ]
?Ltgo als o\}e(%‘m \flouol’af{w binnew oo budken hek alayg SMJ
belkewd odn de a$~7wel'v«‘e potha.o-\, \uﬁr\/(oe,é(oave keombald.
é.ﬂ..(. De IhLooKchXe VQ{QVQAA&TC ele\c\yod,e,

C&ewow(ﬁjh O olir een 2lver- rilvercdlonde Wunbald {(u cen
o\olossi‘ncj wek leamnhounte chlorcde concelvale o{ cow lkwik -
lawil dlonde lombold th 2o’ oplossing. De po(*eMH‘m
Wwover weer Saivcudec mek de Vermot Irevgebffjking .

L = E?— (2,3026 RT/F) La«g(acﬁ (6.6)
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Hierin in B¢ de orandoord potewhaal . De tholord e
de tewrperotar opda potewhioad  wordt =2 ere Ao
de v(c\'tl‘f',ujo C,oe‘g{;éc.dek}' 2.20 26 R/F kzn.o(&l ok de poten-
Erood E:} t e perval cor O%Wl&e%l& i [q],
ba.2. Het %la/s e;ppe,r\rQo.Lc eun de a.'sw..,meh‘e POI”QAAH&&.Q

/E&d& l&a.u\kw vaa hek c)la,s recsevem th principe |o(e,uhe,\,_
op wokewfo}ve (omer Velsoun de Nevv\o\“\re/veae %Lc;\ng

Es - Eq +(2.2096 RY/E) Log 6,4 (67)

De YWJ ferun Seeﬂf W il %QVOJ de v\,ulpah‘zmho.al U'QAA"U‘?/"
a(\.a.,g en W\o-e\- 0Ot \oexdi ?tgdezu \elQAA'he,\x. TG @w d-ak
Weq VolLMa De ioneu %ev-aehgke,ud Lo ovdk %Q\OV«A[A" d_oayv
aon de ore ot gem oplossing wmel kow ohede Comn cenbrakie
t newmer ew aon de amdere kol de & oudevrodkeen shef .
De ocoracken Vow da ascyumele FJ-%WM ee vooytrvloed
wk de versdillen cu  ned potechcst oo besde 2gden ven hek
C]la-s 'l't'jh ov\o(mdehgl;. [5,6]. Hek 1< _%e,ego emdM-udeLQL Cin Ltoe\revre
de potewkioal ofbomat vam kb matedoa! dan wd ve. opparwlolcte
Q%ed’eu. ﬁ&uc‘)el"owd ko Lerdeu dat hg Lo Voviegen mer ce

PH o du oplossine ,due th agm ralding s met het qlax C31, met
Versdhillen Th de  opperrlalby tocotoud of vxer de \ee{hgd L1,
me} de tew peratuur (9], mer de v ek mewbroan (Mmoge-
(g Tn vevboud wmek de lwow\vwineaq,u\ L4607, mer de ik veun ek
qlm membraasm L47, met revonderingem QLOCOQV"Q?; roun hal wik -
qlocien (o heb qlos Taa] e ook ek da EGd (Roold hek weesk
Loovrdk (woa v oaav\,om%) C3] . De karolteris helew vou de
agymehne pol'% Rowl stellen eew remn 0o de veprodi ceevhoor-
hevd ol hoaRboon & vnak qLaA elelehvoden .

63. Evuee opmerkingen overde u)@vl,u"n.j vom de zilley -

2ilver chlonde Ye{ erenbi elelfrade .

éf?m(. De ilver -}L(V@V@koﬁdg eleldvede (s eerm verersibele
eleletr ode Vo de tusesds Soork; de eerdn sosdr keur ol|eenn
Mi'\'wisselihs i (ones iraw d2 meraol &o/m) }erwf”sl elelhrodon.
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vou da Fweede soort Werlken. mek eeu aledr U\olcs‘\oacw Foud,
Aok Un ereuwicdt Uy mer eew vevzaduseds o]ol/oss?mﬂ e Y Touk,
dealr mee doek agunde eleletrode veoetin A3 Ut de \q\evm&@namm
is belewd dak her lorootud' reu alhikitert ew oyl osiboaraxd
hmotaut o b"d e eqouven keWP@Y&M- Dosy du 2erode

Ao /Rall/Cl
W ovelk il ]
KS = ani . QCQ- R : ((783

Zodat de \oo\*%ha&ﬂ
€= Bpypy * RThugyy = Ep g +R‘_'Lf; (6.9
lord ,bw(—uf.\; \)u%ﬂ"

Byt = Epgag + TA-Ks (40

j)l S(M‘sfz Waarda Yo de O}Dmd-&wd \Oo"&a'hfw-ﬁ re da
Filver -2 dlverhlovide leldvode isbekand, 2ce tabd 4

Tebel 1,
De stamdaard EMK vem ket dewsent Hof/HLw) /Bgl/Rs  Lau,43]
t*C Ev £ °C E V
o 0,2366% 46 0,24204¢
5 0,23443 45 0,2048%"
10 0,23442 56 0,20 994
A5 0,22 85% 55 0,200 56
20 0,22 5% 6o 0,496 49
15 Q22 234 Fo 0,48%42
30 6,244 oY do 0,413 7
35 624565 Qo 0,469
9§ 0,46 64

Cr 2Yh versdaillew dos mowierer oun Hﬁ.ﬁ'e,(’l elelcfrodem ('.lma\uw.)
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eleleho l\a\'13cl\) Hevmizch ,Huzvmo elelc\"ro hgh‘sc\n e aandere , E'M‘g)e
deqevens ta Tabel 2 wik [431,
" T B TABLE VI

a

B PREPARATION OF THE ELECTROLYTIC SILVER-SILVER CHLORIDE ELECTRODE
) de b (83, 84) (85, 86) (87) 6) (72) (73, 78)
Reference clectrode base Pt gauze Pt gauze Pt wire Pt wire Pt cone Pt disk
Silve?r Deposition: .
(). Solution KAg(CN), T - No excess Excess cyanide No excess No excess No excess
i . s % cyanide cyanide cyanide cyanide

@ii). Time (br) 24 S 120 2-6 2-6 56
(iii). Current density (ma cm™?) 6 . 2 0.9 8 0.6 0.4
Silver Washing: i E

(). NH.OH . . Not specified | Not specified Not specified Specified Specified Specified
(ii). Water _ 1 day ’ 5 days 2 days 16 hr 16 hr 8 hr
Chloride Deposition: » —_—

(i). Solution R Dilute halide Dilute HCI 0.75 N HC1 0.1 N HCl 0.1 N HCl 0.1 N HCl
(ii). Time (hr) . 033 1 . 120 05 0.5 0.5
(iii). Current density (macm™?) . 57 ) 1 0.2 10 1.0 0.4
Silver as AgCl: i ';_? R e - ] . § ‘

Per cent ) | - L5, B - 0.5 25 25 8-10
Colors - . *Plum <.} Whi — Plum Plum Plum
Reproducibility (mv) +0.02 .. #0.01 +0.1 +0.02 +0.02 +0.02
Light Noeffect’. ~ | Unstable — No effect No effect No effect

¢ Plum: this shade embraces colors from de_ep pink to purple-brown.

Ta'oel;:z.

SRS PR - .2 e &

6.3.9. Cicjen schoppen. ou dle Rg-ﬁ'}@ elelroden . -
6.2.2.4. Vev OuciQX!:hr&n E&QC*'

Dosy diveroe onderroelcers L een Veramdorng vam de \aol-eMHbo-Q
Mmer de Qee{h‘@d Waorgenomen, hDo..ewlo{d de owde elelcirodern 2beeds
ieto yneer posil’teg? Loaven douw de plet? eu ko Q{)ga.d‘ Jneet
ﬂmd/& de %Qﬂaed.ﬁ °°"ro€u. orde binned 0,05 MV. Dere eroudey-
l'ho]s ef{»@c;bw. Lo creen Ov.a.{ LL&«'AL&Q,‘AQ[& VoLen Qlch&e[((uﬁ oo Lichar,
o(@okhou—of bt ek, 2 o ek elddrolick. Veroudenings
Perioden Lo wrden ge,noe\mﬂ buss e eadeele Vimakon o 20
olcus%') o.,[b.)%l'uhf)% l.;oc)‘rclem Wﬁeﬁem ‘rﬂ/u 1 .05 mVv

toa

.
PR
£,

<
8

o2

E. {mv)
L]

-0.2 r

»

i L 1 1

‘(‘Lg 6 4 [+] 10 20 30

Time {hours)

Fm.. 11. Electrodes with increasing ratio of silver-silver chloride ratio. The inter-
c.omparlsor} emf {E) of a set of five electrodes all relative to the same standard (equi-
Pbrated) silver-silver chloride electrode. The silver on the electrodes o B, v, § and ¢

) L *YT1an an 0n ma R ATV A dRNNPNIY W o | RPOUISIRSNSE SN B D Y01

SAAONLOATIA ADNAUNAATY
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1ot 202 mV LA%). Owdevredt & ook ertdat Yoo de orobilibedt
oln R«U\.\«dtfﬁ voun oo Alver- aclver chloride \re,v\nou,d.iw.x mek c&éli\')\(e
o{wtﬁ\uoﬁeu Un do poterkioad, ﬂcg 6.4 )
6.3.2.2. De l.‘oLfsevochsl\.u‘d‘

Ohdeﬂodkih%% hebbe QQM-%Q‘TOCM dok %(\wv-?ékw&ton\de
QJQLL}YOC‘,QA« Mc“che,\roe,ch L(.u.wv\e/h '?-C&h) UD(LOUV\OUJ de enme
aroey mmdevroelien %bﬁé@/\&du‘ vondb bg Woclr\ll«\ek&
L(,leu%veu om de oumdove A'Lui/a" et [R] Duadelgle Eol‘o delebrisde
Gaoeoi;eu T te Vinden alo deun elelehrode 14 dowlior %Q‘rtoud%
UOWJ", fev(,o(;s( e adere Loovdt belicld:.

v

| ot

=taapl
-0,00/8

Dol s 4
» —t
Red -t M

N — 1)
0 o040 020 o3 ok oS tgdn S

Loz ntotn e e e dudh by st
mek etk kolebooy how cen welgle eleldwode tn hik dhonbeer, “[45,463.
b.3.2.3. ’Paprod—uceer'\oa.whecd en skakilitedt. )
B een coede 2w "ilcsy-f)\)q,(ci.k‘jc Cornlr wehy G het Moﬁe@ elelrode.,
b modew  olig Qoed veproduceyen mek erbc,L\A Po(‘eAAhDJQM UELhe,v
don t 0,02 MV Lnde prabdbtle 208 dir ecldtor Vowolt odeys gu:
qevonduy q{w%wqeu QN a4dwy bij2s°C ( Havned & Bhloyy -
Bates & Bower L431), 0,04 WV dos Co(rkwo(% es 0,0y WV e
0,.64mV dowr Young. Hoelwd orota Comohomtheid orereom masd
(t oo mV) qemeler b, & de Lok Loor bd—rovuw\oam
mebhoen 204wV [41].
6.4. De Glas elelehrede .
HQ" h«ecl/\&m)@m (reas de %L&g celdroda L hoe niet JLM*(L-J.:G(,\
W}A,kmyd C 43,487 ocar \oc\) cle {omenn: u;'\'u\r{ss-e(t'hjfh H«ed\rfc Veun
K Horowita [19) de meegr oo baorh b . Vagk spateld G Jat er
0o ek 310.& opparilak cen \AL\'WI\SSEL[L\«@ voa Noto ew HE (omen
Plouadb viindt  te rwxﬂ( th het ojlcua QlelLIY;ScLP. %efe(dihﬁ dooy
Na*. tonen optreedt o
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b.y. 4 Komohuckin en wevking.
De glay cleldvode © e Looum ol cpgllouwd wifeen alon bolleke
met een chawmeter o 4d3 e er eom Locunddilds e o,04 bt
6,004 mm. 2oadn veeds L (6.7-) oo gReE I (./.)Ll} \oo.fe,u'h.\o.a.ﬂ belfsd,-.z\

y . Q - ‘
dit G\LQ(H' tn her ae\oied pH.1 -g . BY 3roieke 6—_{2L.|e,(h.ere pH
Waorden kunnen evinokige a.(w(bh,'\hodeh @\o\*reclem.

o
i

slos
—
) A 2 Y a % ¢ z o
PN SN I ; A
[T 158 D 7 (" N
/.‘.".:4".\7.‘ \ / 2 N ' SRR
ele.kl-ro7cle / te moten \ve(:evenffe
referentie opl oplossing elektrode
P“ Lekehd Hcber- augaaidlaecg
l,_‘ ‘,_pH < ¢rH I 1E .
I !
Em
Ed
&
'
"-ED

‘o (.6, C197 Het cqxeu schewa o eeu 5luse(dnh‘ode meet opokelling en het waorshgnloh
ﬁw“ verloop e de potenttosnl (teken vau de potenkioal spranqei meesvat onboelaind).

Als mag W ord-em QAL U dol de \oegote uj.\-wisse(.D\_qoLuS% dYens
tn ?«‘3-6-(7- 0-(6[*3[*?‘3“ da.. \M-mj Loor kel totale poh’w\haaﬂ b-@voc(mlt
ownex het a)Lu memboraaun oo et wardes dob hok ole
Aovn e Toer Dovnonn Fo\‘mﬂale/\. in La0). Dvndead oo
,Qe.clq,u Lensg O\Mi]eve,ek c:)dugla '%fq'\n wa}'lod‘\m/{i* da Congn, Cancemn -

Crakiey Qu oudare 2OARA QJ!\G\OP% " hok ‘ulmsilodt v o
hewmen deet

3y =Es,q - -E,.5 °7£ Esqy ¢ Eys =0 (642)
Do.o.vsp\/thh',‘l,. o eter dok evolo 5‘2"‘”"'0“’3 O Cometulrolie ov-
Sc\/u.u% PN oh‘a,wm Po(’\wha.a.). O\ON%J&', Az da 20 a_ac.,mn:k'ie
POMHM Dovwmt. Daar i veel onder toele hoaroedass L2073,
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6.4.2. Covvala. Ooerr de ARgyimelrie P&‘QMHOQQ.
RE. Bates L4217 %eeg¥ emhele Vno3eh'1L4 oorroluu cooy e
asywelrie potewiood o :
A vevomeler mg ram de woler - ..DOv\oHN" CQ.PG.C\.:\‘QA‘.‘.' eam verlies
ve hecsn. Cu ke Lo ads M%{,&A o producenid woordk
2. d'eh":ld”a'u ré. de O‘P%e}w‘oﬂw Lo, doordioging °‘£
onder dmpel&hc& e cﬁ.e,kujclm\re/u_dz fo}'v—?,’
8. dealracti vam do opgerwolon leog, Cslapen o peloste.)
chewuiscl , (eboan meFbager of HF);
4. Wm«_d.uwws e e w:lfun\ssclwio cew\oaodfe,&m HEonen
(adoonshie voun Yreoumde Tomes fome)ev%&\wvb proteinem e
e Ry Wolbe aktie olw{u{ta.‘\
1h de wmeent qe radlen 2En, alleen verandaringern tn t anymelne -
potenbioct rew Belouwg. De asrypmidve poteniaal varieert novmast
OO, O Jdl«-% bt OL&-@« rP)-’o‘YlQLM? raro ke T OJ\QDM
b verwachtor oo qeem }’c,\w/!r\,«)\ntY Loevdi a\‘:y\moudﬂm ek~ bovewn
b.4» }\)a.wu:lpwﬁlw;d .
Voor werle imer e hoosote 'nwmkeuuwh\)bid koun e
metrode o Covinegtens € Prue A loengpost woovder.
%Lg ﬂ@kvw\,«,tt” oRMm %Lme\e\(,;\;rod.c Yo hak -}QMex qleqhu@er
SchoH U Gors - Mer 2om hrer - 2 dver dovide eleldvede e
M. 2 Cam 2 @2u cRnse wreormrand Ve OS5 ML L 25 habben
EMK'S vnet cen mw'«e«wn.'a\ku‘d e 0.04 WV aemeler. QKM-
eleldvoder hebbew Nonmaal een wearotond G de Srebe orte
Ve 4o- 50N, Vauuw{, hek \ch%i;« Ve nehingew el oékog:s—
elervodew 2 ev moellheder qetoeest imek Lol olron.
(vooster abvoow). Hoeuel meental <L qeefr deze VT xR~
fb\oauwwL:vv((a\r‘:'-’Q ol m}(wb&t\ b . Vean Mourvkzlw\&s Jdase
pormina afn OLL*L‘W‘-\MVO-]PMW Vo da omhehewds - e de ohe.
Adacwvd eplossing oleL:q‘LZA - Lndien olechs veromderingen qemelen

lorde U oo QPW\I‘Q,Q ook \ick (e \u,Le-m_eg




—6.at—
(.4.4. De “eprV‘o..hAu.\' akkﬁ«b&tx\u‘d ke L.L? GXQ.A:-A..
De weeroround k&pc]lcm vewneert P.wc’c onsruets g 4o 7%, dia
ron eleldrolichern Ad2% e din vaun mebolen 2on yooar Fiords
pfoc,e/v\*' (G, de Gadave VLQLH\«S&\. vv-Q,szo the)

d Log Rat _ & (643)

m 2.3026 RT2

|
H\‘wi‘m&i n & du cehirerlnne emerie i de aqewddelde Wosrde (ram
de boreieve din 2o tow Ou\w'ko\tu m o2k newmer o e

|

e 2me stabice Mm\'o necen eein amdere teltomen .

\
\\ dlog Rel = iiu T (64e)
! LAY e":?.goaé‘%'f ) (£.45)

Het Liberatuuur ondevoele Dooxt, dab ondanles eel Wl
evoc, oteedn €er counled onlaecyrepen 2olen Un ch%LM_
deldrods 2o vl de%i eun a-stqm'bﬁ‘epoml-io»d recn
¥ r0 v [AY] 2 Aok opper M NRA 310(”@.«) CA2.487 NVeydey, TG
ex ko de @ dver— 2clendilonde e\ektroden mer . mnawio -
MWG‘)\MM *o, AV [13,227]. De l‘e,w\pwa.{'W\r Adle e rdan
b alle OV GOMOCAs 2RAN rol mpeelt e hoe eea exra G%&eck‘
Ine v e o'(,ws Wocand  tw diern er Shromn Looph.

RU ek 62 0 deveveiok hewews hewughocd o aooqpil eechade.
W gl ek ear ’ah‘w\,\a3 alecwho\ez\relz OWLC:)Q,V‘Zh,ﬁ ovnaodboar.
Of het 2 effo moseleh & omn dese noos tohaiuihadd bholents
H/UC}%»Q achleq [a3].



~b.a2 -

Evvge opwmerdinger. lon pH- mebing. )
L Karl Conmimpnn Day Arbeiten ik temen adechiven Eleldredeon

(eihe E\I\AY—&\MM%L Spﬁhq\e\a ,f\?)a«v(,i\n) HQCMM, NY., Aotz
qeeﬂr sodok 0004 pH cenhad meerbaarin, Teqt doaretegen
iels ombrowt ole beydaolicws clo®r vnee verbonden Lo, eelk

(¢« VNG Q“("" e de oqrml.us.%.
2. ('\ Eintymo. ._mm,\a&x eletlrode, Intersiemce Puld. hierin

Electyo C\qejvv\,ml'ygj a( cehom - neviihe qLazsdec\roeim:

Frow these oboervehons ik can o peer trot, km recchicad
Py pose ,{—M peNMH‘oJ q:eH\L presemt q\a.&q declrodu

5065 ( @manl) moy be bedin as becue | pheady shede”
whose vale o rery c.low.“iow witich oocddbe ol nevvest
4‘feclavdlo,sg 9-? hote el \m-\z'wv one wcd(t\z,ei Qw::.u%
i ‘Hdl "\”u e-{ Q,MF,omW iUuo’Yrm\’ed i g*\ﬁ-‘* \ b hao loes.
Jrsnd possible 1o reproduce point beler thew t ol Tin
@Lr.uwi V“-’M‘tQ‘ (‘le’:nbshuj Q,a.« \m}%iwv- Oreeind om WAL Ag our becdar
aheddle elethode  compositions , Ha Limihs of  preciston ave
Comnidavaloly berter ( seckion T-4-c vendit '}L{cb.\moeh\

T2 ou. 1oy36

‘) eekbods v ‘\)“of, do Q{Q]OOQI% Vne\'\ olnokm"h'gﬂml Q‘S’v‘i—“"v‘%wd

waler Jdecarve 2le Khrode ' v et it afod



-6.43-

Litevatuwr by "\co‘c‘ otk 6. N

17 SPL. S¢vencen, Biochew. 2. 24,131,204 (49043}

£27 (. Wiloon, pH- Metero, KO%Q\,\ Page , L endem, LFo.

[2] (. Mablod & DM Band, inQlass elechodes for hydrosyen and abhe
catioun ,ed. § Eiseuman. Marcel Delcker INC. NY. Ag()‘{- hjdsk Q.

[43 Q MaHock, pH Mea surementand Titvahon, Hey wosd ,Londonagit

[323 M. Ddle, The Cz)ast e\ec\rrode \A)uécuj NY. 44 .

L6 RH Dorevnws , xﬂ-u.snw PoteulYials ih Qlass, ih Glass -

QleCI’YOc(?S {N Hbjclfoﬂew G- hd GH’?ek Co'h\O’Y\S .
ed. G. Ecsenyman . Mavcel Dekker INC N.Y Aqb3
' [7] M. Kahler 4’ F. De Eclsl '}.th.@helm. Soc. 63;9698(/9?/)-

[81 W Brauwer, 2. Elelehrochemie , 43, 638 (1644) -

[9] HIvving ¢ RTP Wiliamn. 3. Chem. Soc., 4450,2890 ) e ool L4,
(101 H.Yoshimura . Budl. Chemn. Soc. Yapam-, 42. 443 (41937,

[443 373 Déamond ¢ DD, Hubbard, Y. Res. Natl. Bur. SH. 43,443 (1054 .
[A2) L. Kralz. Cilo.s bechn RBer. 20.45(1944),

EA%—-‘ 4'1‘)0"“%: th ‘D'Ul'q'IVQS and q.'}--}a.‘nl) Re‘.evw% E\edvodu,
Reea doamic Press, NY.,Lomdeow |, 4 064 .

L4471 71.0. Toard, i Qlans Elechrodes forWo diogen oued obhar Cakvon,
Mecnvevnenis o0, Q.Ei-b%\mow .M. Delekeor INC. NY 12367,

[457) SE. Sheppoard W.Vomseboy ¢ V.C. Holl, 7} Phys. Chom. 23,4403 (1929).
(463 W.Vanseloy $ S.E Sheppewd ., ) . Phys Chean. 32,334 (4920)

[437 €U Rule ¢ VK La Mere, ) Rim. Chew Soc. 59,2329 (1924,

L4837 Klown 7} Veter, Elelhochemische Kinehl, Springen Bevlin 441,
L4973 K Morowita 2. Physil 48,365 (40323)3 Noktwre 127, Ugy34.

L2077 zie LA3] blz by, Kluus:}. Vetter |, € lelekodhemische Winehl

Lol AK eoy-imilvu & _&.E. ’Prue,’% Chem,. Soc. 3&267,??(:45;1?6'5‘),

L 227] q E(WW ed. quus E\ee‘\rodes Xcﬂ \'L\/otrq,zu omd oHuev
Ccuh\w\q . M bell.\lt.ev L. Ny;lo\)é;‘
EQ’S] I\n{)wmo)ku. vie Ph \\,P’) Nw\\ ‘.u\:



— 7L"l —

10K

sSoM
%

S50M
100K

10lslagen

L

'S — — —

[
1
'

xo.»«?c::uE

..u_u,_ul_Tl

Elektrode simulator.



..7_'9 —

. G —— —— . A — — S N Gy — —— et e G G — . — w— — g

: ' +Vp1 +5Y |
I +Vb1 .T_I_(
I
| 100uF == |
! T I
_-...._-I +* 3; |
__.--1 8 = {50 PF | R s
I =12 12 st DR3 []xs
I | 5 | o ¥
| P 22K |
. x| .
: R1100K | va
Jl ( b /- 11
I R2
| ¥-Vi4 a : ) pH1 [ ° Ve
| "
I “vlﬂ AK RY . |
| versterking |
| R2 100K Qo |
~ , .
; _ Py Lk } Afscherming met print pH2 en pH3J
| B | L
! , 8 > 2=450pF Sjlﬁ
=== "
! z ,I_'
| 100/,LF [
, I I (
b e _ d



Print Loyout

pH1 Voorversterker

offcet

onderdelen

=1yde



R1,200, 3K3 3Ka

>_'7§_':J ' - 0 +Vpy
3 1
1507~ Vb1
—° Vuik
:J:ZO/uF
R2,100K -
7#"
$ —3 S S CRVIPTNY
T aks 3K3 sko  Vin T 47MF s 10V
Ri___R2
pH?2

eind verater ke



Preint loyoul‘.

pH2 eind verstevker

onderdelen zijde



922k
g, tonfF
.
__{>.
CN 3440
dools ‘SC:P
“Vba.
Wo 4 F34043
BAWEL @
b } D & —'-'3
g BRwWs ésslg ; & .
“V,
| o J
klok a Z 4044 ?
klol f stk

SEHEMA 4

o n i n i nnntnnnnnnnnnn.r
U U U U U U U U U Uy Uy Ut

A A ) A A A
_ 1 [ ] [ I ]
[ ] [ ] 1 [ ] [ ] NN
- 1 1 - | 1

Q‘}h 4.5 °Pa*"‘”‘“~°r vavmea. Unde RDE.



k
s6p -Vb 100

L Fow |

| V
i wik
oy ’ <‘F “T L
2 Ve Y %Eio(. )
%quods 40/“
Pur [ 71
klok c Eﬁ | .

\S’CHEP’](-] 5 DAcC.
|



Print Layout

cH42  ADC - DAC.

schakelaars
4046

$sd DAC DAC offset
?fd ADC aDc offset

D-FF Poorten
4Q13 4011

sigh .¢

.0
DAC wuil

¥ | klolc
519 |Jeta DF
>4 | uit AD

in AD

|
#23 offset ch
ADC

onderdelen "zijde

L D N ) | I
cazftad ¢ ADC |cA3140 £ DAC
volgers  integrators

#41 MPQ 3759
comperater Litqangsturing

comp. uit

» B W

TR R

koper zide



Vop

data

[’.selﬂ
e

= 3

4 42

wl o 2

Voo

42K

20pmS

1 | e klok (naav pHu)

= Kol (slechts voov ADE naarphu.2)

] i 52
Yoo Yoo MCALG2S
Vop
12K
tﬁ' An | 20uS
445 ”w_.klok
4 |
4
77': ‘ls @) metas528
g Yoo
ol «©
3 10Kk |- @

@ 4044

@ 4045\_:

+

O
5 |
13| | #| 2

14

12

40

i ’
klok (&)

11

143 . @4 ] 40 A
) i )qo 10 kiok
é klok
eset4 reset 4
4045‘@ 404¥ \2
R 4 |r
> e
GEIEG s 4:| al al
wl sl ajs] saled o]
é IEN
. © 6 £ uit
» 1" o
TEE T EE
’Dig‘ltaa.l.-

SCHEMA 3



Print Llayout

PHS Digitaal

4045 4044 404% 40143 mcaas2é
onderdelen aijde




— ?r'l'l

Print layoutb

'mcl

o pto ko ppel

pH 6

IN

onderdelen

koper

UIT



De venterking eam&wduuhhmsm (k{ov;& r=pnefen o
Vosr veratedeey,

Iy\ %"’u ﬁa Lo ovdb hek vincipe nchewme qeseren voor hafr
olc)cww OIQW-LL o Doov' )Vu-l-(JarSS% Ve die LCCrc\\ho‘([/a\oanwiw\—
reHhon Ko ek deze Jegua heb vervgelgling otdad €A1

OACUWWLLM wwc(.pm

Vis o— O + 0 Vya
v (A (y-vp )
1

2 Ra/y
v
| Vs 2z R
Vip — " °Vue
n Bl‘/Z(VA'PVj)
F:‘g. A4. Voorversterker
94-("/4 ) 4 .41-134'( Vo) = Uy
Hi-(VL(-ng s .‘E-’Bf(\h‘-l-\/@ = Vi
N R =V
2%%1. V‘M + ZR;:-RZ Vua = Ve (/943
Q N R +?1. _
Tearms Y eves Viea =

He\rrau\q schilking noorbelkewdon 2m omlachenden Lereyt dan
de moatvices (A.2)
[ Ay +1Ba 0] [v«] 1B, O I RV

0 i, | | v, o a-i, o 1 A
= - K| +¥a _ Kl
o) o A o -oth o ] Vi (Q.2)
o o ») 4 _ R4 - RatRe VUQ

— - 2R R R ﬂ?ﬂ ]



-Q.2-~

Crellen we ML Vour de eenvowd :

@ :

R, - MR (A.3)
2?41'&1

R'l = R . fn.z.)
2R, + R

Daw ke hier wur mel 2 ci.j{zv werle (b.u, Q\o«.u{; elimihede )
d.m\relouvl,‘;hg\ w ov olew l@er;mld Vody w}o..m_ en (150,««{,&4,‘. g(c‘che..‘,D".
’Doeo;\ we hierby de VCYQKC(LVQ}’QHI'V!CAQ\A

| A >>B e Qx> 4 )
dec, ‘\‘AM o) met (Bilen (M) gesdhrevern Loorden alo

|
o
1

- — -1 T T
B o {j\q:\ A, o ©O© o v,
0 A, Vi o 92 O () Y; (A.8)
0 © -4 o R, ‘R, Va,
L O O__J _.O 4 - ‘&Q_ '-RA ___VL‘Q;_J
De eevolh comclnie & dan
\/4 :\]L L PN \]q( = \13
Doowrud (34) tolyt
VUM - vh.'t - 2%+ ¥R (96)

b -V R

Dete a,&[q‘cl,{vui O)Cldt %D\CLV\:\ )vle} Ve{:eﬂw" ie punt voor

oe vergdtuliers onde m - 2 ui\r%c«.m(; 2Pt iNg R %e&n\{.’ie is.
Own da CWPwoo&& raun eeu  Commamode §lepoal te

bepa\e\n O el vcvokmwdxcx de Lh%m(b Uartohaden Uh ainders

b hiczen eun wel oo Lm’ye comdpinets veun eeh Jerreei -

OcL\a\PPeuﬁ\&e cw—\}oone,vd' euw Vol eewn \remc\q'\( COV‘A-POY\Q\«\".

Vig = Vey +4 Vol Viz=Veo + 4 Vg (A7)
Wy = Veo =% Vel Va =Veo - 4 W

Vooy de ‘/‘/\ﬁ\oi-—v\.w oo I oyoCerlcers I el



- H.3-
Vg = v(.o +% Va - v€h4

vg:\/CO"AEVd "Ol.'u\:z

G

fv"hd 2 Ving ?é:\h de OPG“V\-MMQM +‘4-SSQ.L\ de \-c|e,\mwe\,\ vesy |
11 en 3¢.

BV, +V ) V= BaMacc

Vito- - ™ Vuao, Vuse
L
Y | |
2
ZRQ-/Z.
h Co— Q ——0 Vim
Veo 7
%‘k Yiq -Rz/
Aq (V,-V3) "
Viyo— 1 O ° V10, Vuze

Bg (V,+Vs) 72=B2.-Vace

fig. A2. Voorversterker met onderdrukking

We kumen de Ihqamne” spanningen vau da veraterkas chriiven
abo Linoese condpiivats von (U 1Vy) em (Vg Vo)
YA ='11(V1*Vz)*‘£("4-vﬂ-\ \OF{V«' = Vace +% Vina (B. 9)
Vo 4 (v 4) - 4 Gy i) Vis Vace —4 Vina
Vice TS de Cufane Pponiniing Ve versterker I hov, referewhe
puut € (q(a’eWeQM C}e‘ovuﬂ«e (b kd widden vrda \roectinj).
i Rle ¢ (ﬂ‘o)) Vinden we Voovr Veroredecere T

V3 = (V3+U‘l)' {(VL,—V;S 1 o.f‘gv:s =Viee ’%Vint

(640
b (Vg +13) + 4 (W, ) Va =Vheo + 4 Vina )

4}
N N

K(e}eu‘ We N voor de centoud Vg -0 dam o\\dcﬂ‘
Felcer w 2e yobe beuadarir\c)‘

% \'1:VL=V<<> (Q.M)
VQ:V{,{ = VCo



A4 -

| Wovdk nu mek \Oel'\u.[.p ron de verdlovke T da Apoaning
Ve 2V =V "tuecbzva-evd aon de YE&Q\’QW@Q klewn da.
bokal wik (R4, 0.6, 0.Joen p A1)

\}4 cc = O en
VQ cCc < o, (B.AZ)
woaavdoor o©.Oce de U«lt’c‘ow.e}eu Seetn e,)Ztha Comnmon -

mode l’)g'c,(m.;&g om»o\'cu:d'.



-BA-
Meet YC’DUJ.}OJQ\A :
B.A  Qevocicheidn meh neen
Omte weten a-f dr pH-wmeter ko wevkeuw "v.‘-cgh et

I e voosvvryateder en de di&{evm&i«a& vl vweher geverelee -
recda md’f‘r\,%Qu %eda@«. oo dua howd veude %ww\de
var Newnnt 1 b\g de qasevem MPWQMV AQG‘)QVQQLA\a -
WO(L \MO’e/StLQJ op W/pHeo_m\o. ’quejfux3@/\.‘ TYn op ol
qva?(;ielcz\,. &29«%? uibgevel. 'De\é:'_\\neu <) vesudbenk
mer ecen lkledmte kwadvater, methode mer Newtorn —?ap\n’bcm
(%#W ).

B.9. E\S\ova“q h a raktevisReke

]\l"}]a de %Q\rce_h‘jhexc&n YVle_Hnﬁe,u. o*n\'wo\\mc(eu bedeunle-

ikc\)elu ’(,Q%o.u = 5Y QG ulo Ty peciaad tesou e
Obabili Feit. Eeuw Ulevadvune owderock leevde dadr cle rescd -
laten wiel uveemd waren en dat vehrere \meh’hseu oy
ontre Mamnier telkev Yuel te \rezvl,oac,U'mA FUn, e hd stult €.
T)eve)u.u’cxl'e,m ’a—f—'r\.h. W ind e T Ry tm Bqg. BGVleh(kse.,.
OO I (’U)‘c( cennlonwbin ’éia'lncieokm el ole wmethode
(rea. ol %odee\de df&%emh’eg_ A).

‘) TR Hildehenudt I\.}\mohxc"t'o\,. to humencad anelusis . Mccmw-HI“. f\,'\/’16|5~6



T M
T e en! 13
s 1 3 m 1 . jss M Hid
4a 3 9! 888044 : s : n :
8 1 114 insy 1 Hi
. uns ! r T s
(11T b iy 1. 3 8 3 S e
saaes HHTT 3 anng .
ats SEEEE: 8 s F351
ausuagRRE 4 |$9 1 wyoy
sge THEE S ur i o -
L1171 ESSSE R i ué
HAHT it 13 L t J b it us
m HHT T PERS ey ¥ tirly 1 Esnua e
I e Th Y ] d4EL T 117 + 1
20088 gy Sxia N gEge #
eaees 8 a 111 ,w. 3 3T s
1 3 . [ o ssas i
HiHH FELOL + iy H
syassug SRS 1
P + 4 1 SARRE a8
I ade Tt T Bpaaa
] 1t 13
T Sashis:
. 111 2
.y nlaas
v - tt Sessn
] Banie 1 ! jestn
R BEpoi i : T il
PR P YR t Subid
g phse
1T m .. -
1
T o e T
11 L
T+ N T
3 y
H +
<1 T T
TR ps o "
7 g oo
HHT : T : ST 7
= ¥ t
T T
-1 444 H1 3 T + w
aam! T T 11
asnad s t T e
HHEH R AT
- 8| T e jan na.
: Ssges seeasseans
annm It hé t
I T e » 7 uma
i i ; o
e . T s gt i
It -H T3 1
131 +
1 ]
o H
- -+t
A
y T = 3 IatshEuy
i 1nu
: e saaaasan
agum [T v SESapNEyRREE: ! jasns: 1]
e - T O
P ¥ I b
T ; ! I ; T
: 1 : g wi ;
+ : 1 ! +
SEnE
13-4 £ bt b
T NS T
N + s
L 4 44
- 4 T
H-1+— 3
HH- 17 T
111 b\ SBads I3 I
HH t S ssSeanausEss
asn T T 1 ]
It I T It b
: t
T i
maw i
t
44 - B
11 I 1
Y R = n
f1rt o H \ Y fmi. ; pus:
HE h as 1
easw 1 7 +
T
191
ueyas s
in
H4+H
ammm ”
1 18
1
1 Y Ht
H 1 T I
T + -+
i f T T ! T t
sen T T
saas: i T
T 1
e I
it
H 1 7 8 W +
T T :
Fpeass: ] " T t ;
: et : I
} i T ! . i e i
H pug ¢ + bt SN
1 1 o : ; T T
t ; —H :
1 hus T A ; SN
, gaa t ESEN
A I DM H T T mEEN
1 8 Wi T T
ik o
T
t
I 1 e T
TT 1 L 4 S B .
1981 i T O T TH
L” L 1 4+ b
gunal Sus b H . s
H ! . ! " : s 1t
" ;
sses T n ; i
Tese 1 3 : = fadsasasac
fassassrasss: t T IS Essgesstenns
+ T :
2! > 1]
00 DO NS s S8R} .
e jmun ] T LN SRAN] lmnx
T 1 7 Jﬂ T
oy imgadasseaas
; I 1 eeaatass
i : _ S
+ T -
L H 4 3 + I
t T 1 + T t T s
130T I
] :
T T
i S quan 1 H i
HHH R e
1 asaat eud Gunaan bR
» I
H HH 1
H tHH 4
H ERESH
& SEnge abus
e T e
e 1y
uasa IRk
4 HH ]
Eagagam 9
—~H 1+ +
i oea Mm A + 1 ' RESpsasES
4H Fagaan Lre b SOSRSRUHREES 810 7 Ioges
0nes B §Np R gauEA e T
1 t i
T ! 18 By RasusEn
sngRuEas Jwﬂﬂvrw. + [BESYSERgS AN iggainses
T H T N [ M
Ha RS AT } fpout T
unw G R L 1
spass b T . 1
ey aENe W T 1 "
T H SgRsNsRnpunaEE, b
I Ea ] I
1 T HHH T 1 rr ygase I t
i 1T 1 H 1 L L 1




JAAS B {. T T 1 T 7 b B Y «4 THT . T by
1 jERndeogu ‘W BB SnEORRSAES auEE T I H THHH
sagalfas ppy 1 ! TEAH IR B 3 Sefiassel TR R
stgsganegns SRS 1 phghpaaianahnis 2 e 134 T 8
S EUS 13 ot 1 aRssUsabysEatescaing w o gibabisnjusadnguseuns
LY S e IR g S ST [T
pas assniibiehaie! » ]
} N I ¥ y:m M |+ bt +
I I
I g6 Renagudnny bt SH
1 T TT b H
a
i + T T
TR !
+ s 133
1 § e i
L iy pavs b 1
+ 1
: Tt :
+ : ;i I .
Tt -
T e
! 1L pafusa
o aesaa g SE - i
Ene T M S
T + v +
e i
e
: 1 puse
153 T
1 T
I t L
punns s
-
131
1 1
T 1
(1 !
T " H T
iy FE i +
F—+ I7 e . bt :
i :
1 3 Shumd 3!
b oo
" T + it Gamadieus 1 an
H jougd dnas
i b e + s, u
T A T ] S sref. suaw
. + + I I 1 -
9 : HH 1 T t T i
t " i - 1
T t : ;
T T + f .
} ! ; ; by Somaws:
Dl b T 1
D L T H h H
D -+ 1 : H 1
1 n i b
1 T
- f 3 e 1 4 "
= b Y It T
Ty + t T ~
Het o 1 L o
T I kY H
-+ {
+ : + f
i b -
1 : 1 " T s
1 }
1 e T HEH L
T e 7 T
T Tt Tt
T t :
T T + L
t NG T 1 +
i b .h i +
N, T : tiT :
4 -
e t h + T
1 T3
i : H
T b
aas TR
D RS BNy P
ol
S
T : ¥ s
T e iens !
sal + . 1T
e ;Y
H : — M
I Y o W) I
] LW 1
: : )
t f 1
T b “ T
, L
1 A Y T
7
1
1
pes 1 :
T T Y ,
T I
T T 1
1 1 H
e ans
T
by
T T
1
1 +
Sus ! 4 H 1 T
BE5 I 3
mana: iEnias )
t 1 + : t 1 t
; : T i
1
14 1
T
!
+ T e
» T wT_! 11 +3 1
» T ” N‘rrn 1
T +
1 adsevs : 1 : jredides
x + 1
: ;
: T FOTS u
11
:
f
1 S PR
£ e
4 + T 4
1 M Am
+ 11 I kaashd aassaspsan
: 4] 4 n
AR ¥ i
I jBas s
; e ; zgs
e H
f 1 fasssss
T o L ! H:
SR § H H
-+ u T 4444
T T
Saspiesnienebengy s
17 L1 Sman! 8 St s 13
neis Iaaasiss 111 »! S e 1+ ]
pigs suan a masegdgsan b » . T sapamgnas
jiygagass . gy sédatocaahdisaaty . ST R T HE
jponddnys HETTHI PSS I
2
awyn ipuaa e S ERSNERRE) H 1
S04 b 1 .
S58% bt i R I ! : HH]
It 11 i 1 i et i i g HIFEEH
4 11t it ! - { - H
il {Hian IR e ek PN : THHHE
N -+ IR 2R3 PRONT 338! 1 315 b { . 114 1L
+ 1R800 Sasatpuot] T w 2341 T ' M T
: : : . jage) 4 s
! : e ww W A i H SSetasash
: USRS SV SRR JSHEH T 13 it i HH:




J51 m. p:r u T 1 T |
=H Frip + 11 HH T
r»?«, fdt A_M »Av v“ ] 1
! Fedla ke -
Rap: Bagats, bRSagiisel duskals!
1 \W i
s dasl s sldbsdisiisass
+ Tt b 1
- EOE PR nE! jSDag gews
45 SRS S g gan!
1 «w P!
b b33
rH L j2 RBse.
v g 1
£33 ;
+1 i 11T T 9N
rpe T
5 J
! : i 1
et s ot : it 1
1y
gas Sugd et os:
}
by pagab; Tt T
! 6 L
T b I ke
1 T
i a!
b 1
t
1 + 44 :
T 1 T 4
1 1 T +
! iy : :
: pas
t
1
1
T T
o
.-
saky :
L
[
T ‘d
: of : 8! :
- Esnshaise =ds £
} e g et g T
yhie. 1+ 1 t
hf 1 T
+ t 1
e T 1 f H T
JEas: S poree :
IDRY e I : N : Q
T T
+ 1T t + Y [}
i : : = T v
T » e 3 T 414
B T | :
T T H
_, + 1 1
T i
e t !
T
an
:
T
5 T
; i ,
t
!
!
1 b T 114
} 1
r B 7
13T
quel
Sis .
X
13 o]
7% T R
e ; i
1 T 1
= i3 1 + +
i i T
SRR pmsi 1
— +H t iT
L
I
o}
T X
{
f
T
.
i wa
1
ey
+
:
:
T
4
T
T
T
1 .
! 1
T
T e ]
! gaus!
1
it : & H
LT :
HOHHNTE Bsl
VT ot ]
4 3 e sy b
58S ends : T 1 REs
tHH 5t [RSEE SN *} HIH
PRRnE e 1 . RRSREER] joge s
113t Tl T M + |OSRESES SIiatH Iy 1133
1 13 : ! 1 IRDSE S SOE RS ROR SR T
i1 P i1 . +] Piasiln . pieidiait 1]
P - T t IRERE ERE S T
1 3 : HiEL R RSt i
e i i} t B sl H
¥ L T 3
- e . - t4-1+4
THL il i 8 Hw“‘: 558 H HLIW i T
144 1 EE IR AR ERS: -
Hith 11t} L ] »‘“.M ol “ i i 1]




T M
T e en! 13
s 1 3 m 1 . jss M Hid
4a 3 9! 888044 : s : n :
8 1 114 insy 1 Hi
. uns ! r T s
(11T b iy 1. 3 8 3 S e
saaes HHTT 3 anng .
ats SEEEE: 8 s F351
ausuagRRE 4 |$9 1 wyoy
sge THEE S ur i o -
L1171 ESSSE R i ué
HAHT it 13 L t J b it us
m HHT T PERS ey ¥ tirly 1 Esnua e
I e Th Y ] d4EL T 117 + 1
20088 gy Sxia N gEge #
eaees 8 a 111 ,w. 3 3T s
1 3 . [ o ssas i
HiHH FELOL + iy H
syassug SRS 1
P + 4 1 SARRE a8
I ade Tt T Bpaaa
] 1t 13
T Sashis:
. 111 2
.y nlaas
v - tt Sessn
] Banie 1 ! jestn
R BEpoi i : T il
PR P YR t Subid
g phse
1T m .. -
1
T o e T
11 L
T+ N T
3 y
H +
<1 T T
TR ps o "
7 g oo
HHT : T : ST 7
= ¥ t
T T
-1 444 H1 3 T + w
aam! T T 11
asnad s t T e
HHEH R AT
- 8| T e jan na.
: Ssges seeasseans
annm It hé t
I T e » 7 uma
i i ; o
e . T s gt i
It -H T3 1
131 +
1 ]
o H
- -+t
A
y T = 3 IatshEuy
i 1nu
: e saaaasan
agum [T v SESapNEyRREE: ! jasns: 1]
e - T O
P ¥ I b
T ; ! I ; T
: 1 : g wi ;
+ : 1 ! +
SEnE
13-4 £ bt b
T NS T
N + s
L 4 44
- 4 T
H-1+— 3
HH- 17 T
111 b\ SBads I3 I
HH t S ssSeanausEss
asn T T 1 ]
It I T It b
: t
T i
maw i
t
44 - B
11 I 1
Y R = n
f1rt o H \ Y fmi. ; pus:
HE h as 1
easw 1 7 +
T
191
ueyas s
in
H4+H
ammm ”
1 18
1
1 Y Ht
H 1 T I
T + -+
i f T T ! T t
sen T T
saas: i T
T 1
e I
it
H 1 7 8 W +
T T :
Fpeass: ] " T t ;
: et : I
} i T ! . i e i
H pug ¢ + bt SN
1 1 o : ; T T
t ; —H :
1 hus T A ; SN
, gaa t ESEN
A I DM H T T mEEN
1 8 Wi T T
ik o
T
t
I 1 e T
TT 1 L 4 S B .
1981 i T O T TH
L” L 1 4+ b
gunal Sus b H . s
H ! . ! " : s 1t
" ;
sses T n ; i
Tese 1 3 : = fadsasasac
fassassrasss: t T IS Essgesstenns
+ T :
2! > 1]
00 DO NS s S8R} .
e jmun ] T LN SRAN] lmnx
T 1 7 Jﬂ T
oy imgadasseaas
; I 1 eeaatass
i : _ S
+ T -
L H 4 3 + I
t T 1 + T t T s
130T I
] :
T T
i S quan 1 H i
HHH R e
1 asaat eud Gunaan bR
» I
H HH 1
H tHH 4
H ERESH
& SEnge abus
e T e
e 1y
uasa IRk
4 HH ]
Eagagam 9
—~H 1+ +
i oea Mm A + 1 ' RESpsasES
4H Fagaan Lre b SOSRSRUHREES 810 7 Ioges
0nes B §Np R gauEA e T
1 t i
T ! 18 By RasusEn
sngRuEas Jwﬂﬂvrw. + [BESYSERgS AN iggainses
T H T N [ M
Ha RS AT } fpout T
unw G R L 1
spass b T . 1
ey aENe W T 1 "
T H SgRsNsRnpunaEE, b
I Ea ] I
1 T HHH T 1 rr ygase I t
i 1T 1 H 1 L L 1




] T
g8 8658 Sgadadi puupatus
REEEE SRS REEE ST sand 158 Ku s
SEER Bt TUITIL it b 1
EQUSSREEnRepn b s i1z
! T3 Alll“l o b e 3 x
T . 3 { 4 ™
T t s 1= T P ERENS Nuy
Hagtd e BEGRdns HE Y
e ¥
IESREERY SNENE ROPPR T
S HHE
t $
! :
t 1 13
1 t T T :
1 + ot
' anatas
T et -
1 Tt b ; i
11 “ - T
! 1 Sdsans
T
i ! 1 ty
1 T
T
T 1
i
i !
¥ e
T
: SR ERssamatl b
+ t i f
T T J
! THIpE
AAAAA v L] 4
T 154
T + ¥
¥ Iy SR +
1 I il ¥ NeBEpEERS
" T H 1
1 11
T i 4
T + T HH
; s s s pe by s4e
8| T
H 11 o Fosite
¥ i} I8 B T 41
W - <W MF .
perie t
1 T e H ”'4,
T 5 T
"
T T
- gs 1
R pand it H1H
T 1 "
T T
T T
t 1T 1 ns T 1
: ! 1 ; : I
ety ' T
: ; 1
—H gus: . I nY [EP DREDE Dy T
: I 1 T : wwe i
t t
1 T Tt
: Tt i usen
T
T
T
pus T T
iz d6nay ba) T
f‘ T . i
it ; T e
5 1 + vf«».
I ! +
T T T i}
1 T t 1 L )]
i T r T T
1 Tt
x.LT.f T
sass
T
ya : :
T . L
ipEacasy : Sesssan:
o H + Tt
4T
T T +HE 11y
I o BUn aenen
i pand
I3
+
L [l -
t
15 : ERes
nel +
1
1 T
T T t
1
T 1 LD
: i T
T
+ t
T
T T {41
- r 1 e
I 13 ; iy
juad 1
T 1 t t
: 5858,
e Be
el T :
; fae ineGipys
4 1
guse " ]
b T
O pi
T : F e
2 T
a5
T
I i
1
1
H
sau! : 113
ugys s
: pRSng ERREN
T [aeg s sadappans
T jasse IRle.
T1 P
T e
¥
i 1]
s i I
inm : : ,
1 : 1 M sEae
i i
! 1. : ®
. i Ips
3 i : fgasengis:
T ! b
- + FE vl s
{ SEERE + H
Ty
§ s T ¥ HHHH
1 T 1 ugnes
s { 32338 38848
i i 3 H
18152 )i 38 :




=

NS EnSse

s

T

1T
1
0

f
1
¥
-

’

T

RSB N

VT

S
P

T

Bpaus
™

™

;i

T

T

t

e

50 65 60 65 70 J5 80 85 90 95 tilwaw

1 i : ! pe 1 H "
+ 1 5 B T T i
T % i 1T
= ; o jagus:
= aanne: : T
a: AL £ T T
5 ! :
aaua:
T [Tt 1 1
fs! . T
1 ] L
i T B
t t
t s T m T
ben gagan vy '
pal £
+ £ i : 1
331 )i : T ins oS
1 ; s
. | il ! ] T )
T
! PO HT ayuad
1 + :
* T t
-+ : 4 T
i § 1 1 1
} 1 m W e :
; T ayRaas
1
: e N
13 =
]
T rro ; T H \J
;
M T
ws b 1
o8}
i ﬁ Q
sas I ISRRAN 1o - I T
saae: b 8 bt * t T
Tl : s Au
T Tt i 3
13 T
s ;
o ansdnas, 0 HH O
111 _
Tl i
! - T :
R T 1T
T e
i : o
T (s §
easva
ssasss (P,
1 ] TS
ST ©
~
i a5
THN Ll.\._ﬁ' t11e
] : 8 n
1 ] -
+ ]
uy
: HH Q
“hI T SRRA SRR i
stues : - n
Hir : 3 t %)
iy + ERRy S )
Sahey e o TP Syl 1
THy $284 plhyn b2l 4
+ | el @ anad q- an
; :
58 L > AR it
Hhids it HH Srindig b HH
et =TT T gageguyns r sapegums
| : : agaaissbs eRasyalngas
sess i dauai aan T T
Eh 1l 333 Hif 1 ] g
T \ i1 ¥ Sagsathe :
? i1 : e I ]
T T T T : 95 Ea mass
B j388 i : gais
L i rit S {1HHH
b ! . 1 1l i 1T
T e - - 44341444
Th 11 3 Hi IR HEY fidnazades
s i tr It QRR R * IM.
trit e it 114 it it




] T
g8 8658 Sgadadi puupatus
REEEE SRS REEE ST sand 158 Ku s
SEER Bt TUITIL it b 1
EQUSSREEnRepn b s i1z
! T3 Alll“l o b e 3 x
T . 3 { 4 ™
T t s 1= T P ERENS Nuy
Hagtd e BEGRdns HE Y
e ¥
IESREERY SNENE ROPPR T
S HHE
t $
! :
t 1 13
1 t T T :
1 + ot
' anatas
T et -
1 Tt b ; i
11 “ - T
! 1 Sdsans
T
i ! 1 ty
1 T
T
T 1
i
i !
¥ e
T
: SR ERssamatl b
+ t i f
T T J
! THIpE
AAAAA v L] 4
T 154
T + ¥
¥ Iy SR +
1 I il ¥ NeBEpEERS
" T H 1
1 11
T i 4
T + T HH
; s s s pe by s4e
8| T
H 11 o Fosite
¥ i} I8 B T 41
W - <W MF .
perie t
1 T e H ”'4,
T 5 T
"
T T
- gs 1
R pand it H1H
T 1 "
T T
T T
t 1T 1 ns T 1
: ! 1 ; : I
ety ' T
: ; 1
—H gus: . I nY [EP DREDE Dy T
: I 1 T : wwe i
t t
1 T Tt
: Tt i usen
T
T
T
pus T T
iz d6nay ba) T
f‘ T . i
it ; T e
5 1 + vf«».
I ! +
T T T i}
1 T t 1 L )]
i T r T T
1 Tt
x.LT.f T
sass
T
ya : :
T . L
ipEacasy : Sesssan:
o H + Tt
4T
T T +HE 11y
I o BUn aenen
i pand
I3
+
L [l -
t
15 : ERes
nel +
1
1 T
T T t
1
T 1 LD
: i T
T
+ t
T
T T {41
- r 1 e
I 13 ; iy
juad 1
T 1 t t
: 5858,
e Be
el T :
; fae ineGipys
4 1
guse " ]
b T
O pi
T : F e
2 T
a5
T
I i
1
1
H
sau! : 113
ugys s
: pRSng ERREN
T [aeg s sadappans
T jasse IRle.
T1 P
T e
¥
i 1]
s i I
inm : : ,
1 : 1 M sEae
i i
! 1. : ®
. i Ips
3 i : fgasengis:
T ! b
- + FE vl s
{ SEERE + H
Ty
§ s T ¥ HHHH
1 T 1 ugnes
s { 32338 38848
i i 3 H
18152 )i 38 :




=

NS EnSse

s

T

1T
1
0

f
1
¥
-

’

T

RSB N

VT

S
P

T

Bpaus
™

™

;i

T

T

t

e

50 65 60 65 70 J5 80 85 90 95 tilwaw

1 i : ! pe 1 H "
+ 1 5 B T T i
T % i 1T
= ; o jagus:
= aanne: : T
a: AL £ T T
5 ! :
aaua:
T [Tt 1 1
fs! . T
1 ] L
i T B
t t
t s T m T
ben gagan vy '
pal £
+ £ i : 1
331 )i : T ins oS
1 ; s
. | il ! ] T )
T
! PO HT ayuad
1 + :
* T t
-+ : 4 T
i § 1 1 1
} 1 m W e :
; T ayRaas
1
: e N
13 =
]
T rro ; T H \J
;
M T
ws b 1
o8}
i ﬁ Q
sas I ISRRAN 1o - I T
saae: b 8 bt * t T
Tl : s Au
T Tt i 3
13 T
s ;
o ansdnas, 0 HH O
111 _
Tl i
! - T :
R T 1T
T e
i : o
T (s §
easva
ssasss (P,
1 ] TS
ST ©
~
i a5
THN Ll.\._ﬁ' t11e
] : 8 n
1 ] -
+ ]
uy
: HH Q
“hI T SRRA SRR i
stues : - n
Hir : 3 t %)
iy + ERRy S )
Sahey e o TP Syl 1
THy $284 plhyn b2l 4
+ | el @ anad q- an
; :
58 L > AR it
Hhids it HH Srindig b HH
et =TT T gageguyns r sapegums
| : : agaaissbs eRasyalngas
sess i dauai aan T T
Eh 1l 333 Hif 1 ] g
T \ i1 ¥ Sagsathe :
? i1 : e I ]
T T T T : 95 Ea mass
B j388 i : gais
L i rit S {1HHH
b ! . 1 1l i 1T
T e - - 44341444
Th 11 3 Hi IR HEY fidnazades
s i tr It QRR R * IM.
trit e it 114 it it




T TEERT o pese T 13 5 T
] B i AL i HH i i
H iisr s CLRT BRIl i 2l
i ISTRT Retis cobl IR M 14 sl i B 14
L T E R et i S S nHE i i i
nas : it jo%0s by [2aes ; 7 w
H b o } it 55 i .
: LR T 5 I 3

e

ead

P Py

+rt
jangs
Enpens

13

B S huagasastsuniss

Ty
T
iud

Rgups:

R s

e R Ry

'Th

T
3
oss !
sun
: T
+ I
tor t
T T
T
1
It 1
T : it t
b : 1 ¢ F
+ I
T T Tt ’
fHh Siiasi. t w SRR
[t 1 I I T o by
I G-
+ -
wna :
1 1L T3
e i
fon
: o
1 { SSRSEEE ;
1 m .
1 et
1 M
-
T
T
1
T
H-1
! ] sies e
1 it
{ 1 :
+
i
[ ; 1 T
R T
4 b
: 1
T Smp T
= ot
] 1 : t
17 I 11
T e
&1 + -
+ \
3 1
t : T
1 t L ARSE;
w v :
+ 114
3 ¢ﬂ
maapoas
+ +
1
1
THE
I T
tr 1 at 1
! ; F 15
13 1 :
1 T
1T 1 t
? t
. 1
I\
H H o H1
+ 11
T T -
T -
+ ] T 1
N HY o ; +
o\ T :
\ 17 T
0 i I

T
we
"
on
t
» T
a T
a 1
] i
: T H4H ]
H + tHt
fean - T . 8 Eaagn:
L H ﬁ T 1 ; I A
WA/ ST 17 b :
mns Tl . b 1 T
e ua r ¥ 58 pPaes t :
1 be b } . ¥ T3TH i I
s fas T b1 . S e &
1 rot o L + vvﬂrﬂﬂ i1t 1




T e 3
85e Ibe Bk jpees
s i L Hiy
T — | - b+ o
1 w vvu»
I M 1] 4
s 1 +
[y H
Ft 1
SEgESE fangy
s 3
mgana >
st s
ESeg anaw gas e
£y T
I RS A GR RGN T
r_» } w
i & :
a3 %
! 7 :
= T B Simen 1 + t
z T 1
T
= 3 T
t
. V.
b : h
v 1
: : auds
i
v ;
L i it T
IERE pRAg:
¢ =iabbgibugds :
Ep kil T ; HH T
. T H
IR ban] i
IS T
T T 1 T
T
FEHHTH
131 1 HH
I 3 _4_
T T
1
pe pege nen
1 )
as T : I I EY
] inases! +
y : . : T
1 . T r
t T
T H
] ‘
1 oh i i {
~HH
aappu i T
+ e : T
& fre ;
1 T 1 T
. 1
1 T 1
8 SRS0S Ep1 raT ' +
T
#\.v“ 1 L t
h e +
T i
1
; paa =
5 I
! | oA
T
tH L +
1T
it 1
T
I 1L
: C
H ; § b
T [ 1
1 H +
o ] H
; ]
S Y i w T
I il
7
b o
\:
kS
L
1 s
I
1
'
1
; 1
1
{
T
1 ] + oy b -
: T ans P
ol sans -
P SEEh Sna ki gaas
| i e T 2 e
[raus u
11 4
t REREE P wEw
! [t
=t v" poe
*T 17
Ssddepes T
i -4 -+ Llope s boddd
- u T ; r T
it ihsast i L jasu
T L geaEen i3e
apuas s T un oy 1
N SR T2 E 3 b 3 [RSRS S s
1 - THY B i RynE
S i35 jjagiatel § Hr i AT
SHEI T, : i g TR LS ik H
35800 sdant sung! 48 # T itscatsi et ta et bo 3 r
T !
—H pensasosd Srugs FESanaa T
N 1 8 h [EESTRUNE RSy anl :
: & i i e 1!
1 aid jaunaeasl SRRSO ABRAE ans FRnAN u
N Y t - L T 347 4 RS B4 4 IR
EeTRETaTIINg spagsast FEEE RS T :ll ik !
sanagsaseiitedt Seniud I S3530 00808 Ruhie ! ! :
Frivid 1S L ity e SEL T Y !
‘ + + - Ly o - L
Fr I T I R I IRRE 3RS i §3328 L
aas H1 - :J 3 % :, i 15t THHT
HIT T th1 it sirddiHie e H .



T T T TIT T T T » i i
THHHH wm i g g asansRaRgs busnasanserady T ; w. HTHE HEH Ba
ges! g 1o bjRsesu s Spigulitanusapassns spudess Hitry AT
- T THY
2 e HE Vi
i 1 7 S8 na )8 14 * f 1
' A
. 1 > + b + 4+ -1+
11 TH+ 1 ' s 3 .}ﬁ R Eaas
Het H 1 ase A
fe I : THr " He i
+ I~ T 4
byt 1 - IJﬂ ezt b
Ht+ ¥ -+ TR - RpREaS
1 T
s udaus susalsa s L7y
ey e suas 3 5T T 1 SESpEng:
- T pas
1 » «AXI inbid
IO T syoun fabi
. na : priil
1T e &
T 14 T + +
1 JEEE ARE DY FEDE:
T I 1 1
T
4 1
1Y 1
7 T ¥ 1 <.
HH
T T
1 las!
T M ey 1
HE LG
Tt : T
e b 1
; I
+ T 7 :
" 1
iyt 1
T
1
T I i
L ras I 4
1 1T |8
N
) xX.
+ 1 I L g
11 T 1 ——
t
snw: i . v
i L i
1 L 1
¥ T ' b
T ¥
4 i +
3 T nER
7 ! _
T + ]
I 1
T
3 13T T I ¥
" 1 pos
I - T + + n
++4 1 T
S uas e w.
- ] D Fm w
+ T 1 Vu ¢
ssegamas =1 2 !
T + + ra
+ ! { T aas
1T e
[ H : ¥
T . it 1 I T
T + i —H+1 1 I
T :
v
ans y i
+
et + r H
T
i y: T
]
s ess:
7 i -
b B B
1 T
i t i
Iuy
smang e 8 ] H
ST L1 r i ]
e R
\m T
T T
+ '
T ;|
[ n
¥ ; !
n: T
: i T
. T
T 1}
1 b
m A
saa! —#
16
1 T
t T
) ~
sua spas :
1 e
3 48 1
SngaseswRyans T v
T T
1 -3 A
3 oA e
% 1 1
T 1 T ] + LT T
1 4 1
1 H :
T 1
+ NES T T
seusyse rr waw
o
] I ;
SxBas Ot !
i h phaa
+ 1 senghs
et I 1 14
+ I
1 T
T 1
oL Ty H
saetsnghy) Sp!
et rrH + H
1] i
na 1 T
F 1
bmas = T
1
) in
i ..
1 gidg aates
T T T 1T It 1
T F M RSB
iEanness: i 3 f§oeanatasias S8es usas il fENd o
! g 28 ! T T
Tt e hapt B8 SN R e
S3ahs : : H 320 SRk b3 R ERagad iz
7 THE i 1 H g i SOREH 3
hs 4 1 vt - b 41 - -
w By i ! HHR paes pegusus o ]
jSget : TR e oL SB il s
. 1ty 1 IS R0 aBanh basBl - Mw + 1 [Sudiundanl tuatauns
1 Ipege THETTE st T r ! 1 B jusspEguey senagunuss
v Saps 1R ST WIHTT a8 i I 8 b
5 0 g T4 44 Iz i H RS . 1 1333
. fio ‘ rHee . 14 -+ 4 - s et s - r une bt 1
Ty SRS RS TP T 198 T & NEpRS T . »
it sedddsy et ja g SRRRSRRELS ohe 1 I dddast fealdls .
1 e REgfeeet By 11 iy 3 il T
88 Jithtt Sticugpsifin : 2y H i i Hr
s ;L + 115 SRSl ou aal m &l " ! H 8 pass
tiHre . M b AN b 1yl 1 11l
H Hoprpa shisitasiieias ﬁvm jREREIRAOREEE) THHH -+
1t M gl ] w BuER BER A . 3 B
Y T H bttty f e A T H 1 t




- T T - T -
] T PR T TRTTH
- g 1 iy - : Vi SRR SRR RN I
FHA : SEeatal L2 11 2 HINES; SRR SRS ERRYE Fes s
TR e i Hel L
ws TR NI
sana RIS S ot I th ; AR } T
o oS3t thsi b 00et A R i Feaesi Keace peab IARIS OESH 28
H Rristtn i Rt i , 13 o Nt HHRIEIR R
HH T S ss sy , 1 " T t
T IRy T -+ w4 v Trie
8 P ooy S5 t ! PRI
1] N IEEES SROOE DRI I8 54 b Oy il
HH RepELycl B R LR S S S sehssiteiisent
Hi T ti4 3 : i t: 4
4;}1 snwR ads Syl 1 3 Fass Ht L 1 B
sssug 73 kSiSSRREReSss Bpun: i - Sagfas: 2 i3
us 1 sigpned pRidesniigpatal H § I VHEE
; b i T
T S RTH [gasegseseans i ou “r T rw”” T i
sandy RIS SEruEy S REnd Saablbabsesys t aREs 34 Baguens HHHHE
an u—A e L T e N psy i3 HMM s SERAS HP .i T3]
+ Tty . RESuual S8 = cgaes
H 8 u5 yusp= g rvyseuny SERS: S N TR TS
438 el ) HH- T Lo (RESEs Shyzysensesary 1%
jdFadausan e ol v i [ge1oansseses pigss: [REsT s
Fey s np wy oy mRs g Sany ngEe fope
an i 1t 1 trd .nJ.LA M il
" T e N ap 55 g
i Tt HitF
T + T -
s = ¥ 1 1 1
s ' T ERREnas; 3T
H 8 +1H jaeas I 1
H a3 I ; e
ung i iy B HT H
1 T i b I
: + +y 13
IS = jisasis !
: i wa, BN ¢ o
FE o . Tt I : 3 e
i t
ngs T+ I 1 3
+ 44 4=t=b- +
Fi b
: . Iy
b T T
1 hae
T - 44
o a T e 3
t 3T 1 :
- i - 4 4 = T a
EeaEs: ! T R paas:
g i ¥ Hb "
A i
W " 1 s :
saas i { . :
1 - 3
o33 yEasaiazpas : Hih t
> 1 T
1 71
1 1 m
3 HEH H1r
1 1 T v -
T wyanan !
1 L {
1
I ; 1 H
ing + i
1 I T
t + +
g
; T 10
-t
1 Lk
H F & —
I
I3 H
sy i } +
s ap s pt
rr F T " 8 T 1O S|
it IS0 183 T +
1 = RS R » ¢ «r w T .VI'|AI
1 i3 | [ t .4 :
t : t2 -
1 P .
n i Sup hbiay
you i T 1 T
T T + t
() - + + '
1] + /- 13 4+ T 1
j 1 aNNERE AU g 1 b8 ES NG par e
7 1 £ -+ -4 1
" P T
s ; u T =
} . —r s
+ g1
1 3
Tty Tt 1 N kngee
T e IT 7 ]
T { 10 T
A- —+H T :
as T n
.. t m‘ 7 14 e
: T H -
paa e g } ; ey
1 1 I ] Nsaponen
o 4 { + Hh e
) 1
seRE s I3 r
T ma, I
T g
5
I 1
T
4 +
3 I
: T t +
t
Hitis B! ; ; T t T
1 il M H -+
T 7 ne :
H by 11 T + + +
8 beses : T i a t
) il SeeE!
[ un =i + + t
t i e T + t
HT T : s 1
HET / =8t : 7 ;
¥ 8 T O T
ke 14 +H phnsssss .
+ 1 133 I
1 ' s ! i
i m . It
Buss + : A T
)t 1 T n T
1 It +,l 1 1
) T m I
+ gy
rrt an et
T 1 1
1 1 .
1 1” panas i
T - T + T
1 e ; ! 1
1 1 T T MLll i
-+ + +
H I H t R ens
agupwei : T T 1
b ! t : - s o
} H ; T Pt ROEAE Bt
: 11t i 1
- 4 I8 T 1 k: o1
t 1 T
o s Sy Eee J§saaas
T 117
It I i g diou ui "
i T '
1 t i 1
B ThT Heeaumns) sessnarestsientas:
ST t t
By
aany s 1 L
+ SRS SRQEN BER 1 g
aun b s _‘. o iy
[ - It 3 T iy
i ; Sgne aianaatan Abyas
e T hunshdia S
1 Ss sRaab ekl t
H + : T
gae EnndRb 4T
¢ f 1
1 14 1
= SEasEern: H M
iy s uNBEgREeS y .
H LT ! 7 F t
. gussE ngaess L T
® o jJagegaens
Tt e aa + v s
i s Eh G e : jesdt
H i aan 4 . T
H it e SEagans 1 : i
ST HH HHIHE T 1eds




1 (YT 15 Iy T e T
HIEH R T I T
I3 151 FRY i A1y T
i SRR B Ol it sil H 1ad
v i M IR Y PR RR Py [ 84
iyl i i K ! 15
H i fin . ﬁ 1994
il (! -+ B : e
t T ESERYRS i L 3
¥ ¥ $ $ s 4 +
i : NS als 74 1 13439
: [SE aee et PRRS RESy ey T
e i ++ il i
‘ il i i B
kw - ISRAREE +
e piss T [
" i b Sie o
3 8 1t w7
: L u; il 17 b8 T
M IESRE S o T M T
[S A58 S JONE SROPE BN S Y Sy
japs j5Pg 581 ; BEEe
Sii13aeasnans tses asetnss 1t ;
ST Ee) TR R et = EpgrEas s T T
T T H
H - S
1 17 N s
(ITT- ue g 1 1
Sai i 13 H jBade
T x T Jriipss
b ui ri it :
T T
T T
sesex N i : I3
T " !
: ; T
T
pi
p
L
porer
1 DO
T
1 t-
1 oS
+ +
bt
+ t
T
T
T
. H t T
T 44—+
+ BESE
y\, T
SRnhRRggs r4
=1 ] 1
1 "
Hesespe sy e ' i -
i i nbuw!
1 2
1 . uhut 7 + (N1
s 1 T e T
: + ! Ty
P t t afatandy
su T S
T + | +
: + it
T t
py T
i
; s S aans
T 3 L
S T »
T i
=S
i s
aam ; by }
1 T
T Iy bi TIIT
5 T 1 + IRRES P i
1 Z 1117 t
HH T o + +
) 131 1 n
I 1
L
SESR 1 INgasuu!
=+ ~— t
anam 3 ! i
T T +
T 1
: A 11 T I
: T
_ " Ionn
T : 1 1
M 1 1
pud ! T . I
1 +
v e T
i uue 9w
t phans B
i
8 + F
R 1 i
1 - >
+ 1 + iagAauas
T }
¥ 1 : 1 m 28, pRlyukawn
. M e ! [eREsE)
117 o
: i e Reyaats T
. 1 1
T — At
et
H ey :
: 1 +
t L T
hans st
T
i 4
g BEnEy ” A
i T3S
+
: e
T
ey ¥
R RARETy: .
T T o T
! 13 m T t
T aapss: .H 13 ,_ =
H - i Ses: o
jaaRnnns Tott +
1 Y " e
g b + t bt 1
L yue t T v IR T T
i anwsibsadebuans: t jos
H + e SO R i
iy
H1 -+ T + 4 i
! " THTR
aeanse:
" S =
T + + 1
t 1
T o 1
: T
T H + T
T b il
+ i t 1
t s s + HHE 1
i THH [Ra: asdgutabn 3 I
i 4. 1+l FH o T HIAE an
Jeaysey: T TTHD :
N e I T i 1 it 13117
5% + Seus - + A+ 1
T pou T NS EgNNE S jg3onen 13 T
P £ HiHES ‘ il Y
ke 1. nanEeyens -
+ T B jenasaEnan s .
Sgamguu - e 1 B4 F e T e p b T
ugaugud pgan s 1 1 : § ps g
H ;i 1 1 3+
1111 I :ﬂ i .ﬁ M“u 1 e H irrt




—_— C’.:{-—-

C crvirvn cmama ode Wo(.Q/volVlAlﬁlACM
<A R %Q«l%\LOPa—hMV\C\.
Meel prol"e“[kc] e {-4.‘-3-6.4

I elektrodfe
— Stmu-
= M |lator :I} j]>
— | T 3 Vun
—\7]
referentie

.

- QQWe}e\,‘ IaN Vu.& < Q(> ‘t\'\\/ Voor A\)Ch =+ ?'v <\/2\

2odat ode CMRR =Pl 1 ugqo00 of co 40b el
(emg)

fig. C1, meet opstelling.

Meet Opfﬂ'c“\"n{) b «f,«?).Cq mebk Uy een wizsel Ppanning -
brow ew Vw',(r 3@(0\@)% Wel eer Scope.

C. 3 Mae.e{' vesul.ta-\“e»u

Gelglrpemininy
soMN/50TN AVco CTPA,sz\
S Vet
oV 5 ASmVY
{7 V Y odwv Nywck = 66wV

-FV > .oV



- C.2-

\))\'Sse‘ OPO“\”\N.WWA‘

ool St /Apok AV = oV (TP"\T'?‘L\

Vo - €Vec(‘

[ 4=
2000
4000.
400-

e
Ms‘

b2

o

!

\}Q; Vi Ve(?e

{ Ha

6o
980
2¢0
A0
bo

3o

Vuir Vit
4,4
S
5,2
5,2
5,0
5,0
4,8

AN =zoV (TP1 -‘T("L\
soMSL/somn
Ve Ve

AT
ag
0.4
GZ

?

6,1

)

0, 0y

400k L /somMmuL
Vb vV
&
1o
19
1¢
> 4o
> 4o



D A-
Foutew oovraken tmela BB en DA ovn retters.
Eon bz'ac,\« ou.ool‘v\% oven da bloL(oY:aMth.

MS OAe,Uo'QaJ o alxelf viek (o(eg,a._Q ’?t':\'\n el cdu l:[ol& Opa«h‘wihc_),
e -?A.‘cd. A, treedlt eern ek Lmhfm\rop Deoc,La.[Ae,(Ahoj

\oexﬁowdr odropro hlce(,gl& ik dg. loeer o}‘a./t«.d R=4Mn eh cle
%CLG\.L{.QL&.O.V 1 cdae t)';\f\ 3alme,tu,‘ £o—=~‘:zb- Lle\r:\oen—tbl' clcre
OLVla.(/,o-e c)e(edd ew tof de ocl,\_akd,{'nﬁ elo i de @c*su,wv

%egev—% .

. £ig.DA _ o
De 5°kalx.élin3 met adleen $4 hee{i\r tct—ﬁeuo\c) Aol e Uoorﬂak\;

l’\'ouu*\ eunde ocklev {LQW,L, mnd berder, krev(,opu W th o meer
exponenbicel. I dab gqeval heelt de llol freleverti hibed
Opd& o*vw'?:e,H\eA;o) oon de lLaMdmA. {,Q, 2 o Lu.'evcmwr
Loy maichk vev Lc\(eg e Loavdem.

Lo

Het qeloenaty Lactiing tronnpert G
Q.- To. T, mer ToA . D .4
o (b1

De boelee(,«:l{./, c&e}YO«MDPOV\”GQVd& Lok ey @,1 o dhan



Da-
@, = Qo - @2 Q4 : (0.9

ﬂlo Wwe i com henanm daJ( de voor- eun o.c'\ntc‘vf}a,u(;. ex'ponev\—-
L eel \I—QVLOPQV\ o vavmeu we de Ledingen Qe @y schalten,
deze ochak (ho v qerien dr werlcelgl heid vp €er $Cope
redehi\& Ve H:\"Acuv. stenhem g2 \ra,v\oha\\\roh avde ARS,

Wwe vthiden T
. '%4
®, = IOJ e Tt (D.3)
o T ‘4 ,
@3: Io_& e ‘cU-JheD 49491 , (D‘q)
Rodak b
Q, @3_1[ A&—f ’f"ot'c] (D.5)

tndie. T,ecT dann kM nz 4 aehomeh wovcle  en W avdt

f@q-c@g: To(T-T) | T T en LT (D)

Qo = I.T C A
Lo T) t9n codond T 6 ovngeheavd erenvedog et Uiy,
) T[T ( by
Q- T - Tt 7

Omclot 2ol e Dvoum roeremdae l_'id LT afs de
web o odmveerewde £ d Q—\A)T mnﬁe,\ce,e)(c( eremieclieg

et “ﬂ TG e de vooy aﬂo.dhﬁv%&,wk ik onbabaxi
\'\A‘EVGACLL %Yclda_reuﬁdc L\M(".Q/(/]L Veod |

AR, _ T,*ls (D.8)
R, T

G l\,d' Ye Lo.jtie,&,-e lawob.-r\ﬂn {LLVO(\‘. .
BY reroundening remde (Lol pmum R hden e Uiy

@,,({- e s &, (P + Q:(@./xfjf. (>.9)
Gf Q, (@ FARY: L <$ T+ Ty - AZAQ’J,...) ( D-10)

em GLQY&L&I’:GU—G &@w:vmmn\\g o .
NG,  Ti-Ta M -1

A A xh




@o%_

Pe O\)QVV\JCACIQ/((,(SL foT{oc/\M n o da ’w\_io.m% Ve de
W&o}va&w )

Loaw (B) - K .G, (§) (D.42)
QA,\ —_—
. ~L3Ql~\ (-FS: %n_
| Ka
(o) - Vi _A_( 1 3 (D .44)
2 Lo 4- (ta‘t'b%
De Ol\[’l/ta,u.Lb(A;lLLud b  voor de %e(ﬁw%‘(&l w
\ ak(g } Vo 1, Ta=Ta (D .45)
| fa Io (4-(T-WEY

Mel eor, Tow lesy WFMLLQU«L& hor domn cen \oenaden'h,e)
v K({+ A{-’) aevonden loovdan bl con thww

(YN PRI [ 1 A (1-Ta) —J (D
R Vn? 4- W_t,y; (A= (T-TaEY
Pe k)er\«.e,(igb.\fmé Loan ocy'b\o\'m\&a(u/_\h Cjo-edw oveN _
wAQI'ZVV\W\A:M mel deve Ooka,‘r("aa:l . ole boen Wﬁg‘oouwde
choleelaor S \r\eer\- dek eg{,ed’ b-Vuws %%Vack{' Cot
cen tleede Ovcﬂ,-.bur&c\' Lok vesrcdioat & woeor QIF2Y T
n qua.FicL:.(:D.‘S).




i Vi
ol ;,;, uLHeu’ng
pulsen 4o0.000
g 2,4994¢ 39997
: 3.999 9+ 399499
h 4 060608 2 ?
y 4.00000 43‘39%
‘ o
' 400008 4o Oc:q’
1o 4,000 6 4 0 j
o 05
» :.ooo}’ 4 0 0609
.0 00 % £0 060
5
a2 /
_ /) —
éo%—r ,f/

0,1}15.\ 3.2 4kS

A OO/‘J S
0,248



(o}

| pepte

N

Sty

e

BES B
[og

T

RS ST P




[Ad W

en

3

1

do

24

oS

i

| frells Y

NG »b‘ '6#1

” 355
£ i
TR HY
N.w £ iy o
joass Sha Saas
k 1




Foars

ssEsszzs]

{,

11

I
11
T

o 44 L

1

[ s

SIS DE e

i

g -

¢

'

‘haoals

4 omdogrd 4t

PRIES Baby




—_—bE .3 —
anc w\eek,,po_n'gele Ao S’ = ADO-OOO\A\O\«P(Asc\n,

Viu V a.0un lofai?(\nﬁ ()c)‘u.\'
49,5000 35 070 7.36 %4077
40000 g60673 7.0 XASY
d.4G 37 gooo o

d, 5000 dsoss b X"
@,0000 do 0¢g 6.0 Xto"7
7.9954 Jooeo

¥,5000 75044 5.4 XA
Y 0000 70035 5.0 xfo™%
6,99 65 720000

£.5000 G6s02d 4.0 X40~
b,0000 6 00 24 3,6 X 40"Y
6.99%4 boo oo

6,000 55045 2.7 x407%
5,0000 soood 4.6 xg67
Z/,q??.? Sooo0

& Sooo G50y ISP xdo~5
4 .0o00 @ ooo 3 7.5 X{f0~%
%.999; ¢ o000

3.5 000 25 002 6,F X Ao~
3.4998 35000

2, 0000 20000 o
2,5000 2 5"00 0 o
20001 26000 6XATS
22,0000 199389

A, 5002 45000 43X 4o~
A 4000 199454

10008 16000 LX 48”7
6 4gq 7 9995

6.5 062

Y000



..E 2=

AP C noweww DAC ’ W noor L.

Via V AV wm\ O-Gn WyRFiny  (pev 10o.0ae)
0,000 + o o
04 00 + 0% AO© oo
0,200 o4 A5qq
0,500 + 0,4 490y d
A,000 +oy A0 ooo
1.5 0o } oy 14 Ggd
2.000 roys 18 &g
2.9 00 +oys 24000
3,000 tous 29499
3,900 toys 35000
4.6 0 t Sus 40000
4,560 Yo yys 44948
Sivoo 462 5$00oco0
S.$00 + 0.3 55 Goo
6,000 40,2 boo 60



