
THE AE-1 SALE3 SENSATiORI 

Few new ameras haws au& as 
much of P seri~~tiw as has the QM 
AE1, €ample&! & m @ d - p r e f e n d  
arnomsdm in a somOtct &we--digs'- 
=I-topic m m - w p p s Q P R b t h M  In- 
zegrarsd&~1it derign. Mi &ir k & 

m a  that I)& iof a wrprhingiv 
affardahk rwice. 

Canon's msr)reting degament in%* 
d& m~ A€-1 with fulE4ci1ie mncP 

tkn. Fmundre&, xhs senrioabewmenr 
kept pace. C h ~ n  f'mt pmmttd an ex- 
&lent of replit saminart %r ;:% 

*BftanW ~ d t ,  Yet the h W  
wanred- to reach ~ h k  indr&&nt W i r  
technicians os wdl, So Qnon psotlieieB 
M practiw e~uipmetstt kr the 2977 
Naticnd Am8 V W t k r h i ~ ~ ~  ~bu*f- 

ing the A€-1 mb ia pannur in aM@- 
rnstian, rhs Spedlir+ f55A 
P m m  WiRdiw A. 

To he10 rst p a  topkthas the W&- 
shw program. Ganm inviwd us ut pas- 
ti~ipdtr irs UM ut ,t wmanw wmim 
This was .the PIcd ~rniinar-tvpL fm 
session we've had the priviisgc to a ~ d .  
Anrl we're gra%ehf XD Canoar for the in* 



Yet desptrg :% hsm$+n pragrms, 
WI~~'YP receiw?d ~eW!fak rw&dt?stS far pt 

mo!c$e C=trkamdn artide. Qn the A€-1. 
ow poiicy ha olwrvs Wen to 

goid duplimingi t&nrcsrl infatmaxian 
in the C r a m d  f  hat"^ why QW tawen"t 
&eix daing miclas enepuqpmm cavarsd 
in Wotksthaps. 

So wky the esceptiorl? Welt. the 
AE-1 has &en rrrjnving a wifztaire selcz 
record, And it wtb inla m i c e  -BOW 
wries ad articles on digrtal. alectsmks 
lconc#unjod last imef. For thoss wlzo 
wcrld ratlrw not read rtraough all rfter 
defails, ws ruwn yolu gt.?~ a copy of the 
Carrcm AE.7 , wwkbook, the Smadlite 
155A workgook, and the Pawer Win& 
A wrllborsk. T&se workbo~ks, used 
trainkng aids in ttre Nniwral Q w a  
Area Wwkshogr, ira~fwfs comparte ex- 
ptantttions of the electronic operation 
M W W  85 alf the adj*knents, You can 
aisv pt. CanemSs s W M i ~ k  BM p a n s  mm- 
irirt on miltxakiche+ 

WERATOR CtMUTROLs #N THE AE.1 

Cman des+gncd the; AE-1 te be errw- 
woof in 6~at ion-oo  autwn&erd thst 
Eht? camera a u l d  make o prafetbionaf 
~t~~~ out of B ftnnjs play* [at 

-< 

jam, amixding t~ the TV ads). Yet de- 
wit@ the many iwniolrz t a m z p t s  in 
Wa A€-%. C a m  m$ the main inobtm 
kas tKan opttar  mar.  P W e  think 
the camera i maffunuianim when it 
1mVt, 

Why this prcrtrimi For m e  thing, 
m n y  af the PIE-1 controk n e  unique. 
A b ,  the hrf\iB-scaEa pramotim may l e d  
m i o  to belie@ t&y can't make a rnirr. 
t l e  using the emwit. So wade shop 
p r i m ,  biwwringl mas fargs distributors 
and diimunt howas dt the camera far 
amatirrpliy ia#i prices fern& $300 in 
ww &wB). The buyers gm txqptns,  
kwrt they rmiw no persanalized imuc- 
%bfis on using the cam~a, 

When rn 4E.1 wnees thinks his cam- 
era is "pmrned,"' aim &e& rhc b m y .  
f he kE-3  ckmnds an batrspy power tor 
~osx about rwwthonp-rwlan the shmer 
setam. So, without ii ban-, nslhiq 
wsrlrr, The campwment b r  atre B;voh 
ilvwsxi& hnerg, ritt at tha front af 
-rhs camera. Fig. 1, Yoed can we a masmatt 
mewdriver W push in ?he bmw. 
ctrm~meatr tat& f&e wnar's manu4 
-$w$ to use %he insufaxw wwr that goes 
"wr the arxlamsy ffr-1, Fig. 2. 

.4 From rhe mchnicirn'r V~WDO~M, &e 
krtw ~ p a m t  has an ideat taca. 
tion. 'bQu @an9t haw ' t ~  famow the bat- 
Yary ae czff the la(, and baaFam 
c m r  @lam- Sc yau can &*a= th 

i1md WBdj~JtrnrsB. 
Test the bansry by pu~hi~l;g 

b;tttary-ren tsactrwr at the ?QP of fhb 
camera, Fig. X Tha! &h visibke 
ttrraugh th' hndw shctuid wing ro or 
hiw the tmmw-taft msir on the 
incrrsing screen-ib nark next to the 
ff5,& calibration, Fig. 4. 

Jr#z a Look at rku farming-screen 
cotibrstions in Fis 4 tells you that the 
camera rnvides automatic diaphragm 
torr%rol. Y w  set rhe cle&rorricaliy a n -  
trollad shutter spcecl you warn-ther 
camera the diwhrap o~gning 
aurornaticllfy. Turn the diafirdgrn-fet- 
Ping ring to tire au~amffic- wition 
[mark& d:ith a green +'&'"I? the curmet 
fen*, a green circle in rk older 1 9 n ~ s 1 .  
Pushing The rnlem? bunan pire way 
turm on the exm~re-control w m ,  
Anb the needle mows to the tRto$ 

vPu'.e g ~ ~ n g  aa ger aufomatrcally, 
Here, as, in the E F .  Canan ~ Q W S ,  E:5 

ingenu~ty in dsstgniq an swtr~snar~ 
camera to use the existing FD srnxs. 
Hawav~ ,  45 +w met'rtiand in an. easfios 
Craftsman arttcje, Canm i r i n t r o d m  a 
new FD tens with the AE-I, The new 
FD knb, stt~rter rn owem91 length and a 
lot ltghte in ~ i @ t  O ~ ~ O W S  t h  AE-I to 
wmme in the "smaltes+ t,%i@tes: ful- 
frame 55mm SLAW conswtitian la 
tit& now heM by. Pentilxl, Bur the AE-1 
irviif swept any 03 the ~ l d w  ED knsets as 
weit- 

Yau ma wm uze the F t  series of 
~FRS with ttie AE-1. Since a h a  6 L 
knm acen't wuip& lot f u81-aprefrufe 
metwing w emomark mnwol. vorr 
must hire Etopp&-dwn mewriq. First, 
prrh in rhe rtcrpd~~rl Im en the fmnt 
of rhe camera, fig, 5. Thr stw-dauvn 
Iwm I;lfcbs in rRe rtapcifle84mn m%i- 

APERTURE 
SCALE 



T Q 9 . m  LEVER 

rum a ~ e s t - s m f w a  

tim, Fig. 8, b;am~ltart~usty ~ t m i n ~  the 
diimhragm to ?he firrrr~p yw*w aeiWW, 
You calm now &an?# your hurter swd 
or your diaphrqm m f n g  untii tb 

cEntan the $i%tltrr*y.te# mil*. 
H ~ ~ t e v @ f ,  you wn'a v s e m W d w n  

mering with the FDi knse-s, Nw can 
you pus)\ rn ?he 2t0lFdw11 MY# wkh 
cbe diarr)rcagm-scFtting ring at the auto- 
matic gosirion. An internal $tacking 
letrw prsvanfs yau from pashing in the 
st* &vet far c~eugh ta !at&. 

SQ the AE-1 doesn't anow a depth- 
af-fieM prtvicw at the dutDrnatir senmg. 
Pcnd &at's ~ M r e  we oi the rrwraxor 
w~bkimmr m m  isp+ Of you want ~a we 
the depth of field, you must first sefm 
wta @f fhe mrrtwl flfieps on the dia- 
phragm-sening ~ing, Than, sack CFw 
shutter and WSfl iff thC! eupi1w kwr 
to c l ~  t b  dbphrogtan. Pushing in the 
sopdown fews reiraacet the auto-e~ntrot. 
mac)lonkpn+ And the diapb~agm cbses 
tor whateuar linbp you'ue selected. 

But, sinae ycw're dbenga@ the wrtrr. 
mnrroi mechanism, you can't rintgty 
W s n  t~ & a ~ m s t i ~  mnirsg, It rw 
do, yw'lB gt the xmrrflcot dptnw 
-out an wromafiwi8y coritrpited ex- 
mure. YW m t ~ n  fir= S B ~  tfte if@%@- 
corrtrol mhanism, 

The awm-mnwot m%&@nim rit?%&Of 
auternrrbfly when you 06Ck %he 
ohuner, Yet ake s)runst's aifeady 
co&&-vou &bd the sttubtar W use 
@I? Qtpth-df-field pmview, So hiru can 
you mt the r u t m m t  mechantm? 
Just Wrn the diaphrspmaaning ring ta 
the lwgrrrt flstoa, Yeu can ga back 
to %the rruto gasition a d  gst fufly auto- 
mak dlapfimgm c§mml, 

What if yau farget and lswe tb dia- 
&ragmgrr9c~ettirq ring a a menuei f h p  
tcftlng? Canon has an anmr for that 
me tm.. h ' y ~ u  start dBprdsirq the r e  
1- buf3~dl It. ii mnud f f m ~  setring. 
a red LED t4i;ght.amitting d i e )  rt~ltt 
FSarCtirq~ & the tup of the d k w m  
$cat*, F-op, 4. The LEO illuminates tfte 

"M* ra warn that yauk at a 
manwll f l5-r~ ssrting, 

Paotiarr in Ti 4 athart t h  v ~ i t e f  
flfrtops ere a the &N~P af the diapbrsgm 
mtO+ Af tha Rsndle de%c&, it tfXIm 
bowtr, Anif tha taws the tight iwt, W 
f t r a t  ttra &la m m ,  ff  the AE-I 
W b  mmm k r h  the krgm f&vp 
crlitwatun of the b n s w  ham ir~laiJed, 
MOtfite LED flashat aat and off. Th~s 
LEO, w ttse bamm ctf tbt~ diagt lr~~l l  
sale, Fig, 4, m v k t e a  either pm unbtta- 
expowde oa an out-af-rany idkaaiw. 
Beth ttrs uWraxpaw.e LED and x h  
nwwd LED ft& on arnd off t w r  times 
e second (4 Hz,)- 



WWKIM THE DIAPHRAGM 
OBLf ClslNQ 

Uri;ng*doa*(rw#lkwrasrckptho 
f-fldrl p@isUr mey be s k k  Mward.  

3ut cb ~tm wrritkn pmi& a 
bans tio ttce techWn-yw can am- 
Mni.iarmycherdcwd'a*ngn*3s 
*a w ' m  qrttin~ ms wmw iwJmm 
Htm*t'tat1y. 

m r a m  il #tat * diaghratgm- 
0cttSq mrrcroit mrrrirr at rhs Ian a0ar- 
W;IF QI- ~ H y - # T n i l  
yw r4YcxnYc tb Shvrt**. oiwng ftQm 
m4 JlisnBr- fF=% 
the gpkr-antar in t)ea BE-1 ptayt. no 
p~hW.uW-dybdi-  
wm* -* **-- 
rttictre, as art indbUw. SPI it's #rtl*We 
f o r h d t e m b s ~ i n g t k a p ~ c ~  
~ . ~ - h * m d m m r t w s  
down trr a ebmOWv d-t Wing. 
You tram w3jwmwit.s k the - m a  for 
b#hnrrerdkRadinptndthacml 
dkahrm cBu3um. 

Tecrmkrtrebrntagmd- ,~  
Yh8 diJ.Ph*lglsNCninp tjng ?a h auw 
mo& gm$&bn. r)ran, me46 tsrs druttsr 
arwllocrtrthm**A*f&avaupulsh 
the nklli bunon wl way. And nam 
tha ff-p irwfbmd by tfm nssdib, You 
mry aUvP * -a!p I h  z l w m x e  
3Qning-llat t ulrtokfkPlPp ind ic l t i .  - Fhan, w+morrk mouictp ywr eya f'rom 
tfw finder, prap tlhrr r- buMn thb 
s e s ~ ~ a w ~ t % 1 ~ t h e r s t w f t m ,  
The dirphfap rhauM stop dovwn wto- 
~ € i d y  ao ths sane ftstop indbmd 
bythrmmr. Buthcrwctoyuu know& 
dartt To fiM out, tUm ht diwfmgm- 
W i n g  rinQ just otf tb ~wmatic Elari- 
tlwr-tmww Iha mMwl ff$€op wttiIl#&, 
~ ~ ~ . r o ~ l ~ ~ p ~ s ~ t f # r ~  
ck3m tsver until tt ladle% 

Pushing in ttFs s&pdcmm W r  r1b 
el3QBm tw ~TcwmrnI millchaartust:and 
o l ~ ~ d ~ m t a ~ , & i  
h r h  JftoraEd r r o w w d o w n t e t h  
&& ;lpcKture pm~nnrmad ruwmrtialk 
-to %he dkMphnpxn ming vw neard 
whfk bbkiftg th-rOUPlr the tfndsr, 

it's ail8 tam w iook at rhe 6s. 
mrsgm krilnwr md tay, %at's a gcKKf 
ff5.4$? Yet wu can f i i  ttrs wrez &a- 
~nrtmr;a~tryutddrhgthkluas 
as vau sWly turn thed&Wa@waing 
riag few& err brgm rplrtune. \#hm 
Wd-k-Jilamrsopan, 
mi@ turn@? W dWkwwmng ~Sng. 
T h s f / l t ~ ~ 1 y ~ u ~ C 8 8 d ~ ~ * t f i )  

w Sr. - aw-e 
~mpnmadurom*k*lybyths~ 

t s r i ~ t h i k t M . v o u ~ ~ m c r  
~~ wit& nmng mcMa awtn 0 
c;edtibawcS 6ght sxwm-yau &n"c tmm 
oa ~~V mmwm 8ght arm- 

mlsrbn. C h i c  fkot w ~ b s  ah# the 
ne&b indicateo the wepar flstop tar 
thr Iigirr unnd"~ior#. men, check k ses 
at tha diaphragm acwatty stops dcsnrn 
to thu indbmd flstep 

Sam of' the other opcwrw.r conaols 
srvr asurlty m&w. The prwirwv button 
$it$ lbwa the strrgdmn lerrsr, Fip. 5. 
kshksp in w pnsvimv bumm dOl)r the 
s p m a ~ ~ ~ ~ ~ m r t k ~  
bUttM) psc WiYp-it m m  Wt the ex- 
po9uik~1- *m,mOvins~-  
nssdk #, tho il~woorill+ Cf#QP 
flllitmbn, 

Whyw~m#kd,stdettn- 
thing? MI, you might wwtt to chmw 
the ~FW~trwapccb eofXml tu Qkt the 
rutorsaciully prowamrmd B i * P R m  
apaniq yau want. And Ws Prrttv muah 
to turn the & a - 4  w m l  while 
you're hoMlq  ttrlr r ~ l m  knwn DW 
rid@ ~~. So ina*ag, yorr a n  
hoM in thr park bumn *ils you 
aHn atrl drm-fpesd oenrWt Atsac 
the pwiaur b u m  atlawsw # firs- 
visvv * - w m  thll dCnW 
O l ~ l y ~ i ~ t t H l ~ .  

~ b w l r r H g h c t ~ ~ ~ p r r  
6w &mm, PZ. 5, pmidsr pn incWn- 
tiad cwmtxpmlm. H M  the nl- 
b W o f k W W d . p r * d d p u h *  
the bWclWt butwn-ths -f rClouM 
mou, down (towad @w hwr fira0g3) 
m addWmal1 l#2 ft~@pnT09bttM 
imsntbwl ovorslcprr~urcl auBxn&~flY. 
~ 0 u m u r t ~ U Z l r ~ l i g h t b u f f a n ~  
~ m y o u ~ m 4 ? r t # t t # l r .  

Evan tha &f ihwr in th+ A 6 1  
f ~ w m  deixracric oontrot, TQ ura tR* 
#il @mere pwh hmrrd rhs Wf-dm 
bws, F&. 8 (ptrohing the self-timer krPsr 
ht)radmrdire&mlockstnbd8&M 
~ ~ . i k # l . n y r n r ~ p u d r ~ ~ ~ ~ k o #  
Wmn, dm rslf time # ~ o n ' r # r l y  chb 
I ~ s  mb Of th rrrircdr b' 10 
sctmds. 

Sinra thr *If tfmsr wurkr aicaaan- 
icrliy, tMmCt no fimldkr- bunsrtg during 
The ddw. so you h8va yst an&w 
i W n g  LED. Mov@ t f r r ~ ~ ~  
f o ~ d  uroovsn thrr rsg-tb CED, 
Fi. IJ. 7h. Lm * en &rd eff 
t w b  + creond during W drby. tt yau 
w m  W know rwactEy w+mthaEhuruis 
g o i n p r n ~ , y o u c f n s ~ t o i f 6 l t  
the LEU ffattm. After 20 fWweI thr 
m h r  shoukl dm. 

tf yaudranOeyourrn lnd~twhg  
t)M &f-tknr# f .pturs4F if you * 
and tame the rsff-.Hm Iews in the fkr- 
ma positian-yo~ tin -1 tht 

fumian.  The brnrry-teat Wttorr a!= 
senrsc, as o earncet button. Pushing tha 
bimmiy-test Lwncrn an~przer a s  b x -  
my-tm etreuit: ilnd simuRamottrly 
&p&a Oil, amw c:kWb of v r .  

S u m  that fhe r%if bmw i s  now as 
work, 6kyLnp rtrs relolse of the OW. 
'kg curt+in. If yw thsn pu& the battery. 
tHt bunon, ausrvt)fing btmX. Y M  
matt the wtes# kttuwr again and the 
wft ti- wPt star% timw f r c ~ n  scratch. 
Or, yaa an return mff~zimrr iwcr 
w its mrmd mitbn. Pushing the 
re- button then mkam fhe shutter 
witbout the oeOf-timer deioy. 

Like to snaty Canon StWs, the A€-? 
)H5 *mQOnUCEfinthshotmhclcr.The 
I- cmwx irc the crnm fl!midsr * 
X- antbet. Ybu gpl X z y m  
ths fkshcxr4-d tsmrlnsl, F$. d-thuc'o 
mMor FPsync, 

~ c r t h s r w o m ~ i n t h Q ~  
shoe, F&. 7, cmwklr zwtomptic f(mh 

~ F C O ! ,  But Zhe ~ M a n  here W%rnWSEy 
&imt from rtra fn Cam S LKrudqb 

man A u k  Tuniin~ Siy-1 
traQenrtm. 

Cartads naw SOMdttta 1BSA. in- 
&@ rvirh tho AE-1, cap&= =&- 
thyrktar &t4k tbtltral, 6~ this m m ,  
tluxeb mta d*mm twtvvrsn ?hB 
I s m  4mI othar ariauthyt~w fta* 
unia The IiWattb 1- gives vaca o 
shaics brnwssn n#a ditfirvm firkai~w. 
Jut  wjt itWl fJfmmd d&l mmdlww 
~a~filmq#rd.YmmXhdnrrotptut 
flnos, lawon by the o l o w h t * ~  nad 
indkmxathfhitQCsrtsoPvnWtrw 
e l b W o  gnan Indicrtrw, A 
wit& at the of the fla-r)r unSt 
L E m y W € a # t e i t t # r t M ~ . f j ~  
or th mi flmp, pQrCZctrng you w* 
rn -4-fiaid mngoi. 

EPrhrg W i i w  t@5A with any 
otlw e#rwpr, &rt ret the &a- 
d w o g r s r a o t h . f h a W k r d W ~ n W  
clcarttar. And t&k urrH 
itrrtC oft @txadtng to aa5h-W- 
rubJM d m .  Molhinp to it. Ym W 
u ~ e n ~ s v m e ~ w ~ t h a  
AE*f. 

# r a , y o u h f f h g W d i a p h ~  
Wting rirrp # i)M. a&ugtttic &rim. 
h d  Ws flrsh unit wtomrtiallv WB 
## d i m  wming. tf wou'w? ss% %he 
f k h  u&ttethsrrbs&tin$4ifrhe 
&ifi4htwaJkf#rdksghargnrwm- 
ing c4f, k w  r*llmplis, f128-tb 4 m w s  
prolpnrns an liprrhrrn of i&B. tf you 
tlWR sew thl gkbetti mrg far a 
tm& fffwk, ?he CMPM wo~romftlw 
amtuns h w n  by the green i n d i m -  



3.: ?*tr sxamg:e. f '5.6, 
The 41ash untt %emis the -are tn- 

lamarion tttratugf-r the AV t EF fi@e~- 
sure v a l ~ f e k t t ~ ~ n ~ c  fi&l f)cs-~hm 
eernwr, Fig, 7 .  Buz if the flM wit 
hann': recycted a*& the bea* 4asryr irn'r 
sn, thmz"s fib Signat applid. And :Be 
amera  wa$sama lhe u!rtum u r e d -  
iOg m the awitrbse-kt#% ~Wdiribst~. 

tf  the ;c4tmera"r mazed -n*r in&cafa 
T h n  @?&per. amttre-the awrtzrre aRwn 
OR #e mt~ilbt~s--',h~ p?09lbm is 
probably with the flash unit, RW ul~itt\ 
?be camera.. The Mationat Camera work- 
ba-dt BE( Smbiite 15;SA h s i f l e t  
the t m s  a& ssdirrs%mntr. 

%. *ith Spaedlite l%A, rt'f 
.nmriy immjbrie lo make a mrnake Efi 
senr ~q xhe aperture, Yet there's a m -  
mrsrakc m a d e  ffeguentty mAe whBp, 

usrnq d~tmnrc bfah with a focal-pr-ane 
shuasr-they set rim far1 a shutter 
splrerd- Canon'% amaatmg S w i i t ~  E W ~  
:ahis ffl+ tha. Onur f k  ready ImP 
:urns on. :he SmedS~te f55A auto- 
rnaxlulty pragaams n shunsr W & 
li6Q m n d ,  the fastest fullaperasre 
s p d .  regadles ef the yptl?d-kr~b 
mtinq (extxot "bafb"\ tr sends aRrr 
~ ~ ~ - s p w e d  tnCsrm&iar, &reugh Fhie 
we& f m - r h a  ccmwcx, F)te CCC aan- 
&a, Fig.. 7. And if the redy temp m ' x  
oo? Then, wu get whawwt PBauaef 
spee-d you've sgiecred cwa lbe rpraPd knab. 

U3UPLlrYG TO THE LENS 

Remove tttt lens by turning the [en* 
tadring ring In a c~unfttr~hS%wi~ 
dire&& t ~ b  reen ffm the f ran% a* the 

r m a k .  You cafi ahert s* she ccuralrng 
mnrirgtk & t ' ~ a t r  The cazwra a ~ b  m e  
!ens, Frg, 9, At f ~rn gtmca, the Igsrkaqes 
Iwk qpkatty Canan. But ttw AEbf em-  
f ~ @ &  *at  iin%w %? a MFV unirlua! 
r n % r t ~ T *  

The di&Mrm*ning kdvw ~ ~ n l f ~ k  
$336 cfzaphragm clomre, Wtffi Xh* laas ind 
nailed, %ha tab on tbdraphcirp-~0~1t(7t 
rtng, flp, 1Q, $if% on tap bf :he dra. 
ph~agmaeeniag iewer. 50, as  he dia. 
ptlragm c!o$e$. t h  mrin&lwa& Oa- 
* r a p  pulis r;he d i a p h r a m ~ ~ n i g  ILY~T 
w a r d  thr barn of lh @ m f b ,  

In zhe Gnon EF, %tie db~htagme 
CY)UP#& t~ tra$-n&?rSte 

t~nkrqje, When B ~t~pwd can; engases 
the sxposucs.merer rredte, the dh- 
phr@gm.s&ting Iw-es late- i~ 3spm:cnrs. 

That's w h r  m e n i s  th@ di@hagm 
from &&fig Wend %he p t ~ ~ e r  t&lo@. 
Eut, as we mtianad ewiief. %he A€- I  
meter hs firttkim tia altl WE& satti* 
the rg+m.rtl.e. 

fnstead, *f\s dwhragm3etirtng kwr 
in the BE-1 cc#r&olt a SRSIW ms%tr%a- 
$=--a trariam r.esFsor whk% rfktecei 
rhe nrmal pesition of tfrr? ddpfirqm 
hues,  As drr Ieavss clmc, z h ~  rerkxasw 
of Phb d ~ ~ n : B i ~  ses+$tor de- 
creaser, This r e s i w w  value f&ls the 
csutzl-cutrml sysMm whan rtw diaphragm 
has the warn ?Islop. 

The dwragtn+Rinp Xavtrr can 
move @own as hag w an erfiaccr~awmt' 
ramifins m g q ~ ~ .  The eWg+@d 64- 
phragm=mnrrot a i e r o q c l  haids 8% 

m a t u r e  aul: of mga$em~t with a 
ratchet gea. But 8s fflBR at 8he dm. 
pbwPgm-19nrtnp r~igor rracrhw tha rlwt 
vrtue, the #mng dwh bc-~lreris;xes 
the diaphrrgmccrfitrei Irlkcffom-t, 
The a k a m ~ r t  then -retaust trs 
armPture. And *let amamre latch& Wf 
dl&hryimsa9tJng km. 

On P msnwigy nt ~ X S ~ O P ,  the d L  
Mr~m-cmtsol Bt-mt rema':ms 
enargired uMi %ha diamr(gns re iWw 
the f h p  you* zebx3ad. And taw, 

with dclh kf%$ ~~AM-v&. t b - ~ ~ ~ e r a  thrnks 
yau8rr sen a msnwl f!&op, So yw can 
gulckfv e W  the Mi00 of xtre 6% 
~hggtn-seraing I-. 

Say, #cis emmpis. you get the am- 
gtainl that the disphmp isn't stwping 
dawn-it ahways remains at tha Iafgest 
opening, That mea;tw the dkMfqn- 
mrrol eleerornaptt dwfw-giosb m- 
m d k d y - d w  armatwe tadcr brr dih- 
pbqpn ax w the ntinrw r&arara 
Of. wtt arrukt hatrc a rmsdwaniwl mat 
funerion. 



5 ti&ts%g ymf w m 2 @ ~  9' a %ma!! At the end af %he exmmmi the di, 
s~mdrivac  so vdt d a w w r d  p-l-irtt pksegf~aming Isvw $h~u9d e m m  
aa the d:errhm-saSiw Imr, Fa. '1 1. ~BIIW in the d m  waition, Fig* 12, ft 
Yousre M ~ ( Y  '+irnt&+tinsm bCthm 69 fh* t W d  t&turn ta th)lt UP oaiaofl 
rmin9..t r%&r;t9m. Yhm, re8- yuu cJds the MW. Thsr4i whv the 

shunw, T h  FtiaMrgm-sng~ng rmef Cpmra ~llrnaim at b e  t a ~ t  apwtura 
S ~ U M  m m  6- /teeby, prwamm6C1 a h l f ~ l b ~ ~ b l b ,  ;r test M 

aau;si$ek: earlier, 
Slowty ewkmg the 3hufwr all- 

the b& of 1 4 ~  f D kns m ~ f k s  the 
maximm-awrtwg :nbrmni~n, F q. 10- 
Tlw kpr &r maximum mttPre, tW 
tanpor :he's mst. 

When q4u fnrpatt &s few. the fuBf+ 
Optn.rnttrbFEng p ~ s  rrrmes iykainrt tW8 
r r t a w t m m - a ~ s %  wrr(~ckiact pin, F& 
12 tst th C ~ n w  EF, pushing tts adre 

AE-7 cmmis % pair at irariabk ferrggs5 
m r k  QiQo bf the mitxor mgc- Ow at 
ahe varMbfe fiisism* Qrwid# informa- 
tiafi za fKnh the mcrrura~rof ~ m f  
xsiKtrrur sy~ms. Thr! sBtaea prod* 
infamatioar te the ri?&d~cor Xmaterl 
miv- 

Owpiw ttw miquc rrpst*$wr, 
maximum-r@etture mfQCtim pin hais a 
wprut Cawn edjuanwnt Tfw aunr 
cvtifder at trw *aximrwragXmQ P;M- 
~tHZbf8 @in I ~ M S  M g t r  8 &af.t-fh 
DthW Pind OF %b 
wins g wiper $m tht cernW& 
variable .r&W, 
s? you C M  adjwt tfia d-aam be- 

rwean the front sadace of t& maxixi- 
rnLim.pwrtit;re roowwiw\ pin and tha 
%ant mrfoee af the &nr*mounllrtg fin-% 
C a m  -ifit% th# UIir di$Wfia *W 
be A3 mm f-cO, 4.4 mmC Ta in-a 
the c9isTm. am reoaRM me Jock mw 
31 t k  l :nw 4f tha: *tpurimum~oweettuce 
~~~rmiort pin. ntm, unr a FVaWdXWW 



:rft mfn R e  wXiml$m.EIweure ~ a r r e ~ -  
xion pin d g k w i w - ~ g t  screws zbfrarr~mr 
@limier iurthaa m a  the threaded &ah, 
' 

To decrease \he distance, turn the 
.taxhum~pertuab corr- pin unin- 

tmc~oc&wiw. And tifiten ths fotk 
saw u, hdd the ibdis~tmnt The 
tw@ pan af the whote biz is masur- 
inn @% drstam kwders the km- 
mound* ring md the? rniirximm- 
aperture cormaim Pin. That's &miuse 

miq-b&ud mawlmum.smrrurc 
Cufncrisn pin mews ifown you 
m~lv any mxsura. 

The f -W cbnc)e pin I&acponic- 
mantaall at ?he side 6) tW kas 
mount msm W i s n  af dib- 
Mlrirgmrniq siq-t~hdE* ybu'te af a 
manual Fdmp w ~ i r q  or ~ l t  #w @MU- 
-tic: patir-scrn. %%en y w  rum rhe 
diapshcagm-wtti~ ring to zhe automatic 
positioa the atnadn arthe hdreftlha 
kttr mum$ out ( t o w d  ttrs um~~is l .  
That dcprems the E+M dmnge Din. W 
depm&q ah% €44 chsngcs ph opens a 
Wtch st thc bmrn o# the mkrw cqlr. 

Thcrra's one mote Fern visabk 
thrmgh the W s  owning-the &a- 
pk-asiq rm, Fig. f2. 'fRe 
d&p)rrmWng bm minpsfmrigln 
to bft as z h  mkaor r r t ~ r c ~  24 DM reking 

! ~Miro, So aht diphrw-ring tewr - St* r?w %fens4 di9pirrm-sr~nifti ring 
tro a mu-48 directtion, Fig. to. 
Attd dimmewing rift0 mum 
*MY fwm rtw- swing-Em$& &sp)mcg.ni 
amtfol ring, alrmrrryt ttPa diaphaqm 
kmms ra c b .  

There+$ tw d i f t m  tki 
m~tian in the AE-1 rrcrl that in orher 
Cbmn SLR"s. Yet it's one thing that's 
e m  to gwdbdl as P grohtm m. With 
air it& &cl$anit m E c 1 1 t i ~  in ttse 
AE-1, irk mmrs9 ta stun y w v  tr& 
strooring in che &monk &w&ry. 

But if rchrr biapfrragm im't dcrring, 
&%ck rhr mkm oP & diPpttfogm- 
&sing I w .  Yau #zarld simp& ham 3 

m&rtni& matfmctiwr, And it's bcrt 
ra awls far the rimpk thingf fa. Make 

wre the camera tuncliam m-charr'wlty 
Before you sfae trov$t*rhming andl 
adiuning ekmronic symm., 

TESTS AND M)NTRQl.S AT THE 
EIOTTOM OF THE AE-1 

Atong with ahe Sgmtflite t%A, Can- 
on introduced another $o;oQhibic~ted 
a ~ m  for the AE-t-the P- 
Winder A. tlntcm;ng rk win-rlotted 
awer Qisc ar h &anom of dre carnsrr 
meair  rhe wind coupler. F9. 13. The 
PQWIM Winder A angilgef %is ~ w p h  fa 
autometicaitv advance ?he film and cock 
the s$w€'@r. 

But ttis cantrofr that tell the P o w  

the amst&. Noti 
uvwt ccntartr gt 

eamaar mnrclr ro 
C b m t  txwIDam ra 

ground! only when the shutter is in the 
re- pashian. 

The shuttar's clming ~urZsin conmob 
r& switching mion, Wirh the drurtw 
rtkoocd. bn inter& switch connsms the 
front mtorckiue a?m%et trt mud. 
bnseramtlv. the two b6rtemplPto; 
con- act as a dard mi&. And ths 
clos@ switch wDls tho Puwar Wkrdsr K, 

advam the cxlrginr anb taelr Dhe 
skutrer, 

W m  the M n g  carrain amcbs the 
coc(teb pOSitibn, i t  djwfin6CCS. thb 
pewst.wtnder $wit&ing c ~ m  from 
grou&. Th~dtmofX the Ponrler Windec, 
Ttrc Paws Windar nmains off urn& yuu 
nckto#s xiw *cittet. Then, fha daring 
cumin awws the gOrnure o m  
a*n corsrs~rs tf# swizching arnftct 
ro ground. 

Ali this may sound like typid 
malwdrirc astion, Yet, rinm the 
amera m i m  xhe m&as 1Rb switch 
mwuk, Canon mid make the power 
Wirrder A rrttovtiodly Eight and am- 
p ~ .  %ha Pavvrr Windat eontains litth 

m m  than a m&8w antoff witch, 
drive motor. and a riming & f a i r  whkd 
shuts afl .rhs m t o r  aher 5w second 
The timing ~ i t ~ u i f  &tins  thiiyp to s haf 
w)MM vw rrsCf.1 the md of tw film rafb 
a W LED on ah hgda of $be Pwsi 
Win* tm glows. 

Tkera's only ow p x w t i o n  in re 
mcwing the cmwfa*~ bOm~m pfate-tk 
bk& bbushrng for the Power t%in&r' 
icatirrg pin r n a ~  be loowc, F$. 13 
Nomtlv.  Uwugtl, r dab sf camen 
hut& the txr.?hing to the btttrm gkw. 

Atmew tPae two Sttwr vi~&ke: in Fig 
113 iwkd lift ~ f d  the MRom pbtf?. vat 
can m re& quite? zr bit of themntrcp 
circuit, Nmb k EEg. 14 &or y ~ y * y n i  

uitcawarcd w o  of r)t% rramn's thrsrt 
&mmumagms. As ye, you &if can4 
st!!@ %he da@tmmagntr which eorttrof! 
tho d'hphragm owing-tha! aptwilgn 
mnlrot dectra- Mgf mounts -rc 
the hottatn a$ t?w mimr cage. 

The r w ~  a&tromneu at the bcrt 
tam bf ztQ wmr& m w o t  
zeteoue; and the W n g  wmin, Mg3, *i 
ckrrdng;cumin alawwnaglser, r i a  at ahc 
wir&twr end of rb a m m ,  Fig. $4 
And &e mirror-rabm mama, Ms2 
#rmar tcr the t&xiljC circuit bofM a' 
the rewind m d  d! the earnera. You ear 
just E ~ P  tha encD at th thx cirevff i t  

Fie 14-the mmgkate btma extgetdf M 
dls top of the mm4 laff m-t mM 
of the eleuonic ~omp(manl. 

When ywr oock the rhme; &I 
ctratge cam pushes the chaw iwrr fron 
feft to right, Fig. $5. T&e d of t9mc 
chaw Fewer &en Wsha the &$? ama 
turn against mmte'r can. Plf yat 
M s  rw mmnt blr.irPg drawn kern th 
Itrptrtry, Yet the 3432 amittarre remain: 
~ i n m ~ m ~ ~ ~ l p i g u B (  

m m s ,  Fig, 16. 
That's bmwa the two OO~QB af %$ 

rta ~mranent magms. So * 
hold th ofmature magnatimlly whtrwr 
4rawing btterr cuntrat. Y m  P& 
thcr mtwr~ MOB P# th wsli down, 1 
csgx&ar discharges l'hwu~h ihe ~ 5 %  



Sin* Mg2 cambin= a pgmamt  
mirgnat ~ 4 t h  an artucwzmragm~. ir's a 
*'~0&it78~V0n dna(l~~bt." And that's ~ U W  

one crf the unique b&my=consen;iifiQn 
?&rsiqw us%d i-n th AE-I, With 0th~ 
tameras using an ekaromagnstie r i a t e s ,  
the mmm motif netapt!~ enaq' r ~ ~ b  a 
sundatd ektmmsgnet, *Ttar? ekcwm-wg- 
n n  must then wl$ ia rrmetwe against 
the w e .  Sa &ng e srarxbd iamm 

mgnec revluirer q u k  t bit 8% emant, 
E m  zhe Ugfbcfosing-cmrtilirt ektrp- 

mapat has a batmy-canfervin$ eirtucuit. 
w3, FIg. 1 T,  draws na cwrlms u-mil ttrs 
comaor direbrgrs through  ha coa ot 
NOp2. A sensing ckcuir date* this cu+. 
r e  surge, And ir rimuhanecrusfy en#+ 
sizes mg3, 

Until &rat currertt surge, ameehmiwl 
c~nuol hoMs the lbflg 3 armatwe against 

I T U Q ~ * S  am, awing &trt 
wd*, tlre Iwm rnPsi0nS .hhs 
mirror. The mEngr-temZQning 16- on 
f3w side a# thc mimr then c ~ m s t  
*inst the MQ3 orrnarourrr tyau c9n jvrr 
see th a& of the mirro~mteorring 
&wx in Fig, 191, in the stttrurtcr~ded 

Hotice the @-& a m  wr rhe &age 
WP, Fig, lfj-xtte guide- arm arms 
against m whim& tab efl ZM Mg3 
wmotuce es you cack the &unarunar Sb 
the guide a m  prmrrf% the NIg3 armaturn 
%am m i -  ?he Wngcwrain cam 
&ring rha e&ing ~ycte, 

me cicrsiw-conain cam ,anaches to 
the $sttom of rb dc9ing-cunain wind- 
~ r f g  r01Ier. With the &iuHer m&&, F i e  
$7,  ths Mga amaturn it iol positien to 
angagre the latchsnp wdsce of the cioaing- 
curtain cam, As the mirror r i s e s  the 
mirr~r-twsioning lever  me^; ww 
+om rhe MgJ amamre. But t b t  M& 
armature remaim ~egaiIKt the magncat'r 
we-the mgi;txrrf e E s c t r o m ~  now 
ho@r the amaturc! msgneticalh!, 

&-Mrequrnlb, the Mg3 armature 
bxher rhe clming.cueat+c cam. The 
mirrar rsleastr the opening curtain. Yet 
She 3huner remains open as lam as the 
circuit rupj%!ies current to the M& mil. 
In &a, the Mg3 amtaruse just feplawr 

U r n l  q m d  daiZidW 

.mas a certain r e s ~ m  whit in #rids 
with e timing mp;rciror--in *is mw3. 
mnvanriomf cirarw fbr an etectroni- 
mlfy conwolisd bvtrer-, When the tim- 
~ n g  cameitor hatas the tag ~ ~ v c t l  
r c a h  a certain wftage, a w i n g  C ~ P  
wit $huts off me cwrent flowing 
rerough Ug3. hBg3 thm releases i ts  
atmatrrre to birercgags- the dwi* 
curtab am, And the ctoing acctakr 
crosnnthecrps~uretb enddwex9cnwe. 

Ttreta sbou# kr a dwt mtmmt 
hetween the latolling surface @f the kM& 
srm~ure and tbi Itat&* d a c e  af the 
ciosinp6urtain rn? Fig. 17, €am 
tpecif&s a 0.05 to 0,lEimm sp.clr w. 
Tr, make tho O Y B I T ~ L Y E ~  iictjwtmnt, YW 
must fim Iwmm the twa gllan-he& sat- 
m w s  on the s& of the closingeurtain 
corn. These smuwr hold the cl&ng 
cumin cam to 'ths cWi~urrak wind= 
iryi rottat. 

RED IHIRE FROM 
8AWERY * O W A r n P  

After lasswnmg &e starms. vau 
can fotse tire 4aringcptFtain cam. But 
rhon Eocscrmr are tough IPJ reaett. Far- 
tunately, you'l p~~abab.Iy never have to 
rmka dsr ~lerwavel &jusvnsnt, An 
exmgtion may atisrr if you're m p l a ~ ~ n ~  
skunw m s .  YBI in ?ha caw, y5uell 
haw remuwed thra &utter mdule,  fops 
t k n  mu& ea@& TQ re&& the zencrews. 

CHfCKlIVG THE MG2 C6MBlMATIQN 
MAGSET 

You might at first suspect that mr- 
ricing the. AE-1 Invokes reptacing mod- 
ular @wit kds,  While that's trw in 
many ektmnicllly canttalkl carnarr, 
it5 nsrot the mcesr ih AE-1. Replacing 
rhc flex ciauit muires a- aknm sam- 
ple& camera dbs$@.mbily. 

S J m  Fg oak= o bt of time rra ~ C c b  
ahr flax eircrdz-srrd km%ura the flex 
emit, mmpfMt with ct%mponsn#. e 
@retry sxpmoiw-some tachilie$ano b w  
e x g m  the winion &at the A€-f 
BnZ mmamimf to s s m h  That may be 
aua in raze caws, But ma of the 
' '~~mmm*'  -in w'm wbn#wrragrsd in 
A€-I camera have been relati~ety 
rimpie. And, if youMre willing ta troubk 
shoot thb cinuir, ywrt probebly f imr  
rc9Csos r csntplm a#lrmbly-mtMr, 
you% indfviBu& c m n w ~ ~ n ? ~ .  ~ 

Fonurratsly. three ICSs %T the tau 5t 
f.fw AE.1 mtoin rhe mwt saphi&- 
circuitry, When you b w e  an tlecbronic 
malfunaicn, the ICs are the 1st cam- 
m n t r  te m w a .  That's W s e  YOU 
t t a ~ a  M) sokjea eanmions !no& an tC. 
And #zMw mrmscrhr are $ m b & W  
%fwmain hc,luMew@s in en sieretrmicatly 
conwollea: epmrtrr. 

3ha fim oail st wks making up an 
e m -  may airo ba a 
suspect- Tsrnwanrm mmww cm 
cause ?his tiny wire &a expand and tan- 
tra-and somtirnes beak. Vow then 

ari a r i  coif. 
Fw sxampk say YOU hawe an a m  

Mg3 mii. tn &st crse, the coil m*t 
daval~p the ftibcr~~nlgn~ir: add tcp 
k& tfte clesimg m a i n  A d  yy~u71 gel 

wrtur4-bolth O U ~ ~ M  wifl ~ f ~ l ~ t  rho 
apwture t m m ,  Of, if the W Cgil is 
wen, thg rtruttar ~4 rela#.. 

Ycw can &a& bath mapea after 
gufling the -am place. Suppwe the 
arRpmtrr cornpfa'ms &at .re & U ~ F  

won't colease. Yarr cfm% the bitrrery 
a 4  fhd that %'s e.k. The newt logical 
$tm wwrld be tD puN ths banom plate 
UYI th~txrmbjm~icr~ msgnet Mg2, 

Fig. 18 shihowr tftt eoam'ronr %om 
the M e  el st tha flar cicr;oir, You 
rnw b w  a .Pi646 ~ l f  induLatinp ups over 



this of the bard-rhar ?ape 
ii.rwlats %he f bx  circatrr f  om the bot- 
Liom plate, Pult eH the inmttrng c a ~ e  to 
&&k atre NIg2 mil, 

First, 'Urough, c)r- Ette rn&micaf 
r e l ~ d n g  mh-~UR urt y w r  screw- 
dfivat ta pus41 tk8 Mg2 armature towed 
me frmt of the caarera. The s k m  
&@u@ r&m. If the shuee r a W ,  
yw knew there's *b rn&anW 
~ a b b m .  

So you mutid have an. @pen Mp2 mil- 
or YBU ewld have a bad capacitw ithe 
c;ap&rcrr that di&;rrges through The 
c.01 ta dk&k the permanent n ~ g n s f f *  
You a n  drtdr bth  %he coil and the 
~padtm k one shoi. Gack *e s h u t m .  
Then, uw your t ~ w z b r r  t# shart  be- 
WWI fhe nog;~f iue laad of t- M@ eoi t,  
Fis. $9, and ground tbw sdge of *.le 

wmerp body w %her gaund smw on rha 
faex circ~t).  The m a m m  PkOUM spring 
a w y  t m  3% MgQ wre an6 nl%m the 
rninrtor. 

fbtis shesfit@ test by- T& e k -  
tsonk aw'w &at nzuw the spirt of 
nlrrn-t thr- dre MgZ a i l .  Tlw Par- 
tial &wmtic, Fig. 20, ikawit how er 
rel&m circuit ma~rplty ktilpa 

that wrpaitor FC? (for 47 rnimfarprlr) 
wrw3s in ceciss wittr thu3 Mg 2 wit, 
When the cleGtt~niF M c t t  &us#, it 
~timws ca&m C47 to docharge - tftFaargtr rbe Ma mil. 

tf slrwckq across the Mteh d m ' t  
tsteaoe rhc 9 ~ t ~ b ~ .  @I& for b-ry 
power at the f bx circuit- Loc&e the rad 
wire th& r u m  ffom rh, flex ciscul.t so 
t h  M& rsd wire 
mnnacCt the flex tlireuit to parkfve 
bmtety* Se mratri-ng btw#m tha r a d  
wire # m m l ~ n  m b  gfmtrd. you ftrouM 

read ziza full battery vottay Ba~wnd; 
8.35 vcltts wisnom drawing bnhe 
currant). 

Similarly. you can chedc ths v o l f ~  
a: each of t)re h(ig2 c a m b i ~ ~ t i ~  magnet 
a a d s - ~ ~  shaufd measure the full 
hstncy voltage at each lead, If you do. 
you know thdt you don't hawe on o m  
coil. 

Neru, Jet's assum that vw &w%ing 
:&st dae~;n*t release the shutter.. Ybt YOU 
mipsurr the proper uolsage ax tiPrr ftex 
circuit. Thwe mav atill be a question a6 
LQ which component is defective-the 
wit: or the C~PBCROT, Wleawrina t?# 
valfnger to cshe coil feadc %elk yWI the 
ariX rnw be corngEet~~ Brut for a find 
&sic, you can use J paw@ suWY tcF 
rebast the shultsr, 

Set the w w e r  wppk between 2 

4 V O I ~ S ~  Then, touch tfia negative gaw~- 
SUDP~V EO tb negative Mg2 i ~ & ,  
Fig. t8. A& srfmo$raneoarr9y rou* the 
pc)~itlYO p o w w - ~ ~ ~ p i y  lead m ?tw mitiw 
Ad192 kctacf, Thoz wndr wtrrent tfira* 
Itre M g 2  mil, And tttcb m i f w  rtrouM 
releis&. If it bt>eq you caor WWKt ;I 
capaciwr. 

Yara mn replaw eirttw rM combins- 
rion megner or ?be 037 capacitor from 
the butram of the m w a ,  The a p a c i ~ f  
haoks M the flax drcvit rrt ah@ wins 
%?%own in Fig, 18. Buts wrdof tasr~iofl- 
be extffmciy careful &en hwdbinq 
t ~ t ?  fkx circuit. Mifhdndfiryl thp ftex 
circuit can mutt in breaks witbin the 
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he pound screw &own 
21-a washer under the sound 

gasad rootam b w n  

nrqnet ammhtv tW taking our h obw 
o c r w r ,  Fig. 23. Smiiprly, you can re- 
moue the CBPgCrtor C4f by putting t)He 
mfder from i ts two Isabs, F $. 1 8. 

Fig. 22 $he the combination- 

camera. Not& the crrnrrscmr pins 
thraw the holes in the tiex 

ctuit-the MgZ coil lesds wcrp wound 
am c o n m ~ r  pins. A!# nnarice t+w 
cwt on %#% underti&? a-l the MgZ m a -  
w e .  lAfhi?ra the Mg2 armature 
rwara ftre sf the c o l m r l r ,  The p b ~ f  

mikes rha mai.n.reltrauk bar, Fig. 23, 
The maimbare kww n r ~ ~ s  tmh ?he 
mkmr md xhe aursamwef rm&anintl, 

In Fig. 24, we'w putted the M u m  
mtbn af tha h x  eirwit ra JIHRlY rhe 
partt on. ltr w ~ i .  Hsm, wc'w dip 

pRe battaw wltage Strough tl%e Z P K  
faiirC(~~ TM died@ r%wwtr ie Fig. 24 
protects OM of thlt I(=% ftom xhe #rww 
rnPOf r& l rWar l .  

awgain dwtrtsnqa M@ with a hs- 
ing tert. Heth  the clou'rt$p8rtek 
ckcctfmclgnet tULE. w h  #)ltRCIQBd 
zo it-two red wires wd r Ma& win&, 
fig, 17, tdarc, you'lt cnaurrrtar r crwplc 
d varbtim$. kn caner- 
like me anc illwMtd in F~Q. 1% %hetrc*t 
a a m J P G b d ~ W w r i r e t n p E l f  
W ~ e a i # . ~ w r c d v r i r a r a n d t h s  
b i d  wire d d * r  ta the PC bmWl Afro, 
tl%rtra#pCoif tbdtcocnubte*PE 
baardl~~n-~m-cknixta 
t h s t w i f w m m a r g o f * ~ ~ .  
5 ~ - m - o f w ~  

t* F@ ? s * t f l l a a m K - d m s  
L b l ? d m o r r i l t h r * ~ ~  

t s , ~ ~ a # r P s w ~ d o * ~  
nriner. f f ~ 1 ~ ~ 0 0 ~ W i t h  
trjstvaeof--rac 

wife, you're r u n n ~ ~  ltre rrslt of dip 
connecting the mil Isadr. 

But &rtre's no etectricat differen- 
bowman the ~ n r ~  wps of skrt-lrarnq- 
nets. And the two variat~ons are inter- 
ct'bangc&tle. On@ of the red wi ra  can- 
& to PAfi mms d i r d v  from the 
positive terminid of %he banary mm 
ment, The black wife and the 0 t h ~  4&6 

wire COplRBCt hjtgg to the fl%x cirCuEt af 
1 k  other end a# the eameza. Sis, masuf- 
iq btwersn waured and ahfrc~ tenninaf 
of Mg3, you ttrauld mawre the fu-if 
batt%ry woftag%, 

Rcirding the bttcry vottage t both 
coil terminak wlb you that the coil is 
camptete. Yoo danut haue cwr open. 
But to m k e  the quick m i n g  W, 
juft rhMt k w e a  the btack-wire fontact 
of MgS and qcwnd, Fig. 26. Whan you 
then tcrlesss the shutter, you're running 
bsttery current diracttv through &e 
-if, And the a o m r  Ittwsd stay open 
B bng as YOU maintain the 

You art dm measure tbit rasis#ince 
of &c &I. The Mp3 @#, ~ O C J  

be- xbe red wire and 
wire, *mid be m n d  224 ohmt. tf 
you hawe OR o m  or Ehomd mil, juat 
ww t)ts twrt 9 ~ l l h ~  shenrvn rn fq.2W 
h d  r#rrbca z)te mpleta -#- 

magnet, 

m S f l W O  THE CURTAIM 
 TENS^^ 

Fig. 23 paints om tha amsiim 
seruserUng gears for the a w i n g  a& doding 
cuesins. H m .  you can rto* bodr 
adjustments &rough cBearrnob hob  in 
the M& p b .  Fig. 27. Exrapf for PKa 
re-q youpit ~ ~ w h r v c t a  nmo# 

:he Mg2 cambinsrttan nqnet as w'we 
done rn Ftg. 23. 

The ranskn.wtzl~g &justmsmts in 
the A€-1 are erptcialty con*nrmt, YOU 
a n  tuto the wtsnGsn-se%ting gears in 
either idireaian w&hc~~3 d&ng=ing the 
tacking wka. k%r inpeR the geinls 0% 

yarr fwmert iota the gear bobs, T b ,  
mrn &s gsas ifi sither e)inxtlon--c~un- 
tarclcfekwi%! to increase ?he mrt&n. 
e W w i s e  to dexmaw the tension. 

Cilnan sperifia the curt;rin=trmf 
times as 1 1 3  m i l i i m t d ~  udn# K ~ ~ F & U  
tar  wuipmsnf, New a m a s  waw 
checked with ESationrai Camxa's Auto- 
Syrtenc-7 (mawring in 1 mm Bram each 
edge] ha* eriab ham 41.5 to 12.15 
milti6ccclMs So ?herct*s xrm kitu.& 
nrhcch may Wp in &&sthe zAc, fast 
shutte speeds, Pb you'lf w a flftle Iater, 
you don? h w  wwnirPnt &mi?r- 
gwd adjuswncnts in the AE-1. 

Rerssotra t b  front &carstor p&te by 
r&in$ out f i ~  SC#IW!+*~~ ;it the front, 
me st the blWm, a d  om at each d*, 
Fig, 28. fht wi&hhuaon swrnbfv 
Ltt& say with %&@ %aa% dhcorrrtr)~ 
phte. 

Yotlrr ~ & Q B  that the fant 
decaratsr plate L d e  of msret.p(arad 
p W k  The aop is also ~Mtic, 
Wi pliaaic fw these and d ? e r  pam 
panitily oceountrr fur tlra rxccgtiotwdt~ 
li~htweightof th* AEE. 

b 4 a t h a l s o t M n r v a a i ~ ~ p t t h ~  
Eidr of fAe r;amwq, fig. 29. The W 
w&ch bWsa a s  fomsrd h r n  sna piace, 
a Q k e  rhrr aonrmms OP smd* Sa 



when you're ctuainq the Druetw owtt~h, 
raus"re iu& connecting the purak-wire 
conucr to mwrrd. An& w m  you cia* 
zhe tr@tlight witch. padre wnwtimg 
the whibe-wire cxwrUlct to grounrtl. 

The aurplar wire and the white w*m 
b& Pbtt PhrCWgh it SP+Ciilf CLpt##B TEJ 
wrch the tm of the camwa, Fig, 29, On 
rcasembtv, W e  sure the w i w  take 
rb route shown tn Fig. ?9d&~nrrst, 
you sgn arit off the wires when vw re. 
@lace atga x ~ m r .  

AnMrth~ mecaurion-nate li?e wr- 
%ion a+ x h i ~  tkx  circuit visible rbrmgh 
tha atout in &B zap mwks, Fig, 2% The 
cutout psevses dearow tar the fret% 
edg~ at OM wtitpdm. When yw'w 
gifting off &@ tcrp cousr, tharr's a dangsr 
a* wtchhg and tasrriw tt\s f lew circuit. 
Sb, while remavin@ the %OD COY#. 

in Ptrc dga 09 %he fisx dm2 that% 
&b& that&& this cutaut, 

10 Fig. 2% y m  &su see the four 
WBW b a i n g  the bnf-rnawrting tins 
*re, veu haw r ty-l Camn adjjst- 
mnt  For the @atqe-fartiti distance. 
Wsbrm m&r the lem-mounting ring 
atfclw y w  f.O rdfuct me Rayp-focaJ 
b&wteeanb the  par^^. TAs clist*not 
trwm the %ant d the P$~-mmtEnq 
ring an# the difrngwide raik PlrwW be 

4 f .9mrn--betl~m tlhs Iprnvmofsnting 
fir19 md the mwre-pfa* mifs, 
42.t Qmm. 

REMOVlNG THE TOP COVER 

Removing the earat dtmrawr pIare 
IS  a r'twxmqt ftep in d'pr8m&-tht 
dronr decorator prate conceals twcr of 
t h  to~cowts S+WS. Fig. 28, R ~ O W  
the two screws howrr in Fig, 29, Then, 
remow thre othw four topeow simHlf- 
c#re on wdr side of the eyepiera and 
one on as& md af the wp m r .  

Next  open ttra amwa back by wll. 
ing UP the rewind knob- Notice that you 
can ritmxwa the camera back cocn. 
pleuly-just ddwn the kkiw 
h i w  pie. The rcmavsMe bprdc al lwa 
you ?a attach another special AE-t 
awmory, o data back. You'll orWbly 
find it's t a s k  to work on the cirmm if 
you now nrmovs the camera back and 
get it out & ywr ww. 

Wage the rewind rhaFt ;and 
€he rewind knab. T)rox y t r  y ~ u  to the 
rnao r i n g  holding &e pbrtic covw 
&s mi~d4ha)t  owing, Fie 30- 
Yau'tt find map riw rhroughout tfw 
AE-1, OM Of Canon's t b ~ h * ~  for 
cuffing produetion corts. Using the m D  

w a t ~ m  you nosartatly expect I@ find in 
Canan SLR's. 

It"$ a fitrh tricky to remove: f&e snap 
ti*--unkas you h w t  a rw ia lswr ing  
[riias. Canan has an c x a i t ~ n t  wmring 
pfirr tor the  jab, bet it WII for around 
530. far ia lot b s  money, you can grrt 
the fpecial mapring p I i ~  fur the POI- 
.raid SX-fO-it's rsweilabk ttW5uQh Poiar- 
czid and throtigB National Cameta, Or 
Yw can Wih) a Sandarb pair of 
external map-ring dbst PO d0 Ph@ job- 
With m 4 ~  standatd plie~s, ya9L have r6 
grind the tips IU a rmatk size. k f  in- 
vesting in a rpe i s l  tml rnighx be a $& 

map r i w  u d  in futu~s- dbsrgns. 
On- y ~ u  remwe tht rnap ring, t i f t  

off the plastic CWF fin@ That BXDObg4! 

the functi:o~t mirw. Fig. 31, Tlre 
funaionrl resistor r u m  ~f ywsstri?hw 
me film spead ix . t t t~ &utter meed, 
Ssnlng a stawsr rhuffsw spead w afmw 
fiim speed allows the swing-loaded 



tor. !a fact, the $eti.qce materiais wake 
extensive uw of the Aoew system for 
&esrweting the uartsWes whrch ;tffm 

- exwture. "W" stands far "sphed 
$ue," a m m k r  im the Aprx eyswrn 

refwring w ASA 5ltn speed. And 
'W rands for "iirne uafue,'" the Apex 
d&mat'rcon af the tAurrer speed. In 
effmX. the fondjowl rtrsisgr ~ h t r a  
tne time value from mtto speed value, 

tn Fig. 31, we'w wl: the *mer 
rDced "0** end the film ywed ro AS& 
333U-F-ita conrhinaizrra of srrinfg fer 
maximlrm exmouw. These mingr 
allow fha functionel razktar ta- turn as 
far as it aan !n a dotkwh dircrtien, 

&Miry$ wt this ambjAation PYt 
saertin~ b h c e  rimming tbr siW kn&. 
You want to kx oft as mlft of the 
swing wnfiQll iSS vou can Othrwwke. 
you mn the risk of breaking I ~ E  fine 
cawling wira that cmrwxz Pttt fpecd 
It- to the fuMXibnal rcri~at. 

rurta Zh6 poiition oi ttra fvm 
tionat Waor in F@+ 3t. Hem, wsCw 
d r m  hNO. imaghry linas-one running 
WrgMRdi~arlar to the fewmi &&t wid 
QW r ~ f l ~ i # I $  through i)rc.wntar af lb - utt. At 't" and RSA 3m. them 
shcmrd a 4SDanglc be(wasnthssam 
i ~ i w ' v  fjm- As me yote m't so 
cm-eernsd w"& riming the funetbwt 
.vsisltar-yao'll me fh* WIbGisB pimim 

+f 

after pulling €he tw cower. But notrnq 
rtse mition of the tunbtonai tesi~faf 
mw ~ W P S  yau a check on ehs m p e s  
speed-knob installatron. 

The ream for the conern IS that 
thwe are a mud@ of w d - k n d r  raria- 
trans. To remove the s p d  knob, firs% 
take sH the wind lever_ Ar you ram 
rRe wlncf-le&r retaining wsvu. w&& 
far the loow w i n g  wastw and tdian 
washer underneath, Lifv off tb w h d  
lerrr and #t wind~bvar ~ p k .  Nw, 
making acre you're re? r t t ~  "8" and ASA 
3200, u n m  %he speed-kn~b retaining 
ring Ithere should bs a bras 'lil8hr 
under lhe ring) and 1Ef-x btf t b  s@ 
knob. 

Notice the tab on th* under%'& iof 

?he speed k m b ,  fts, 32. Here's wtwrb 
you'll find the variation-thar tab may 
k in a differecrt iocatbn at %be same 
mmbin%titim of seningr. Tha xeb fits 
into a slot in the speed-km corrpk. 

A medran-mCc9uplins riy~Wn jainr 
the sgced.knob coupler rcl ?k t  fum- 
tirld r ~ k t ~ r .  %, when you rmm ~)w, 

@ knob, the sprirq-kwjd functbnal 
r ~ ~ i t t w  t m s  rn sgasbknob c o d e r  a 
fiMe further in a ctockwiro dimmion. 
M  ti^ td), the u m a e  sf the 
speed knob na lonwr al$m with the 
spesd-lcwb-cawkr dot. 

To re@lrce thPr 5- knob, start the 

&r$p tab. Fig. 32, m the s ~ k n o b -  
caupb s t ~ 8 .  Yben, turn :Re swed knob 
In a rn~~nf*r~f~F)cwi~e  dism~j~n. *&hen 
the "B" eaiibmtian dtligns ~ s n h  ?he 
index, the rDslssl kaarb. shout4 drop inw 
 ace. Two maff t a b  on the under$i$e 
of the spmd kmb ahm align with -two 
slss in the wead ~temo?,  And vwt 
fwstionuli rasiaor drwld be at tha 45" 
a** 

Wt dl of %he speed-kaob COUP 

fete yau'lf have t h ~  a@ in the same 
pasition. h r  ham tk sfat cro%ttr to 
&ti? front of the camera, Fig. 33. Bfia 
athers two ~ r ~ f f .  /if your meed- 
k m 4  cotiprer two ma 6f0t3, there may 
be m qamhn as ub which sfor you 
should UH. Hsrs's when it's bndu ~ r r  
know the timing of the funczfamt 
re5;itfar, 

Normally, y w  &wid use tha rw&- 
kmbcouplrr slat taarrt'r: c W  rc the 
fronx pf the camera. So flm tcv :he 
spedlnob tat, in this riot. And, after 
crtsring the rpced knob, &edr the trming 
of the fwnctionlrk resistor, If the tttrac 
t b ~ i  resfstar isn't at the 45" angle, 
ycw %now at you used the wrong sbt. 

Ncrw, with ttpr Qpbed Ln* remoued, 
g i f t  e4ff the tap cowr, Y w  can then sx 
rlre top ctf me flex eirwir-and rnon of 
the riraait tompwrsn~, Pig. 34, 



COUPLfNG B E W E E  N THE TOP 
COVER AND THE CAMERA BODY 

Ffg. 34 points oerz the pans in rhe 
tap mver whkh align with ~oirarr in the 
camera. Stafiiw as vtse wind-lever a:&, 
not*@ the witches ta&led "Swl*' hnr! 

"SW.'* These ars the reteasetouttan 
swim-the  wit- that c105e vvtlen 
YW ~ush the release bunan.. 

f hrre blader make- up the WI and 

button aart way, the groustd conGxf 
moves down and m u c h  ;he Bernnd 



b!rde-EM WI bkk*  -mat Wmm on ma 
~irltilt, Pding t!!~ ~&SSW bu@m tha 
m ~ f o f r f w y m ~ t ) ( B ~  

--4e, svJi;r, ts gmud. And h t  r a k s a  
d shuttbl. 
A tab on ?% sd!lf..tim@ B~vw sits next 

ta tori5. t b 1 d p ~ h . m  ain Fig. 34. VVtran 
you PUoh fowwd ths raf.f-tinm iavar., 
the titb mmgz &pks P thin wire, RI& 
w h  it tha blade of SWf, the rslttirnr~ 
mekch. % t h e d - r h  Imm jm pushes 
the SWf b&& agginst a g a u d  6, 
&sing the &f-timar owit& SWf tQ 
mw?h 10scemd*< 

T w m f C B f ~ ~ n t l ~ t M Y l C I m w  
Tim counm did wnd tht &b-tWcr rig 
nrt to rirr atf-ti- LED. Tha &.HE. 
rmlaining withi the mp uwr" connects 
ro w la+?& ?rhown En Fig. 34.. Anb 
fhatwbt6nM&tw.bdermBpljm 

irr ths t o ~ l  M% 2h'C witch* w 
matl~  open, wl#M YOU i m U  a 
Maskb atnit, 4io y w  dent gst amract to 
. t h s h ~ u n W y g u t t r n a f l a & ~ ~ i f  
m r t m  €0 t!w t f w a .  P yw'w 
l%mWd a fie$% wk ta tha f l t s h d  
teminaf at tb Wmz af dw umtwa. 
Wt no dowr of getrim a dwrck at * hot sfwe* 

tw~scntaatsint)rohtnkar 
thatrpofenpcrMskrrbcaffttn 

qi%m.~&'Iharho*&*mm#ct 
~ , t ) r a w o n t o p , r s c s l = t h a f f ~  
oEQepl tram ttrr %$I unit And zhe 
k#rpar, bwm Mid#-* COC: oontrct- 
re&m the ri.gnrd to switch tlrs IO#rttar 
swidtr, % I I l O ~ .  

At a h a o t h f f d d d r o t c p ~ *  
dle bng piicr gn bstmv-taLt 

~,Fig.34.mkpinpapwt~ 
r Mia in th fUnffiW- Mi 
boasd.Andthrb-uatwifChS#f3 

W I h  thr dmithrd trdr. 
Finally. bata dm X=c#Rael ccm- 

nectar r#xtza*gltvo;MMIItCK, Pip, 31. 
A HIfrs j&m the Xwatact mnnscrOr to 
&e X - s y r r ~ : c m W c s a ~ W ~ t M f d &  
dm~smspa,f3e#mwouirrrtrtlPhaW 
caw* t)ra X.oo*toct Canngcaer ams 
g8aimm~rrdCYlttY,tWt-L 

CWPLING TQ THE ~ I O W h f ,  
RESISTOR 

Rsptaerttwspe8dkRobrnWtha 
tinrim of thQ f u m t h J  wtf-, % 
thespuedknobatthrr"@*'urc) XISA 3ZMf 
esrtingr. T h ,  s t  t)re fOadd kn* tO 
If60 m M L  a d  ASA 190, Fig. 36. 

Now, look at ths undmUs of thc 
f u n a i e d  ?&istQI. Ths b f ~ *  thM OX?M% 

wine the nristanca pith dtwtd alW 
with the & ~ ~ h W r d  timin~ ma% 
F i g , 5 7 . + h % ~ p ~ i o n O f ~ ~  
that aligns with ttcc timing la& mw 
vtiqt from m u a  to camwa But you 
thouM now &a timing in rt# wnr yw 
hamtoqsketfwkblngzhcnwirr. 

S u m .  tMn, that you do hrra to 
wka tlw wng5tcn wlsa, NOW ttfs 
rwt* of t f ~  W W ~  wke in Fie, S. A 
kmt at om s d  af tfw ttmmn wire 
haoks inaskd # i h a u ~ d c e f t b  
#nebirm txrwkr (with smm an#nt 
helping tt? tw mnnscriant. fht 
tungrten wit* prrus arowrd s nytorr 
purw WXt to * 5Pad-k- eQuPl* 
an8 r r o d  fPW nylw putlsys rbaw ~~. 

Wtiw bMt thb azgPt.n d m  wtWM 
d d L w k  IPWt*d If%@ ~ W S ~ M *  &S* 
t~-l*inttMsitk~fthtfUnCliWIBC. 
mskw r o r ~ ~ l i g u ~ t h s a t n o t t c n  
w h .  The aalpdn *-* thsn platsr 

thmghanorehinthr~of.ther~ting 
Borrur ldp~around.naeermfsiG 
past, Fi5 = . A d  t h o d o f  ?hetun@ 
nm n r h  tlrrr to r Crkad tab &n tho 
mi* clp- 

Yeu a n g e t  thrtrmq$mwi~e # *  
r.pbamm mfKgt ncQPPry ta 
kty complete owaritb8cn."Ilrrknatin 
rmrenbsfthawksidon'trmtw,rnudr 
of th. wira f t ~  & knot-w m't 
h w e r n ~ a x c a s c ~ w i t h w h i ~ t a  
W). Then, stuff the knot imta the s l a  
I r r t h s w d a t b b o f t h r ~ ~  
#roptsr'Mrakntmr!ramanow~ 
the tmmwth. 
Scn thc msnob couplPr 

replacmthttpwd k n r r b r t b ' W # # S  
A S A ~ w t r h s g r . f f ~ n w t e t O t s  
tu- 4 r e  around I?W lrvlsn @hw. 

With tfw uri&d tunprt#l WZPs bia- 
cmcwmd, thm's no initial w&an 
rsmlliniKlg m tht fwctioctok- 
wing. But drk sprina rhouM h- 8 
I 1)g iwns of init'd tonsion. You'iE 
nenm8~ find ma? dm eccentric pasz 
now points ward the Czlldr of thr 
camera. % turn thr f r m a i m k m r  
wing barrel r corn- wm in a 
arUnt.dockvyi~ direction-that rpplira 
ms hrti9r tnnzron. 

HsOd*fu-*a£t)ra 

45P angh ~tlhowrr in Fig. 311 w w o y  cun- 
ntct the h t  ~d af the t ~ m s n  wipe. 
f ' hP  tks tungstem wire Etockwlse 
M W ~  Itha oum edge of the wriw 
b m t .  Wing t)tt Nf@$t@n wire mrnrtm 
ths batre1 mcSI and wound the crmwic: 
PMt. And p#sthefPCasndof ohezung. 

aim through th sl@ in the h k d  
tabi Firurlly, wrep t k e x ~  wireeroud 
th* trb. 

Elw s vwr krPob w li/m 
and @A And &cdc a s  

~ ~ ~ i t h  Of tln fumtionar+ccpiffor ibrush, 
Fig. 37, If ttrr brush dig= prf~pertr 
with the thine. msk, JWW o b* d 
e r r ~ a r r t  ta th49 tor&d wb. But: what it 
the bnr* rlazn't arin with ltht timing 
ma&? if it*$ cksq, yau the! 
fine &justmm% by fuming €he acsentrie 
ma, Fig* 38, 

Howwrl ysw a n t  gd tea 
&usmeso  out: of t)M e@mWic wS. SO, 
if llhs m& iyr't 6- to tfre tirnfq 
~ a i t ' s b s r r t a d ~ ~ ~ o ~  
the tunprtbn wire h m  tCIs forked tab. 
And turn th. d~nm sptiw 
umit tka bdl dist\~ PIOMV.  f 4 r ~ *  
r- ttw amgprtrn wirs a d  pppLy 
~ c \ m a ~ ~ ~ W ~ t h P h r k d t a b +  

clmw K.s 1 ff THE. kEt 

dmncsd tC r&nokyly. Hm, &neck 
podtr r WM of l u m c % i ~ ~  irPto Mna 
tiny ICk You a n  sa aH three IE's at 
thetprpuf titeeamma. Fig. 39. 

T % r r r v v a f ( = L ~ g k s ~ C t f t h ~  
pecrprpti~ h k  dike. M $I%yFm 
ownptats& & % e m  PW, ths tC 
on tfw vdnd-her dda d tb mu- 
m* rsf i toh~ * di@id4~$~ otr- 
~ahw-hs minksm(~Llt.r~, And P a ,  
on th8 mid skh of dw pmrspritna, 
LKO~~WM i-dan remiwed frm 

di#i ik  w m. m1 ?mmr@s ts th* 
section d flax ckrwe tha4 surls up n+tp 
gh8 -, FrO. 40. BXt a d n r  the 
olfm qa~toeslt and thr MQSFET 
{n#ta! ox*rtr sadcmdwr %a# 4 f k - t  

trms&&.%r) rmoH:tiSr fsr tbu uhmzdl. 
A w h b  nylcwt d& hddl PXt in 

pfMI.nk)dbwmesovarrhstopot 
ztm IC at dm bar& of the Rex dm&. 
F iW.To nscClthr IC~:,youcmbi& 
r w  t h ~  dip. And mMly 6fp ear 





CfRCUlf FOR THE UWIY AE-'I 

Fig. 42 wnt the eot~rpkre sekaetie 
far the AE-t. Her@. we'@ just made 
ram ~fiqftr chang~~ w the s3wcnaic 
~ k b i i b d  in C ~ ~ Q D ' S  ~ n t i ~  mattrkk 
I f  you're using Camn's service nmsriil, 
)I&e are the &mgm wa'm W s :  

'I. We*ve, d d &  diade Db ~fnput 
Me. 12 of Itre clentfaf missing 

urrb, Ear& u&ns of rhs uma 
don't hdva this diode. Diadd Db 
5625 on the fep 4f the flex cir~tpit. 
Fig. 41. 

2. We% &e$ diwle Dt2 at The 
bMtam d the schematic. Earty 
AE-I d e b  have o nrism R 12 
r a w  than the di-. Fa. 41 afro 
mints out diode Dl 2, if vou have 
r reolswr in tC t6  wsitkon, ~ 0 ~ 3 8  

iavcrrking span ear& v@nisn od the 
crrcu&- 

3, W've reversed the pg,Jitbns of 
therm~rtbf FITC and rrrrismr 
8R"FC at the out~ut of t.he 
MOSF E? ampdif;~. The re&=- 
raat the tIrstsnistor-hooks to prn 
8 Elf: fhe MUSFET, 

4. We've reversed the. p&tions OF re- 
sistoe RB a d  RT'" at  the bomm 



L#mtc rhr b&fca?)ry ?If* , ~ p r  sr2'lf 

hdn9 Ccrne* of ~ c r ~ w i ? t * c .  F r. 42 
Bnd -L?:*CS *Qai - ~ t  bd:tvi-l t\& a r2->+ 

ttue qo;r-rd %S ,311 rk+ re$! ~ ~ l d  P ~ ~ U P P -  

fnerif vatfagec :,t-':i >e j f s $ t : ~ l b ~ t y  22,:: :-e 
~ O I ~ ! . U Q  :',zit? r*".isr.lgt 10 qro~~ryt I rr *%a* 
np yo.sr us1:age rt;tasurrrnent?l trsak 

yo:p ~ ~ g % i $ ~ t  vg,dmEfwr tcxt 5 5  W y  

mtt3; ZIGRITIP~ alf tamefa boi~y Atrrd 
f ~ i i r h  We pmt?trF: vQlbflieIer k d  10 r=w 
:el- ~ ~ ~ r ~ r r g ,  

Ths %)arrtd@t na ijraund tR% ~ ~ % r d z  
@I g~Pntal4~ ~fld:WitS ft)* $3-8. 

~*rC~:i-e?r@ry6&iPIg 3$%:;~1&t? :tie B;~+-bfryd 
byna 'rtbuetEs tca She t't.x~aJe Ftrturi  kmsid 
And :he nMr @@$her: I n e  (Mashes ~ 2 8  -it 
i ? ~  dots) thdzca:* I ~ B  tit-ee 16';4. 

P X T ,  tke MOSFET rmor*f e. i s 
the tibeer feqt h$eJ Cb-ner 44 t B t .  sLPI,! 

r?"l~Bir: Hwe, ~ a u  tidl st the +yml.Uf 'of 
fhe srrlca- p2hrgr@~eIi hmked :t' rhi. 

uf the MOSFfT, fiq. r0Z PFX2 r? 
-he. r a ~ ~ r  ,eft-rrarrd cotnet. Ftg, 42. r - ~ s -  

tatw ghe ddrcjatal c2rcuttbV tocvrc t% 2G. 
51; plerlenlgr t2D rr !~ -+ l ;rpr i  and ~ k e  8-  
# i f  m2rlmter { I  qtp-ifa~si.  %r 9 b4 

taunser s m e s  3s The m?-r.,sq 7s cmlr 
+he tttitd fF, Pm. 8s iio the ,r?Yft!f 

righr-hand corner af F+g 42. PX3 en?. 
%sass rbe palvatramstar r*v.a a4 ?RE 
three ci.~i;l;rom~w?&-;kOp1, the cad- 
p h f a g ~ - ~ ~ f i t l - Q I  ekctmmagnex, a~d Mg3, 
the das~lng-carrtstn 3etbtrrtmpet The  
& ~ t t r r ~ & p e & ~ ~ ? ~ r ~ l  CarCit~? 5 3 %  Ivzt 
tsefow PX3 in F~gb 42. 

Thee's a fox mare ~nerde ~ C ' Z  
xhen &c -sch,erraat~ endiCat~. BJ? 7- 

sstlem%l;rc Pfealrs dawri the 8C's anr'.~g*+ 
to s h w  what*$ ming ~n-on$ to sbirv.. 
.rM mputs and oua;psutj~ Ar1h~ug.h fhars 

may Irf~irfly t% E & Q U S ~ ~ & S  af t t 8 f * ~ i & t ~ ? ~  
tnide IC's, there'% oniy rgnr dtrcma 
j idwtdug3~ rranaarot in: the came-a- 
a WP tra~sisto~ Irnarsceci 'TJB'"! *u$: 
ifaave r&! boa rMttlatmg PX2, fhs  i r i i f l s  

sisror sirs OR she cois of  he penrawism, 
Fig. 94. +raasr'~tetcf R hasonefurxtrm- 
t t  sop3llles aprrt irq) voftir~ tor dl! three 
iC*$- Prifhrng rhp reffa* Ourna* *zd 
elx~w@ fa tLe~ !%%!I w i n s  on tns trap. 
sister. And Banwy volt@@ f 1 dDFrPafs 

the ~rgn$%or'q c~ltmtar. 
The Mematic mesn'r show dti PRB 

~ o n m i r s n r  WFweesp rhs ~1 lacr .a~  G* 

rhe transrrtar and eke iac's. Rdth?~,  tks 
sehema~ic sirnplrfie~ I t ? tPg~  a Ii~rJa by 



. 1.1 & inrdrc;ating rvtt~re voltage E 1 appears. 
Nizrtim th&t the IC k a d c  are nirmber#t, 
And the cotkcor vattw of TR appejw~ 
et Oin 4 of awh IC, 

Ta the rigbra aC PX! in Fh. 42, ywl 
-' an ik the LEWs and the mitior- 

ffgac8 co&irrorio& m q m  &2. hfD 
1 k the u-zprwwrs IbEQ, LEO 2 
tha wff-timsf LEO, md LEU r t k  
nww LED* &rzPngdy, them's ~a LED 
3, 

AE.1 gammas two atwwt 
W g e s  within PX3. E m  though the 
b a c t = Y ~ m w w * t n g s . - -  
Eonzrtnn v&tllQB tfm* the umt. 
WO(IV(CWrr the tWQ CcMlPurtt mItPw m y  
vary 94&4y from amera to ctmrra, 

OnrufdMcarutrnt-wm 
3 rrshmftde for st& lmpI i tkr  $tap, 
W c  VG, rppsarkng at pin 4 6 of PX3, 
No* 6% tht cCGhQt-m- 
akfo cmmas RI pln 18 of PX3. Sa, 
wtrin cresimg th rdja-rr switch 
S # f t , ~ u ~ W ~ ~ V ~ v o l m g d  
st ahs CCC oon#rcr, Fig, 44, fhe Ye 
uokap sbuki be t 2 woks t t p i u t a  mints 
0J06 wli. We*lf tsik more Wut thr 
Ve mttsgrs Bmr-it's my irr~ptwtmt in 
ming wywr z&hmmm. 

The oaitr m a m  voltage, KVc, 
,kmk% thQ odEwtmcm t%waWitv. KVc 

-@$mars dl P1n jB of PX3, And PX3 
EPP3bthaKv~vvtt~t0ontcndot 
ths ~r3pblr? rcyi@&s VR3, VR2. and 
Vf-83. Pldjurting t h e  a w e  \Prpblt 
rstisxo- furr ~ b t ( #  ms amow of 
KVc ag~~Ikrd TO omplitk inprtt, 

Again* br* scw!m$tic dlmm't thsw 
the c o n n ~ ~ r  bmmm w KVc voCIvoCI 
~pe wurw [pin 8 of PX3J llnd dm 
~rtiablh reikrorr. &n ycw can ew thr 
tlwm vatiaa>ik rsticEorrwe ~~ on 
the ~ l f *  rdrc!uit bvxmi* F@ 6. A 
ccmrmbnc5ruwit~~joirnan*m~f 
tadr of a l e r ~ , A l W t a b ~ r r i r c  
WM%XS the cornmort path--it's th is  
blue wiPr that mi& the KVe foltqje to 
mo wbbk f4!&CHsMI 

KVc w ram tmmm 8 . 8  a d  2 
Vultr, depsnd'i an the p&=tbbr e m -  
tta. But, fikc Vc, iit remi& ~tnttmr 
within ?he cmera. So vat  can m u r e  
the KVc: vaPtogs bHvrsen thc blue wire* 
fig. 45* rml- etHcking your Vc 
Pnaf KVcwb1~gnrr)louMbonratgrour 
firt mg in tmub*lhmtim the cameto. , 

I 

rrrwfer~undiw ~ h r  A€-1. So m cmj norr 
put tbaa thsozy tct w w k  a n d  we trsw ir 
amfief specifically to tht -tic of 
Fig. 42. 

Afl thasct niangk syrrdmlt in Fag. 42 
indicate amgtifim-more spccif i d l y ,  
apczaziwul am@ificrr. The optrational 
amgf;#4er, "*a@ amp'' fw shoe. is o hi&- 
gain = amptifie with many app(ico- 
t ~ Y o u u n ~ t h e ~ w s m p t a  
do e n m l m  of thingz-it just deoends 
wr the ~am$cmeneg you hobk to lhe op 
amp. 

Other ttha thc MCISFET. you c#f 
sce two tvprer oi op mps in Fig. 42. 
W a l  d tha op  am^^ am IabeW "An" 
for "'mptifisr," Another: group u#$ 
the lcba t "#" far  raw.‘* 

E d  amp kkrted "AR" pfavidar 
linear ~nplificwion. fht op amp *8s 
a m i n  l3C itrputsigmandprovkksa 
propartianal-but ompliflcd-crutp~t. 
Fig. 46 shams b&mJly how the QP amp 
dmstt~ektb. Not'kem y0uhwref~1~. 
inpundm marked "-" and oms marked 
*++ n And there*$ om wlfprt at the 
r>pposite cwaf Of tha trkngts. 

T)l& input mrk4 "-*' b t)rr in*- 
ing irrplt. fhprt wpfid 
zo ttrs Tu input ap@rtm mdifird bur 
invQltrdnthauutpu~.Sastmme~W 
apply a &pol that's @q mme mixhe 
n thr inwrti* &put. The omPli- 
tkrd at tlls orffp~. gees mure r+ega€%a 
(or WS wive). 

Ttrsl 0th~ input., mscke4 *+." prw 
u-d.s the noninming iqwL Any s b a l  
;aoofW u , t k n c u r i ~ n g i ~ a p p ~ r r s  
i m p l i f i i  a d  in phase at the wtput. 
Soimsllwsitiucrigutattfwnernin. 
vwting inpa rz r mom pcrzitive 
riaMtrtthcoutput, 

But rozios in tta AE-t scbematfc 
thncmy w*mg oarwrrs.ninwrt-ktg 
amplifier. €a& inpit tipnaf goes rn an 
inuWtitt# input. Y~mt t r a q ~ d y  #t 

i n W i  op any# t k  mebimiarting 
inpn o o n w  to p d .  l+cmmrK* 
in the AE-1 rraci, nonimactiq input ties 
to the Vc voitlgc smrce. w u e n t t ~ .  

the Vc va)tagr ragprbtor u r ~ l i e 4  8 ? .2- 
ualt r&fio~*?w ripnaf to m r y  rmpfifier 
stw. 

Aloe, wt of tfw olrtptra is returned 
to r h  through a tdtzack TIS~P%O)= 

Fig. 47. That's because the gain a4 on up 
amp in so high Cin an idear op amp t k  
gain WMWM be idinit*). YOU can1 malty 
urn ail that gain. But raking part of xiw 
inwrtsd output signat-a& rotwniq 
that %$pal fO IM input through the 
f e d b e l t  r&tw Rf-reduces the gam 
coauaMQsmcrwrt. 

Why? & a w e  the output &naJ ES 
a m t e  in @haw m the input s iq~sl .  
hrwqumt ly ,  t b  LC mid& 
t-tt the i m ~  You art then m@oC 
the win ef $ha am#&ificr &R by tfMnging 
tha vatua of ?he ftQdbaclE miStW, 

The inpclt sign& is  -1-kd tk- 
uladtPr dnoi---Rirr (fw "mskw 
inplft'"). Aguin assuming a Wcct op 
amp, a inpK impcrdsrtcc is idinit@, 
And with Lnfite input i- no 
signet f l ~  ifitzr ttts -pa R m ,  df 
of t)# input r i p f  ammrt wws Ris. 
Of ma. no OP am3 an ba gsrfscl, 
Yet. for measurrcn#9rt pucp~#s, y ~ t r  can 
cw5sider &at the op ampa in ttw AE-t 
hwt these *&It& & ~ & z i $ t i C I .  

#n k t .  you M aomidar %hat th% 
feedback rignat compktefy camfs tr#s 
input because of $16 t t i  pin. Thn 
w't actwlky be the ease-if it wre, 
op wtsp wauid EM ~ ~ m p k ~ l y  u e k .  
Stilt, Iw mcawfement m w ,  ippZr 
tigun! that the entire input aMM%ta 
acres Rin anrl the entire ourgut a ~ m m  
reroa Rf, TM fadback a n a l  t- 
dfiws ths 2nve+ting inpui w the saPlt4 

aotsnxLl as the rwninwting mprt, 
SQ wppsre you're checking an ap 

amp which has the noninwrting input 
wrme~trd to w e d .  Measuri~ k. 
twecm t)re irtuorting i h t  ant3 grauncf, 
yrru %&#hi rhsrn wasum~ O vcttt, Brrt ia 
the AE-t . each rtoninvw'tiw inrrtx hwkr 
to the 5.2-YO@ VC refsnnm- SO vew 
$fKKIM imasm I .1 vatu at  each i n m  
ing input Cbranpi- FS light Mmrfitirul~ 



Gain =Rf 
Rin 

THE SHM1NQ AMPLIF lER 

Each up emp marked "AR'" in Fig. 
42 swum as 8 summing rmpiifh. Fig. 
48 &ow m sxmwk, Here, you hstte, 
mwra ttrwr one ii.t~ut msimt, An inprt 
r'@W appson radr input. 71Fe 
summing smpbifie t)lbn Mw tk* blga- 
We wm of these inputs4  %Ids thtm 
+19 rcrgsrtuf, And she rtgthrsic afm of 
dreinpurodrtcrmbtfuaovtput. 

H ~ O Q U W V Q L ~ ~ L E O ~ € & ~ L ~ ~ ~ ~ ~  
smprrrfiw? As m emmfda, you o ~ u M  
m a  arpa ingut the funr bri-, 
o n s t t H l s t r ~ ~ , m d t h e t h i r d t h a  
film qmed. lira summing amolificr 
wwU thbn add the$# urrisbtrler to 
dcremrins &a rxpmurs it3 wzput. 

All th& bp rmp nsorktid "#" in 
Fig. 42 funaim as earnparators. Hemi 

yaurli mice tha there's no f 4 d W - k  
sszimr, 49. !%a the m@dr&tSZr Wt 
a linear mplifi~--fat&m, it knttitm 
otridy ra a witch. 

You a n  ahiak of tho compatam m 
an mabptwligital dkuiw. tt rr ; (~oy& cm 
rnskg w&agt~ n ?ha inucrrzinp 
inpm- A d  Et mmwps Wsignal #rith r 
c a m m r  rrfPranor ot thr no+nu~ning 
inprrt, In the Met, Ehi& m w n t  sfar- 
enat i s w i n  Wt2 mb Vet 

If the input wb@t is  the catst- 
e m ,  the owart af ztw cmwma'tdr w 
to a tMUmsb m p t i v ~  s%awk. FQ 
ax#nrrk, a~ h hm wh* is 1.5 
uoks, It's more p d t i w ~  than is *s Vc 
~oR3$4 a f  1.2 v@& %? the -%put * amparator is dose to gteund. 

k t  id ths input w r l ~ p  ir blw the 
reference, the wwut of ti?@ C O ~ W ~ W  
gem oo & totota3edl patitive stam. fle 
s u w  ow i-t of 1.5 volts d t ~ ~  
baiaw the ~~~(MIIKx! t .2 M s .  Then, tha 
com@arator acvRw%es states. Asd trip 

outpa ZPcf do* to +6 m&s. 
bm- v~ltagcr. 

Sinm the m t r t b r  retves ~Bk~fy 
ss a witdr,  yo^ nripht think of it 
m&r way-it just tutnE on OF turns 
off, acmding to the inwr signal. Think 
of the output ar: Wing negative Wfi 

the inwt voltage ir ma refcream 
vol?ag# ~~ tk& ati mltt~(~s  in tht 
46-1 are &ti* with to 
groundj, A M  think of the output 65 

Wng d t i u c  when the inprst wai6me to 

t r k # ~  the r ~ f ~ t - r ~ r  ~olt-. t h !  hE-1. 



When va ' re  truubksfsgittrng the! 
A@-1, fiere% am ctue ta keep m ntind- 
has the tams begn crvofkd edo before? 
Yatl sart ularaAy tea by tuakhg at the 
~osder mnnmiart,. ?&tcwMMs. m i? 
Ws atwious the Garnbtii ham'% tr%cn 
was&& 00, tx-eskr ist the #w srcurt 
ara- unl1ktafy. 

But ib r m m c  ha% worked on the 
camera. a break tra the Ikrx GFTCW? t)#- 
COW 8 $tmw ~~r~~ ia i l iTy ,  You m y  
rM have to jumper W w  w m n -  
&%a;, &gtpwr;tng beta%. Here, Canon 
reccsmmeMr thdx you use brown win .  
$My:, &cause #hm rporn'a any brown 
wired in the camera, So when stre next 
tecPlinician sees s b r m  #&renr. he knsws 
it's t ~UCYIPB~. 

M acruw, nor m w m  ki win9 to 
ua t K m  maim, M w  u@w1t? w4t use 
wtratevtr they hare haoby, Con%- 
qroenzly, you can't &wend uo alf Jumw 
wires; be iq  brwn. 

The mast dmicutt g;rrt in @wiring 
ttrc f k x  circuit, theugR, is locbxinp fhat 
tu-csatE, Mow. tht stwmaie, 64. 42, 
beruxrwrr essential, &iw 'ywf ohm 

*wf; you rn t r w  out cimiS pattrsw 
- .da hrr$&. 

For exarnpb, 6etpwm th%f wu 
mn't wing ah* E3 vah;rpe to pin 4 
of PX2' Yef, CMcC3ngthcr wsftirge 0% %tW 

d f W r  @f thf d d f  M ~ W  +th 
SWI cb-. vs#r masum %he batwry 
mitap!. Yau raseir check tm mmirtw'Q 
betww 'Ik wBmmr d #H m&mr 
an8 pin 4 of Pm. Arrd yau find an apes 
drm it. 

C t * a ~ l r  hiwe m j u m g  a e  
in &e ffex circuh. SoMw em end af 
ww jklmpr wire dirsctly t~ the wan* 
ci$w?rck rrgtlwwr, Fy. $4. And W d ~ r  
h e  o t k  enrl af the jumper wire ta e b  
4 of PX2. 

Fig. 50 straw the nwmhing rvsttm 
tor the Ieawls of aka t h m  IC's, li t h ~ e t  
a #ri& m&& ta m y  ~f thwe iesds, 
you kmw ;r% a Pufl~pet Qx- for t h  
grsund Dhs-a fepi w h  mnnec% the 
qraundrahsof PX2awi PX3 fagcawrdj. 

TROUtLESHOQTING THE 
SWITCHES iN THE A c t  

%wgr~l ~f ihg W ~ X E -  h the AE=? 
\?wet ro rhc anxrat gtacerung untl 

%d*de PX2. Fig, 42, And mec-trni 
rruitEfres ?lie seqgical *-B to $tan 
1rrrubfwrhaut:rrg far  c p r t a ~ t k  t y W  of ma1 
iur)r?~ut~u~ R&BertlhterT lt'a mi$& r%ese 

~ ~ c t . ! ~  st> ',.WE: a ; r~ t? i t$r~*  w t r r t  ;a metliac* 
lc.4 xwtrqh +ham %urfi> at? [C 

6 ~g 51 x h w s  jest the seCtitrt% of P X T  
w k ~  feeelves fhc tnpust, fmm fhe 
rnrtchnraied swttchztx And f r(q. 51  w~nts 
aart the swiic- thmwlues. Nafrse thef 
slosrng t h ~  relitm-buttan rw~teh ? M f  
connects pm 12 of PXZ w ground 
~kltougBI the diode Db. And when you 
pbsh the telraw buttan L'II ahc way i e  
crew SWZ, y d J r e  conoarcti~rg pm 13 crf 
PXZ dicqtly ta yeu&. 

Suppoac. then, tirat ycw have a shut- 
ter ur%& wam'r release. Yau'ue atready 
& ~ k d  Tiltha wbnbina~en m m t  
a? rhc bafism at the m e r a .  Atld 
vsu"ue found rhar the Munec reteases 
@zrprly b~ripg y w r  $hofltntj test, 

Try hCPkttrg one a h m e t e r  bad t0 
gound. Add tmcb the other ahrnlntclgt 
had w pin t 3 of PXZ, YQU ~ h ~ # l l d  read 
on q m ~  ctrcutt-BQ eoniirt~iry. Than, 

2,~r f r  d;-+~n t ! ~ .  11.3~ it%' fwilr4~~'r E ~ $ f _ i f f ~ '  

SW7 Y R I ~  &m~kf rfcm seat4 a 3hwf 

&trl,td!t s 

Ai*. %?&it& The shutter cctsb~d~ chsd 
far canrtntinty between f%m 14 of Px2 
a& gounrf--you airrrvld read a rtltecf 
shor~,, tdsrice m F4g. 51 !hat ettt 14 CCIII~ 

mqtr to witch SVVEr. And must 
make wgd g a u d  cmtx~ tletore the 
skutrcr wit! reE~a5e. 

S\vi%ek S%, F q. S?. aBsm has ?he tab 
of orgfoelsnp t& P~rrwr. WinbPf A ta C& 
fhe shunrtr-r. The forked cml of %he 5%"9 
btde slraddlw a Dim an the 9s canlrof 
t m r ,  T b  W5-contral kvec arxnendsr 
irrto rhe bh~ttef mechdnrbm wh-ce tt'e 
csnlrellsd by the clmiryd arri~in. 

With the shltunw W e d t a .  fhe $&%'5 
b ~ d e  moves to Mat wscttsn &awn ~n 
Ftg. 53. Here, it mnrwts xrhe land ctaw 
IQ the back of the m m .  That atnmar; 
pin $4 e6 PX2 ra @oar&. But whm tt;tlt 



' . ~ t i q f i i .  s . Y * V I  19'1 .rrr At i 
.' ' i u i  $1  $<,t +*sh' Z k U r k r .  # * ( I !  *%T C ' U '  *.!+t'd8 

-tsd~-.rf.. fat  . i i , q  t: % r a r l ' u e =  \ ( s t  f k k *  y?r*:lf 

= - - * r i a  I r .  t t k t  1 ~ - ~ ~ = J I ~ ~ ~  * * r  2-*4g-c%>~~fqa 
* ~ " ~ g # 6 a ! l  A$T?$ ys"sif f k t i i !  +f&4i tt1P d+hitr*-f 
. -1 I?'*- .xoS U I t ~ j k  J~ y s l l *  $1 ~ J \ V  % E l * '  ~ l ? ~ # + d W  

l y , t 4 , J I  f j #  d 4 . t s g l l f  Y4.B ti lt .  7kttffitr.t Bl#dPt': 

, % E l l  jwsrlnr-tlv ;*~irr.rr yrau 9trrlfk < i lr~n/ ts  Ih* 
v ~ s k . ; r r . .  l s r r ~ i c ? # i  tri* 1!1t: lwf l  cx~rn%ur#- 

Ttrl:, c.uruitt~tn irsn$icdlt:r ;I rlxatru.m 
a i:n S'WJ - tlrno. \r.i t?s?s I Q I ' ~  marbtarrl!np 
.r w~ttf qtourrir &>yrtbtat;t. Pesubiy Y ~ U  
r:,a.se <liftv ilr~slta~h I E that as:, use 
1 5 a t a ~ t  a wtr rrawt or it *%mmercr;lk 
ra:t&acl.cdcan?rq sluttun. or yotr FQ'Z 

'idVrl 1s I e!o~m t f t ~  Sw5 hljrle, trtavitfrng 
18 firmrr qontbcf wtfh the Imd. 

Atmrhek -wlt~zian Y to te!e~& the 

YOU can cncck rhe sebi,.trm~r ac:rbfi 
b y  hshbrng the $P%? bias?i,' ag&?r,: ZX>r 
g + ~ u n d  1*,g~=Xatt QI. TO makt ti?,%% 

k?air@f, julr I t f f  the S&V7 bfxlle if3 a&~@ 
aver 'the ~uund-~ontec t  f d b ,  T: 9 54 
W ~ t h  ehe SVdi* Rrsde ago. 7): rhs f i A n t  ef 
rhc rab, rhc rwtrch ?;tayi rtust"! vuo 
CBn their cock 'trw ~bu!tt4 
sfOtnr~l mhe rsko;ase,k~urron $$@$itcnirr--v~u 
should tpt the 10.ws;r):xd sk." i.tt 'p 

can man;rar fhis w!ts@ kZt;.ae*.i the 
t ~ ~ ~ o  Mf.r.mw $%a corilacrs, F .B 55 
Haok the po6t;w v01Zrndt~lr lead :G the 
LED ca:~fs:ak;.% i,vhtch ha$ a tv@ -, ,re- 
W L  t41e ncqatiw? atohmerei bad to rhe 
LED cwram wtfleh hias a black i-.$re 
You strauirl tho% see the voBta0 Du s t &  
frBm ~uraur~d I ,7 volt$ ro afodft@ 5 2 
w i t s  during the r&f-rimsf dsiot. 

11 ~ h s  setf-trme~ dalay tag$% tu  :,uck 



OW release ~ ~ ~ s h i ~ m  ttrat rnm f ~ i j  t'rtu 
this ayegory -the ~ v ~ c i r  remarns 
m consrani conleiel urrttr the gown$= 
contam I&. When a h k  h a w $ ,  you 

&-we "cis%+=" r d r .  Just puff rtrs 
$ crwer BJFd refwm P)Le SWT Made, 

beding g b  bbdc away tr om rhe 
p m u ~ ~ q n t a t x  r .ah. 

Thwe'r o m  mare witch s ngwn tn 
Fig, 51 -rhe arr3!o-maiW18f wm h SW 1 t . 
As yet, you cw'l see W1 S -aw% eha 
swirdh ktePransd the frofit plate char's 
co~morslBed %ha E-M &ens 6 in, SWT l 
owns twharr vou w the grwhrap- 
setting rinq te she automatic Wrtim. 
S a ~ l n g  a msnu;~l fisraa aflsrw Wt t to 
elm, cenneeting lg~~frr 36 01 PX2 lo 
grrrund, 

Prebithty tkghrr mcrat unique f larr of the 
AE-1 invotes r f r ~  ph(z%gm%~ri : sysrern- 
I& svswm %ha! the l i # ~  , pc~tnde 
the m t e r  indiaron, and M: nf rals tk% 
Cdiaptwm ctostw. Siwe Cam a uses t k  
Amr syftem ia irs m i c e  ma~eriafs. 

put the PLWX ~yrnbofi~ ic 1 Fiq. 56. 
"'BV" mearrs ?he txightm rrr urlts- 

a certain smm~m of tight et wring ftre 
fms syrtam. l'ha br-*r(2g~~ Y & ~ W  has 

r?tztt*ntq lu du wtih the s h ~ > l t ~ ~  s~I.M'T~, 

ftfm yllwrd. w vthet wrtabie. ft's 
s:rretly a f i d  amnurlt ol light- - O) that fighf 15 rra g x S i W r r q  

through the tens Syrtern 50, unce 
gbtovgh the bnr. ftV k c a m  BVB-, 
the bsrghtsters Y#UB out ~f rhB kens. The 
r t m n  1 l l r~~m11 sees BVO as the tight 
fasir- on the f ~ u ~ i n g  rcrcm> AfiB 1% 

responds rcb rhe li@r 1-t by dtmkp= 
irrg a vahagr rhatf pmrmtrggnal tu tb 
B'VO. 

The brighter the light (she hsher rhe 
BVQf, th mote vattagct t b  sxti~arr 
pb~uceil outs out The MOSFET ttwn 
mplities the voltag~ actosr t k s  photo- 
mfi, This a M i t i e d  verrrnn 5f BVB gaer 
to summing zlmptxfiet No. 'I in Fig* 516. 
*?h that summing moidrct Ns. 1 

Itas smefal anpun- 61 adds the &VO to 
the frtm-spccbsetting tnformf~on (SVI. 
Zhtf sholttr?c-meet$ tnforrna$afi fTV1, red 
tht apenure-mrre ~nfo~nat lon 
lAVCi. The uairsc of AVC I w e r r u ~  
vat= carwmianl &ef;ra?nds un the kms 
rrrstalled. One of the faslnotr an rhe 
lid@ 0f tho mtrmr cage ~ ~ t ~ ~ l t k b  by 
' E ~ C  ~~3murn-dp~rrure correction urn) 
determines rhe value al AVO. 

The maput uf surnmiq awl f fsc t  
No. t rr ntwr AV-the aperture waius. r 
d t ~ h r r n  apcra~ng whrch will provide 
proper exgosure with alE the uriabl@.rr 

r.rjqt%alert'"rt @ u g  lui t h i l  fllrlr<.f I r',3tlrrrrl, 

t h  ~ v s E ~ - &  rfict%$ etkl i ,r l t*  Pl)rnrX $&:rxi 

I&- t$l.lRam4m .j[rcTtrr~a srrtorrrr;rf for t  
AVO. fi frrcorul va8 i d s k ~  dt**asrrtt r l c t  rhc 
nlitrrlr cage, atrs ~~arr~nlltrtj 1 % ~  tt.i** 

max?mlrm.&itiK'r l l ~ w  curr*!cl rug$ prrr i#r t  

rrrff?~ f hs rtlirxrmttm.aw! lrrrc ~$~fattna 
tian- S~r~1~sli~hj an?!pf+frat NO, 2, Ftq 
66, t l ~ r n l  adds the cnaarmum~ilpt+ttlrrc 
181981md1100 30 t b  AV rrsflarm,r%tuh 

f~artl SummirrCg afn~iltaal Nra 1, AstsO t r  

j ~ l t D V z 6 e ~  6utgtt)t wt\~cR Clr S V ~ S  tha 
ga@varromercr need@ ru rke paatref 
t !%tap scad t itg, 

Sb tar, aLt we*% durre 95 wt 
meter rsaduul, Hawrvcr, the SIW Akt 
rnform&ttusa at the auapul al htmmm.y 
implrfier No, t lal* cerrttuk the daa~ 
c&ragm.etaang system. Notrce tkw the 
two l~ wrpure f r m  ~ura~raing am@ - 
f aer &u.. 1, Fig. 56, ga rct tornrasrarors. 

Cumpsarar Na, 1 in Ftg. 5ficctntrobr 
t h  seondarewpxurc LEO irt the  fin^&^ 
Far$!, tt ~obnpates the AV sma! ffsm 
surnsaatq arn@rftf?r No, 1 ra the camsan! 
rolrapi reference V t  If AV 2% below 1.2 
v0lt5. the amparat# rvifitches %nf@ 
pasttiye saturatron, A M  1hc under- 
expawrg LED f8&5 an off, tcrifrrrg 
yeu fhas you're wtbide rfre meTertw 
limits. 

The third AV ournu3 at eummima 
amplifier NU. 1 :Q comparator NO, 

P 
Frqure 56 Phorometrrc system 

t 
DIAPHRAGM 

SENSING COwfRf?t 
CIRCUIT MAWET 
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2. A& mmparatw No. 2 aontrds the 
memory Circuit, When YQU duprrss the 
rale%ss butMn te dasg SWZ, the a d -  
law shown in Fig. !.% rwtr  Wing 
putss to the digS~1 rnzmary ekCutt.. 

ZrPoiet, wt ntsntiwnd rdwt rhr 
ntemoy cmskts of an Mi cwtntlrr-r 
series uf 8 Wiftopr, The m w r  rtam 
a 0. f r  tkm, coma ttn  pat^^ 9up916#1 
by tkmtrtm* 

A di&rl-@=maiog camerter 
stacrljy monitors thk wua Anb It tuvm 
the digitrl count im on nslrJp -. 
As the #xtnt inccem, the rOItago m- 
put gf tlre digbbto-urdog connrtsr 
dccnsarrrs, JhL wtwp B m  mw6dw Ilh. 
semdinaut€acompjntbrNo,2in 
Fig. 5 6 t h  miser bt, you31 m a W .  is 
the AV +&I fron summing mpfifiw 
Mo. t .  

Yrthrm the ourput of dre digiutro- 
9n&qtxmmterQropt ra~AVsi~ .  
W oornpewattlr autr oft th wt;d 
wimmr- B ~ t t r o ~ a r r h d d r B c o u n t  
aslgngac itbarsaperatingpmm.TM% 
haw i% ~ i . t ~ m c m ~ c y d m i t T h e  
AV output ~f %Passing wnplifirr Na. t 
n i m z w . W l - 5 ~ x h s w r g z u t o t ~  
dipitat-mMgl #Hnnn#. 

kla\wlty. a9t thia eountiq trkr swie 
time-a~o~nd 8 n i i l 8 i i  for ahs 
wue~srmrWGhitPrrm4c'unr~mcmmt.b 
tb ntkzmudrarithasr krift-in 10mr 
~ , t X u k ~ ' f ( k w ~ n t t H € i m e  
r v ~ ~ c l o s a ~ ~ * ~ t h o c r p ~ a  
*d ttwmghthb- - w. - d m  dew a5mms 
~thrcQumsr~rsodhi tsmmir r#wn 
QOunt. 

A* 1Gnc &by, dw rnW 
fek#%And,sctt#Dmkrorflrsr,rtre 
dia-otHPt-NQnSthaiitioon 
pharocr t io# ,no~r rssz tw@ht  
~ i n e t m w @ * k n r . S O y o u k #  * AV ourput frorrr wmminp wnpai- 
f i i  We 1' hkrf It doatn% m-m 
~ r A V ~ h a s t r s # t ~ ~ ~  
the output of the digitib.tDJni60q 
cxmwwter, 

C n n r i d a r ~ ~ ~ m  ism 
& i .  X)rsr m&llrrr ths d w  
C O R W ~  ~~ -1 rimdm 
c ~ ~ r ^ ~ *  Bs tht3 Q i a a b g m  c&m!s@ it 
~ W W S  d r t  im ftOC d$p- 
SW5@ &E@&+ f @ E& * ~-FIQ &wit 
madif'res the AV aucgc1~ ef the dig&&- 
~ o s a t 8 h  oamrrrttr. Rnr) it supplies this 
&angins nutput. = CempWBtQt MB. 3, 
fig, 56. Wen rhe di@tr-agm-sem 
drcrnit drogj the AV im b&w @I+ 
Vf; reference signat, Pompatator F+O. 3 
witches in%? poririvu utmtron; Thn 
rftuu atf the cxrmeat @wing t h m w  
tCte d&phfag%corttr@t tkctr-t 
M&rl- 

As a result, rhc dk@Wag#@r;onb<rJ 
cketromagrct mkaw its amaturn. T b  
amaturn rhw drops into crrgrOemsnr 
with u r a w  gear to iwremt the dia- 
phcagm=settinp kvcr. So the di&dvagm- 
nrtkrp h r  naps the dkghraOm at the 
wopcr @/rtag-thc prapsr AV. 

YROU4%ESHWTING THE 
P H O m T R l C  SYSTEM 

l n a n m r m x , w a 7 1 ~ t k w g h P t r s  
sum mx&um using the m a l  cicouir. 
v o u ' r l t h s n t # * f e u l ~ t k t l ~ t ~ ' f 4 ;  
a d  ?nwWMmt* pmudtms. But 
yw1f wits in Fig- 5% thn pm haw a 
nsltural &hiding p&t for r r e ~ o o t t  
ing-the CWWI af summing mpl'ier 
Na. I - 

Far emmolt, sumose that YOU OIK a 
crnwr in ttre mrtrtdo#n'twa?it. 
P s r ) l s p s ~ n w d b & v a y s d r y s . t t b  
top of tttcs#k.OI pamar#*fiesdk 
atways pe$% to thc botmm af ths Jtda- 
Yet yew dwck the d M # m  cm rm- 
I n M k ~ ~ t i m l t h . t i t ~  
b ~ t o t h r p r o ~ c n f ~ .  

Yw ttPCt~ knowmtheAVcnnput 
of wmirrq &if* Ma. t mist ba 
o-k, If it wacn't, the d'ghngm t\MLsm 
wouldn't & w6lking. So @r psobkm 
muse be fa Btbri$ttotthsfrrrtownmfng 
mplifmr. Perhaps there's a pIIlbkim In 
d r s m a x i m ~ n r i f t o c . O P ~ ~ ~ ~ -  
& t h U * V i t a [ r k d k s .  

Or, ~ ~ t ) # d ~ l k U s  
t o ~ d a m r p l l r p M f y . I t ~ r a m r k #  
o z ~ ~ ~ r s w i t a l i a * y r r O o P o  
ri~#vnho thr ~ l r l k f c  m=wm mt@s 
#f the s i t  a0m.I- YY(. ti# rmtbt 

sarrKzPy. A@@, you knonr rh8t 
thr~of t f rs f imwRtmin~uns l i -  
fi.r m.wkcomctWhytChr#ua€ha 
rnecar re& FmmrI\r. Se * m#rm 
mjsg bm in tha fewer pM af Fig. 56- 
wa l&&, the ditphragm-sensing 
mislur- 

Pooribairv - t t ~ ~  ttras 
nwWr w the dilwhrpm rronEs 
propcrfy. Maw* y o 0  ctn bgm€wawe 
'YIJ(I ma% (Son'- the omper A V  OUOHI~ 
from summing amplifier Na. 8 .  So ahc 
m&km mvstba, bchrvb+nfhsfirttntm- 
rningamptitisr rad ?&e ptro~otmll. 

Wecsn now po ttrroug)r thc sehcuT1Uk 
ate%-&-step to Jwte the test points. In 
Fa. 57, we're showing jun the tight- 
mcaprnfig ekcuit. Tkir is the mibn in 
t b  uppet I&%-hand eorm of the c c ~ ,  
prcte sdrmaric, Fig. 42- 

Fig. 57 r b  &JWS t f ~ e  circuit through 

w h i  4# preview tvvit~h Wt ' tutnt on 
r 

t)# hansis?~ TR. M g  -1' 
arrreat to fiftwv &c tPno b 
bbs resistors ef TR. Thk b'i$ cumet 
In&& the base of * PNP umiuor 
wound OB udr neptiw, with r a ~ p e c l  tit 
mc enrim. And that turns on the trm. 
sinor. W n g  the takm-burton twit& 
swt #le wme thing. 

The forw& b i i  ir mwu t ) r m w  
M driw tt)c t r m  into u b t r r e h .  
As a mft, V~KY &t& wlm@ dmpr 
aWXS the w8&$&W, l k  W ~ S ~ K  
LC~MI suIctly as a BY&&-it turns ~t 

wbm ~ou*stSYW #.orWt3mdio 
u r m r o f t w h a n ~ ~ t k e g r o w r d  - 

Wm if tha Wnrirt6t hianf ar tursr 
on? T M ,  nam of *r IC's ma!$ 
aperate-nana wid hraw opwattng 
pinew. As a mult, tht shmef w m M  
not rdrrrraa a d  tho mmr ncsdk ~ u t r l  
nat defkm. The only ckwit aiil o m  
librut rr~uM be rhPbmwokx2  c ia i t .  

Soonsofyaurrtandrnfwin:tt# 
AE-1 ir t~ chedc t h ~  d i m @  trrmoi~ast, 
Withorrt' M n g  SW1 or SWI*, maastm 
tha witage batw#m thr emittsr of the 
zm-. Fig, s5, i, gfgrcwnd. Y w  
shouizf mcaun the Wt batfew uolug& 
p h c l r , ~ ~ v a ~ r r ~ o a E .  
kc to^^ Hew, ~OII Wid -re Q 
W t 4  mmskam Jh~uis ba off. 

h)ow, dofa SW1. h d  w i n  meawra 
~~ lmm@%. TII* rime, y w  

~ ~ d o a t o t h Q ~ l ~  
y~itage. Your rr#rikrg H1111 probabht b# 
i u s € o r r k r S ~ , ~ ~ o n *  
b;lmcryes amdWi  M a n  you're dew- 
i r c g c u w m t , t W s i t y ~ M g e d m a ~  
t)rr b@uary'c irt- msimnot, 

It yccrrfan'tgetheIbamry!m&ag@ 
E l  n the udbaor, th. trmdstw im"t 
grminp on. Porilrb ywr r hr& 
lFmskm. of mryk ttw tnnsieiptw is%% 
getting tho bLr it nrvldn 

Yaac*n thm akdc t h @ w i ~ b s .  
t W p . M  th. brsr .nd ~nftrar of tkb 
tfm4mt. Fig. 55. tf $fou'm gemq Ulb 
~ ~ f w m r n t P l ~ ~ c r S d b n u v h r p v r  
r bed wa&aar, And ii you're R O ~  
OlrrtifiOdwkwWald ~sc~eclrntsybsib 
probkm & Fht birr drcait. CIPadc t h  
nmp brrot.bi*s Petirasn* F-w 55, 

Twning on thc tramistor r p p l i  %he 
csrtfemw wttega ts fhb E% input of thk 
MOSFET- SQ  ti^ MOSFET amptit'k 
the M a @  f r m  the iiliggn phalacc2L 
The nqptira kad of the photmell con 
~ . e w  to thl MOSFET'r irnrarting input 
Co-dy, mmsieing the Ligtrt b e !  

th imning input to go men? 
nsgatk. Pnd, sine the UOSEgT is an 
frt\rta~ting mf i f#r ,  ths output at pin f 

more puoitivii. 
NMim the the MBSFET doesn't we 



a dr&s (the fie= a d  emrttsr kads irre 

U& tcgetkerl. k Qiado's, resistance 
" wges as %he current eharqes, Sa the 

SFEf bus e rckangmg ieifhclr ig .  
-1-a rgwl. that was- amording to fhc 
input, 

8) 21 f a f i t ,  rhs MUSFET irs e 
kg ~onwrter-it a~nfiifitf the tq of thil 
inm, rmrsn is -2 Ev's fexpclaitrc 

wluesb armF€ timar with r8fi-t to BV's 
I k i g t r t m s  ws8uasl. Sa &a MQSFET 
&mgetr the gain +%xgtd% to rhe iftwt 

to IwovICbe r i i w r  cwrout7 
fheucr5 om probbrn wirh using a 

samicanduarw as a 8 d i r c k  c~nporr 

llrar meam cham in tbmprratum aim 
aft- the win of: the MGSET. To take 
a t a  of &is pca&h, the A€-% eses 
w*~arom.c~npcrrfirzi~elrcui~ry, 

P rrsckinq tram is to^. aiw &wmpcW 

a adroa. M~-S to the MQSFETS 
naninarsrtang arkput. Tho ttodtmg mn- 
i s tor  track$ rmmaun variations dnd 
mitkm raeeded ~~~lparsations in the 
~ f c ~ o n c e  rdtqe, ktra, a &r*rnktw 
ho&sm rheMQWETourpa. fig. 57. 

Ysu em wr the thennstw RTC 
{resiza~r warpwatum centrolf near the 
tap of the penlaprim in Fig, 58, Is's 

* a coil ai wks, With at* xhe adlvmcd 
..rimr#fu~1~t. elmrani# in the AE. t , 

Ps s o m 0 l ; r t  -wising tc+ cl a rii ei 
wire for tempwattwe stab#$y, But 

a maran. k the! t-we at 
tme win  mawwet, rha r ~ l l b ~  

inct@s%--e mSjt7k tamperafuw gt- 

efficknr. A mmicanduaos thermistor 
ngm\a#y has a ns(lati~e t-?aW #= 

rf.lieknr. merring the trohnot 
deerem% as tht! Pemperatuce increase% 

The thimistor a& hr ebies m&mr 
*rue as t h  i n w  resiSlana for d i f i w  
ARS. Cmseq~mt&, the ghn af a85 
*ar#s mdFn@ t6 the temperature 16 
make compawtbns. AW, as YOU un 
see in the wrnpkt~ s&ma%k, is inside 
PX2- This m@iFietr a e y  one win tn- 
war rh& sigosa5. Sinm ltra cruwt af the 
MOSFET p x s  mare w.rftFve with in- 
cxewed Itght. tk mspur: af Aft5 gms 
~ESS pwitbe- 

Nwice t k z  xhe C & k k  mh of 
AR5 iwfudw a vafsabb r~$~tsw-VR 
Qnn. VR Gain is ane of the rex4stw-s an 
liba rr~sjaor barb-xhe n w m  xhe 
back of the eamw;t, Fig. 48. Cb&ng 
r@e setrieg aa VR Gain ehaqga the &R 

'i ARS-turna-rcg the wiper i;l&wi%e 
.,masts tOtc gain. ruwtiw r k  wim d. 

soustercra6lruriw &mews the gam. VR 
Gain pcavidts aenr of tht~tandgrdadlun~ 
mmts yau'rf rrw in mtiq uo ths 

fha -rtot hmk& srr t k  feedback 
C ~ ~ W I I  af ARB iurd serve$ a0 ;a f i trsr .  t t  
aamminsatca for fiuctuatiairs in rhe L@r 
sausoe, w!3? 4s WOUI~S tesvlr from iiua- 
rescent li&Zing, 

Whm you cioItf e t i e  b-tighl swnck 
$Wf 0, Ftg. 57, ARS w m  a rwnminq 
ampfifis, I t  ha* has &YO ;nguI C P S % I -  

t a m s .  SWI 0 hooks the onverting ErtWt 
ot ARS 18 ground thtougn zhe M t r g h t  
+es&tw Rkv. So closing SW 10 e a s  ?h 
Buraur at AR5 so ga more wsrtrw Oar 
the a#%! right Wl, gitrrng you lire 
intmcion;lt ov~-rrxpl0.5urta. 

There's one more ep amp t h m  in 
Frg. 57-kR6. AR6 holds tfm srmtn- 
verring irm ~f thB M O S f  f at -a #rt. 

sfad value- And R lcvel lLetr the owat- 
ing point of ffw MOSEEY. Here, it toskr 
a 1XhOugh R brel may wiginalfy 
WR ifit- ah an &unmcnt--iff sn 
the resistar laoerd. rann~& 16 &f! 

#Vr: attgusfmm't vorrw4. Htxwwer, R 
leuti $ 5  a ftxtapl re:;staoce wt h, 

Lea'c eraaw trace *rProt- RVO supat 
khrougb the ciccbttr af Fq. 57 If vnar're 
check lng fht' etgna? wrrh a ~alfrne'lrc~ 
you atwrrttt see a c b q m g  w!rqt? at rhe 
MISSFET sutpt~t [Birr $1-a vdnage r b E  
goes mr~ ~sr. i iui?  x thst Ii@l? kwl 
oncream, ^TSrrX C*~%J~~PB v ~ l t w  F;L%R~~CI 
FW ~nput ro arndii~er AR5, 

Bur meafurmg f)rr: utzft&ge a t  pin ? uf 
PXZ, you shadd red t ,2 volts lagam, 
the high win drive$ qfte tnwrxing im? 
of AR5 to t ha! saw U Q I I ~  $4 the nun- 
inverting inputt. And at %& output sf 
AR5 Epin 6 raf PX21, y ~ u  Mould m m  
rea tr t,b*itt$ voltwe. The w@frage 
SWUM detxeas--ga 1.a~ pariz~w-as yau 
i m e a  the Aghr tevel7 The arrQIut af 
AR5 then @m t9 ttre next ampiidrer 
st* rhrarrgft input r k s t a r  RLT, Fig' 53. 



THE SUMMING kBWPLIFiER A R 4  t h  feed&$&. Bur to? avail*le-lig&t the particular fms, 8~fiallifi.g ?k kns 
functions. AA 1 uses the AE JPOU~. sefcc# rtte rsisranw sf VR AVC, one 

Alsfllafter Af31 smde PX3, Fag. 59, tn fig. m. w'w a&ts& t k  EF of the two variable F ~ S ~ S ~ O ~ S  ~1 the side 
ewfa%po6rlds to w~ir~garnpt t f , f&r  No. 1 input to AR1;. Hetee vw a n  of the mrrw W p ,  RLT, YR AVC, 
in thc hfa& dtwam, Fig. S. AR t adds ARf strvpr smmrng m@if kr for wci VR SN.TV dt rp*rc a input rrrsietw~ 
the ohstti=-spesd ~nformatrcwt. t k  atamat& expasure -grol. The BVO far mpi~ficr ARI ,  
hf~n?'tat&tI. and the fitm-spced infor= sign& from AR5. Fq.  57. rs applrcd lo fbre't one more imt res~stsr- 
mation *a flWO the AE input of AR1 throufjh resistor VR1. Fig. 60, VR1. one d the varraMs 

Natigc in Fig, 59 t b t  k R 1  h a  two RLT. Sincrr ttts wtpot of ARS gaer tetr eesistars an the ~.eoiltor bhard, Frg* Slf, 
iarv~r~rrrg inputs. Enput resistua RLT parrtiva! qyjttq ~ m e a r i n g  tight, the output ~ 0 v i 4 J a  vmr & & t ~ t  for AR? 
kgokx la the kE iWtomafic enpowre1 of AR 1 more wit*& with imeeiw output- FW s psrticuhr d i r r a t i o n  of 
input. PCMt input fesi~tor R2 R O O ~ Z  to im l i p h t - a ~ f h ~ f  PXI;KI jn~&on. film spW. & t r t t~  #?em$f bgRt Ltw+l, 
t k  EF {filaetrmic C 1 M )  fn@ut. fhp Bur remember, AR 1 adds the ather and ma~imurrr lens gpenm?. y w  xhwk? 
other end 0 9  R 2  00nwd31 to Che hot- variabfRS to the BVO c i ~ a l ,  It gc?u the haw a cmrin sutfmt from AR I .  Adjust- 
shae  mt:t that automicdiv sets the firm-speed and shutter-- inkmation ing VR I -idins aet~al@ m l r n r r i - ~  tk 
a m u t e .  tram 8W fuaaionol re~istw. tn oapuf. of ART at Jn 13 of PX3. 

With the Speedfife 15SA mstalled, $chernatk, Fig. 60. var*abk rwistw VR For mest of the trouUmh9ott~ WSs 
ARl gets its input tkcoogh resister I12 SV-TV indicates the mistance sel by %'if dewib, juU rt>ocm? my vloitAlgttr 
EO rhe EF imt. ttra 5pc#ltiw piowi i  the functiolhal asWx. wilt do the job. Bvt you*rs e x ~ e c ~ d  to 
the i e r p f l ~  signal and reo~ntor Rt  provrdes AR5 a W  adds a mwctEtion factar fat mdks the diuntmc~lts to t b  nittiutift. 

That means a 3 f#2 Qlgk vrrlmter 
pr;rmkrlty trecomm a mersitv for 
adjusting tho A€-2. You jurt can't re& 

andog mew to this kEnd af gwdrkn. 

CX)NTROttlNG THE METER 

ftrc output of AR 'I mrw amtair# the 
ocatsf diophrm infihrftwfwn- ttre AV 
fapertun vafuel, TSt AV, yw'tl df. 
h~ ~ w g  fun&mq: k #mt@glr thie meMr 
readout and it !at$ r)re Mwl dhMragm 
upming. But to p:avido the firtop 
W&&tion, FPZe metes W t  om mmc 
elt of infwmaxiotr-tnt mzximunz Wefa 
Wr€? d the kens, 

lrtffrlSing the lens stt thQ &rt+noe 
of VR AVO-thlrt'r thc m n d  t~fiPbk 
resitar controtted bv the maximum 
r;r#rtwc wrttction pit+. 1Ac fe6rtmCs2 
of VR AVO, Fig. 80, Q D ~ W Q ~  the out- 
prrt of amplitiev AR2. 

rcgorics thw y w  ~ g r r  ~ t j u ~ t  the am- 
put of ARZ with am* af the resis- 
tors on xhe reisfor boo&-VRB. VR3, 
then, povdes your mawtmum.iaprtttm 
adjustmafit. W e ,  yort'tl inwit  s tern.. 
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A 4  you'll irdjost t b  witage output 01 
VR3 to get the p r w  Wfags at Pin B 
.of PX3, 

Amplifier 4R3 ~UIW adds the AV I* 

dormrim t c ~ n  AR1 to %he maximum- 
mum informaim from VR AVO. 

,ad t b  output af AR3 drives tho 
varmmem. the lsvtpus of AR3 makes 
the top cif ghe gatwmmewr moro OMj- 
tbe or icrs positive, depending ~r 

signalr, 
Ym'ur! seen ttm the ptuulonrtmr 

n d l a  deflCGtX further for a iower I&& 
Icrel. Tracing through rH thaw phaw 
intrarsbm. you can now see why. Cat- * again VOU Ww i#t increasing 
l&& i d .  The output of MU!SFET 
Phrrn gcm mzn. pcsithC theoutpnd 
AR5 goes kw pwiti+a, thr! output of 
ARt f p s  ~raparitiva*antt~orrtput 
of AR3 poes less potitira. A d  the d 
ratutf-the  to^ of rb osgslvammtw gocr 
I.sr P o r i P i v a  

&kim tfre zop of t)\a! g~hrananrrt~r 
tsar txtsttive, f"@ €50. w i m 5  the Wtm- 
tial difform aaorJ the nwtff. RutO 
twause the bottom d the meter con- 
-aopm.Sym hmtbwrcc~t;  
firming ahrwrgh the m f s  mil. And 
tf# m?&le dgcnr0t no# as *. 

Rw adiuatmnx fw- d e n & -  
8 OurDrik-~Ct~ *@& 

-tats dVY CempI~ p-xer hwe 
.. kt* tiw trPD t g ~ 4 1 ~ f d l l C h  

mpkss  top of the gab-, 
fkg. 58. A pregua spring hcW the 
oahr- mcwmanf in o momring 
@WE. So, d n g  o qimm mmctt, ywr 

wra tb pbfmxaetar until you ge 
the PD.(PM fP$tc@ nrrdmg 

THE MEMORY $'C+STEM 

Man wmwtk SLRk with ace 
~ f i i i c  aomt~k rrcWe * a p ~ # r m  Irr- 
fam&ion h o rrwmrtr mpaciWt. tf 
cb AE-1 usd a mmwy apwites, it 
muld bimpty tA#ylr! the czwafitw with 
the AV infQmatian #om RR1- The 
&ape on W memory epixiurr wouM 
 hen rkmrmlne the dkpksgrn crpeninp. 

Bkrt k=em cnglbrcms dacidbd the 
fi'~W@ryc&%or system i&ed tht 
pis ion  they waned. So W, they 
admed a trrmputrr gdncept for rttain- 
iw irsfanh&tbtiPls-a digitat crtunter, Anst 
the A 5  l b c m ~  the firs camera ta use 
d*it&l Icqic. 

f ~ ~ t - g ~ i ~ t e d  mr&f PX2 cantams the 
"qmf weem, Fig* 61. PX2 rewiws the 
,but *f A R I  n pin 5. So you e n  

mowre the tttirm$nq AV sign& at twe 
te"s--pin 5 of PXZ sndl pm 13 ef PXf. 

tnwc PXZ, the AV iignat goes re two 
w r a t e  commfatart, Fia. 61. Cornpat- 

atur CP2 cw~wofr tfrs wrdtmtwfllm 
LED, And QompaatoP CP3 controts the 
m m n ,  ck.atit, 

Earties. we rndCt&nad &at the AV 
signal from AR1 is mom ttun 1.2 W G ~ S  

in thQ tnrbb W i n g  r a w .  CP- 
ator CP2 C o W r C S  t)ur AW with the 
t2 -veA  Qc refwe-. And if P)H AV 
*not dropr below 1.2 uo)tt, the 
p w m t  N C R f  Qtl the u n b p e w  
LED. Thc- u- LED that 
fbohcs on inrd off at arr cvsgra$bing 
ram-4Hz. 

Snas ttrs LEO f W h ~  (r- than 
gfswins lreabityf, you know tM A€-1 
nust hnre a bui&*i-n orfil5atw. f he d l -  
latar skCrnia & Fig. 61, an mrbC muhi- 
vibmer, rupgk tlro M M  fieadd 
for SeVemt appliestiolw. wbm y w  de%e 
WI. .ttw osci9atar sends a S536 Hz, 
$Qrbat to the -it down carntnr. 

T b  =it d a m  Counter #sure & 8 
frequency dkidar. lthw2a sepwata f H p  
tkps CbW. And each bit diuaes itr ira- 
put kwucncy in haH, So at the first bit. 
yau qet a frequency of 32168 Hz, half 
?he usciliator tr*quency* At the 
bit, you gtt 18365 Hz., at tho ahird bit 
8192 HZ., ate. Keap dirrding ?h &* 

q w w  in hoff snd yau'tl eazh 4 Ha. 
st f i e  14th bit-rhn4r the frepuew 
thrt drives the underexposure a d  mark 
ual LEV$. Pk the 15th btt, you ()et the 
2 Hz. signax for the =if-trmcrt LEO. 

Fgg, §2 &ow$ the opiwarian af f h t  
frequency clw~drr. Wur simplified t* 
drawfnp to show just one bit-the fmt 
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ftiptlog st&&, Oepending m the Rip. 
ffop deign, It rskm pither a p ~ t i v r - .  
going pulse ar P nqativ8-Qeirv r)ufSR t B  
tf- tfie ti@-Bop. A dtlm in the in= 
gut pulse telk the f#ip.fliap to witch its 
autputs ta oppos%ta maas. 

SQ u r ~  in Fig. f3lZhat Y out. 
put of thc fiip.blep is  at &itr% o ~ t  to Or 
try 8 puw BppliedS Me "&imr" inpur. 
T k  other eu¶put, Y [nut Y) Inus - 
~ M B  in me 09- SW-~. A fii~fm 
h s s w r l y  ~ r t a t c 4 . O ~  t. Ar#f th  
two olutgwu m a  always rn at iyxrPPQsjm 
M1Cf. 

A pokitiva.gsing pulse amlied to the 
krplur tr-i&pm the flipfkip. So %he flip 
ffoO chmg?s sw** V outpprt p s  
30 t md€tu$tT&utgrrtgoerecrO.fkrr 
w)wre-wawe input pub t h  drops b d  
to 0. But the flig.flep dmm't change 
cwrditkns until thfl if%@@ mrtr tncras. 
inp @n. 

As o rr#rit, the signal nirlan from thQ 
Y arnput Wks like x h  input z ipai ,  BW 
thC ~~~QICMIN has been d i v e  in half. 

with the figW at the Y QutPut- 
it's && iapgxxite in @ w e  rs the Y am 
pcn; So ttw 652536 Hz. siqnial applied to 
tfte input bacQmor a 327M Wr. § ~ R J  at 
the wtputo, It's thttcs $Egrt&! *at Briue 
the mernwy circuit. 

An @.bit up coatmter powides the 
mtmwy. The @.bit cohlnws irn'r much 
4 i f ' f ~ m  ifom tbtt 20-hit counaar. Bur 
it's used fur a difftrent purposa-it 
murats the pu1w f r m  E)fe fils 131t of 
the f reqarencpr drvider . 



CWm the &ara-butko& switCk 
SW2 4l#H& 1 "ci&* P#SC ti3 tk%*it 
am= difuqh the "pram" Oaad' Flg. 
4f* zst ss%h?3 Y cnttprB to 0- 
Fhr Y ~ ~ t D c t k  tO 11% Now, t k  &bit 
writer can cwnt me- 32.768 KHz 
signaf rppiied to its "Iclodr" ~nmlut, 

Ttre &mpiif&d di;lgrm, Fig, 63, 
sbua hOW tbf 8Qi exmnter C ~ S T  

tfra c W  pulses Cowdm that ygu'w 
iua appl-W the "'dear" signal, %o all the 
Y autoutr afs as 0, And each ffipf- 
repuhx r p~sitiw-g~ing puxts-m l-to 
@Wing@ mtw. 

Wnim tE1E -mpuD m s  * i f q  gmi€*, 

flip-flop NO. t ch-Zicte~-ttce Y 
twrcpot. Qloer ta t Pnb tRt If mw(# 9ocf 
19 O. Fb. $4. H w  abous tligrflop No. I t  
I t  &em*r tw*, f4ip*W No. 2 
w i r e s  a 1 n r'& irrp4 More Klf 
r h p .  But it ~%QW a b inwt from 
the Y ~urput of f l i fkrp NO. 1. 

Sa, aftec ttw first chdc pulw* thu 8- 
bit mnh6f "00000Mtl.** T w o  
Wing e c  Finsry symm to t h  decimal 
system, that's a munt of ' ' ~ r t s _ ~  

The c i r r ~ t  clock pub wain I r ~ r r  
rttp-flop No, f .  &B Y CWaPmof t f i p f l ~ ~  
No. 1 gcwsto~ondtheV~utputlpors 
EQ 1. fk 1 '~~~tti+P~uq~~~flip.frop 

No. It trwn flipltW No. 2. FQ. 65- 
Canse6ymt%y, fiiptlop No. 2 also 
&itnger aabzr. And the munt, t a b  
Barn the Y o r r t w  w& ''WWXtf O." 
In tha d& symm, o am€ ~ f .  

s%a~'' 
W b  the flipflttp reaches the magi+ 

mum o a w t , e a & Y w # r r s t ~ € ~  the' 
t stare. So you have a d9tat QWI~~ O* 
*l f l f l t f l :*  o car;mc this transbter 
tro '25%" Yst you cen $rap the Wmr 
&t wint between "'Ub000CW1" and 
"1 t t l l l f  I." Tha 8 W i t c o ~ r  r r d n r  
m whaxtecrer comt it h e  reached on 
a it has wrMing pawsr. 

USING THE OfGlTAt CQW 

Th% cmrra, dsough. &t drr mwh 
witft o d'dtd aunt-it nwtt first c a m  
rhn counx rn o Wtaw- ft rfien c ~ m -  
pares t h t  vqltrcg~ to AV s i f p f  from 
Ant, 

-F fm the Wwnatk, r ~ u  can't re&& 
stt h w  the digcaai w n - l  gets carnrenkd 
to r d t q e .  Ail t h s  ukes pbm rnrvfs 
PXZ. Bur you see mplitiet AR4, 
Fig. 61. wlrich p ~ v k l e  the anekrg wait- * at its (HlfPQtf. 

The wt tq  at 'the ourout d PrR4 
demises as the count tncncrtsr. Can- 
parator Cm t)scn ME drrf d~udar iq  
voftage at one input. Arrrl it ixwwwer 
the votU6)c with the AV s i ~ ~ l f  frarn 
ylmmrnp: mptifier AR1, When the two 
vahages are cqubi. CP3 ihutr off the 
do& pdrar. 

Fot esmglc, suppore you Lave a law 
I*r condiaisn. Tkat meam %tawems a 
bw AV signPl &*lied Fiaa the norlrnvert 
sns mpux of comwafrtr CP3-o law 
rafermce, Then, as rhe 8-bi1 cwnmr 
starts cawtrmg. the w w i  at ARR ;$ 

Quire a ways atxrve the rekrerrcc. And 
th:s o~frnl, applied fa xhu raverting in* 



p j r  a- CP3. k ~ ~ 3 -  l a  C : ~ ~ X F M Z ~ ~ ~ W ~  5 t a t ~ -  

d:ej s l r r @  ?vs:"*e  ̂5t.tftt 

B3.u~ as :ti* 94s~: r3wrrm so=t*afuas la 
munt ctwk wiser, the nufptrt Of AR4 

r e a m ,  The atrtftut ab AR4 keeps 
& p r t ~ ~  wrCttiw ckmr and &.la%er ta 

#xd AV iwut .  
finsffy, tW Wtrtut of &OD$ 

taw r?muqk ta m t t h  4he AV signal 
?tarn $48 1. fkmaormr CP3 then 
rvatt@ip% to rhe eaa:wist& f;iriw rraw 
wKf &UPS 6M fhe memory ctrcuir. Ttts 
A V  rt;t*pus of AR4 now matches the 
A V  inwr tts wmparatar CPS 

W ~ T  ha?, ail ?his ;ntmm@ihad? Ir'r 
iusr taken Fh6 chxnQing AV 5-4 tram 
A R l  and memar~zed it af tBs: sww @f 

AR4 The manrctri&d AV sie~n;rl g w s  
back $5 PX3 ta arrrtim ttrp m d  
d;aphragm awning. 

TRAN8LAtlNG THE MEMORIZED 
AV 70 THE ett APHRACikd QPEEN1NO 

Thet memorized AV sigm J tfnm AR1 
ps to tfw cnueming inpwta! Gsmprnrtar 
CP't, Fig, 66, A& rkr outpor of CPI 
cegarraFr the b ' g i ~ ~ h f m - ~ g n t r ~ l  ekqra- 
maper Mgl. In rhs waM mer ing  
r a w ,  ~lhe memg~izd AY ~igrsil1 $3 

high@ %bra the Vc refe~enm roltqe 
r -2 
As f- sr thk d i t i e n  *xi#% CPI 

remains in di saturated negatirr rtae. Sa 
CP1 iX3nneI:a the tawor md 09 * e e i ~  
trmagrPlrat Mgf re3 ground. Tt*at irrtawr 
c m n t  ta Bow Il.rrw& the ~ ~ C E M -  
magahtarst, 

The s~illatar in Fig. 61 pt0trhSm tRft 

t if n86 dt.:;ly fhdf h~t luw~ !he 8- tk i l  ~ b t t n l ~ ?  

la reach It% mawitnurn coua~t Afbev Ihic 
delay, sn eiraronrc awctsf* r*ts*do PX2 
closes. Capacitor C47 then di@aiy~'t 
ghro& the c o a t  ttt ~ h c  ~amk>.)lnat~tpst 
menet W.  

Now. ~ h g  cambirt~tiarr mapet F.%2 
rleleuai the r n r r t w  knd, sr thtr mirtot 
r i p s .  the diaahragtn EIQW, Tf* Clra 
phtap can wntrnue closq as 35 

~r;trttM F I w  thrzt* tFte diaphragm= 
cwvof etf@~r~magnrt #st. It's up t~ 
the cdia0hrqpm=mriq system ta rrlr 
mmpariitar CP1 when t)re dimhiram 
b rtiaclheb tM 8 r 0 p  8lstUP. 

Zlte dirMw-sensing fhsbo: Y R IV 

r#r tha side a* the mirfs~ uge p ~ v i d e r  
ob newid irtfannarticsnjt tdam the 
posttien o? t%r dimqrrr rs :he AV 
~i$#aI. Ab the d4phagm dose%, the 
c%iaOhr@rn-serting Itu*r m v e s  a+ *rw 
sbng the diaptr~eglm~s~nrrnp reinor.  
And danet f~s  the r & & t a e  of 
VR av. 

Lola~srimj the rcrrtmm of the dm- 
phr-=wing tesixfor Lavgws  hie m m -  
a r i d  AV input ra CP1. &. Imking at 
thtr opkaatism mrwther way, it bri- rhb 
tnvertrng mpuf C J W ~  to gaud .  W M n  
5 4 4 ~  AV r@wf drops tow m a w  to 
ma&& the j l ? r c r t a  reteawx. 6P1 
r&zC)lts co the -& t ie  stare. And that 
$bet$ off t?w current $0 .oh diaphragm. 
csmrral slecrmrnqpn Mgl. Mg1 then 
re- hs armature acr %top the dk- 
ptrrqm a the fiphx: epening, 

For exumpte, let's again a s u m  fhat 
wtr're sOMMting u& a lwJighr con- 
ditirnt. So there's a lw AV ngnal tip- 
Hied to CQli-perhaps vrrw base to rkrc 

'I J-v~lnll rn.letez%f+. As 3 tr+fslt17 fbrf d t s d  

pix~.!qrn st '~azcq rc%a$fOr mt&% ti mi^ fl%>~X' 

,a smalt d~asnrr l a  mrtclt tftii A v  S r r g m f  
ta the fcfermcr signat Ant4 %he @?a 
flr-caf~tttal efrc;.lrrama~nst stow the 

drmbiagrn at a i a q !  f kXcraP 
Bolt uzrc;fes a hf#.lt@ghr d r r @ n ,  

%here's a lac* A\# ~rign;rt. Cmeyuerit@V. 
cfiaph~ogm has 10 at* dmsvn fu* 

h Lrr!n~ir@ d m  the dkv rrrgclgf t0 f * ~ ?  

feterenm signal, ' P k  M~1i ~f?Xflm@af~ 
Fw'twrm migr~apci TangMr, Pllawrotg IhQ 
dhgf-ifmm t~ c t m  tts a onarltw fj: 'st~@. 

Supp~se* zhn. veu hawe a atuatron 
where the meter ?&#I$ 'CPr6 WOW t'stw. 
But tks dir&fqm fails ro frop @o*n 
~ F O C # ~ ~ ~ + = I X  atways ~PBPI t fwn Ers tM 
gmntle$r f i s t ~ p  DT r t  always rgmain~. 81 
t k  twgerr tixrop. 

Sam the mertr wads prawir. y6u 
know tba~ yousre gerring rrrr n@? AV 
sqmi from iAR 1. So €the problem muty 
& in ~ m e t h i q  that a l f m s  s ~ t y  the 
Bsaphrqgn ctgurre. Ydur Bias! %i@sf - 
the diaphragr?%mrifb& wist&r VR au- 

We've menligzld %at VR irv sits on 
tSle M e  of the miwar. c;s$?. Gut yulc can 
c W  the opefatian without ~%rPMurng 
the mifret cap+-wires horn VR a* m;nz 
n m  tbe d i w b r w - d n ~  fcsiwgr to 
The WQ of fhe Itex cirwir. 

t m x r  the armg wire mlggdled ~ C P  

Phe flex citcu*t, Fig. 6?, f h i ~  r f  the eim 
that c ~ n m t r  WR ow aa PRW 2 CJP PX3, 
t i  you dos;c Wf an@ n r ~ u c 4  Ehe YO~I- 

age .aa th;p oranwwire cunmhn, you 
Ilrauk! rnmur* wau& 1 urrlr, 

8ut  p r W t v  tlrg si8sie4t ww iQ 
check VR aw IP f~ me an &rnmarrr. 
(;pck rk h u ~ e  aknd sash in *+ $too\- 
k w s r  Luea-EM% b~rer fkc I%twBr*m- 
uaning lwer.Flwr, naemc* tbrtsx$tmce 
m n  acmgi?&fe mfka.Xi#n and 
ground-yau &muM mewre amund 
t.3K-2K. 'Fhcn. skwly fi ddia 
plrragmssenmg levew taward ttrs Ownam 
of' r k  rrrrrm cage, h d  nate fhre ?ex%. 
nnm change. Tho misatwe ~ c c n  
rhs trraq@.#rim a n m t t a n  anf ground 
xhoulcl. smmttrry decrease to rm than 
tK. 

tf you gat metis &ng WiSe mau- 
ing dtt di~taarnactting W r .  y m  haw 
a WQLI(E~ ~ r n  *tk& diPgfTwd@#ing 
r&Wr VR w. Ant3 yoiu* @rtg npa 
ham to WH tfre mirfw w. F w  COR. 

tact mrttfifq sa apm* cwld WM 
the ~~~ to aw down Wly, A 
drm Gaul# cause the clispfrrqpo to 
fEmain fiafly- meit. 



Thereas snmw iiCcafy *it if t)w 
grsr mmtinr fulty open-rk dia4 

*m-U.mtrel e&cmmapar &l 
swed h 4.&ft?eiwr. Bf ms s m a w  
has BIP wnm. Zx won't W d  La ammire. 
m amatur& than- ~~ *el die 

-slm'riq k# -mdimly, giving 
W ~ ~ s p l e ~ * ~ s # r # r  
wmrn cclw-e8 ako )mm a mg 
&wtlcab W W h ,  

Yau can't as w ge w th6 d i  
#ffjwicwrauti ttds art 
* b @ m m d t b r * a r w . A n d  
rsmmdng ths m'mx cogb tegtc* qriw 
t bit uf dm&&* Fcmxgdy,  .)mu 

unchck tkedH-c~ntrd*LrCE 
mrgm a d  t)#r tmshunW wm-ation 
withaw nmavhg thc m b w  w. All 
y o u h t v r t Q ~ i t * a f f o ~ s O t a t c  
a t t ~ ~ * ~ f ~ ~ m n a ~ .  

Fim, mmcm the Qm-pkte feathc- 
me from thatawind&Yarrcnnlron 
nmh thlB tRfCd scams Wdinghsnd 
~~vm-pkw,FtO. 68, 

R t m ~ l e  ttsr W - p k W  ww rC the 
% P ~ X  Of the emmil, F* BB. &I; w 
~ f u t  in rewing btf twa wwt. at 
the m d  of ilw m w w  plate-* mmw 
wssthrc& spacarsfar theMkteh. 
And r h a ~ w i l t b s h w w a y ~ u  

mwa &e Cdylrr @a#. Aft= mmuirq  
'thlr vtronrvlr and the -C p & e l  ts$&m 
dw-*m*-&*r%nouvn 
*fig. @-&at bids the raaffn in @ace. 

F m  tb ffQnt of t)lo ctmarP, yuLI 
can mw rn thee Eafinectloaa; ta ~ h b  
Rex circuit, Fig. 70. Thrs @mtn wint st 
thc we arnmCt9f.m goes to 4r% mro- 
ntanisa =it&, dm wit& mW10tfbtS bv 

E-M pin. ThK rad w h  Mbd 
r t ~ r  trtaclc wire ga &a the mil Of the di- 
phf.gm-amWtlf sXtctfy1n;agnet Wag$, 

Fm. 73 s h e w  r vmirth, m ~aarf isr  

wmb of thc f k w  drrxrk Here. yuu can 
rn fiw (Pgfher h n  thm) conten 



gain#. TBe thee wirer c o n m  to the 
xap tRreet mntsm-the sancca seQtmme 
as rhwn in Fig.  70. A d  a honing wire 
shms the btdMn cantacts tagether, 

Yau can naw check %he Wanicaf  
--~&rr and the Mgi csir?taromagnap in 
me step. W a p h  the k and st the 
&isplzm~ning ring # ttrS eutonratic 
go9Sticrrr. Then, shm $e(wean the black 
efeerrewrrs2 w a d  tk n-wmf front 
pkte fgumdfi. fig* 72 Waeh t)re d b  
phfagm leevrr as you Pelem rfr% shutter- 
the diaphragm shacrld nap dovMt fully. 
I f  it &xs, yclu kmm tfta w i d  
mr.h ; lnh  a id  tfte Rast e t m o m * g ~ ~  
r c  @,he-you Wt hiwe ta puH tha mir- 
ror tags, 

Alf y#'m ddng in rhis &azroing t e e  
is t-unnirrg $Im tune* d i m l y  
Mough MqJf, Ya'm m i a g  batwmm 
rAe q a X i w  almto- )eed and 
gmmd. ?hat bypass PX3, 

I f  thr? dispttrtrgm & w d t  nsp &mm, 
w catrM hdVk anDRQnMg1 wi£,tk 
y o r r ~ h a c r o ~ ~ O a i d f U c ~ c -  
tion. YW can dradt &w mil by -- 
lm tlre &- b&tvvean the rrd-s~ire 
w W n  mb ar bbckduulre corsnw- 
ti-, Fig. 70-you shtrcwlQ atwe 
maha&. Euz inrtiXheccsrr-badeoil 
oc fmchmht 0#oMm-you're wing w 
Mtorwmwet3wtmirrsrrergt~ 

eWlTPZ1 CONTROL CCRCCIPT 
Ikriike the pbmnmic rymm, me 

S J W t m ~ ~ i r a s i t i r ~ ~  
vardQtUi. HOIUWW~ YOU mzt gat tk 
I B - f e i n g  system-it's rCI in- 
sidcdraFX3 circuit 

Fig, 73 shams the wadolpof xfum.m 
plw schematic d~ eontralo the shutter 
speeds, Hlhsnyort&xta&urtersppg& 
w'vs W n g  the r&stsnt% of mimr 
Rt. RT itrr4t zmwplty r variabk r a s f w  



- - 
sr the -matic w l d  tewlicats, Rather- 
RT con~irts of a rerim of &xed re.si5tcari 
mounted around h e  RF circuit baarid, 
Fig. 74. 

The meed rclccwr, sinin9 u d r  the 
spsed-kmb coupkc, turns with rhe 
speed knob as you change Sbuttrta 
speck A brush on, Zha un&banUe of the 
speed d e c t s r  &en selects the r & i s ~ ~  
in @ r i a  with the timing capwitor CT. 
Fig. 73 4 Fig. 7% 

So &e &taws of RT determino& 
how Iwrg. it t W  tR9  king c9pacimr 
to charge1 HRNn ?he timing capsci-r 
reaches ;rpproximamly 2 5  vdts, it sRu& 
off e witch ta b e  &ing.euruie 
ttstrurrsagier W. W men r&lep~s 
its mature and the dofing CYY- 
rain. 

You l t q  d l  &at the Mg3 dmf* 
magnet domi12 s o r t  M n g  atm 

until capwitor W7 dim- thrtluah 
rtw ?I## wil, in Fig. 73, y w  can & 
mc Mgz dewcfs* which remes this cur- 
tlMt *ow. T h  *2 dewlx~f than elrer- 
giit-so tha ciodrrg.curtaia dectcMnmn 
w. 

Th6 ~mr-spmbconaro3 cimix, Fig, 
7 5  Jhua cuff Mga #cording: ta the hut. 
tQr weed jnw p e h t  &tie in Fig. 73 
#at; ttts $he--trot circuit 
canhim amthfr amparator indiirtlm 
-a'!& CampanVtM. cm oerws Jr dw, 
rnm for tlrn ddnpcurtain eWe 1 
mror\et w. 

Atikcq& fig. 73 indktar the 
er- amwetiarrs fm the vuiour conrpon- 
mttt it dcnm't nslfy show how the 
circuit w o r k  Redrawing ttw Firwit. 
Fig. 76, makm the srpentbn mre 
apparmt. Yau can nwa ss that, the ti* 
ina rrn'rtors RT am in a r k s  &th 

P - - -  - - -  - - -  
timing ~sprdtar eT. 

The two trgnJidtm hwm in F;ilE, 76 
m inside FX3, WKBer that ~rsnsirmr 
TRZ, the Mq2 dcrtiElur, turm on w+wi~ 
y w  4 r m  &s nbout button. TR2 
&en actr ~ e r  r dcneal rwitick Rrivwt inm 
saturation. the tranatw d w  link 
woltage. A$ a mult. TR 2 pnmicrWy 
stram across rho bm and emitter d 
TR1, 

TRt smm the s&tttr fw 
ttre Mg8 efenmagnot k l c d  to TR2. 
f R1 narn h imufQir:isr+t haesmitwrt 
bias to cmdwi. Sa TRI mains hut 
off. A d  no eenent flom through ths 
w c4d. 

8w tho qam af eumnr thrwrgh %he 
Mg2 combinaPim v t  Pumr off 
r r ~ & ~ r  t R 2 .  &w* :he hbgh cdI+ctar 
wattage a# TR2 give TR1 the f c r ~ r c f  
bias it mds M conduct, The amr 
diode hooked tto lh4 TR'I base main- 
tatm B eastant faward bii~--a~rnsainr 
voltage betvwen the YR 1 &a and emtf. 
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W W B R  PROBLEW 
T r m -  tfm AE-7 duster 

f Q a J ~ r t k ~  M n ~ f  h same ~ X X & C I I  as 
you'd use far ary Bt)tdr demmdib 
cmtr:ollsrd -. NormMr, the 
m s l f u n c t ~  )rar% "Wmw fM into 
d faw Catdgofle: 

*$Ic. SWRH do&m'r nstm 
+ S ) r a - s t s y r ~  
*ma atwnw Wiwm she fama 

a5! 
~ t C w , ~ ~ i u m n o ( g ~ ~  
LsPt$ ray *a aktw doam% rebs3= 

We% alrlsdy de3efiw asdrrrtqusr 
f4r-&iwWm--- 

ths mmiswr, nb Lt 
kkuliwr pa&ibaly- 
Pcgnnectimbemml 

&a mkwduse ccznrbircstiarP 
H p d n  2ofPXZ. 

SoclloektkvrcdtqprtpirtZefPX2 
-YPW &wBd mwwe the MI b a e ~  
wm!p- E-fmcfcn%wmharsta 
I u n p r - * w p i d . . O f  
W b t ~ W X t m c r f ~ ~ ~ ~  
pin idPXZYf&srbw~ymnrsa  
/urn- w w  

AW,Y~WII IW(MP~~~ gdngtk.~ut-  
put d ~ l s w .  If &a aeeilfamr 
im't wwkim the shutXer #ion% WMSL 
And~ddks~B'tw~&cwzwad 
off. C h d d c ~ x a ~ f f c u n w ~  
cxsmiwiwbstrnaerepimlfafPX2nd 
tPwr ~ f i f a a  mfstlu F b G  Fig* tr. &id 
cItcdr the 

st *tir *krW 
rgasaBonly*yw,mryDrrrr*sRorZ1#ws 

in- 
bstvvrwmtfK~tORt i lC I ImannEn 
Rg. fb Smifio ms smmH@d 
nesirtwn*rRTbm!9SWIhaMgA.rgaaQ 
d m %  rar[s?m RTg in paig WWI 
tRe Gming camStwt Sa the 

FW. ItAd the 
r S l r n t s s r W u s ~ s m 6 ~ 0 ~ ~ ~ t l l ~ ~ s *  
at Ftt000-a. 

- - ~ w R r r O c a ~ w k * y o u  
m r y h c v a r 8 t o n a m ~ ~ g r a t ~ n g  
e t a t  CT.Orthanawrl$kmm 
~ - ~ ~ r t g p r t h - ~  
thing 8 pnnasnting thr timirrg criirei- 
WIP fmm ie)rirpiqJ to 2.8 volts* 

mcdc rtre cBp*-* owSBrQt 
5W4 first-mrkrr sure Ws agmhg 
~ t t r a * = ~ Y w t l ~ ) ~ ~ t ~  
an C J t u n n r t w t m + h a c k ~ g r o w r d  

he g w m 4 m  ~ l ~ r t g ~ t  ef rtce RT 
#&we, Fig. t5, WCi* tkYEl drrar dcmm. 
You CtHWatl m- a *;)rqrt, Bwwhgn 

t h  miww r i m ,  yrwr 9#plltl W #f~ 
apen. 

You m e t  a h  d - v t  dw w m  
wire -from th RT circuit bard, Bnd 
check for a- Mtyllrd#)t&-a 
bat& and she 87 from cnh- 
y~ di-tsd 4w vvim A m  
nsetur pbr passes thf- t)ro RT &wit 
t r o d  to engage tfw Rs* circuit. This 
pin ama wry doss m oha ~ ~ m s r l  
W y . A n d , I f h g i n r a w h e s t f t c ~ t  
M y .  y w l l  h s w c a & m ~ r h c ; t i m -  
i~lg W i t w  Cf-th9 cFftact rS 
whml the ~ t o ~ * r t i n p  ¶w&ch MIS 
'to- 

Bns);s in tb fhx circuit w mar 
SOht#wrrcleetizw\~moyuwsmopsn 
in the c%$~cptotcharging W. Try 
mnsauriq €its mshamF - * 
gmm#k* R P o ~ t t r t r n d t h e d m f  
rrarimx RT', Fig, 7!5. You r h d d  mad 
dw ~ R W ) G I )  mf &a RT mhton d ~ ~ ~ r d -  
lrpq t#l rtw: shmw-speed attat& TIac 
~ * d d s c r p r # . r V W ~  
fasNr shutter rpssdr; ths mmitq 
UWP t/~?breistmmMkrarmaonrrrd 
km lbrk samere: 

8 15% 1/30 31K 
2 20m 1m 1UK 
1 TBZfiA 1n2S 7.71K 
1l2 Slbl(. 1 m  3,821C 
1W 2mc 1 1m 
tA  P U K  l/ftlOQ 947dtms 
tll6 83,YK 

B u t i f y o u d m a p a n ~ t  
d#reLthrFOcrri@tyWddr(*othcr 
RT mwx and R T ,  Haw, y a ~  should 
rarswm a skim-r &m%wnnacdan, If 
@mFsno-niaity.y#iwhrtrca 
~ t d d e r j a i ~ a t t h a R f ~  
pin ithe pin ttrrt dor$nVt ha!## 4w 
gnsnarin exmm&sn, FijE XI. (ft yaw 
msyhrwrkt.lrintPIe$uc~ki%itba- 
tmrrn ttH B f  ~ n m w  pin an8 RT*. 

O t h t f ~ * k r t ? m a A x + i r c u + t a r  
pwrrotdsrGaamF&moeutdcwr*tht 
sm#r mrl-wr l4tnmWK. c#rlfts 
r a ~ e i s e h a s w w k t d m ~ c a m a r s ,  
&roa Ittins are Wiltdy, A break 
k t w c m t h e R V m 4 e o o n t s n : a r r d  
c r r o d e 0 8 2 ~ ~ t h h O h l l f ~ f ~  
~ a r l g ~ * S o t n r o u t r f ~ b n r k ~  
d i d  Of 2 ard ths %imag crp.citor CT. 
Poorialderwnrc#th~t&tRT- 
nactor pim d W  O f Z  or timing cb. 
prcitor CT would hrvc tke s m e  Meet. 

And t i d y .  xhere's the gaaMiy d 
cmwmant proglQnw. Ute& the rerir* 
tonoc betmbn the Iwa R f  cannactcw 
pins as YOU CtWnDQ thd Pt\tSt~w smds- 
YUW regdinqs be dose m thore 
show! earlier tin $n dwnl. Yau msy 
fidanopanrtrpmlcufiwJpeedset~ 
ling india*g r tXeak in in@ #rier of 
RT I . ~ * ~ s ~ c s .  k m*t VW* h;#re ta 

cepsact the RT einutt f m w d . O t h ~ ~ m  
gmwmt pasiMiriet--s bad timinq tat- 
parimr CTn a bad diade 812, or, s r 
1st m, a b& intqr&Wd c i f ~ ~ ~ i *  eX3. 

W N ~  m t i d  one a h t  pMIsibte 
shu- pmM-the &tar deiiwerr no 
expmurtt a% #I, botfr CurWim croPoiq 
me? apmw* ta)lsthff. That Irrmx4w a 
pmbh with the clasitrg.curt~is0 ~tectre 
magnet Mg3. For some m m ,  @tr 
elerrosnagmS i d t  EtoE4'q is umrwnr, 
Yau ~ U l d  ham an spert d c c * r e m q ~ ~ ~ ~  
(we da!mb& * i s  teSt eartier#- Oa ymJ 
couM turrpe r rrredroniGsli t a t d G i  pnob. 
kmbammtMk!l$3amtanrmanclPkr 
c#c&gemai~z m, 

ckck th3msctrmlulactiOn by h&- 
-'the IYlp3amirhrmq#akm drcelecm 
n@pa@. Then, w h k 4 W  the thlpn~. m 
dwtttrrhoufd rtPycmm mfongasyou 
trdd athe a4KmHuce. 

A I ~ d t d c t f r e q K i n g o r r t f x a ~ f l  
surrrswm ad the i L d ) u l e m ~ ~  an Ihc 
Wng.sworin cam. fr* h.rs wan? 
€ a € S B ~ ~ k f Q c m & e ~ m  
?*&a. But they dl cwrs diffiltiw 
in adjatiq the 6- H the 
brmrstrs Wng k d - n d  or 
trcpkerr- she adjustment is i- 
rrct-you wan% be wr bring fn your 
WOhutBbr-RTedw@mpy 
tkns comcthf. B u t t f l b W $ f % e & ~ ~ ~ l  
b s ~ ~ r m r ,  

B A T T E R Y - W C I R C W  
F& f 8 sttam drc tWlfaw?~lt ~ i r e v j t  

in Ib# A61. h s e  r raayl ataight- 
fmwd cicatir--~~&ing frcry. Whn 
you pu4r- the batmytest buttmi, s i t t h  
SW8 nrovrt *am atu ralid-fhw @&aim 
to t+rg ddrsd-ikrc wi$on, Fig 7& 

Wh#l W8 ~ ( Y P ~ P  a* from 
the rc3dkMm podzi0nJ R opbnr the can- 
t a ~ z  @ ekg mt af rhs dmk That's 
why h bat#ry-m bum aim iWBm 
as r Eanasl fQ1wt-e. 

O u m t  ttm fluas from the batorty, 
thmyh dtt gaIv-- md drrowgh- 
&lor RrSI CfatmsktOrdMCkI. Rtsisror 
R L 6 w w a t o ~ d u m y  load far thew 
ttrv wst-4~ dsawr bmt-y cunant t p  

simuim t fseaamdkai *A l ld~DI  
pacrtsca agzdm damqe iP you intw 
&a batwry ugxW bow. The &odr irlfc 
p-t~ the Id mistor Rk tram draw- 
ing c u m t  ie n-afinat &ait opc~ation- 
Without ths c m t  couu ffm 
tfwough Iha g w m  ride of RL 
ttuwgh Rch. md nristat Pas 
EWcor mmer) to dw Wtire OUW~ 

of BAS. 
Notice in Fig. 78 %ha thsre's CCQ 

u a r ~ e r i s 1 : o r  isdjwtmmt for the bat. 
fe*y rest AE WIPh t)rs dWtw-@ ck .  
cuit yov'ts e%pla:tcrl ta shsnge dse 



At vrittt m e  bm?y-tm sdNomt+n9, 
ylant need eco-udcrbkt-pa# 
supplby. But yw ttoa thn supply to dir- 
rxl~at rhe waft49g at MWh jS)1 aims 

Remaws the mmmL knwy and 
cwnsct rht p o w  rumy ro the bmmy 
itrminaki, ft's p- easiest to b k  
the nsgatilre powler-rupdry lead toground 
ard the posOtlwt pawwmppiy lard to 
r l r c ~ ~ ~ ~ i g . 8 a U K 1  
ntini-dia W hsW ?ha rrkazdmton 
rmiocsre SWt anb m c f m e  V)rran, 
cad& f&% hwtwr. And *My i a#e (~~e  
h e  tmvm- h m  O Wt 
tfntil t f ~ e  she- *&cases. 

r h W  d m  relase* mtasum the fxnmr- 
0u~ppIv oenput, And mmnd Mi mkqp3. 

Yolrd=m us~C:mardebucritagctk 
Ti- r)# brm-te*t bdbmtsnt tf ' .e shuttar mieased tt a setting bet- 

L;!2 *!& nd 4.39 4111. nt the pe*a. 
WHY to 4.6 v&a-tnmeen 4.4 vahr 
arnf 4.58 wcdts, set tha power suppiy to 
4-7 volts-wt3 ba.tw~ir 4.6 V O ~  anct 4-8 

proper ~ w l l r # ~ - u r W  wing for me 
parttartar clman. NMn, dc&e ths b ~ .  
terptm naripdr. The nwdfe tcsp. 

ter in the bmery-tw indicator, 8% Q 
cloernk you can change the vphre ol  
M* Fi 33. 

bnr#r'Ji td~rripuc 'es FQ use I vari- 
abk cerinw &at wn tw adjutted to 
eitRsr side of 4.7-K. H d  vrr5d.de 
~ # p ~ o f ~ . A n c I ~ t h e  
u#W4e mistor ta mar the &+ 

Measuring &a value at the ratia#c r s ~  
&tar thdn tdft tht prwur wake for 
Ach. Again. you're f d  w%th an awk- 
ward djusmm terpcciatiy wk#l it 
eoms rn finding a fixed resistor wit41 
Iha smevdue as yow vrfiabk resirtort. 
Bur itm$ on ad-t ywYt rare@ haw 

CHEtXt#C; THE AV OWPIIT 
WG'W desribll(J the eommon pr& 

hawe a m w r  tW doesn't rear4 propePllr. 
Bur whim if yew haw b ~ t h  Meif 
neither the dksphm nor the rrPeter 
wwks? In that case, you ptobbly aren't 
getrting rhe proper AV output ffqm 
a m t i f i r  AR1, 

t b e  your vduneter to chack ihe 
~klmgiq AV output. Here; you want to 
measure the outgut of A R I  ar yau ww 
the tight str ik ing the phomdl, Bur grrw 

dotr'P haw ro m w r e  ddkcsc$y to pln 13 
of PX3 M- ph 5 of PX2-the c ) r a  
AV appw# *t Ike fkxcimit GWWX 
-in Fiq 81. 

So ywr ewrl hocrk your oalt- 
meter Is#l tl, grumd And twd8 the 
poritevs vc&mmr !sod; to rOIs AV c % m  
tact, Fig. Bt, Giim wyiw SIlfO #-dm. 
y w can we B mini dip ta hdd the d t d r  
d&I- hen, &sdc. the wdtqe = ydat 
varv *a light iruchiRg tilt pkeWl. 

UwrI)r&dh~&tomdcebrrAV 
sign& change fmrn m n d  13 v& te 2 
w k  h d t h ~ v ~ s ) c c w # i n c r d s r a a p  
you inumse ftrr I i  I d ,  H w don*% 
get . c)lage in year AV volw. try 
checking me ID.utDut o-f ttrs MOSET. 
hst tMak t)re positive d%mettr I d  to 
pin 8 d OX1, Fig. 82. Amin. you 
shotdd rtc an kxmsinp v- m ym 
i c r w ~ ; ~ ~  #w IQht striking &e photo- 
&-fmm rmudQJBM ta f.ZsWs. 

Stmptse. t&m. yuir fpt w cRange at 
ah 8 d PX1- Yet yw rlon3 grat: it 
change &t Btttra AV ednteet Chding to 
pkh 8 of PX2, y w  rtrotttdl a h  cnmwre a 
&ikmngring wk-, But hm, the vdtiqp 
Ehouid &rerszr w %he gight Jewel 
iwmses. 

And it y w  don't pl the ~ha;~g i :  &t 
pin 6 of P X l t  Than, c t ~ &  the b q  
input tu PXSqorr Zwld me~ibre the 
baftew voRqe  at pin 4, Also, c h s k  the 
rasjstance between pin P) of PX1 a d  pito 
7 of PXZ. YW'UC now mu(ri~ %he 



mistance of The themnistm and resistor p r a x r  zrgoais from PX1 a d  FxZ- 
Rrtc in ~eries-wnd 400 ohm% bs- PX3 wutd be at fa&. 
@en- on the temparanrw, 

An opm in this input circuit cauld REPLACING AM bC 
uu# m(c probkm. Perhaps ttte thep- Fig, 8J indicates w-x voit- 
mhor is open. Or pcmms ona af rkr rn measured te the pins of PX2 and 
compmmt isn't nraking @ c o n e .  PX3. As w-'w mentlotrrdi, th% IC's 
tion to th ftex cirtxlit, &t if ioputs s!tauld be your 311Spt?Ct5 in t)le ewnt ~~~. youmay hpwa bad IC. of canoonent failure. So, kfom ~ P ~ ~ P I T -  

f h  the athw hmb,  w~)lafc you in9 an IC, eh& everything else that 
a m %  getting We w n g  output from d d  cause ttts prebbm-e~peaidly 
pin 8 of PX1. tn *at case, check the dder conncctionr. i f  y w  awountgr s 
w b p s  to drt ~t t f tdr  Icdr. Fig. 82 show6 new (#DWem Qftw r-e~srembling lhe 
vrhrt you should masum # ear& pin, If camera-une that didn't exist Crefore dis- 
you're getting 0 volt a anmy pin {other ~ b l y ~ t r u M ~  tk aroldtrt- 
@tan the grwnd pin], you may )rave a joints Qf t)tp: wires yau d~@nmWecl. 
h a k  in the Ues cintrit, Let's naw w that you've isoiated a 

Ot, mppase you mmre your KVC prObj~tl) tO a defective IC. far t?xm@ced 
rrrhcr thr#, Ve at grin 5. You knwu f r m  tuppaoe, titat y ~ r  m'f getting the Ve 
your mdEtrtanding of q amps @at y w  vdtage oufput from pin 15 of PX3. Yet 
s)twkl bc measuring 1.2 vdrs  h~e-this y w  arc getting the 6 VO~% input a0 pin 
is the i d n g  inptrt of At% $4, From this. you tan &urnnine that 
rhouldtradriventothtwmewbgers PX3iod&&ve. 
ths noninveRing imt. 8ut. if ybu ai y w  can in%@=, npIaei~ql the BC 
mcearm romsthJ.ng like 1.88votts (Kvell, requires a dsfEm tot&%. Yuw m u s t  be 
yar k- there must be 1 psoWM, irc urrofuf to avo'rd dwnagiing trrc? fie% ciguit 

Again, if you're gating the praper when y ~ u  d& in the EC. 
ianm-bt not the &anping output- F i m  u-dw rth* m s ~ ) n e n t s  mt 
y& prabaMy hove a bad IC. Tht sane erJnnacr ma rhe IC. #f y&re repl~irrg 
wlia to PX3, If you awn% gettang the PX 3, Fig. 84, md&r #a rieoisfpn thtt 
draqiw AV rignrl-vat ydu hPrt the cmmct foth~rqgundtabCDfn la) c t w r  

~ ~ 1 4 a )  w m  -1 
*z 4m wwe Srrl cP€M 
rn 3ZwIfnml WE& 

f@avWTH -1 M k  {* W WITH S1(Y1 OPEN 
* 3 3W WiTH SHVtfFe #emwflu Vahm tmmard +I- - w m a  
rr O~~~EA$FST(~@,&H OIAWW#.$Ef f f# j~  CEMR r . i q  #nhph d - s m  r& Styf .c l w f  &JY 

CCMtrEE WPi% wsra i r% n*i @ ~ t t  U? 
**r mTH SHWfFR HELEI O m  w l  
af@,?%W Sy#fT# fi)cYRER HEL@Q$E~ 
8t-r S.%V rkfCH Swl WE% 



0 s ~ f r m i P ~ r h a ~ "  Andwrsalde* 
W r & W S m g t f f ~ t o m a i *  ** 

Pacxt uoe qwuW to r- 
the solder hrm the twrp, pwrd tsbv 
FQ.84. ~ r u n b t b g r o u n d u t 9 m  
~ ~ b l ~ ~ E . i r ~ ~ k P h a r g # r o f i  
'C)#? ~27-m b Y  st3 ha& Tht nd 
trick is M ~ m x m i a g  the 9 pins efang 
aach4*afOhe1(=. 

You m&I wfOJ& m d W -  
each lead idkirZrraily, h t  tPleef an 
#&r, f- m e  Just ftm 3PIIC4eT OYFlr 

a# 9 pins on a%?&&. Fig, 85, Urr your 
006ClwMh# irm to keep the s & k  m&Etd, 
And lift Big BsEtnarthc!raane~irrre. Wse 
dw !wm Wnicrw fa 605GOC)w tttc 9 
pint at &a 0th side af the I C  

kt's rdrieel that you kcep the d b e r  
me!W on J 1  Spies. -If nnc pin im't frw, 
9wri pi t i  b r a  o c m t - m t d  tmd* 

kclg. 88, +hen, y ~ ~ r l  t t ~  ro a 
jumr w h  ta w e i r  tht drwit WFd. 

8cfare instaling the maw IC, tin &I 
the lewlr, 73% the p o m d  tea& erst. Fiq, 
87. Her@, you wmt a light raai of solder 

mbth x - b s  of &tha ~ r a g # . T h ~ ,  
tin arzh at the9pitMmbOthMesof 
the kc. 

@&%ice tfte triangk rymbal $tat in- 
dicates * tap d Ehe IG cm, F~ig. 85. 
Make sure &ir rylitbd up. pointiag 
rourard the *ont of thc cmw&, a6 you 
u tha ~ ~ ~ ~ r o r n a k e ~ r e ~ s d t  rC:ts;rd 
CM~XI i ts t~ l a d  FWiy, 
tau& your +oldedng iton re each leiad 
Js $&&#% ifb Fig. 88 Since ywLr ts- 
ready tinned sb kd, you stmMn't 
have t4 MiPIy my mom solder. 

k153tBTME#TS CFIVOLVED WH€M 
Y W  CHANGE AN IC 

Changing any of the three E 's  
requires checking come adjatmnts. 
Smpme that ym'w rupL*ced PX3. 
Yw've seen thar PX3 Gornainr thocoe, 
aanr-ewctrrt source far W. So. afwr 
m i n g  ttte IG. you &auld measure 
me current through the desingcueain 
ormrMnaIgnet. 

C)iscunmxt the black (mptuwl lead 
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from Mfi. Then. iboak an m m t w  in 
*&r#. with the esecumagnlrr rs - 
in Fig. 89. And m w r e  ttte current 
while you*= h M i q  wen $I& &utter 
asbulb. You M d  ~ t & ~ ~ t t r e  8m 18Bt 
ma in aur avJuattDn earnera, i.ndc;ttin@ 
Canon is p w  b y  aibout this ad- 
mentl. 

Vuu Fan adjvn the c u m t  thrum 
by ctrmi~ twistor R I Wf F$. 

79, R 1 Mg3 is the rerismr in the mittcr 
cirsuia: of TR1, %he e l ecero~ne  
switch, Fig. 73. twtssing the mirtanee 
deereases the cumnt thm- Mg3. In 
our evatuatMn m e f a ,  R 1 W m;ISUred 
468 ahmz. But th% watue m w  wary from 
camera to cameta. 

It: yau replam PX2, cheek the fe 
qumcy of the ~ r e i l l a t ~ f -  Hare, alt you 
hawe to ds is cablni ?he self?imec LED 
~;rulw on the self-timas functren, of, 
sirn@y tsme &e !&tf-firner dehiy. Agate, 
yau should ~t 'TOputsesiL you're &wk. 
ing between chr two LED c w t x ~  wtxh 
s uottmdsr. And you shoufd wt a PQ. 
secomt $ell-timer dgliay. 



Rdjt#rkrg the .wctlWw ra- 
quifCJ; C t t ~ r k g  rhs; W2illrtot &gt 
R a ,  F@ so. a night8 rww&w 
t-meesasdsdrdf-timar** In Our 
aaWiti6ncansrr, k r n ~ ~ ~ ~ n d  100K. 

FhW, wpmw y ~ r r  d a m  PX1. 
Y r w ~ ~ h * r d t o m d c s I h e o f ? s t z - -  
or "nuilf.-rd~smwm~ Ywll ncrnnw 
find ~ n r d l ~ ~ ~  a, PX1, 
F s 8 . ~ . ~ y a u ~ w s k o 8 n d n r i n a r r  
ho9whnpmIld**~drsvvn 
to @e% %tke riw tataWiwm vilua 

dw nuH nssittgcz dtom 
tt\c MOSfls--~o drnk faa 

~ ~ l ~ u t w ) r m ~ j r w t . ~ k l P U L T ~  
d r a d c ~ r w f l l d  t fir# ** 
Z h e o u t p u t b f ~ ~ i f S $ I t o t h e i l ~ ~ ~ t -  
@input+a8m~7,Fig,Qt,And 
memraBs vrrltrg6~thecrutprrt  
arrd dhc nOnjlwHting irrp~+mvem 
pin8BRd:pin&YIhlgly0~d1~~QW1. 
) p w B h Q @ # d ~ ~ ~ & t ~ j t f r i t & f -  
wsaa&+f  mtr* 

Andif y#r h r v a r n ~ u t l ~ t b f m  
b u n b m u 7 C r r o n ~ n e 0 g g ~ ~ ~ -  
iqsW wicn@mof9rrfargarQf 
t45 mrll m1gtQlt (if the m&ua 
hcvrs dtftlanr vdues). kkjua dra~rfi8bia 
~ejisw uneie your output i s  
taw-. M, ksalt t awad rsw?r 
o t t h m v a b e i n  pbeef.tkverirbk 
resistor. Sf you a i Y  m*t M@ in t% 
mrfil aljPftrmsnt f o l b  tk waaa pre 
~ p r a i n g t h c # n r t h u t t t t a m n u %  
mktm. 

EXPOSCfREmmOt 
A f X 1 m m s  

All of the ei.ctronlc sdjurmcwlts 
w've chcribtd M far wrd inetamen- 
ient. But &gain, you n ' c ~  near haw to 

fixed rmigtors. f f  yau tepkar a 
f ~ m  drcuit r l r  k t  m of tftc fix* 
mas~-ar irdjmtmesrr lrare dm;Waw been 

SF thtl @&SOW. 

The only fixlkb.rmistot ad#mments 
you're nrpafitad ta & with a new 
kwrd a a e t b f a 3 ~ 3 P a s d . d i ~ t u t f ~  
RT' .nd the birtary&le odjwtment 

Rch. Still, vau rnw not haw to go 
thmgh t h 6 w e s d j m a n t  procadurn 
i t m y  kprffioient t o r t m p & ~ m  
thew fixed mdauar from thft d d  kMfd 
tomenmrbowd. 

But on making, the v&abfe 
re&w d j m t s  4 t h  e m y  repair. 
In fact, mmvof zheAE-1% vou% oarvica 
nswi only 8xpaaureaurtrd dm- 
ma. ClwmS swnsrim+s d$frmw &at 
thfm getzinQ (L I** &ffgsnt ex@¶- 
~ o n a m r m u i l y r c t f h t a p t h a m ~  
~ f k t w  p r - d  ~ u ~ f y .  
0 Y  fdiaucirrg W s  8djwt-M Ofo- 
Cedtmt- these cammas 4mcxme " a W H  
nprfrr. 
Your fim aep h me  a d w m t  

tdlC(iqUa--st&lroyarrfintBspin 
mo* trwbkrhostsrrg-i m tochrzk *e 
discnats wandmr TR. We demibsd this 
ma e d k .  39LEt m a w e  di8 vd- n 
t h o ~ a f t h r t n n r i s ~ ~ r v i t h b c n  
el* switch SW1-you rhww ns$ O 
v d t T b n , & m W t  d ~ k r n e a s m  
i)H raaector voltme. nit lime, w 
shaukl mad dam ta thQWy udtrgt- 

CJ*&t mooaffv d rscwd Y a w  = 
V- Al mimtio*cd tuliar, * VC 
wolugls w* r l i t i y  from crwnwrr to 
r ; m .  8ur ir r d r r s  axmum in ah 
p m M w  camm-dtspb vijriatiORt in 
tmwq dtsge-  7h* Vc v d t i g ~  rhaJld 
be1"2~@Itr f O S P d t .  

A@%* ths CCC COntlM, f* 90, 
mwi- a comranbt place ta msaoure 
thr Vc rirftap. HoDIr ttre prritnrs volt- 
meter lcd te the eCG cantact; rprd 
hook *I nagatinre rPltm4w kpd %e 
ground Then, dose Wl and n e  your 
Vc wattage tio the milfivdc. 

WXIMVMF€lrCVlfRE 
AW-w 

V'out ~ % f i i t b 8 ~ ~ 0 ~  i@prolm~nt 
h to set AVO, tPlo m s x i m m R w  
emsetion, Remember- the fulfaw 
rnwdng ptst on drc bak af the 
p d  in the maximum~apwtwte -- 
tim pin. That sets a mirtmce w a d ~  
diidr eampmmtar, frrr the maximum 
a-m OF th psrticuFar tens, 

The mimum qf dw AVO rashor 
dctminw the cpurput dawti f ier  AR2. 
And &C w t  of AR2 provides om of 
the inputr- m irnpiifii AR3, the ampfi- 
fhr d m  &iws ttta p3~1mme.w. BY 
N* rarjabk mistcri VR3, fig. 92, 
y ~ ~ u n t 6 t t h e A R 2 o u t p r t ~  

hstcaOl the knr d naw the largest 
irprrtum. The AE-1 cow with eitfreta 
the Samn fB-4 Qm or the 50nm fJl.8 
tent, Ofthktwath~ fl1.8km ispmb- 

tha mom Ww4aL 
The lens you ltave instdkd makes a 

d i f f e m  h .the vdw yau *QUM 
mtwunr at rhr oum of Am. But 
thcpe'o rag- fxtcw-your 
Wc v&age. Sow first him tecaf- 
culrae the ctwrset cutput. lM the 
fo8favring fmmta: 

AVO* A a a u m  V ~ l t ~ t - 4 5 X V c  +VE 
t6 

Fw examp&, sappare you're using 
ah fl1-8 kns. And your VG voh- net- 
sums t.2 vdfs. The fomda thm 
w: 

AVO= 1.7-4,BX 1.2, I f  
16 

Or, AVO = 4.1 75 X t,2 9 F.2 = 0.W 
So, in &ir exampie, you shartfd 

meaunr -8 u@t at theartput of kR2- 
pin 9 at PX3, Fig, 92. Howevere since 
it's a fittie tw.gh to measure directly t9 
the tin* tC ping YML can m m r e  eo t h  
white.~iw cmtwt Tqj, $32-drir cantat 
conmsrs ta ping ad PX3. 



incw- ths volt*. 
nc: ad~eamcnt kwff m S . p  gees 

w m  mt.hky.  Bur $tX mat m a  takes 

mmt waltsgm fw W h e r  adjust- 
ments, a podra ~ & ~ ~ i a t u f  Bec~dn- & 

vdusrbae w&i& te&- 

GAIN A ~ ) S U ~ E A F ~  
?he pin & ~ m m t  VR Gain. Fig. 

BZ. mtg the w@a€ of amplifier AR5. 
#rr Ijzeclrisq the goin, you mud m w r c  
Ftte w o r t u r  at toditfemnt ligtr t I-. 
YwthmaSjurtthg*M4tlcpropa 
di%fmncc @I@ twcr auffrutr, 

But you bnn2 miursun * a  o r r w  af 
ARk Rshtr, yea ~ne?rram &It outpur 

&mw m, the fib W, a d  lhe 
tern" max'enwn afpgnum, You can chdc 
ttro ARI mqw zhe AV C O ~ P ~ ~  Fii. 
81 

TlrcsaRr rn pr&b&m in m i c s g  
me * - - ~ ~ i n t   ti^ zpe)b ~ 1 m  ttre 
P I P O W *  alhle mpott# d c c p t  
'dgy $4 *e h m s  light kvsik, SB y w  
.rtm rPliM $Ilr phaataEell tom 1- 

Hem* k'r ilihim ?kmmairt ?a make a 
" d m y "  top clwap *at V a l  can trsie 
li0r rnakimg the 

w d o r r # r h t a u *  tharhmmytap 
~ 1 P . L ~ t a a l . E l ~ t y o u e 9 n  
m e  ywr c ~ w n  w* rodly wt d 2 

repbemeftr top ffartumtv. 
the repfiilceman~ rclp mwrr a m ' t  we 

t,hmrtarzat'lct6nomsideaf 
the pientaprfPm "hun~@" to pravada 
smss to the variablt rtsiriraas. And cur 
away me &mMwat W a? the W 
cm-tha alimhst$l having Za m w e  
&% wind reref anrl qtcrtd knob W#WS h- 
mlling E#W dummy MO ewer. CQnf#l 
siw PB~O~SI~WI& t dcth 'YbpL1 
r ~ w f  the &t@r mtwt Hameww, you 
can shghb .  ccwr the armut,dt)s yaw 
filqH- rae8re TekW a read* 

T)rwffr nil1 &e piebkm of reaching 
the kV canm. Fig. 81, when you h m  
tfrs Qummr mp ~ o ~ a r  inn1e& Cgngn's 
sobtion is to huSy sob& a wire re the 
AV conam, Fig. 93. Thm. run Itn *re 
&faugh ths- feskuu ~lrmi t r t  as ywr hmgl 
the & m y  top cover, Pig. §4, You cwt 
-3w make ywr trnes~r*nrmFI bawm * :&Q wire mdl ground (any mtid rma~ft 

af ttre wnrep~aj. 
When making the gaia Bdju~gnerut, 



the ot)nsl &psrrrsants, you% d a 
Q ~ r n . s g d  =wing ~f ASA 1100 and a 
S ~ U I R W - ~ ~ ~ W  ~ t t i ~  at rltzs m, 
5 k y o f i - a m a ~ - t f t e s W k m b m ~  

new. Then, y w  won? b m  ?o 
* a w * t h ~ ~ f o r * e r d j u - t r  
tha f~Elonr t h a w  wfiufansrrt 

Agoin. ywr m w  run with ir oE 
culrw--HlhY psin lacrkJ tte 
deosftding an your Vc vottw md your 
hrvo O i r  kd~ .  Qse the fdtawJinO 
f4mkuls: 

t r r S ~ k t w s l r a n y g w ~  
d* a Ihl,algh1&@tkwrl d m  
dta@e d h B g  at lhe 18W l*t. leuat 
shouldthen bsOA60uott, 

Samc~~lrrbrtrmrn#%AVwSnnd 
~ r a u n d ~ y a r ~ z h l k n t t o ~  
WgW'Qht few, Andnw#rd yaar -* 
~ . ~ y w r r c a l h g # t l t l l ~  
ti* W. SiMrm-qyrnrt w m d  nrd- 
iitg yaur 6- d n g t k a r d a i g h  
y w  tttC d w M  diffemce- 
(sa48?halt in ew exwpk, 

Agaii, m"lE eawmwd 6th 
w h a * ~ a a a B d w z # w p o B i g C I t  
~~w'rajuatonormdwi~ghtrine 
*~heprrrpsrdif/iivrrrarb+mthb* 
rediqp. Fig. %5 iaustrrtat *at m%e 
* E a r r u r r ~ , ~ t t x i n Q m c t C O R I p o p -  
sfum#tsmsxrmDlc*&ttwtf2t~t 

you ga a m  rdtoga. Y ~ E  qiEt 8 
Kim tdmge imorr pc&tkrc)ntl#fBfl 
w$%t feud, BV *Ttjq the cwftm1 
VR Wm, m ' w  srtrbtkhing dif- 
i s w n c s ~ n ~ t w o r t r d i i  

Twniw the wipw of VR Gab deck- 
&seimxe;awrthegrin-ic##rcl~wr~dif- 
tstr?m= be- w a s  - rissckp. 
€a& tirewe you mokia an sdjumnent, y w  
em4 again take two sqwate n c d i  

THE AV LE V E t  A E M W 3 M W  
WE& ya# gain fijmmmt. YOI~ 

h poopar CTHfwem in AV's heween 
tVpo l*t twak. 8utyoum#an2con- 
smal wi?h wing r specific AV k t -  
exaixly !ham lines in F i i  BS 
~ ~ . " f l # ! g J f n ~ ~ ~ c b  
~ U w t S n s r i n F J g , 8 5 a r e U i a p c ~  
dirtrngrput. 

NowitB@cmmsrUwt)wrctunipPaa- 
tion ot thc AV-tht proper dtqe m- 
put, fofr0btafetMi6or# PkmW * me tight w - E V  12 I n u  
t&B I 4  k*sl en tha AmoLur~~n* 
W r n c Z ~ ) . S w y a r r r r h u t i  
w q m d  ar, f/f2srmwneA, lrow film 
- d 0 = t O d L m d r c r t r d i i  
#trlclprin@wJr)wartcwnstlcporkkn. 
Y a u + n t f m p r p a t h r A V W ~ -  
~ u , o a t h c ~ ~ t d r t n l i n e  
inFiIsS. 

VR1, Fig. $4, pmmides ths l e d  rb- 
Wman~ A s y a u t u r w r r i n t h e ~  
mrHc, FQ. 42, VRt8ft6EOtk#rrput 
of mplifim AR1. Sa m&e your AY 
V d a g s ~ f n w m J l w f i r r t a t t h s u r n a  
pk#*Varr-w'f@w#-* 
mrrtr ibrthsgPkrad#mmm~ 
d r s A V r v i n u r d ~ ,  Fig.@%. 

B k n r r n o s ~ * ~ ~ ~ b g a  
whrt th td tagerharMb.U#- thc  
f d b w h ~ r  kwthrffi-4 ha: 

An km., as mmbmd W r r ,  
Em .n apcrarra wlu of t.7- so rtra 
fwmuhba#wrwb: 

0x173 X (f.2 -1) I. U S 2 5  
If yw"m uiing the fi1.8 fene, s u w  
O ~ d r o m t S l c + J w y a 9 a 8 t M h p  
ths tZnt famrul*, 

tn'smeor#kk*rncrx#np?e@w 
t Vc d 3.2 vdg. baing t.2 intn dm 
fim f d a .  yw ght: 

AY-$-%X 12+%,2 
16 

AV-1.5375 
Rowwlad off to the rnilthiolt the 

V&P b c o m ~ ~  1 .S384mt ' f th  AV d t *  
rgcyautrrnmtw'wrgthafltAism.Bwt 
H yw'm wing dw ttl.8 Ems. subtrim 
0.OS25 6.cm 6.5375. Our exam* h 
becams $ A S  uottr;. 
b, hold the kits against the fE.6 

right W t  4EV f 3, UWk maaswing be= 
twan t h  AV wire n d  pmd, cfwc 
*a. You rhouW read your catcul- 

v&?ap? wifhln 6.820 goit. If yw1re out 
of t ~ l m ,  adjust VR1. Turning 
'SRI wiper etadcwh inere- the mlt* 
w. 

7Wf CUIMPARAT~ ADJW'WEW 
You'we nowr ccwnpktcd yaur Wt- 

lewd sdh~mmft [ i c r y s t r e m d w  
the udmetar. But l a m  ywr Bummy 
zw ccrvsr in plrss-it's silt  poadbOa tha 
bnr diaphragm *m't sopping tjm w 
t h c ~ f l * * d r @  l igiMmi4~- 

~ 8 t 0 1  e l  con& ** awuot 
diaphrsgm closm. And v a t i ~ e  r~10irtoa 
VR2, Fig. $4. & f f 4 c ~ ~  thtt - m s s  
docr-rrultsn * eomjMIaw rwitches 
~ ? B S  By W j n g  VRL vau cam wt 
ltw rchud fh3P pqllctnWCI b!! ?t# 
ht#. 

In dw psevbus atfjwmmt yau lret 
lhe ~~ sped to ft425 wbond wrd 
thsfilmqraadtaBSAOOQ.Andya 
wed a 1 - l q l t t M ~ l f E V t 2 A t t h i i m ~  
&W&m. Ihe dfsphngm should stap 
dorarn to f15-6. 
So all y w  hme tudo hrelamwdu 

~ * 3 k ~ t h s t s r # t n a t t s E Y  
12 light fawf. If youk using r taEI 
knraum*nt thin rrPsrrwtss Eifjht wwmFbk- 
r f o n , y c r u e a r k s i r n p t y ~ ~ ~ t  For 
emm@&' dss Auemem-is t)H 
rwt trrnmkrion in WWWW uabm. At 
EV 12. s pnspsa fE.6 h* m #pwwm 
v ~ u f  AV5.WhywrbO-r)tr 
I twr#r r ,~ ,~r )eoutKfnt rdAV5wr  
.tt#w-f* 

A d H y o u d M Z " t h l ~ ~ ~ i ~  
thft measns 1fgbt tflwranWm? meat 
you ?an dl& th* di#r)mem apcnfng 
b y * t h o v i n r J t e s z m d l b e r i  
s w s k  

In eidrar csrr, rdjwt wrkbls &sWs 
YRZfwthep l l i apr rd i iapkrkrp .  
T- thr VRZ nripsr d(rckwia o ~ u t t s  
inrlngsrapwWm+~~(IZIrd-k 
a ~ s r ~ w ,  

M i  w m t M  mdt AE-1 
wmem saw"- not5 r d i t f t m  tn 
expxunbanrsmansnuFfly *tam- 
~ U r d t h e s a m e s o l ~ ~ a ~ C A O d  
a m m a i d y ,  If -"I. $N VRZ 
mlsrbe*OCtfYw@stmmtwunasd. 

Using VR2, you cur "fimtunc" the 
m e r a 4 e t  the aumnwkaIIy fmwmm 
d f f h i l Q r o m a h t h r ~ I y m  
f#stup, For exam*, smtgc -in dhn 
V Q U ' ~  using thc A--7. Ad&&- 
ing VRS. for n ~ ~ e o t A V 5 i r a ; m -  
~ a r f ~ # t t r e k r m u ~ * ~ ~  
Yet tfw mm@y settS.6maymbea 
pcrfQctAVS--B.Omclighristoatdrreu@ 
tt!ekMsystmn.. 

S o y c w c a n m f & . 6 0 n # e ~ ~ -  
setting ring. A d  m& ths apartut&velur 
r d i r (  U?l fhs -t-.7--th@ ~d- 
ing wWl mam38ty be atighdy ttw mm 



AV 5. ?hen, set ?he diaphrm*ttinq 
ring ro ae mmrric p&tian. Rd@mt 
VRt  until yafs fpt ?ht #fme mading. 

* 'HE G&tV&NWTER 
r W T M & a V 1 *  

3hmr% only oat rtx#bwr;ukco~~ol  

to stop d m  propw(y wtordhg so the 
J*f emdim.. BUt the gd~anmtetw 
mav not ba I n d i c P t ~  8he ~~ln t  ffaop. 

apttum, Y8t, * ma prlniawgfaphws 
sake, it's stilt imporClnt' th1  the $a& 
v-casd-. 

A % m a a t r t n p s y a u ' n t r r + r r ~ ~ ~  
satw,iacmmf&&bth6mpaaufit. 
mew ncsdis riroufd read f&-8 rWI 
focuxi.np o#s4n, Ctors SW1&3e you're 
)w,II(1"m*tam.grintt- #. 112Qht 
f d .  w w -  the flnbar,&ck 
thk d e  iRbiCILtim. 

If ths nstdts im? mading f&B, 
youll tllbvbt0WdYrdummy ~~~ 
the h o r r d n g , l * ~ t h . ~  
-r-untf l t ln-d 
W?!i15F5 rt ths EV %1 knat, 

w're making Wer cofuwcuon. 
But keep ywr tYmms quit8 r wpyr 
froan tha di% bin?.. 'Rcdn, d#P't's less 
c h a m  a4 krmi#g rtrt insdiniah 

 am^ criticat mint cm rPldwiw 
t t t e z e ~ i ~ c w k P h Q U l d L k i n ~ -  
t r t  wtth the fan4 Fi Sf,  Andl the 
~ d u f ~ f l ~ ~ t ) w u m c a f ~  
wife +as M i  in F% 971 to hokl the 
Wire In Frhrs. You don't wrnt r trig 
#amp of d d e r  hddinq thc wire #vay 

from the 1 4 ,  F i  98. Thm coukl 
givrr- y w  probhar# with daetrw 
cameaim. 



She rnair: prowem m p l e  haw h 
wcrrktng on the A%. 1 rewrtr  from p m r  
sclfcter joinu. Remambw, y@"m W m g  
wi* %tiny v~hagas and 6urrenbS. % tht 
addfri~nd ~isuno~i inaackusd &r a 
cold Nrfer  *int can c w  P CQWI~W 
failure. ff wrn*ing faik to vwork p ~ p  
edy an -ink&, check iim dre 
roMer Wntx of ma wses )cw had to dip 
ewMt and msokkr. 

hi% a tiquid d!roi&r&ng dux, aFch as 
1544, can *My impcove ymr  rddw 
joins J n t  a@@'$ a drop of the flux ta 
the ci~it-board laMf, Tftrkn, ~ M e r  the 
wire in place, +he Filpuib- flux Stkm tlrt3 
sahtar kint ag it3 bwmxl off ty rhe 
w!d+riq iron And yw91 get a brig)lt. 
sftiny C O - ~ .  

With he  prC'F3)~rzlpr9- in mind, fslk 
wcmed to the r m d  oi  rho front. 
pb&Emimsw awmb?y, When wwld 
yeu have to r m v t  this m w t  Onr, 
to to the Phulter, &no, rw71 have 
rn c.lemat~e the- mt-&tcPmitrrsr- 

a r ~ ~ b k y  re re& the diephragm-kertring 
rcsisrcpr and Zhe diapttragmcontrOl dw- 
t r s w t ,  Fattier, WZ*W d-riM ha* 
vau can trouble shoat these eommmmts 
wctfi.m puliing the h.ant @ate. Yet, to 
rrpfare the cce~nmts ,  yysult: have to 
remove the fran t-p$ate!mirror-cage 
asrcmbfv. 

Onon temmmerr& remouing the MI- 
ten, before &ing my sddwing OF un- 
soldering, Then, umrrtdtr the purple 
wim from resistor RBt. Fig. 99. The 
other end af ttre purple w r t  sonnscts 
ta the pr tv iaw witch on the front OW*. 
And msddlor the white win frm *ths 

fumt-&-miaar rircu& bard, Fig. 
100-chis ir t)te wire that goes ta the 
b x k w t  %iten air the f m t  PI*. 

ThmL am pmMem in discu#mecting 
the white wine-fheceramic c imi t  bard 
tcrr riEe ftrrietienri rerkmr Ekw to soak 
up h+st. The ~imit b a a 3  ltxm atnrfr tu 
draw the heat away fnsm WIe $older d3jnf 
fomr ahan dw sddw wit1 met*. W s  

m p- a itkargef $ol&rin;g iron h w n d  
4 1  wasrsl mmcr in ham&. 

You can now u~rraltfer 
wtres-fed, Mack;, and gfwn-from the 
front af the Illex c i m i ~ ,  Fig. 101. Thee 
w i r g  ymrr r ~ a l l ,  aante from the @o- 
phragtm.contsof et:tectrm~b and fronr 
the auta-manual switch tgrenl. 

Also umldet 8re red @Ovrnmetrss 
w i e  that hooks ta Rch an Fhe flexible 
cirwit bad, Fig.  102, The @rrarm 
mter  wiit. sumetirnss psm under the 
rnfsmr-that makes dismnmchng the 
wire a tittle more difficult, But yau 
thauld ham na trouble t w h g  ttre gPf- 
u;rmtltmter Hnn; it's r 6 a r ~ r  wire gage 
than ail ths ather wires tn the area. 

Fhe c~t)rw f i e  wires ycult haw4 ?a 
u d d e r  cont~, &m the 6i;lphr;agra- 
sensing and m a x * a r m m . ~ u r  tBEisWrs 
en the ride of pfre mimar cage. tlnwWr 
the arrfige wire FfOm 8 4  f k ~  circuit. 
Fig. la2 And u d d e r  the red wire 
f r m  the VR3 land. eku shown in Fig 



* Y C ,  
\&L. 

M x t  ufksotder iksr: whhc wire from 
the flex carcurt, Fig. 103. A d  ttnmhr 
%k4 gr~afi  wire the hnctiankl- 
*sstor circuit ba&, F19, 104, &tics 
,at &t the wins -*re new dhnnect- 

h~ &rough %he W m d  
~ n n m t £ ? r *  

Tl'te fat af We fiw w i m  & Zhc! 
roarghert tla umolder-thirt'r tki bbe 
wire samiw fmm m e  t a d  of the Bias 
ph~sgmscngiw mktrSr VRav. The blw 
wire caPmaar t.a a 8tfexahlr fandl thr tAs 
lfrnosl h h  by resistor cireurr 
board, F i g  109. Ba arrr you umokk 
rire rigkt bIue wim, In sam~ varia?hs, 
then?% another Mue wire connected right 
nrxr ta lht one you want 

tf YW h e  hm btiJe wires. eozke 
thatcsnrprorssewsttrtro~o~ftre&s- 
tm &muif $OBld, DOn't urdder  this 
w i ~ e ~ i ?  EOMIBC~~ pln 5 of PX3 m &c 
Wl ekefra- thrwtgh the &.x 
circuit (in other camem, B h e  win 

pistf ig utlber the re%$xor circuit bard 
makes the cunrtc~tictnl, Rather, wmtder 
the Mu* wire that emn- TO the land 
closer f~ the back of thecamera. T~M*$ 
*e wire passin9 the sf& with 
the 6 t h ~  four mitrorersge wim.  

You *ouM ncmr haw five disc- 
~med wires passing thraugh xhe Sctt 
M i n d  the gaiv#meit@r, Trt faaitifwcl 
remamtriy. it hdpb tu twist the wim 
tcqdter ilr &awo in Fig. 106 

DOSGONNE@r#NIS AHD TESTENQ 
THE LEO3 

In Fig. lm, Y ~ U  CHI see the saldettr 
cannaa- ~ O P  I ~ c  ~ M i n d e i  LED'S. 
The LEO Death; pas through ho(esr in %he 
At?* circuitA And, since tn;e LEO'S cray 
with the &a cage* yau'fl hwc to 
nnnare the H a  fr'ranr the leads. 

The ~ w a  tw~rmxiorn dowr to the 
kmt rrf the m r a  irrc br &B rnarmal 
LED [the LED that HaLhes d'tm you're 
at to P manad tktw). And the m 

ranneetram clowr ta the lPiieiE of ?he 
tmww we IQF *e u n & ~ x ~ u r e  LEO. 
Srne you urn nawscee ftte LED eantaek 
In the iluriratlrzns. thff mig)rt an a p  
profwra@ tme ta h r i b t !  rarm! test 
p r d u r s s .  

S u m  that 8t of the LED% h i is  
to fl&. f h e  problem WM btr in the 
cixrrit. Or yacr eauM hawe a b d  LED. If 
tho: maoud LED icor't ~ P k i n g  Bere% 
mad tikety a problem witk the m6 
manuat twitch. Sb w y ~ u f  d\mnrdxw 
to && beween the diw8nner;zed g r m  
wire. fig. 101, and grczund. You srtoladt 
read a man-a dkm cwtmtiorr. But 
when vou tmh In ttra aura--d Hm, 
you AwM mad an men drctrit. 

Y w  ohmmeter terr tells y#u urtrethgc 
sr not rhs outo-mwwd r#itch works 
prapedy fif it c)sespr*r, wu'ff b~ to 
remove the frant.pkta/miac~t~ 
awmMu). f e check the LED'S, t h W ,  
just raptace ttre bartcwy. Using i soft- 
meet. you IFhauJd t?m teal tfie hff 



:x~?:r*gy \$i%gz*> 4: LEr$ 
? ~ * ~ W P C  $Ctl$t@+?Cr fJr~%l#fl~i  r ~ f t  IIir 

mmuall-LED trcarl Clew? la stre frmraj ~t 
the C;Plt;t@ra--yw st1wL11 ~ ~ 3 S U r F  6 VO% 
vv~lhaomt r l s r i f i g  t k  ~reteas~.frartrol4 
wttcW. V m  &&birl aim m a m e  6 
~0FtPEts 81 $ 3 ~  - w ~ ~ ~ ~ $ I B ) E P < ~ s P ~ I F - ~ ~  kdCf 

ta tCc k k  -of %he camera, F i g .  
106, i F you s f ~ r ) ' f  get a re&teg ax &me 
twa c m w t a n s ,  yort m*rdendy hawe a 
ha?& rm the fiew crrhrrt. 

f ~ a ;  tst irtre LED rf&;tatf, just Pkarl the 
nega~ive iE@ lead to glrraund, F ig, tQ2. 
7fic t ED W l b  @taw sre&il y trig fa&= 
itq tsam yetsrb~ Wsxsi;ingr the wir- 
istss) t P  the LEO &ern'% glm-yst yuu 
m w r e  B worts aa f)k% pmi try$ kxl-~ou 
~~E te~ rdv  ii bimd LED. ' f ~  w 
tmfacct eitbx LED irtdividuatfy, BUT 
that's &W E6 &I with the m k r ~  q p  
zemoueb. 

m t f T l - I W G  TME FRWT-PLATE 
REMOVAL 

Ax mensicme$ ewiar, mauing the 
tzixont-pts&lm~rm.~age ar oam bty e- 
quires dsmxintcriasg the LED pim f r ~ n  
trhe Ikg Cire:c)it, Hm, vcru musf bees@&- 
er#v ~amfui ta m t d  dam*. APPtying 
~ ; w a  mu& Lmt whm yau WI them!&& 
can dm- I ~ E  Ati#cwuit ctwwxtiiart6, 

V w  can wsnave tks wtdw from th* 
LED pi= try wing a sol&--- 
tad. Wt, it's w $ l y  Wrtw ro ure de- 
sal&ring wick Mart s o l e - r -  
zeals hrws Mati*& tips-tea k q e  
far such c w  quwterr- 

!h US$ &a-WtlgYYiCk fg reayrvcl 

the M e r  Prom 1 fwr kEP laads, As. 
3=s&awr& kU) k d s  after f ~ t ~ m d n g  
1h3 d&r, @atice: haw LED k& 
pass abwgugh xhe &ui%-board tt&ec AL 
y t ~  rmwpt && kmt-pk@Xmit.~~r* 
ds50m$ly. yeull; hswe ra lift, f te? ek- 
wit over tees I&r, 

Y w  & ild seme day iri *Re. flex 
~ircicluir XQ &dr the LEDIkTPdf, $O rmcm 
tha grma& conmet sflow in Fq, t OB. 
The saw hafdkq the t.shrped gmnd 
date ~omwca ffrefiew cimear to gcra#t& 
€&dim eamsrar may mt have kf#, 
~rbiurbd PhZe-thm may &st &a d a r  
mdgP ske srw?w k r  the ~cwed  contact. 
A ~ ~ d s a m e m h a  wisbrundct 
EM L-slhapd pbw. 

W. remaw fhe ~ k n  of 
franr.pfaw ka&mtte, Arrd wAi  the 
&utter--&at uncdfy m&# fr e W l r  rn 
remove the mirrar tag, T a b  mt; tho 
twa mirrur.q E C ~  by 8he cvden$, 
F4g. I€%$ and the Phr* from-ptaw ~KWEJS 

at the trmt of c-8. Fig. f la 
Notiols tire diffmmr &apes af the 

front-grate ~ r m .  6is f 18. TWO* t%e? 
screws haw &awed Cr&w *a@ CTQ%- 

fBslfBslntj t r~ar l se~m rn fhdLIEifrr w r m  



whch hekp jmrtrirtn tht lrrini pB1s.f 
Also, t h ~  x f r w  this1 gem r l r  ?I= cawrt* 
t&ow !he Isns.rnoutrlrfigl r r r y  cs Ihc s*wr 
i ~ i  the tw s G m #  y w  tarn~yCyf I~finx rhi. 
back of t k ~  cmer a, 

It'$ )%if! a Irttie arlcku. 7s r i w ~ - t -  rhg- 
ftcrnt~plztte/mirtw-c8qr, aswmldly. Far 
ant. thin& +here% naihing to bald w 
SB yoti try *pi- t f ~  baltet  
amparimanr-thost grtrw you w "himrMe" 
:a p s p .  Thm, ma ir t a ~ f l ~  mmipuIa= 
t i ~ + i d  lxing axatp?rnely carcfuf rps 
&d aching the f!ex circuit m P h a  

LEO &&-lift 001 the Qro'onr-date! 
miw-cage arwmMy, Fig. 1 1 1- 

CHECKtNG THE 5)IUTTER WfTH 
Wg WRRQR CAGE REMOVED 

B&os;t, r e l g c i n g  fhg mirror G*, 

v m l l  wont to check me shutter w w a =  
tim. IT wuld be r rhme t-o rtrplaca the 
mirror cage. raczlder iili the *it& iwtd 
then find %&ax &s shutaar doesn't woik 

Te &cck &s shut.rer repla% the b t -  
q and the groundcantact =taw, Fig. 
I@, Then, codc t)se shutter (a2 thrs 
paint, the &=mi & w W  atready tre 
&cd since you rcmsvcld the miwar 

in Zhc f iu~l ;eocked position). 
Now' pu* d m  * release-bbffton 

&aehes SWt and 9832-Eke ,amawm ceof 
the combinstiocr W- &2 4rotrM 
wing away from *thr c m .  TREs aetrm 
nasm&ly rclmw the mirror. 

Brcx with &e mirror c q p  removed. 
t?nmP nwMng bk me a?mwre ta re- 
b. %, them's ~0th.i- PU @!& d r ~  
~losiqartain armature &&winst the core 
d Mg?-lfw minor-tensioning lever arr 
the ride rrb the minat. C- m a l t y  

the M@ armature. Sla use ywr  
tweez4m tr, push thg Mg12 armaturn 
qatnst the eft?ctmmagnert-the etectro 
rnegsPet sRoufd hdd the amnun! mag- 
tmticdly. A& rhem the shutter by 
w g  the of&%inganain lam, Fig 
t t2, toward the back uf the cmef&. 

Ifhe opcrring-cu(r&in la%& bth r e  
klars the opening cuttatn a& opem the 
eaiiipscitof-shorting swifC)i. SO, TO the 
$t~hltm to tmb out at the different 
speedsI youti have t~ hdd the opening- 
cunein tach depressed for the full cx- 
pmum. If y ~ u  don% hcrld rdas owfling. 
curtain latch B@ress&, rhc shtrtter wall 
bang open. Why? Eewusg the tapacrrar- 
*ocing switch rm;ainr dosed wtd the 
timiegcai)aetor ctn4r charge+ 



OPERATION OF THE MIRROR CAGE 

You may havc 1.tctd that the aoehrs- 
tncatorf circuitry in thc AE.1 et~nntnalter 
P P Q U ~  38ai mhanical ~heatrcr yam.. At 
firox Elfawice. ir naw k&r fikc G;lnon part 
all those @arts an the mtrrw cage. 

But camplax thaw ir may appear, 
the mirror cage apart in modukar 
chunks. The three mchahism pfates art! 
modular urlin - dtgy sim* at%& to 
?he side and batadfa 04 the miffof age. 

A$ the; bonw of the mirmr eagfi. Fq. 
1 f 3, y w  can Anally ssp the diaphragm 
control e!-FCf r o m w  Mgl , Ocrring the 
cocking cydr?, the pus on the ~~ 
!ema Fig. 114, driver the mirrol.caw 
obdring Iwar from left 10 right, Fig. E 13, 
This tensidas mirrar ap, And if 

rimuftsneoudy pushes tb! armature 
- a i m  tk d i e O t r r ~ u n t r @ l  &mu- 
magnet. Fkg. 'f 13, 

Hcrrr's, the @ace to rxpsct a protplm 
it the diapkragjrm demCt stop d m  - 
wen &en you rhan the negatiw Mgf 
&ad to ground. 7 h e ~  wzuW simply be 
dim b e w e n  r)le a m u r e  a& rhc cow 
of the e k w m ~ g n s t .  Or i f i x t  may pa%- 
vent * armBtwe from pk~t ing free& 
on t)rt mahpprr lever- 

C k ~ k  oim %a assure thar the am* 
mre QOittictf tho e k c l r o m t  when 
you tr?asicM the mirror cage, F is 1 ft 3. 
tf the ecrnatura-charge &ever #sits PO Push 
rhc armature far en-. you'lf SIT s 
apace ~ d p  bawwn thC ~ m m m  and tks 
etmromagnat's nrm, The elecrr~m@wet 
doen% haw enough srerrgth to &II&& 
pult the Matuf*  the - it 
brt, htlz anoughi d-h 10 hQfd t)te 
armamre. So the m a r r e  &eats iea- 
mdttiatcp,. Anrs the diagbngnr &mn'P 
eopdormr. 
, fn $ha% case, YQW m w  have to faam 

the wa brass we- and sfrift the 
tion 04 the efectramagnet &I. Or vw 

Canon 



may haw@ xa wh:m t:w aiiamm1-ireeQarw 
huef, Flp, t f 3. 

V@u a n  &ease the miter  by wmu- 
W~ng tZpe miah af %I bA@~~mbrndftian 
magncr. A pwt aa W2 armstwe 

'ies P ) r r w  tfrsr W y  cwlns Fig. . VIftven Mg9 Felems its ammum, 
atee pas LPrW lihh- mh ntease Wer, 
Fig,¶$!% - 

Sa Ouda the main r t h  ever tory& 

? h w  ha&. of IHz? mirret UQE. The mirrgr 
k n W  Dbca c-w tltr the taking mitton. 
And the hag1 atmacure SMWU Lrnpawsv 
tram the Baphragn-cmntsi dectra= 
mapwt m y ?  B~causlc three% nocurrent 
& w i n g  thew* EM kQf coil. 

%&ing the ma* & e m  WW dk- 
eqpgi?6 €ha main tale. Fg. 113. The 
qrtin&wxM mirrw-ackcq kvrr then 
shaots toward tho ba& af the i*ifrur 

I 
WIN RELEASE LEVER 

C 

cage, Fig. 1 15 A wwt aatrackd ta the 
mirrar~coctr#ng tevea engqw a I h  on 
h e  diirphragmCr.sslclg h e r  .II:ofls~- 
qusmtly. the mirroPcockvng lawr mrrPa5 
the ddia-phr;y~ntc9cMiw k v e ~  tn b a;OUncet. 
slekwcutl~ daredon. And the d - i & r a ~  
clasing w r ,  rn f a m  'rhd 1CmT &f th% 
mirror q, from rwt 30 I&t. 

The mimr-ettdting Imrw etslFy ha$ 
a nmrbw af j a k  h i d e s  wyitag Ulte 
b'reph~agm@tmEng 14%~. It both tmsrrians 
;md r%ieaa?% Plre mirror, lkttiitq *tha cask* 
ing cyckI t h e m i r r ~ ~ - ~ i ~ l w w  pu*+% 
h e  &#-m&min b e r  mHa4lrPf the 
Frrpns Of the r n h r  &*, Figt f 13 and 
F&. t 16 The x~nsion"Mg-&mr ta* Fig, 

Itfi, thqn I&S&WS drc miwar-ltrrrsioning 
kwtt, 

Wtttrn y w  IF& the (rtBi~t f e k m  Wer, 
#t nimr-codcftq lever f i r e  faward @a 

ef *a mima cage. The+ ar#l ot the 
rnZrrorWng lav4r d k o l  the 
teatsioningtm kt&, FirJ, t15. Th!a 
ftiees the Ipringbaded mh-tensbnhnr 
fcun* 

Now* rfte nrimw-liCtirq m*na Fig 
IT#, drive rhe mirm-#emmnh h & w  
in e cicrc4cwise dim,kM1, The minor-lift. 
irrg Iw# d+r m h r -  
t u n q  hwr* F@ 3 18. The lifting 
trwr b e ,  Fi@ 137, a W k d  ro 





- 1 
mirror-penat~ntq h e r ,  W s  the 
mirror-llhing tavar. Wt 6 ~ -  
fcnrisaiw midr Xirg h~f- 
kifttnlg ctackwk. A& t k  &f~rr- 

DlWmg i*usr comes agrim a ~t an the 
- - r~ r  b r ~ k a .  fig. f l? - thtt*~ wtPrt 
Lrres t#w m h r  tg the UkinQ mMoa 
The mirror n n r d n s  in tha t&ing 

tkw sr kng as thb Iftiri&em W%r 
ttrc mkmt+tmstoning fever. it's 

up to the eQOdinq curbsin ta ntrr+ct the 
m h r  mher rhccrrgmsm. 

Looking in the camera bodv, yeti em 
#r LhrpaR thff rr&msI1Wmiwar - a  
nB eun gK clfQsehgeurtrin W e ,  Flg. 
114. Wkm l;ha &sing cwr& ~ ~ f f l f  
She amture, its wirwf e s ; ~  strikes tht 
daoiqemain h+ka murhmb  And 
@w ae &atruninF'@. % 1 4 ~ m t a ~ a l  
the fcom of ths- Gmma.. 

The doringcurtakvbrsks toh ttrm 
nrikrn the minur-return lever, fig 8 17, 
Tha drives ths reinw-feadrn Cernr te- 
ward dre ffw of TM mimr sage. And 
the murorvcturn larar mums a link 
nrtrich d-irangsgbt; the H f t t q - h m  
Fig. f 17, 

Now, the mkrw-lifting h e r  un 
m%?mE~o itsreeposi'tioll,Sothesnbof 
the minm4iftlng lever awes .w9y from 
the rnkror4mdcc~1 pam. The mirrsF- 
mern spriry~ l i d s  the m l m  and 
not YFlf Y j O ~ ~ ~  ro~ncmmirrgh 

he*-- 
- N M ' i t h i t 1 . $ p @ r ~ r n *  
mirrerd"#tinl~ fever eqpgw n inertia 
gh;~r tdn. Fig. %I?. Like Uue dr Plferwr 
h t b ~ ~ ~ i ~ l J t # p e r i n i n  
the A!&% damrnm tke mimr ~lcticm, 

Asyouop$rnrthem*m~fan,yw 
may sfronMice!r)l#onrriwrwseemta 
be doing naming - t)FW's the opankrg. 
cwt&n arikier, Fig, 113. 'Fhc opwtinp 
~ t a i k c r i r t h € ~ d h r t ~ i y  
rWms the w~iftO cwtak&. But k's 
n a c c # s a r y t ~ ~ ~ ~ i n p W r t . i n  

bcikw Srriq &m cych. 
Cksctc lthe.cxton~firgCoCk~tha 

mirroJ -- Ttwan, pWh f43wmJ the 
awening.cunrin s&ifmr -untif zh6op.s 
ingieprmin striker is iYtdrrd by tlrc 
mik# tm&, FQ. 1 1B. 

mm you now dime the mirror 
urpc. #a nirmf-ning nrilter 
the trUikw h e h  So the striker lrtch big 

*@wkddmm 
win Wkw. And the w- 
brr;iker fiiw taavwl zhr lwrcls of t)te- 
minor a g e  #, dkqage wing 
cateain faW, Fig 114, 

What We - X h d ~ m e h  

C lfktr? h's the strkechrgc Mi ih 
-* gHIPtur mQchmim The raikaz= 

tharge lever sirs just bheatn the open- 
i ~ u p s l P n  latch, Fig, 114, Right w, 
the rtri.kw-ehwge iwm smns to be #sat- 

tng freety im the JIMtCf. But Wmg Ihs 
m i n g  cydr, m e  d rtrs atrtaia.w%ld 
+an c ~ n r  the striEccrtb@i Iwff h- 
ward - ogrina the apeningcuflain 
larch. 

The man wrw CUM of 1)18 l ~ i t r ~ t  

~ i s % h e m o d u k o n ~ k o t h a s i d s -  
the rumdkphigm unit, F3g. 1 19. Hem, 
ycw em rrra dn dWrqpwahm garis- 
tor V*- Whcn yuu tock the minor 
cuge, the md of the rnirrw-mge CQCCW 

=ma -&st the vuiper-rwtr Iwer, 
Fig- 119% w s  w m  rssfts the @U?& 

diaphragm unit. 
T n a t Y R a s r l l & ~ b ~ Z t r o W F F h  

Fig. f 1 % m b 6 o n + o f t h e ~ ~  
)reat ift tb A&I.W&h the I#s c-* 
thscc's am om-ng fw dbt PO r d  the 
VRw resistorOr Then, es the kwh t m v a  
abeqdurarkundAbmd,ttHrdirtcin 
wear tiny bre*s-brrsfcty~lt.ontu* 
see* 

As ntcmt iod  di, a p d k n  with 
the VRw rwktnr m l t i y  msm r)rc 
dlaphr;pom tu stop down fully .uary 
tim, Qc, it #n @a wu erratic d i  
phr;rgm operatio#. we afw -bcb 
haw y<zu ~cSledcr )#V~ l?a f" r t tCK 
with- Wling the d m &  a&$t (-- 
i ~ t u  d r e ~ w i r ~ , v v h f f a ~ o ~ ~ f d  
mad from around 1 s  to rroMd $00 
drnrl ar, the d&hf-it%$ 
mews dowd. 

Yaucmdrbdmzkthad~ngm-  
sensing rsri#or with the mirror #g+ 

m d .  HM-rk ywroCHnnwurmn 
m wango wire md gmnd lony met& 

of tfie m h r  wj. With the mirror 
a g e  bwioreeQ the* knsrrhwrkl 
la& wr the tw 6wp of t)M wipet-tww 
Ijtch, Fig% 120. me kulh hat i t s  
& m @ t h C r G S i d * ~ ~ d t O u M ~ k F  
madyoutalPriswettheto~ofxhetfRw 
&ptOl. ~ . * ~ % g t O v k f t ~ t k m  
txluehing* bmcl. 

SayaurRaufdtmm-anopm- 
no @mi@ kharcn the omgo win 
j*#rhsct to the r d m n m  bad) and 
Brbi#td Then, in fhr rrp.dtvr#n 
Icvar, And rrcave dotm the d i i -  

haw. Tha nrir#na h o u M  
dcasate, .fconr inrinity tQ 

m n d  1.85K as the h r h  raw%s the 
~ o f i t r ~ ,  fig. tZ1. 

If -this rcrir;tonca h q p s  ttrorWty 
- o r i f y ~ ( m ~ ~ a n o p c n t ~  
the mawmcnt d tZic d i m m i n g  
kwr - youri pobbty  have to r&- 
the mistance bad. You a n  wt the C;M- 

wic clrcu& Ward with the printed resir- 
o a m  bid & 0 rei3t-t Pun; it*$ Mt 
necessary to rspkce the cnt- miffor- 

prssPei ccmtaining the isurodtir- 
phrigm unit, 

In norms& weration, the spring- 
faded bkd'!rylm putls dawn the dia- 
phs*gm-mtting tmr,  Rdmliirrg tFrP 
mirror WZQPI i ~ n  exlansion arm of the 
main nteait? lev@ sa come agaimz tM 
wiywr-Itvtr lath. That. wshm the wtpcr- 
lever Eat@ our oE mg;rpmmt with Cks 
wiper tercr. The wiper leer e m  rrwv 
mavt down. wrying Ithe twmh Jaarg 
the rssi&t=#! hand, as #he diopRfagm 
C ( Q s  

A  pat wigmcnt attached to the w i p r  
l m r  wmc the &fee gears rn ttrB lIde a@ 
the m t a 8 0 ~ r g m  @nit, Thc last & 
t)ra# gmn ir a rttchcZ gear+ And ttm 
pml tor aha raWwX gem iS p&rt of the 

mtwtufe6 Fig. 1243. 
So the diaphr- cm oanr;irsuc c l o ~  

&a@ as long n the Mgf e%cwomrgrurt 
ranrains cneqiucc). Mgl tttsn M l  ixs 
amnure. W n g  the pa#d- disen- 
from thir rat&a gmr. 

Qace d-&phrogm+smf&g rwiz;Eior 

V W  r s d n  tQId paper mimnorr 
W(gi1 mlQI.ses i ts ammxwe. me 

pewf cnci of tttc wrnaaige then drops in@ 
an~agemsm witti the r r tcb  F Q  
721. The me WN t*+ mppa"q 
the wipcr WH. AnB thr WiW feYI# 
m#%$ thr diwhragm-settirqf l a w  at the 
prdpar diaphragm cynning, 

M34, we ms~ioned the W R ~ I  
of h d b h r ~ i r q # i w w *  IRmmk- 
t#r. yau E h d m d  this wemmd befare 
C i n g  the amwr&f The adjust+ 
nrsnt for the tmmzwe! i s  the docentric 
em fhd w i w t  F@ 119. 

Try hdding Not mirrorcrgY Eockiq 
in the fully advanced Wtba 

Yotrh#thwrsee%Sf*taparcs5icp 
Osrmwr ttre * imer olnd th! tm? 
msp of th. wiper-her f t d r ,  F Sip f22. 
This qwm pbo, spe&i by Cam u 
C).SLkntm, reqmsenw atK avstttavrrl W 



d 3 5 ~ z t 2 ~  PWOE* w-p+t?lten: Tr: adj~sr 
f b ~  O Y ~ t f a r ~ 1 ,  firs: E W I ~ P .  the i s k  xraw 
03 the W I ~ = P S K ?  I m r s  Fcg. 'I f 9 Theei, 
tetrn ffie ecen~fic. 

T M s  4% a* eixmnwPt: an x h ~  Mg2 
armrruri?, Fig. ' l 2 t .Whm&edia@ra~=  
-nrrral elmorrr-t .ral&a% irs at- 
xw*, !he cpriWoa613d ;mn;numtrd 
Imm cant?$ agaksl #he eemrric wt, 
fM m t u f m t : r @ i  Ievw 2 b  dfjves 
F h t  srm@turs aufw drm th.~ decrromag. 
net - *gad %mdtlrmmrfv bP-i-mp the 
OIW~ em3 01 the %rmanr! tota is- 
nsew with she ratchet t p r .  

fha M@%zrrrant is, for the wsw (gap 
t&Swe&i &a arrmtutc-cantrai lmw a d  
~ h c  m x m r ~  when tPHt BIfhantrh ij 
mt?6lrdnWly Ieckd, 3usa push rhs 
EaahaTUFE lQ.3baff~ T ~ C  &rfmrmw@ - 
until fhe -amatwe fig. 1Z% tiufdf 
the irrmawre. Then, check %he sp3#c gap 
beMwan r)l@ ~ l m d  tthp ti& of 
the aemPturWaRtf~I I-, 

*on Wifies the wse gap as 0.W 
- %1Q mm, Fig. la3.4uf itas a pmry 
tm C ~ ~ @ W X  fD W f C .  F6r tM 
manw, it% even hard to PS - the rplitig 

h d b  f i ~  rttei m t t i e  pwt is  i~ she 
Wm- 

Thrhrr'b o m  athe3 I s 1  &nuti reen?. 
men& - mbnf the mrmh a! rwarrlpns 
m x k  tr\-@ rat&rlI W r  fktfmg fhe 
caekmg wie. Wesc'yav mun ;maaOt a 
fens, Then, wteitse rht mtffat t a .  And 
push xha a m r u r e  ~EWI and wbw-few 
blcn out af sngsgenmt - that allows 
the d i w h t ~  re %tap dawn te ?he 
smnlfwt t8me. 

Yau can MEW w l l a  a scribe 11ne on 
tlhc ror&st gear -- i k a  make zt bker  
fa m a t  the fa~aflm- $IW(ttV GO& ttN! 
mtriar cage. An6 m n t  thpt f a m W r  08 
twa5 mark by the ra~&et pr, Spopr 
Earnxing ~ i w r  W c  S W  
on the topstep af the u l t i ~ - f e v w  latcl\. 

If y w  Arne the tllA kns irtPtalkd, 
the ratChet e a r  $ r d U  make tiCW?@trptc: 
twn3 plus 8 w, Yirtr f / l ,B  left$, 
3% ~atCh3sqtar ma& Scwngteac 
xwm p t ~  4 we&%+ An cmxmrrk u* 
X h  wipa-m w€h p t M e r  *c ad*" 
ment point 

So fr, wetwe M talked & w f  the 
fop s r e ~  of ifK Inrim~kwr kt&. Wttirc 
about &e re~vrnd sm? Iluring n m l  
opctiatm. thtre$Imd m.Fig. t22,tran 
no robe. &or it &bus yuu t@ met th6 
aol#.braZlhrw un& after wreriewing 

I ~ W  drpth ~f fzefd7 
Rcrrnsmkkv, ynrs -3  ~ h e k  d$-sftEt O$ 

f4ckl w h ~ n  yott*re wf Xu the a~fitamatrt 
pesjttrsn "feu me% frrr? fusn tPta d ip  

i)l'i*pr3m%e%rtntg ring ro a marrwl iis:op, 
Wlth the shutfor cqcirtxj, tRc pawl mu3 
of t)re ?&I armsure remaifis &~syjm 

Itam ihr f a t e k t  gear. %a. M a -  yau 
push in the g@g+dw+m IcPI$~, she Qrrc. 
phr- 6 1 ~ ~ ~ 4  fa ike  Ch~ap ysu'w 
T b  Feep.if#n slide oft tiw back of *e 
front Blare W&@S forward t h e  
rctettsc &r. 7%~ di.lrmrqagcm fbc w r w -  
tern larch, &ittkwi* The draphrap To 
craw. 

Fig_ $24 fs\w aks itrro-dWtw 
Gngt $iwwgqe& Here, webe imallw 
[em m ~a a man& flsap. and weE*@ 
med in rtre st.togAwfi kr+. 



- 
: h g  r tx; .~:  r m e  y e ,  rgsk -?%@ $huf:ef, 

tho aiira&iap&aq# mri twifl  aaTml2- 
.cdlsr e a t .  YQU'YP? aem hrntv - ohu 
rnrrrm-erp C~F&** f ern  pulrits the 
~ ~ r ~ t ' ~ @ t  ieef TOW#$ I ~ c  ?r$nf d the 

era. Bur rhe shnw's  atrreaahi ixxkrrd-. 
~ d n w & ~ l y ,  YMI mren rri;rtck th! 
wiget fw%?r to get aFS aUtom&i~all.lt wa= 
grmmd aperture. 

dust M th@ titqesr awmtm. As VPU 
yt Lqpt PplkrtUftT, t%# wiper kVdf 
mwes up. A d *  n Fite f8swt aperture 
wsrti~f~. th wiper W latcheii w 
mqnd Rep of *)l+ Gw-Wt I#fcA, F$. 
125. Vm mn nwv lure the diaphagm- 
&ftinaf r i 3 ~  w me laxlamark p t i a n  

get an WTOmatkaHy wwdW 
f!-s;c€lp. 

Aa wrr idkatd SW~L~. dra mkror 
c*com@opesrhn-#.*%kno~ 
as &Widt lo #fyiCs as ir at &a 
qwtrl Yau rran any pi 
w e r a  witttcrut rtrrnovinp the mff mm, 
But IM ~ $ ? t l C e  m'tt ckxfiba iPp* 

%he eaissriart W yw're faking 
mime c.iqe esmtgW1y ier;rrt. 

%or'li% @th m* wfn*0rm'Ird W. 
jl #imt thk mkt~r.tsturn 

,.I* mars w w y  %he tw$Ft- 
~ t q k -  YOU CB~Z th% mihaw.bWm 
wing frOm the %urn of rha mim- 
~aga-mfaylWafgz*@ngMlcr 
tatbcrtogofagoar WxLIsl)pamima. 

%&st & & the mitmr.t+4ura. 
swim# k f r t  ~ & f  the top OI r)H 
mi- q. Am3 it.% short and y w  
m f4  discam- From fbva k t t  3 
the m i m  cage, pacl back the t.igWbd 
end of the *in metaS Kghrt trrp, Fig, 
%a& Y w  m see the rnim-cmm 
Winp 

A sbrt ira the mi- c a p  provides 
dlsotar~oa for tha rorirw-nstum 
Re&& Ulst$$tWwWMth)mit~gr 
~er \d !#w(S i )wrhor t ;cndd*  
mifrqrcmn aritfi your twsexrrsxrrS 
jXtl&~, b r i r q g 1 k m d 0 f  t h e w  
th-ttre-m- 

ht F* 8 2 6  * n a p n a P i t & t M W i  
on the k f i - k d  mifT6.W PM#= rtriJ. twdh- 
ifqj mite wtlt4 %ran# PCqt. in *a mirrot. 
And itll b c t o o # a n a y a u ~ t t ~  
mimoor#& unit iMd dt+ mkra. So, 
A m  m w d q  mc! rminw-contrat uait. 



3~"s;ltvt- :*X tr '5f Kr~ht 'r  EQ:rmZ$y$ e&.zl 
$3 i"+$ : t T  The?*, tit: :He mi:rar*cantrprf 
uratt from iff@ mtrmr GW, Fq. 3 28, Am$ 
frff ~ l r t  tb@ mrrrnt-tvtwrsr sywmg. fhe 
mirror, ersd %he I- b ~ l & ~ g .  

Ax the orhw ride ~f *c rnirrer;cite- 
trot unrf, yau c-rm see %ha mirrar-aMe 
m&~wie. The ecmtr)Xfi~ COntralr ttre 4 8  
a q k  uf The msraf. Horn* it tbm"t 

;aka arw drsarembly to fed* tbjth6 c)r;. 

mnlrrc Just own lhe camma back a& 
hugd o m  &e shorter an "bult'i.'* Y m  
tan then rewh thnwqh the bark 6t  the 
rnzrfor e w  ta rdjun ri'te ircccnwic 

Fig. IXI  mints out the hra pam 
y w r  mu= alignas you rrptafc the mimar. 
conwaf unrt. Make sure tfw !OWEX eMf sf 
the iihtq-lever lam sits to the b-~ck d 

the mlrro~itnrckmg Iroaf. The m t ~ ~ r .  
c d m g  lev@ nrMi rbi~@nw;lgle the ttfrim& 
gem laeeh in release th-e mrrcor. 

Aisu, make sure &C k;l~tg rewrn tink 
an the sde af Ithe rni;rr~r.ie~ez~~t ~ n c  
rrtr ta the back af ma p M B r s m ~ 9  
fsttaf. Ftg, t 75, When me clo~iqy-cunern 
k a k t  striker ths mtm-return fcwr. the 
rerurn fink srikcs rttl? prrwi.drrctming 



4 '  

ta*. pat~i-zrx~qetrg tr*rf *rp- 

s;ldm@s &xop9a*9@eM% gmt M 
of enpgemcnt with d i a m r w -  
crosing i ew~  Sa the ~tiwlosdd did- 
I;Phiragmcbsml) tt?w gerurm t~ i?S nor- 
- ' poi ti^. ruxir thg &~hrqgm reoms 

FW largest ffaim 

For mast rnimw-qp re@-, YOL~ 

mey anly & remwng tiw autuanttd 
unit, Fim,  tidre out tM three snws 
hotding @w a u t c r - ~ ~ ~ ~ i  mi? #, the 
njrror a g ~ .  Fig. 129, 

Now, them% ow tans trick to mmw 
iw the arto.connot unit - you must 
mow rlow the d ~ ~ r t P t i n g  b e ?  
until it c lew Bte mi~ufsag@ &or, F@ 
rm. wd ihc --kwer blch bi* 
gngsgtdfram&ewiperkvc*.Axrdhold 
tke MgS annature dirubg.gld frann the 
ra-r pm. You oan thee t a m e  the 
dio-meiq krtr ;to ib pwitia~ 

in rig. 131. Aml iift wt the autm- 
contra! mi& Pig. 132. 

You can xrow rn tkr rmr wit= that 
c s o n m  the diwkap-rand* reher 
m c i w *  The! o m  wire crrnnaa 
dirmiy 80 the V&v rpgiptanm bat&. 
A d  Llre M e  wke wmwcts to VReo 
+" aw~.riSPar--nakmrW1 whichir 

@rind em the dteutt bead. 
On the back of rhe imtmxmrcd unit, 

&r tWt ~ i & k  mist- W- 
tr9itsd by lfW ma~irnwrrspsrfftra eot- 
retian pin, Fag 193. The maximum- 
a9ertumGOrmtiQssuhIHinMftont 
P~NQ! W@M3$ 'lire bWWbd0f @W 
hrmwnricsg k, And the lenvwndng 
Ww mwh tmgMf rplong famraa? 
resistam&+ 

TYmfsr~~clf them vmlaWs nsWn 
cs V $ ~ O ,  ~ m i l z i m t C r n ~ u -  
tion reriot.0~~ bftwm- tPoa V R w  
~ ~ Q E S  w l y  he the nent nadmt, But 
infannulian from t& ertahr mri* 
wskw, VR awe* aa%s to bQIh fhB meter 
reldaut and re dieqm&wiqi 
SySIRR,  

Fig, 1 3 3 ~ F i g . 1 3 2 ~ i ) l o w  
two sefxmfc dKPirit bDOrds - * b a d  
awrtilblrEnf5 %he VRvvo and VRaAsc rsk- 
Urn pa&% it SBWC~~Q; fmnr the bcmd 
eantaidtilts rht VCIilv realaa- bad 
Bnd ire$ the bard h v m  k fig 3 3 2  
&st p l l  mil&! be ~ r ( S p t g 6 S ~ .  The 
hair4 .$taEniq the WRsu re$istawe 
band, Fig. f32, w m  qmrarcfy as a 

%cement parl. 

unit, make #re rtrc Mgf irrmazunr, F:g. 
r 33, W r  w the from of ttra amramre. 
char* brer (en rho ttaphrsgmclaslng 



unit, Frg, 1341 Afid make sure me 
wipe?-lever Btch. Ftg. 132, gw5 To The 
front af the main-rcf~asc Iever, Fig. 134. 

R€lMOVl&B THE DIAPHRAGM- 
GLOSIWC UUlT 

BeFcrre rematring ?he panel at the trzrx' 
tern ef tthe mirror ag@. yoti must tree 
two of the three wire$ cemented to the 
back of &irc from pbt* - the rcd wwr 
amf the Wmk wire #st go to the dia- 
pbragm-coatrol cfenrm~ncez Mgl . 
Yau urn imw rhr green wire arnenwd 
in p i e .  

Right now, rhe stopdiotnnt slide, hg 
134, pzwGaQy cmrs  the wkes. You'ft 
find it e s m r  t& rmute thewires if y w  
nemavt the stapdmvra shde, Juet t&e 
atrt tfae fwcr fhoufdar screw d%awn in 
Fig. 134. Then, l r f t  out TAB s t rspdwn 
slide. 

Natim ~oming of &a wirer in 
Fig  ̂f 35. Orom yyou're freed rhe red wire 
srtd &e Mack wka, remow the mwe 
scram hotding dhc bii~ragmatosiog 
unit, Figm 136. Yw'tl havsg fa m~nltnipulate 
the kws a littie to reach 891 three srew, 
It at= takes a iitrtc ntarriMIlazim to Jcfx 
uuz thie diaphr&gmctosing unit - the 
upurmed tab an the diapSrrapcbring 
lwcr must pass &rough %he mirror- 
$ktrFPf 
O m  port is nQxt loose - the magi- 

mumaperture ~f~rrrClti~rr pin, Fig. 137- 
In Fig. 137, vou dm have e mod view 
of the iwto-manual switch SWtf. With 
ttre lens rmcwed, the wrre blade at SaNf t 
touc9tss; %he front pdate - that connecu 
ftre g m  wire to gfound. Btri w h  you 
purt\'in the E-M change pm, the wire 
MPdse mows way from the frrsnt plare. 
You stroulsl then measure an pfl%rr cir- 
cuir - ns can?inuiry - between the 
green wire and gruud. 

Pushing in the. E-M change pin arm 
swings tSre stap.dawn blOdking lever, Fig. 
#D, in a ~un'~~ccfo&vvise d i r ~ ~ t o f i -  
The napdmm b i d i n g  lwcf riam si ts  
in the pa* ot me rtop-dmtr &ids. Thaf's 
why you can? a~t~ i IPe  the S O P ~ Q W  
kwt with thediaphragm-wning r i q  =E 
to the auturnatic ~ 0 5 i f  10111 

& ktdbted eslier, yeu can ra.enawt 
the diaphragm=eksrin~ unit wirhiru? 
~emotring th other two panets. I f c w e w ,  
rhere'r $hen am more %tee i n v c ~ I ~ & .  L Q  
yort'rc lust removing the d i p p h r e  
ckrsinguntt, r&e aft rhe cemented @a:e 
undw tFse duphra(pnclarmg Bevex, Fig 
137. Ttrx gtves YOU the de&?l;rrame vuu 
need for th6 UF~'IUIR@ tail. 



Ysu can f e ! e  the twQ ~ir?wfirtCfer 
LED'S tay lidring off the &astic rmg 

-*rad the @ v s m t t e r  kausiep f+g. 
r, The twa LEQ'sarejwst ~ ~ 1 ? 5 3 i T ~  I A ~ O  

g#%e @=tic ring, To check the t€Q8s.  y w  
can are a DC paw= ~ W Y .  

$3 * povuclt ~rt* tb 2 uoith 
Then, hmk &a M t R e  mwwsuwly 
kid os the pasirhe LEO lead, Flat. 13%- 
k t d  hDok the negative mww-#rpply 
I#& t~ f!w mqatka LEI3 lead. The LED 
&#Id $$OW, 

To remove the ~ltn-~dkonnect 
uwf r e w e  B e  nno p~rmpritmJeulnlng 
springs. Lift off 'ths. mntsptim b&n 
Ttatm.  PI eff X f r e t h t d  tm wound 
the &par of the psfiWm Ar yzw ti& 
aert h e  -prim, wch for foose 

h i m a j r r h e ~ o f t h , ~ i # n  
mt 

You carr now see hrpW far JB dl* 
m b t y  you'd hawE to po ro math the 
kcusing l~m. W b t  if s cuslamr jus 
lrvrnft y w  ta Etern t)rs f a a r h g  sawn? 
You'd haw ta pun tht ~ t - p f m e ~  
mirror-wge eo~emw - gtrite a job. 
M u d y ,  (=8non cbes a gaaf @b of 
rcolingi&~he kusing screen from dust. 

Mtacittg tw W n -  mw- 
mmt j 4 ~  tab aewt)Plf m ~ P L  Lift 
aut drr f~arringrctgczr mak anxtainiag 

&eptrtogn scak, fig, 3%. Ancs 
m"=W@ dra pskm .aramtbty %botrr * 
M~mmeter neEdkk F@. 740 - trazr 
piw onthe150nmof the ptlm immbiy 

trmc. The mm prim, Fig- 1% m e  
the: Ligtrx from Xtrtl LED'S to the fwring 
SXBA. 

Mwar, dimnact oocl mawe dw gal- 
v a m r  *rim fig, f4Q. 
And Oift Out tfkg~hwmt4rr nOvgtaqnF, 

rn f-lp thg f ~ n g . f ~ ~ ~ f f ~ *  if 140, we m#thn - uasiwr undet 
lhe trormrs of dtir tdng .s reen  f m e  
at! uxd to adm rt\c f %US of rhe view& 
mqi!?y4, 



RED WIRE TO 
FLEX ClRCfllT 

S P R W 4 D A O E i D  
NEGATIVE COWA€ 

REPLACtMG THE bltlAROA CAGE 

We bcreribed mtru ing  the mirror 
cslge in tfte shtlStef*%k~f wsitia~. But 
Cl'r easier to regtaxi the mirror cage in 
the &urter.reiewd p~~it ion.  %J retease 
tba &utter, And M e  sure the ht(lZ 
m a l u r e  ir way from the NE@ combin. 
@ion magnat. 

Alm, yau warn ttre Char@+-I~ver pest 
dt the way l o  the refi in Flg. 114. Later 
npsskfs of the AF-I trine a $prim on tht 

142ver - tht? sprig puc;a\es the 
lever away from ?he ~mbination 

magnet, Bur if yaur camso dam*?  b e  
a cha~lenres spring. yw91 ti& that the 
charge Iwer now cw f l a t  r &qht dit- 
t m .  Of the charge l w r  m m  fm 
ra ttie r w t ,  Fig, 134, the mirror sage 
wn't c w d a  p r o p ~ 1 ~ -  

% it sametima h ~ &  to tilt thB G2W- 

ram ?a your left is you*= wrpptq the 
minor cage. mat prrwents tfre c h w  
iewr f e w  t e r ~ v i n g  tad the combm. 
etim mmr. Again, if YUU hate spriq 
cwr ttrt charge lw, this step iua't 
n m -  

The mirror. shbuld alu, be re- 
t ~ s s d  wifh t k  mirrsf in the usesnriw 
position. Twist the five wires from P ~ M  
autsconsol unit faglaher a d  k ing  
ttttvn araight up. And pasitiarr the rttm 
wires at rhc frmt of the mirror Cpgs 
Ired. btack and grmnl sc, thyere paint- 
iw straight to the front of %he asses~rbb. 
Youere rhea sure that ymll be able fa 
reach all, of the wim A& rhe mircw 
-8 hB&dlbd, 

Nsw, cfean rbe inside of r& eydenr 
end the track surfam of &a wr~a;rpfian 
fit's tau@ to reach these opt&$ &fh the 
mirmr cage installixfl* tf you rtys~;rcr?lb 
b e  ground pkate Or, test the shutter* 
maks ~ w b  you m o u e  it again - m e m -  
bef* yautleed that irr4tsbkmt F ~ ~ c w & .  

Seat the mirror cage in ~ h c  camwa 
body. 0 e  careful ot thost: LED b d s  - 
make sure they pas under the @ex Ctr- 
c~ir and Phro* their %tokc, 

Before. reptxing any wew, ttsecic 
the mirror-age a@?ratian, Hotd the 
mimar f imfy In aQslFioa. Xheto. 

advase Btw wind fwef 10 cack tb 
shutter. R&errrs! the &un.rtr ky wmkg 
the M92 amratuae away front the earn. 
bination mwnet. If the shutter cocks 
a d  rekarss pstspdy, you c;m re- 
the srewr and rmoWr the wirer 

Tha shutter amrnbb comes out B 

mMfuiaf unrx - wet* tfraugh i e  us& kk~ra 
zontafly wmfding cbth  ctrrtain~. TM*eK% 
O&y one thing that's Frtckap rn rWWWt9 



:Re rhtmrFLlt &n+x 13% @EX ~;crr;a/kl -xu 
3f Zrr* way. 

Here, vcru mwl txt extreWy ~ t z t k ,  
Maybe rhre m e i o  y~u%e p e # X i i f i r t q d r  
curtJsr rarplmment- T)tWwn be awecry 

b b  - pravisfing  aft don't Ban- 
* flax dmit tn ?he pto- !h -%( 
describe the &mest, f m ~ t  twte ta 
riem#ie@ the Ehuffer - B fwe: that 
w i r e r  a minkntm of srrrmtdwing. fust 
rmmku that if y w  PUC trxl mlndP 
stress on the ftm dm% yw.lpe turned 
s* agiy repair 'ur- 1~ tough -air, 

% dte speed ksw>Etta-Fhe-@w 
mnEnq;lt ("boib" & 19% W. Then, 
snca agah mwrt the w i d  Imw and 
the %Xed k m t h  rrpfff ready ta da 
some dtseowmb!y at the bMtm of the 
m r s .  This p- sne p r o w  - 
yau Wnk wan? thrt Eancra to t i t  sn th 
flex ~irwzt. With the mirror re- 
w e d ,  the b x  circuif has AO 5tlggxm. 
And it's wry vulnef~bk ts dsmw.  

So - &mat sC/d)w ebs cmw& nt FEsg 
an &@ #ex c k r %  7h*tailrrcarrse brsako 
in the cimsrl p a  Om wtk you tzm 
use in to tmwmd& +ace ?fm mp 
ctsiaar cduhilarmrsr yw'a wmkksg the 
Wmofth%cllm*ra.Larthkoopawrr 
West dte flm c2rni-L 

AX tk WWnt Q@ .f m e n ,  urslrt-. 
d e r t t r e & r e a r u f ~ k o m t h a ~ ~ w  
m n a t  If##p red w h s  d one black 
t Fb I4t,-Bavsry~wcfutmamH 
dr-dlnircting tM a4jt ieblk - -CdQ 
if yclu have &e & i  rryle dettca- - 

The sWmr of me tvro mE wfm 
c o m 9 # s f r o m I r ) r + ~ o o m p p . t m e m ,  
50youcsvl rwavmmswahBppZrn 
ctxaguIrtmem by mkhg out I t 5  two 
~ ~ B Y V B ~  Fig 842 - the rsd vuii% m s i m  
a n d m J  to the PObjfvkm milnrl. &&& 
far tRo loo* 
a d  k r  t#w 
i m f & d n t m p l r t i r a - e ~  

A maW corn-on rgrhg it$ 
nr faam comp~wM spdw Y e ,  
%he %ma spring$ prauiek %ha i?t#km fgr 
dw ~ c w p f c 1 c ; t , A ~ t t r ~ )  
miika&erzrrticctmmndIhQrn 
ws MYI. ltkaa w i ~  k 
anabv~wl! *r2r~crrmpwmsra. 

Plow* ternm toll! triWld sack& frrtm 
the Wcmof  cacnslra, F6g, 14% You 
~ u r p  at# n a m m  tfw dwq? h- 
Agp);agt, H y b u k w ~ ~ ~ c r f *  
- ~ ~ w b c s ~ ~  
wring M $m mwhktsd piw# d the 
&- - d i m  ;ad. mmtime 
zip;- crgrp'q, 

( jam AE-1 '1. &a hrp. ievw h.r r 
sn;tbr ring ax I)lt rewind en$ Br#l ifn E-ring 
at the Hlirrlt-lever -6. Fig, la. We've 
sten oxban ~ 8 t h  Snag rins at sri emd 
Remawe  he E.rinf3amd $nap 6%. But 

as yw iift Qur xhe marge bcwt, watch 
fw r i~asr, &#tar- 

The coliar st16 Q Y F ~  a W S ~  m the 
ondar$rde of the chiup itnm, Fig. I&. 
When you cock the rftlrtter, the charge 
cam comts agmnrt the @Liar - that 
b r k  the chergb kwrtr from ieR re rtght. 
pushing the IV1g armatwe Wewrt 
oambinmion mape?. +he mlbr comes 
in difftrenr dianwrs ta d#m the 
rfvow of fit thetgc! h e r  @taw Cat she 
draw I- maw during t)w, cocking 
evciel. Selecting the prapsr diarnswr is 
;r factmy &jwsmmt The anly h e  
you raav have8 mWem i-sifymIwt 
the collar. Then, y w  m y  rwn knw 
what Q i n e r  to rwrrdef. 

Nextt remaw! ttft 4trw holding the 
wind cmpter, Fig. 148 Canon m J f y  
u s o s o i o d c i n g ~ g m t m f l t a s x v m - r  
d : ~  ~f ww ttdm 9et mt ww 
loow. But che locking agent mat &so be 
on &a wind cougthar- tn that case, yar'lf 
find ir tough to tifl *r wind ~ u p i c r  
from the wind sh*fr, 

Bath the mrtd caa~fer avd tftc wind 
gear, Fig. 148, tra ttghtty aver ?he d a d  
shak  Try lifting aff rtrr wsrx) couplet 
and the wind gear ( y o u  mull FEWW 

these parts tb putl f f rB wind shaft trrti 
the shilftm rnos9ulej. However. if the 
wind CQUP~GT and the wind war seem 
tw stubbin, you a# XhBm in 
plscg far mw. -3 off rnm 
e i l v  sftar youeve ternwed the meed- 
wteEta~ arssrrttrly, 

For tkniw *&fern, the 
tim of the c ) r q  cam tmountdd ts- *e 
wind wsrrl in F ie  445, Since the wind 
shaft has w f l ~  lid&, if's ~&libOl! ?O 
repfa wind gew 1W aut af turn@, 
Then, ow of the thrw &~rge.cia I6l.w 
will be incanmty poritiwrerf. 

me chkqe cam %urns In mm MtSt 
m& cocking cyde. So am of the three 
s e k  pliskw %he charge lgainn Et\e 
Mg2 armature. At me campletion of the 
mcking wcie, a grp twmwwn twlo ierbar 

the charge lever. ftz@ ailwvs the 
C) \~ fwwtocmrnte  its rw pcra3tion. 

N%ftOM OF CHARGE LEVER 



When yaru ?lf~dtxe thtl wrnqi pear. 
makc sure the shktfter*~ fuflltp cocked m 
ftlifv releasect. Thm, seat 1 1 1 ~  w i ~ d  sat- - a gap bcrorrtin :we of Hie chi t rge-~~n~ 
~ 6 k  sbmld now trr veinring towatr?. 
t?w center of the cmc~it. And tP :tte 
Chaqe a m  8s 1W aut of rime? Ttacn, 
o m  of f k  t a b s  paints low& the mirtrrj 
af ft\s citmr'a. And the ckarga ~ Q V C ~  cant 
wturn afrer the clocking cycb. 

That ebmpleaes rhe d;s;aesesnbJy at 
tht! bOttodcr of the camera, Ye0 can r r a ~ l  
remove the top cover ( i f  you used it to 
gtatect zhe Itex ccirtuit), 

REWWHG THE SPEED- 
SELECTQR ASSEMBLY 

ff you now lift (Etf the weed-kW 

cribttd rtte protedure earlier).. But. you 
can saw rime if you don't allow ft'Ie 
flrmtional rerimr to unwhd. 

Yet vw stiri him 10 ger the sped- 
knob wuflcr aoz af your way- F m n -  
*rely, them's a canmient "trick" yau 
can use. Lift of# the sp%&knob COU@))C;I 

ot &e caupliq cod around the eye- 
e k e  pulleys. Then, &i*g the saaedkneb 
caupler ta the oppcrsite end of the cam 
era. Ler the tungnm wwira pass over me 
ropr af t#ie m u  upper eyepiece pullqr, 

Nrvw, seat the ~mb-knob murder 
ouer the rewind $haft, Fig .  146. Y w l t  

liak roger mbugh &ack in the tuneeh 
wire. 

0- you've seated *fie weed-kmb 
coi@ler. Fi(E 146, replace the m r n d  
knob - mr holds tfrt weed-knob cou= 
rrfer in p la .  '!%a taehniqarrr w%@ d t ~  
crib& has a acoepie of advanragtts For 
one, y w  &n'f 1 0 ~  the initial Pen~iofi of 
the ~mttomi! reistar. Who, yaw r f ~ n * ~  
haue the spaad-&nab ~~e@rt*r dmgting in 

You ~ i l ~  W'YV re-& the speed dm- 
tor. fig- 147. Hare. rhe speed rclecrst d 
at the Wlb wttrng - the attning we USA 
k r  ~emotPitq the s p e d  kmb. ktia 
how rhe edge of the $peer% decoar ctclw 

bulb witch. 
A€ my mhr spwd sening. xhe cllm 

edge of tta@r s@ rdetfbc rneee2 away 
horn the btb  wit#, fig. 348. 
at taw the bu-lb ow*?& to ape-. it's 
easy la find the butb paratian when ycnr 
repiace The speed selector. Just turn the 
~ p ~ d    tar until ?he h%ki switch. 
clusr?~. 

Wow. hold as& the $petlba~1&ton 
detenr. Fig $48. and lrft off the nlteed 



sciccrn;. Tt-tar cxqzmr the RT .es:~:.~r 
e=sn'istu - rhe ~;srlss of fixed resistors 
oadsd tcr control the sbuttr?r ~peads, Fig. 
145. The brush an the ondmsrde of the 

the bmSh i5n.t making contact - 
either ta ground c# to the RT resistors. 
Y w  thm have an open in ixtmciP~r. 
cfrargirrg path. And fhe avttw wiU hang 
open. FseftuentCy, dmply t&e 

the mblm. Or, you may birrs to reform 
*t? mdl, 

Tkst@'s ~OTI'W waibiliry if 
a;huner h a w  - y w  may h n n  an 
upen along the string of AT d s ~ o n .  
Earlier. we de~criged Wting the RT reis- 
f u n  U%/W an &rnmew, ff you [uca?e 
an aprm, r e d m  the RT mktoc 

mounts tk #legd-scgeetcrr 
~ r n b f l f ,  

pfam. h d  ~~ the c~npls te  spacd- 
w~mar asesnbiy. First, you m m  dk- 
cannet tfre dtgX circuit f r m  the RT- 
resistor pins Lacate the gteen capacitor. 
1$'1mitq-%wkh ~* Fie. 149 (it's 
ts#ratfy gmm, altm y w  fmd 
variatioJl4. tn the caner& dmm, thra 

ciloa-drmingn#itch wire mkhn ta 
L .- RT-reSistur pin M s  closer 10 trw 
wd~ft)lacamtncbody. 

fhr* the wp~lciu#-shmingn#hch 
v m i m m a y c m n ~ ~ t b 0 t 5 9 n d + t ~ f m n t  
of the ffm c i r ~ i r  MOW tPse sgx& 
r&(- wembe/l. .fff4tes r later e o n  

rtrt @ex dw'vt. If I#W e x o r -  
sh0rting.swit.h wire con- to the pin 
as in Fig. t 4% urtedder the wire. 

n\m, use d-iq Lg uriste tbm 

As ~w*fe ~am~uins the mJiQWftl, the pZns 
tend tCr mow dawn - they" $m so& 
&xed to the RT resistor board. You may 
%hen have to heat the thrau$h pins and 
Wsh Xhim up. +tpacir8y ermht of 

tion, it may t a d  ~rssti4 
rsmm*, ywql than find the 
%\an* opan - tttc pizr rhotrs tht! 
RT sfsirtern to p n d .  

Ccwndeaety discmma theflexcircua 
from the RT mistOr assembly. Notice 
char- the end of the flex circuit paxus 
mder the Wsyt far ithe ~ g a d . ~ k B r  

+law, r m  the thr* SC~QIM hot&- 
,; me w - s l e c t w  m t d y ,  Fig. 

149. Bdore yau a~tu91y wll ih~rl>ad, 
~ d ~ t ~ r  assembty. you *ul@ 
be aware af w m  precautions, Far one. 

:he upper serxsrPa of *he w ~ c d  shaft srays 
w ~ t h  The W W ~ - S B ~ B G ~ O ~ '  as%+!mbiy. Mif 
the wtrd-twer rcrurn spring remains con- 
rm%d $9 the upper section of thewind 
shaft, The wl-nd-lever rreturn spring 
shoufd stay in place under the W- 
selector a~tfmMy, Yet o n ~  end wme 
times comes loore during d a a m b l y .  
tn chra ewnt, you'll just have to rewind 
and hook the wincf..lever return swing. 

Afm, the we-wiry ctum far the 
wind lever remaim with B e  fswef 
tsanr ot the ~ n c l  shaft - under the 
spec?d.wlcctsr swmtb#y. hrmal l  y, the 
one-way d-h remains tqechw. HOW 
wer, it eantatima likes to tome apart 
on t t s  ow# as yw remove sW- 
~ h b s  ssmtrl y. 

So be ah the hkmt for t~ par% a.f 
the roller clucch Ethw cornpmssion 
zpcittgs and thtee folrersX.' A d  r m u c  

Pee wm1wletter arseml-aiv, Rtrmavtn(6 
the speed-sel~tor azzemtrly does takc a 
Iitzte manigsllaricrn - the bulb Nvilch 
get3 m the wiry. 
On the underride of the soeed-se:lmw 

assembly. you Gan rn the winb.6m 
return spring. Qtae em& of fha wirt&temr 
rrtuan spin9 Rt)6k~ to the upper *tiart 
of the wind shaft; the e?,thef en& haoirs 
to a posa en the! sp&.sektar plate. 

Aim notice tfial the uppet ssction of 
xate wind shaft h a  ttwo flat fde. TAm 
5- key rcr fk ctnter decti~n of the 
ane-ww clatch. Fig. I=, OR reasem- 
My, turn rhe center section af the onas 
ww clutch in a doc9cwia dirmion until 
&e slot N-M. p&r&l&l ta the grids o;f the 
cameta. The u p  .section of the winrf 
s&arfi wifr *en key pmprty with the 
onc?.wsy c t ~ ~ h .  



at'le say irCI~;tcR fsgether, f j i t t  if 

t;prbrr C ~ W  taoe, you'B1 f a** fa wwcnd 
~%;f+% the indtvictua! iyrtr. Flfl, 151, 
8afeitng M, Fig. 151, make SUE thar 
the cenw ~wtiSli3 ~f the ~ne-yvw ctut& 
i ai&a ri& up. And nowx rhe diftftion 
lthn the mlcnmprgssien +plim push ;re 
relbrs - t w @  the narrowr ends af 
r h s  cemcr-r~c~brr ;b)*a. 

Ts remxtue xhe wind dritft.. make srm 
the rhuRwOt re-. Thm three 
-&&S Lbt i'hs tap bf wind hli, Fig. 
15% wue to tat& the sock* rn9chm- 
m nt the end d the w i d  ncokc, A.ftw 
vm the humz, tks wind htrh 
drops inw om at the three nat~R3?s, Fig, 
15%. tlel%&n~ the Zhutts? mover Zflb 
Itz& our of the w h  and clear af r)ra 
w~ratl shaft, fa, t52. Yau me thm ti& 
BUT the wind rhak ~mil?d the too sf 
the ~arn-ara, 

War if you m * t  rb& to mwe 
the wind trsudar a& 'Ettlr! 1WiM gear 
mriiett r"haoc para: should dmp a 
grw mm?ua ah* wind &ak, Bvt %he 

wafid rrypfcr arrrrf ihs vnnti gear may rtrtt 
be tipa tight - so tight lkar you cw't I t f t  

&*a rk wad ahaft. In that case. vw Can 
tlm a ad fa t ap  the battom o! a h  
vrrsrrX rbaft. B~be rha w r d  -&ft towat<$ 
the r o p  Qf %Re Camera. out 01 the wine 
caupkr a& the wind gear irr's best xo 
dias-k Hte owway c l u ~ h  befpre 
tapprnq eui the wand shafq - ~th~nnrke~ 
you may hnte t- r&Ih pdrfs flyang 
i l k c  the raomt. 

Ttie gemid xcfion of Itrr wind shaft 
c w  the curtaimwid piniort, fig. 
152- heking at fhe p e d  ~ e c r i m .  you 
can see ~hfee tars - atmart square - 
tettt. Oar reosswntsfy, start one of am 
square teefit in= the cxt-twt *tior, af 
fhe ~ubaifI+wind pin&, Fig. 153, It  
d m ' %  mnttlr af the aiarcrt te+& 
ywr use - rha wlp$$haft turns tE3 tugn 
an d tacking cycle. 

Yw have fmr mwe wires ta u m k s ~ f  
from the fnex cieuit to maut the thus- 

tef, Un=IrJer rw g q r m  ~8trt: ?bat earns 
from the ul;tpsz hsx&iae r;ipntxa, f ;g. 
$56 - tfimnnecr me. wwe frglrs the flex 
ctrrytr,  not from the hat-rhiw cot~ta~l, 

FEarr? !be Ilex~irctdk eannectron a? 
thc whi* wife cmr* f r m  the CC1: 
catslxr. Fig. 1 %* I f  yau have art eactief 
ver$to~ 81 fhe ~ m w a ,  xlrete mav hur a 
variation wilh fhlrfi p s q i ~ w b  mire % 
make s ns* as ;tP tht! pf"6pef cmaet;i= 
tng l ed ,  And ~WEctar the &tte CCG. 
fsnX&ct WIW f r m  thc flex ~ i t ~ l i t t .  

Nw, urssa?Idss the t w r ~  wiFer; tha 
eemr irem the sokf-rimw LEU cmracts. 
The TIM wire Iwmethes ir W)tr~e ~ j t t )  

fwm the LED cmtaa s k r ~  t-r, ttie *font 
of the ramera cannas  ro the f B @mi%- 
w, Ffg. 155. And the btwk wire u ~ t -  
m e t r i  KP B ~ircuitsbaarcf tam, also shorn 
in Gig. 156, Again, it'* aasiw to unmtder 
tfrcsc wig= from the fkex circuit thran 
from ?be LED .csrrlagtr. 

Ea-rtiw, we -;bed rerclnrrifig tb% 
nvbh ct& to m& the MMIQSFET fC. 
R t a L  m w  a rkemsaw &-bay b W .  
T ~ k e  6trt xha nylon d r ~ .  F@. 1 9 ,  arrd 
Irft wt the ~ ~ r r  sf t k x  f i~ft l i t  Con- 



ta:rs~ns PXt.  Ftg. 3 S7 Bemeflt3er. :he 
s%ot in the ffw eircmr I b l a m  PXf: musr 
ha. Ehe Iwdtinp pin ofi the ey~?~iecse. 
asernisfy. 

Yau*ll next h m  to lift a* the 
rtttc ptalitl. Fig. T5;W But it's not 

rter:msary to unsaMer any ccmmiwts 
Qarnhis you're ropl;lcirrg r e  ftm ~imdib. 
Taka out Ihe #re#r M i w  %be grOund 
cantact, fig. 158, Lift wt borh the 
grwnd contact and the bbde of 5815. 
Note again thax K!W forked md af SVYS 
nraddl%r a pih an the ##itdr.#)Rtd 
Imr. 

AT*, toke out the large rhouMer 
szrew s h m  in Fig. t 58. The %@ring fa* 
rhe c~rtntcrstturn Iww rr#naim M d  
to C;hs clwntcr ptinc. But if tht wing 
kmk ar theugh if warn m cl conreoff, re 
tmw bw spriiig a* tilt'i wt the 
s k d d w  smw [tha*s betrer tkm)t&ng 
the wing by off when you're net laok. 
in& The short knrf a* tbc spring bdcs 
oo the side of the ccmtef-rttntrn irrr#r; 
and the 14% end of zhe spring hmbs ro 

Yeu dm't haw t9 rernotce the mun- 
tcr;cttat andex @ate. Bur w % s  mmavcd 
me plate in Fig. 159.r~ shsw haw the 
counter dine ~wet9rs~ Far r-mtsly 
wfennct, notice ~ Q Y V  the fiat wring 
Is;ushw the nyfan counter driver toward 
the counter did, With the camera 
cbrd .  a nat& in the cwntsf rtrivw en- 
gaqez ttw YE&? ef the counter bk& - iit's 

?has notch that olbvmstbp counter dial 
du~ing the wind % g r ~ l g .  

A ~ S O  ~ t i m  in Fig. 159 how the 
counter-rmurn lww WSSFS ahmu@ a slot 
i p  W M y  caning- tt taker r little ncas 
niwfatjarr to get kmth p)le rwmtw 
dprwer ;m& thr cam-return few= 
~mpcrly wed as you rqlzree thts 
cwnrex pirte. - f 



Rrtno~ trig the cat)hirilr-rfi& t~rr&w @ape 
HT Ftg. 059 gires er5 a chance ro yorns: 
out the retee-swizch aafitf bulLl-switch 
contacts. Yau*Ef hawc to unpsrldet fttm 
cbntaas ta reptm 8 ftcm eiseui:. 

Onkr again check 10 make sum wn~*ve 
rmwved the groclnrf plate? Tkm, fir$ wt 
the countwgtate m ~ W y .  Move tthr 
caunter plate to t h  rewind ride of the 
camera as sham in Fag. IfiB - k wrv 
carkfhtt tcl Woid d- fU lfre flex 
ekcuit. 

The nyirrn catinter drker i s  naw 
bore. Push the ~ptmhlg-crrrtatrr brake 
fever, Fig. %at, towad &a W k  of &e 
camera. Than, 1% wrtthe cfwnrer driver. 
A pinion on Fips boftBIC1 of rhe CaunTsr 
driver engages a- pinion on %up of the 
s@rocka. Thxk why the aouriwr dsef 
turns In rhe reverne efifzctian as ~ a u  
rewind the film - it &way# XUrm with 
rhrr sqrcrdcet, Afftr you r m e  the 
counter d r i ~ r ,  push &KC the m~ritrg 
curtain brake liaveE 

In Fig, 362, ~k ~PR~H * *M 
shah to cock the shutter, iSul this ctrn 
be fistla &w@%M~$ - N-, %hat 
oncrwav dutch can corn loose. You 
re-eel~ $wuld diirasscrn#% the m-way 
cbtch betom using the wind *aft a6 a 
m k i *  t ~ t .  

F*. 1182 s h w  %hi Shutter in The 
rebsed positicn Cock the *utter W 
turn- the wirr$ sfaft &am the berm 
d rhe cmer& iln the s h u t m r - a ~  
potition, the wind hteh bfops in- a 
wind-rksft fl~ltch, F$. 16% &I y0&I W*P 

shunar-released Wriotr, o oost cm W 
at lfre c f - o s j ~ t u ~ t b i ~  wi& gear W e s  
ajafnrt the wind-latch contra# lever. h b  
the wind-karch mrtwat I m r  hot& t h  
wind latch away from the wind Jhaft. 

Bur A a t  happi ts  a, the d i g ~ 1 ~ -  

uprain wind gear turns to the cocked 
poritjan. Fig. 163. fhe a o ~ t  m the clas- 

f r m  t b  wid-latch rontrdf kwer. 
seqnntty. the mring+loat$e@ &iod bXh 
swing4 toward fhe wind hft, As m(tn 
as a n a ~ h  in the @id &ah roactx~s- the 
wihd tatch, the m d  htch drape rnto 
tha tardhing &tian, Fig. I=. 

Vhrr Wfrtontrol Iewr is par* of rhe 
wind latch. Fig* 163, Noricc ilre par 
pointed but in Fig, 163 - that's the ptn 
straddled by b M Made. So, bv wn. 
trelting tfw wrind tat&. t h ~  closing. 



WEWFtTT3N UF THE CORTIIIT\f 
BRAKES AND SYMG @MIZTACTS 

&& ewrain traa irt own bake. And 
trath brake play r cak in the opwation 

rtr X+mc contacts. 
*Ve"w sbmtdlf poi- out m apsn- 

irypeu9taln boa&&, Fig. 162. The ~ ~ F s W Q -  
curtain brake kwr acts a mt 
at@ the opning.curtain vrindl gsw W e  
wc under the tl~ri-in windg~ar]. 
Whhn %he vrt inp ewtsin crosses the 
1 t p c m r r c r , t l l % ~ ~ I f ) W ! b r a 3 ; e ~ *  
Th&t dciw the opening=agm&hke 
we% trrvvdird ttwl Wk: of the amlxa* 

But ogen~!%&n.Lk.ake Lwrt 
basil smxmd&nctiBR - ~ ~ ~ M S S I @ W  
%-sync wntaap Fig. 162 N& ttr-an 
t J l e t w a J e t R o t d r ~ ~ ~ i n  
the shmer-ctbmsed FW#ifioR The ma- 
t a c t t m n r t H x t y o u ~ t f n ~ ,  

Soyc#aknoev&wemcmkasa&xy 
wit& in the m a  Wmmikse. mu 
~~ l ld l f * t  COmem thd wWt 
rhu- fslecrrsd. T k  dasinqcunrin 
kzkd&mar&rsf*ma 

E v e n ~ t f r c X ~ ~ c ~ ~ ~  
ctaarsrt in Fig. t BZ tbtm's na wntact to 
ground. So yuw don3 h e  8 camf#ctxe 
ciceuk Fig. 164. Bia W E  fong tab on 
dretewnrctclorambhi*dcf#to* 
trb em t t w d o s ~ ~ n  b d m  - ffPa 

ralr tfrat, rswms aaPcr mirror. Hg, 

- ~ Y o u c o d c t ) l s P l ~ d t h e  
X-ryn~ cantacts qm. A& rlrra dmifg- 
cumin u t i d  gew d r k  tftr Wng- 
mmin brake W w d  tb back the 
umem Thc tab m thrs dorinl)curtlrirr 
w e  X ) r ~ ~ Z S I t ~ ~ ~ b d n c o n -  
tamastam&&. Fig, 1153, Now, osnhrvwro 
in ths shmmk, Fig, 1- yau hiarw We 
$rwnd cx~nectioff-. +fat tim thir own- 
I nbrak~ka#ourredthaX- 
~ ~ c r * t h B t d . s i t i l l  n~ga~0rr5- 

ci~atit 
Refasring rtre opanjng atrutin 

sgkin cJrwer thc XayncoontmeU. But Wa 
tims, the dmiq cxrrtlrin is latdrsd 21 

tensibned pbfitian. So the doglnp 
w r d n  hilrs &mint $re grbundl c a m  
mxtian- As yw can res the zrhnwit, 
F k  166, drmB a eowrpkte circrait r ~ ,  

fife the @a&?, 
kE the dosing ntrtfia masses she 

arswtlm. mahw stud cm t t r ~  dgaia~ 
isrurcakn Wind gesr strike *e chsiep 
mmdn brakr. T)La mshhnr the doring 
zumin to PI6wnr burn ,  Anb it $imd- 
meoorrly di~connens -the mmact 
c-sfmbly 61- grcwd- 

& j a m  cwtain t w x k r ~ h ~  th. rm 
erpa ef d m s n i ,  A nut push- 8 

~~.mor(~giW1-ty'p~ W e  wing againsf 
the bt&e Lever. You y?e £ha brake- 
adjusting nm fw the opefih~trrtatn 

orale rrr Ftg. 163: ma bakedjurti* 
nut for the ~lgsitI@Ct#aain Make sits @t 
Wnwth the cQOringcurtain brake levm, 
Fig. t6A 

Turning %he 'tmk~djurting nut in a 
clackwire direction incre~rcr the bking 
aexiwr. Y a t  a n  tern th@ gp#ringcur- 
@in brake dkmtnt from ths bSdt of 
the cameta - it's r#n nacs~isary trr 
mnwe the front-platelmirrnr-G~w 
msemlrtgc. But y w  do have to wll the 
f r a n t - p l a t e h i m ~  arrcm bl y to 
r e d  rhr clcshgart8in W e  od&*- 
mmt 

RElllKIVthlG THE SHUTTER 

It anty wkei a few wre steps 10 
me cods* shutter mbutc. 

Sn wcn fcw ciwtinrt clewing, %'f nmb- 
a* bes to wit the r)rumr. Yau Can 
then &!an 4 krkkale dte thtcttc~ 
w i t m a  zhb danger af damaging t h  
C m I h  

Firs, unmmd~ ttr~. nd X-~vrr~:  wi* 
from ihs sync contact. Fig, 163. The 
wks runs to the X-contact cOnnect@f at 
the athcr end of the camma. N o ~ s  tfxa 
mute of the sync w i n  - it pwes u n d ~  

BRAKE-AalWNG NUT 

I N W I M A l N  BRAKE 

xm#CG9ESTACTS. 

SH W E R  UXKED 
CLOSINOGtfRTAleil BRAKE 



r ~ l ~  h-~b.d~lec9 EOQ QP t t t ~  shut- 
ter madukF Fig, 167, Btr aefral to g e ~  
FhCt wire routed proatrty cm reaswmbly. 
B~h~mise, ifta wkr~s cage might &amp 
the wire and wse a ftWrp. 

But 6iWt new it*% p n y  tough tadis- 
cxwwct the sync w h  frwn thedmps- 

f i d  tt easier to discrmlaect *e 
fym 6.5 p ' r r  remwing &b)re huttiy 
madub. So M e  me the two screws 
r h m  in Fig. 162 [*to that one is 
&ml\tefw&t, Am, rrtmove the shutter- 
msdule m w  aa the rtlw#td e d  of tb 
camera - the one partialy OWT& by 
the X-~onfjlCt COnmor, Fig. 167, 

Fitrfly, r e w r e  thn?. M t q  
m e w  at the bolxom 6f rlre murter, f tg, 
T67. And lift our fW shutret msduk. 

The wrs%d-&afa bZhiw %a&& to rRe 

hvtter mod* six>. w w  as The uwrr 
pivot far the takeup 1-8. So the taka- 
UP & K now fsose. l i f t  out the take 
up spool frem the back of tlhe camera, 
fig, 168 - waadr kc tRc largs W* 

under the Weup spcml- YOU C U ~  &I# 
lift out the Weup spaat  gear. Fig. 168. 

As yet, we haven't, seen an AE.1 with 
a bmktfi t&+up fw. Th~ak fartun* 
- ysu can now see how bar you'd haw 
to go in cfisawmbly &st w replacs a 
rake-up m L  

Flsrnaving the shutter module atw 
atlows yw to tea& ~ f y ?  u w r  sprocker 
baring. I f  yuu hweta ro@ace afPgCtdCef, 
Iif? out the nytan pinron [she prniwr that 
engages the eounxer driver]. TBr?n, Un 

s c r w  the uppur *rocket beari*. 

PRECAUPIQNS IN RE PLACllYG 
THE SHUTTER OaCIPliULC 

Notice Lsr tRe dip spring k r  zhc 
toke-up qmd =a& around a *wl& 
on the takeuprpao! gear, A tab on Phn 
~ l t p  @sag, Fig- ItX4 fltr into a dot on 
the bottom ef the mkbup !gm$, 

AE you r a ~ t  the takeup M e  
arm ftbrlot seato mw the rlip,spriqt&. 
A d  test %he emo&hness of the take* 
$pad as tr iw as seat the Ehuroaz 
moc8rie. h w w M b c s r t r # n e t o ~ ~ ( ~ ~ -  
p l d y  re7ssernbk ttre camera urd rhenr 
f=Md that the wkmm e f  tr b i i q f  

Also. as you feat the strmw mwctuc, 
rwte! the sync; wire &ram the d a m -  
Orwt you've inadfed the Shuttsre itr% 
wry tough ta r a m  the wrsc wim - $ct 
the wire lhrmgh ttte damps Wow 
yau've tully woted the r t r w  nt?rrduf%, 



Part 5 - bm3usitm 

I 

I 
APERTURE $LAX 

REPlACIhlG A&@ TtlMlNG "TY E 
SHUTTER CtJRTA1NS 

Fg, f 69 drm% ar far at= yWesr*s prub- 
ably ever have tsdilurrsm@& the ahutrer 
moduk - even ro feptace sunaikts, ff's 
sasiar to stign new cunibrm. tW*, if 
you aka femgw the agwzute piaw. TWO 
xrevss at rtts rop a1 rhesh.uctef madUte 
hofd the apwwre plate f*a KW may 
be esouel.ed by t k  strip ai potaur pla#k 
mttnted to the shutter moekrltr). 

Flckre. removing the aprttufe pka, 
hawwr, yov  can ch&k %(a cltrtdiw tln- 
ing..Tn/rutniasgrhe d~$n9%uflain &hrinTB. 
inq mlkr from B e  bitch of the &utter 
module ro wind on ahit dosing curtam, 
TttCn, hold the &#3 armsfure a@-d 
with th%c80~1nf~-Curt31rn6m -- that ha\& 
e h  tamnq cusram tn *r jvoetnd rpg~tti~n, 
Now, cheek fke prtritiods #f tht CEO%- 

ing-cun-aaifi bas. t o b k a q  a1 the bsk  ~ l f  
the shutter mduiq  Ftg. ?PO, firad 
edge of &E dstinp.cunam gar %hwM k 
M r n  ffom the Wnistg trdw of the a*-- 
t ~ e  ptare. 

But you dmv$ kart rs measure The 

dutana. b a n  t 4 ~  olnadr phwd urn- 
u r n k t  rrming milrkr an the Dtbrtue 
@lati? - fw damptes 1N14tH s h w  YOU 
where te dtrgn ttfd e!awx$ctfrtaart bar. 

To SX &itre trtltltlg 04 IiW, OP&lflfig B I F -  

xgn, check n c  owrtap oriaxtnu the crrck- 
:r2g cyde. Tuttt :he @gentfl$8~utr,ten 
w.irrrlbmf; tukit~ ftom altc hotnr ai f l t ~  

sbtattrrg tnmur~ -- ws-~d~  trn rhe 
tarns Arrrl, fpartx #fie I?wk af Xf'll* g!%iilf(-f 
ntarkk, dro?eL, Ihf apcrtart Ircrtv~n r!re 



- 
, M  wlp~im :* r j ~ i ~  &$-I 5 2 a f r : : € ~  

%m%,  him oet? &it  bar % * y o u  ~hottid see 
;r rrnaltl pert+btr af rtrw darmgm+tann tl-p - around t n m  - arndw %he e m m g  

vain bar, Fig. 1 7 f . 
tas tehrriaus faz 86pssting rhc cut- 

ratn aiming h &it u m a  as rn arket foe&* 
plane shuttea - ldivntng the C l ~ s n g  
mrpa4rr wcndmg e~flw mcrmn the 
dorimrr$ cwtgsin aarft &@sting %he wmng. 
~traflrifi wvndi~g adOe m T& 

upmifig curtain. vet Vjw $#a% have tb 
dir mmnw~nd gears te ad- 
jwa * timmg. 

Nairha ntir(biq-~df&r pinion, Fig. 
112, keys fa the wimfirsgc-ofbr h a f t .  
Q 3 y  the scfw w i n g  throw the 
c;efi%rs of the phanx hot$ the trmmg 
Eatzk 5erew preme3 its wnkn -raft a 
nyfors btxshi~tg aaiPcfred FO & n S q  
&twit. 

Se dl yw must da rs l a m  the @in= 
ten sm, You C ~ M ;  lkm mrn lire wind- 
ifkg ralicn h-tme ogF t b  pinion$, 
Thaf way, yorr can pr;lr rhs mnains 
P . K B C ~ ~  wfowe ywr wanr &em, 

8uf mtim It)W w m m g  in fig. 1 F2 - 
esch pimian w s r  bps a left-hand rhmad, 
AQs, tk0 pinion ~ m w r  we locked in 
wdrign wirh Wiar$ wt Yw4& 
~rrobbhp havb to use s Wmt, ruch w 
ax~om+ ao &earn thescccm- And, a h  

rstgfq the timing, re&& rOIc ginien 
- rW. to Bfmm they mnft  *wk k?cr&. 

C.men4$ sysarn for hdding the win&= 
inprotbrs phmt m k w  it crrnllrnknt 
to -tam crm&nr wizhm dtsmimMing 
iha shuroer m-k. Firs% t~ .t the 
cunaln %Worn by tvrning xbd tenston. 
m i a a  yas in a sloekrvife Bireetiwr, 
Then. scribe the lakeep r d e m  to nrark 
thfr curtdn W&n5 - tfre e&p of iht 
si>enirrg cunain and .fhe sdQes at rhe 
dain~c~rtir in tapes- nore =ti& Birsgs 
wft! M p  you Zigr, 'the new c w Z a i ~  
rx;lw~fy to the takeup ru4tat-s- 

Now, peel the curxoit-r and tapes f mm 
t4 ipl  Pkkeup fallers, YauW want te fcxiw 
the wi&w rollers afw, Liut rigirr new, 
ysu can't r a s h  the cnd ub &w Clwing 
curtain M the mds af the opening. 
m a i n  t a w ,  

% $st l o m n  the pi* screwt Ftg* 
372. 'fw r;an rhea mm &bro Winding 
ralkn unsf mu can scribe ths Wtim 
5 ~ f  ttae olCl eur~grins* Fig, 173, And wli 
rhe dB w~rainsf~om the winding $.el&- 

A* ~eptacing tlneewtaina time rtw 
piniaas a r ~ u i o u d y  thcrihu3. Ywmity 
;ylw tlave t r~  retime ttrs r;lc&ng.cw?airt 

C 80 &a b n a m  of the buttes mod- 
@ But y ~ c r  ciln a w  teach @e WQ 

Jtt,n.h~& tdtsziew heid the elas- 
tngfrtrfaisll cam ?he ~losing-curtain 
ssinran sh&fx. 



I W r  wir the " ' m r ) "  repairsin 
i *)la AE+P? That normarly &pan& on 

how Iorq the cmutrSr krm in wruCY;Ce- 
i tochnWnsdoingwrrw~ty repairs 

ham twnd nebfrty i d e c t ~ ~  watabtnr 
i n W n g  comtpGnrnt rsplscsmen t, 
Here's Wrr o tarid kwwkqp of the 
clecaonie tHXratEwr fmxmws mntr& - 
%ogp;try%t@ ttgubbhwting guides rmr- 
maHyrvont~let920ututhepmbhm. 

But mc#c of lb F B m c m  that htnec 
uamdthawmorctymiadwemmcoma 
uRclac ;r diff e m t  c)mqwy, i h a w  prOb- 
laars m )reqwmtty nrwhmicd in ry- 

turn. fOnc erwian - the d i e p h r w  
; sensing nsrirtOt VRav-f Initfillly. a pro& 

fcnn mpv sound tike on *kctron~: met- 
tumxicm. So your f i n t  imp&@ may be 
to troublsrtroot the electronic circuitry. 
Yet r Impk m&;~nicJ rmrffctnction 
a f m  cams what smnr ta be an CIK- 

/ minit faiturn. 
For exampts, sup- the camera wts 

', moy &en find &at the shwter ha* 
f opkn - it mn"t cfor until yea dk- 

C O n n e a I h c ~ .  
That oounds Bike an atQCtfMFi md- 

Cncaian, But macs l i k e ,  thls mngrtm 
win has imply stipipcd undw r& s p n d  
scbxor. Since the tuqpan W e  is a con- 
rkctor. a dwm tho 5+fmm*d rssis- 
ten ta mud - the s r s  effect s ' a  
rhort e m s  &a timing apacitw. 

*jwtr#nowrhtmp-.And 
untangle Ihe tuqstm w& from me 
~ k m r  bra- Yau maw &So 
Rnd the m-fi wire gts ton9)ad rn 

* mme ~ t h C t  part. Thc. cusmmer dsen 
r a m p b i n s  &our an inopsraiw exposure i -. yet th.n*s dy - prdn, - 

, - am b m m  rcmgving kiw wp 
! -r d t  altcwreverything to snap back 

kt0 p r a e  
Dwiw disassembly. we mentioned a 

tm@e of crw "ctuictc" '*$ - 
switches !WS nrd W. Whmeuer yew 
hrve an dsnronk mstfunctbn, check 
t)te switches that oould cause rtre mb- 
km, It's far more tikely to have a 
bad switch than it is to haws a bad 

seem& to be a rather common m r .  tf 
the switch remains In amtact with t)rs 
BRHRlCf a, you3 afw Kff- 
timer drday. The cwtcrnra may not eed- 
ixe w I u t u s  h;rppsrrbg - time lm hasn't 
m d  the df-timer lever, the LED 
rmdjnr hWm. 

A d  if  mitCII Wlj im% making gmwj 
contrru? Then, ttta Sruntr may not rc- 
kase, Or, the shuz~er may close as uson 

ar yarrr tee up the fr?tcea;s~ Plutfon - chat 
became not rceahle aar, slaw y=J$ 
Aim. the shutter wm't  rime o t r r  stttft 
th4t f t~lf-?ifT#C~ tkkyc 

YwYI he makirq other "'~zsv" repeisr 
by simfPly wH&rg the br tam plate. 
-ti- ywW ersmunrrr the Eamera 
that won1 rw cackecf - it reftam rn 
rOOn rt you c~mqistla the mkxng 
nraco, 

A Metiwe permanent nwpet M g l f  
Thn's trdsrr ir zounds like. Be1 mow 
fiketv, thwe's a i m p k  mirchmkal preb 
km with thd Mlga: amamre. Tfw keeOer 
a ttw erwj of rPrc rmrazute mpy be dirty. 
!%we tRe kecpar c m Y  p b t  f w y ,  rf 
%its to make Wtiw cngailpmmt with 
mi4 wmmnt: l ~ g # t .  Or, the E-ting 
which hoCdr $he ksspar to ISze amr6wra 
may have Mmc &use. 

wen rkougt tne AE-1 ~ i r & ~ t  
m y  seem ovewhlming the cammu@ 
repairs are simple. Yau cm make ?%z 
A€-1 wofit(lhla to #CHH by looking for 
the sim@e things first. When ycru da en- 
c-ocmwr r gcMm clec?mtdc rnatfunc- 
tion, the ~ h m a r i c  becomes your mgitt 
ralulMt tm-ooting t d .  We %ti& 
ta d&efib dascribs ef B e  t r r rublmt iq 
x s t s  &rrcng disa%m$fy. tht*.s now go 
&-the m c m m o r a  trwMmtiool- 
hrg rtapx to sum things up. 

The mprt soMotieat& PlirO of tb 
RE-3 ck(X(iW ~WWS ttols 
caned synm, Anb fcsa any om mJ- 
tunctbn. you cwrM m e  up wirh o lonp 
ad of polrsibb mum, That% why drw- 
kthdxmting Cfrirrtr m ' t  ngnnrlly 8%- 

tW. Yai  just s t t  hsw fct ~uabkshW 
tfprs cabmesa using @-la! $&lrn&ffC. 

But y w ~ i r n  mw teat& by de- 
ciding the extent af mafftarcrion. 
O m  W PCOMQM affect both tha sub* 
mofdly ~nc~dleck & i a & g m  owing 
ond the ~ s i ~ n r e ~ t ?  [k ckaes 
it H e m  just drrr diephrw owning - 
m just t)re motw reading? 

I f  the prbblcac affects anty tha die 
phrmcbinq system - md ntJz 1- 
qrlir-r mdvut -- yar knaw 
you're gcrting thc prapet output from 
orngieer AR1. Why? AR1 mrrst b 
sllgphiing ttte paw ourput bforn Pke 
@ a n m a s  can re& PWY. The 
eatput Of ARf d r b  bath- tlw nmet 

gra bisplPr~emgrynrrm-  
Wiwr. mu mwt: I& for samething 

that wmM C M ~  affect thO diaphragm- 
dosing y m .  Start by noting j%M M o t  

diem is &ping a* t t  always 
ram* krlfy open? D m  ir dww4 %bop 
d m  Wfy? Or i t  p+wda arrarrc 



~ r ? i n g r T  
Semral rrr cng c&d wse I hime Dl& 

trmr. Bw letb aett with the most tikdy 
aratcs. Any af tjme WM $c 

the ar- wire and ~ ~ o y r &  BL you move 
dmm tbr diaplhragmicetting lev&. W ~ a ' s  

creaing rcrhtarrca a% di&t;rgm- 
rgtthg lever moues $OW - f r m  around 
12K to leu tXron 1 K. An utm would 

the $iaphrogm ta Etap.drr*~n fu[h 
cwq rim [the wipeF mt%ab& h"t 

tan= bend, cesdt in errat* diaMfopnr 
senin*. And a shwx weuld ~aume z k  
diaphragm to rcrfliilin fully apcn ewry 

band irn? t- Eke@. tf the diaphtq 
ahmys mmnt Wtu op*rr, YOU naigktt 
firasusma %mdwnical smm on 
i8re mirror w~tthb dia@kente&%krP1 
d m  wk,m&Imrlrsaiw 
h o w ~ ~ ~ / ~ ~ ~ ~ i c a € ~  
urm and Mgt without Wting the front- 
ot+tc#mitw- ammb& - jurt short 
the negative k c !  af the akmrv~rnilpraet 

*- 

t, -cr tha integarw c i s c u i a  *a&d 
ba ywc rat CUwe6me W m ~ l y ,  Ff dlt 
t ~ k ~ m g o b d ,  &4@&~wrPuring 
its en? fmwhounczfuse.&tarsnoo, 
IC 

gt aha s;lcfrsmhtic, wtrih ic 
muid mare a Wtarn @i x b  d i I p h q p  
ddng wstem? Amat&, either PX2 or 
PXd ad& be et fWt. Widr PX2, them 
EaukDbaafoiktnrmhnrwnw~rm+~~. 
M with PX3, thBre muld tia a failure 
kr t)ro oam$amtor 

%acanohrkCk%bemrrrt(rrysyswm 
at- pin ?S3rfPX2--thraapuxofunpti- 
fieT AR4, Hm's *re y w  get ttte AV 
oigncli tltrt p tr, t h e d - i a g m m  
mist# VROY. 

lMeasunthsvoi tapewgraPrnd 
mdi pin 19 of PXZ. With tho slrutur in 
thsrak,md Wtio*,ymsbuM maa- 
sum around aZgftdt. w i g  thll She- 
t4t allla molt nsdiw ta increase 
to mwnd 0.39 wit. 

sps $Wise m m ~ i t e L 4  iat tft% digigiad-te- 

C plog converter. If  the memory 
&kc PPOPM~Y, y-71 pet a bugw AV 
rulv a& yau k e a  the *1 h l ,  * 
a s l w  shunat smd, ctr set s famw 
f i b  s&ad. 

AIUIwgh YOU G- the PXZ 

easref ~a m. Dm't huy o isow jwr for 
W AE-t - rwgll ~ m i y  u9e it. But if 
you Wreidy hatre a scope. try #%Ping i1 

10 mesoure OC voltage. T M ,  t o m  the 
#nkHdriwut probe tu pin t9 OC PXZ. 
Vau SrarM see the t ree  more up as 
you cock the shuner, Wen yorr rekm 
the shutter. ywr slmuld set the trace 
move up furrher. T h  high* t k  li*t 
l e d ,  the Sower the shutter o m .  OI tha 
+aster the film speed, the highaa the tram 
n h d  maw. 
O m  YOU b o w  you're gentng t)te 

butput from amplifier AR4, y a r  can 
Jimimc the pmsibili%y af a de*tt# 
PXZ.. That Eeavcr PX? - for same rtosm, 
~ m ~ ~ $ r # t o c .  CP1 =kt% comperkag. 

The output of ComparOtOF CP1 +m- 
n- m pin 5 of QX3. And pin 5 cm- 
m r r  tia the tide of tk &- 
phrqw-contr01 ~ t u ~ t  klgf. Sa 
mmtn the dmge tu pin 5 - you 

nrerkr propslly - it indicates the r P \  
f l k t w -  cttrrreek orr the input uah.gcr 
# be* IC's &a! eontm' The prowm 
im#Mkrtsreakba*wccnpin t S n d P X 2  
md the dliaphrrqpsmsing mksir~r to& 
t0rhouldmfwfettowMkewircm 
b the miwar cage). r b w k  & 

tween gin 6 of PX3 artd the ctiaphr- 
(XMW skctremgneq or a b'i* in 
aithet fC. 

F A I W E  OF THE READOUT ONLY 
#bw+ bx's cmMw hat $a dla. 

phragmd- mrn &$ fine. Bur 
t)re- d v a ~ ) c r r c ~ e r  tkcm't M, 
n d k  &ways mnoins * dts top of eff 
diaphw S&U- Or it al-s pe$~ to 
the morn. 

You then know wart gattiw the 
pr- ~utput h i m  ABt - if g ~ o u  

weren't, the dimhregmcbq wsem 
r*oftldnat k wrRln(l, Sa task far wms 
thitsp lhat vwrutd e t  m l v  the met# 
r-t Thr moat tik* t h i ~  - mexi- 
mum-aperture &stor VRwo qr the 
$@van- i&etf. 

tween the re& @vm~nt tdr  wire md 
ground. 7he racriaance rrf &e mil chocrM 



Ywr cprr arSeC ahwk gt#bw, the maxi- 
m u m ~ m m  WsWr ocn chs mirroi 

~ r i r q  WI &mmo#r. &tt yw dm9 
R to m m n  the f T O ~ ~ e C m u r ( ~ .  

~ * ~ . M u a w s t f t t r t d r v ; r e  
f i m  V R m  t)lnt oOmects to VR3 un 
ths rssistw 8mzd. ? & w ~ r i ~ h e  resistanat 
twwem the red wire and gwund as yau 

it% the mminrunrspgaure corrsc- 
tian pin, Ths rcrk8aas shwM s m ~ l h l y  
Sncrewe! frwrm mund 9.23K to 11.W as 
tk r~zaxlmum-rtwo c m w t b  pin 
movcs t a d  the a n m a  WY. 

An6 it mu cdw'tg&tthkatngiw 
resittan& tt t: be ether r)H brush 
hw ebme aCf the wimr IMP. VwlEl drw 
trrrw to putt the irmt-@mkn&~ciage 

t i  drc VRennr, mtitgr &ecb 
wly, you can make me ramc mt be- 
tween the wfcitrs wire md grcrund- This 
the, dra rrraistanos EhQUW i m 3 t 4 1  
from arwnd 1 !%1Kto;aS*8K#y*puth 
in as m w ) n r T r i t  cammion pin. 
I f  iit does, yauIrc10wyw haws cantilwiw 
rrr the Vtbtr4, r%siktot 0* tl#! flCitrw 
caee, 

Ma eke wltf cause t f ~  P ~ B M C ~ ?  
Pcsha@s yau dm? )rsve contimu&y be= 
Wd)bP-&iwwinMctlwr##f*4 
' PX3; - ar w n  Ehe ditc-rluin 

4. ~~nacrr'on r*d pim 9 sf PX3. An cqam 
%f f h d  wsriaw RS&UF VR3 vwuM 
b mother lo$& ftitoo@ unlikah,) 
UmrP%ct. 

susraming IC PXS. ehask the 
m i n u %  ktwmn pin 7 6f PX3 and 
@m marcr msistot RM, And check the 
ccwctlnuity bktwaen the mew iw&w 
BM and fheg-r. Finally. check 
Ette mt#a mistag iw?H ti% should k 
amund t.8SC) snd djode Dt k the 
t.MtmytQsr circuit, A@&.+ we0# trkd 
t~ s!tmSnrm ewsry aahgr W g i l i t y  k- 
fme suspecting amplifier AR2 o? &-i- 
Pier Am id& PX& 

fA1kCJRQ OF BOTH T#€ # E f t @  
REA00t)T AND THE D€AP)(RAQ#& 
CLosiNG %m€# 

Ttta third ~ i h i i t y  vvhsn you hawe 
an exjxwmcontcol malfunction - 
nei thrp th @moareser new rhe br- 
Phragmsamg system wortkf tGormBy# 
xhu diagihrrgn thivayr stem c(own to the 
smlldxt fhtw md the m&ie otirrayr 
rcrnlm ax the twef Tht d~~ -9. 

Wffem at the B#ragm cgrrie, tm sibst 
y w  a m ' t  getring the oropc?r cwt- 

put froan ARO. 
tf B e  needle cltrePnat &Beet, first 

getring th, battery v d l q  at t h  calk- 
tar when you clolt switch SW1. 

'tbtse we a wvp& of o*tr n m k d  
trsn YW ~~~ make hfm w?a rfPrt 
t<K%ttg SI*p %&d - e h ~ k  fw y m  Vc 
a d  K Vc traltoes~, If vw m e t  gettrng 
tht KWc adjunmmt dtyp at the re&. 
tor bawd. d~ needle d l  perg to thQ 
bottom d C c  b;sptrrsgnr trrrie. In that 

di-t ?h@ blue wire from £he 

ocrm CHM Of the rraripbh raiston, Qroin- 
ing the K V c r o ~ l ,  Andcheck fcw KVc 
at pin 8 of PXS. If YW'R getting the 
pmpcr ~ u u  to PX3 - yat you mn't 

eni~ck tha Vc wlugo. Y w  $hat#@ 
sum tbe VC v o w  +t t h e c € x c o n ~ .  
it you dOh't, i3-m the CCC #WP 

t#&z white w'm. And dwck fw ttw! Vc 
r g I t s g c  ar pin 15 d PX3. Rtmscrslwr. 
you nrut dore drdr SWY to glt 
of tha forrnont dagss. 

Now, yoo era &tck far the changing 
AV v d g t  - the of ARB &t the 
AU aznuet- urns contact yuu u# 

ml, ~ . Y M I ~ ~  n b  
cmdnq voltage as vau ;nttaruc the ligltr 
kvel.m a ~ t h t m r s ~ , c r c m a  
fasw film rpsed, B u t  cim ws'w as- 
wmad - R d t b  diaphragm rn 

X U t e I ~ L   at twthpvccmats. 
When? do you go h9m hem? Y w  

could twrctetrd from AR1. H o w v w ,  
starticng with thQ IIkdythifW tint. 

grwttd. You aaxPxrld mt- m imam 
ingmdtageasyou %re&# dwl@ktnrik- 
ing the photomil. If w don't check 
the HOltagw at th9 OmW piM a4 ?XI- 
Make curs ycw're *klg the grw * 
puts hdom y w  d m  the tC 

RUM, Waw the rignor through t)ls 
W n k  From pin 8 d  PXO, the signal 
~ t ~ p i n 7 e f P X 2 * r c ~ * t w m Q m s -  
is- a d  resistor R RTC. Chcdc far con- 
trwitr - dn 8 of FX1 Hid * 
r&irtot. ff y~ dw't hawe cmtinuity 

pomts dtt a jtrrn~wr #re. 
If y w  ire @ryl the! pram: wtm 

fm PX t, Wcsurpul crf mplifiw 
AR5 - pin 6 ot PX2. W e ,  the Wvoftaga 
* W d  d,wtas# - go ttrs pg3jfive - a% 
vcr, inncbse the light I d .  f l  iti dtmm"t, 
yoc: ccnrl'd kaic & bad PXZ intqrated 



circuit. Or, mw% trWy,you- have m epen 
ktween gin 8 of P"X3 and PM 7 of PXZ. 

% mafur% the rasisrancce 
rh- ~WPE pi=. Ycnr'fe now m o w i n g  
Be mrefonep 08 the memrkr<~. mi 
%irta-sr R RTC m #riw - arourcd 400 
a h *  ds2)rmding on the twn*rarum* &. check Qar the proper input WZJE- 
ages ta PX2. If yw8re not geeing thc 
P C C ~ P ( M ~ ~ C L C ~ ~ ~ ~ ~ ~ ~ ~ ~ D Q ~  
fur an ape& Chdc for ctmewi~y h- 
wean dM pin that h't getting Z)re 
PCWf inpwt UPCl its mcannming rwim in 
the sdwmeic. Fw cxwnpk. if ybu aaa't 
@%Xing the € 3  wlagk t~ pin 4, check 
far wmtirwifyr lmimw girS 4 zhg 
colimw d t rmsi~tw TR. 

In &a c.os of Zhe m6tfttrrctic~n w'rs 
deswlbeb iil&h &ct nrgn nor 
t r P b m w b l , f b a r l r v s o s t r * 6  
Sm p&&ili&. fhdk why y~ haw ta 
1f- the rrhslnrtic to Wze the *Oft- 
Im. It mry win  56 - of stcp.bY- 
rstep t r o u t , w i n g  chat%% ta find a 
defwh eaarpomMlt. 

Per exonde, yau MUM haw r dpf%#- 
tiw: f ~ ~ i m a d  ras&&r SV - TV. kilt* 
swing z W r m i s ~ t r t t w e t n P i A 6 b f  
PX3 d ~ u n b , y e r r ~  HxtRc  
tQSistPw dewem ar yw rat slower 
shutter swxids An opari irt the func 
t-1 Wiotrsr FQ- azPtwsgi bra 
brresh md t h F d - W l -  
* r n k f & ~ t ~ * b O t t O m d t h i  
diaphragm scde. ParAan wmsthtfuro 
tm@ tmistgr&auresthcem-n 
a~~wpof~dlPphcrgPnocaifa.  

AW&tff Q* a tR4- 
tmaiwn - there% r chw Lraznrosn ths 
twcr hat-rhoc f ; ~ ~ % a f X  bM4% Th. a% 
contbct and tha AV1 EF conm sit 
dws4y tagaahw. AM, if ~ltqy're t& 
i*z the d i  ;Ikwys -zs.W~ 

wen. UIm dm youPl find the stsrwt 
B e t w r r  thI2 rddtr tebs for thc wires. 

OTHER UMfQUE MALFUPCCTMS 
AND C1OIJCLWOW 0@4 THE A€-1 

As m hdhmd eafrw, vsu'l be ilWI 
ta crm many ekcxtonic fiu'ltms by 
finrd;dy mtw&ky a M  &dm jOints. 
And y w  can f i m  out arm of the 
o t k  malfunctiom k wubtmdin$ 
hrrw tt#l -era aperam. 

Web o l r w  tmmrab the troarbla- 

shooting stem for ttw dwt&f. But. att's 
c o ~ i d e r  a wrkquc m&fwrctim, on* you 
obn qsticftly diqmm byi youtknowkKfga 
at tha camfa's RHICtimS. S U w  t)rf 
shacw tihmw ddfnn tfH.3 %cur4 - 
that lq@ms. nsrmrrlly p a Wt cd 
bumeng the cmtra 

'60u k m t h s r  tiWlrecwrdiath% 
Bash &. A d  ?M AE-S W-EY 
nmtchcs to *  firsh rCM(K1 vrrhhntty; 
rvonr*alyhmpintheSpaadtitefSA 
arrm m. The most 1kek dfmetkm? 
Thc COC;contat i t * m s d r o ~  
It's probably saKhing the tywieft sW- 
pan. As * m h ,  th8 camera a- 
& e C # d K f t & r n -  

Anot)isr etxampb - mrytMng i9r 
c#rrat* works. but you dvvw BFt .R 
euwcqxmm of 1 In fCnops .&k~  
~ ~ ~ % ~ ~ I X P O L I I I ~ &  
o w ~ o * i d e ~ # m s ~ . ~ r t & d  
this indicate? 

W M  the F.5-f)rtop m r ,  dacaf lump 
imcnsdiidy to rtis orllwtmsnt% Re- 
ntmbsr. the bscklij@t witch dlourr = 
imwtkmd ~~n of 1.5 fktopE. 
So yo0 trwvr ur immediate chrc as Oa 
v h m  lhe problem might bcr. The badc- 
ti* switch k pfobrbfy shttarosd to 
groctnd. 

What if the pmvkw 4 x 4  is h o d  
?@ grand? Mar, the eoro0iftM t f -  

nmaine me on* Tbu need% ~~ 
urd tRd LEWs fIat)r, A 4  the C U S ~  

c.omgairw mt his (U* ~~ 
to tsrt vsry low 

Y~cwsrrtwairnydtfwsepeb 
?dm$ with jutr minor dbsKnrWyY Ttrrt 'c 
*at MBke tk AE.1 SO to 
W&T. w, CMIUn i ~ u r f n  wt 

t h a t h % r a ~ ~ t - - c m t  
ohat takes a fot of tinw tct r r o u m  
kGyb y m  last mmw on -that canter&+ 
BW make il up Un *on! "fast-rrd- 
srryn mgmlrs. 

Rgudutimary tndesigt, m r r i . l  
mwng rschn'hSam, the A€-I has t a d  
&be a changc in #mcrr cmapa. WE 
arknit it tooL rrr wife a vwhil* Ea 
~ r e o t a r h c m s t ) w ~ ~  Yet 
~ m a o n a - i r ~ & m v n a n d & ~  
phM ciait  - and &C ft wrk! 
M? tre uwrre rniglw mm ptophz in 
this p)twographk b r h w y .  



ms&e TV a&m&ing wri* qwrity. Bath 
camas bye been sdng smh rectxtts. 
SO, despire ~tri! WbEdify. Wmfkd fepdir 
w?chrriciatcrs sa! camenro f& f* 
Qumtly- 13ass(n, far emnBb3, hies w 
O ~ M  t w ~  &ion A&1'9. A padWac 
praQkm may then wgwr to uop irp cluim 
aftan. Howewx. rorapsssd to the number 
o f # m e r r s s o M , t b m d w  
s t ? a m a l z t l o r r t ~ .  

Something ebk di&qu&hes rhe t e  
qual i  wmsras - ttM8 "amm' cspeirs 
erenequidrjrrbsi$*thllnmOjtX 

norm at^ have "oamman" repain. Fitsjt 
thing p, lhen saowcttbikgg &Ee* 

in the Can* AE-1, tiW0d s%em to tm 
~ W O  miw "common*" repainr ~~ fhn  
~ n i ~  pmMmm aweel by impact 
aKh aa tRe cungrt~r, wke jlrmping iar- 
urtcksf. Bcnh comt unctsr t)lb 

"'tas-- imqwy @ng en& 
dm# 

SYNIPTW 1 
W h s n y a u p u s h ~ ~ b u m ~  

way; the u-nt LEO msks arr 
m d a f f . ~ , t h p ! ~ s & 1 H l r v s r n ~ r o  

SW.JT4ON 
These two symoroms n w  wit€! 

a pra&mw&hPX.O, tb lCt t ra tmcsas  
&!a awqd* fa ttW phcnwt. mane 
qlacit%g W IC. h c m m r .  yrw might UY 
r e r m  i7s soQler csmwcti-. AkPO 
cneclr m tc *4pes to make sum the 
prdQCrrm Wt vv5ttt PX-2.  YO^ shwld 
measure f .W M pm 5 arbt)nd &6b #I 
pie 6 d PX.3. 

In mmy cases. retauching thtr 
adder r;onmiaars cures Ptre mob-. [f 
m, yau'tl lo t€@m Fx-1. 

thrr battorn covcsr push the wmature 

7/ 



d tk con%rvratirPn mgm M W  away 
fmm the care ta retease * mirfar. When 

~bPk$  f i e  - the rnlrtw w& 
Wrt r8(fPreSSi thg r&ase BUtw, f r y  arr 

the Gamera w i t k t  going any fu*r#-r 
Why not? fg works. gut f w e  mu i m y  
regaired an@?$ng? 

SOW TlON 
tt's nut I&& ycwfve a a u ~ B t y  

repair& tRe a;amera. Sam- must 
ha* KmJ?a3$ the originad probiem- T k  
:betron Q sw2 f t a m  af csazfy - ? m x  Spa-, R e m m b e  twrra. the 
min0~-1.%nsioning k w  Wwfd  I)@ to €me 
side af the clltttr h? %me t ech ianr  
v k l  ski@y r w m  the mimw- 
mQos\ing #ever with the catch loas grrd 
c m s h  Miti eamm ts ba rspsked. Yet 
scmeth'ng mst hava eaumd ttw &YM- 
tmsiorting lgver ro jump wr af #we. 

Wrth tM Swmmic. m4 origin& cam 
may haw, besn i m u f f ' i  w m t m d  on 
i h ~  mirrwtemimhg lev&. Or the 
d engagmmt bmmen the mirrcw- 
t m i m i n g  * and the catch trvpr trWy 
iraw tseerl Mff ic jen t .  Pmtax lislsrr 
mettBi& the catch to meke dre 
depth &f nt irnd the uutmave( 
lsss critM. 

Sintiierl~. sopnethino must hawe ~BSSKJ 
tt'tr: [ M a t  f a m  in the BE-? - I&-- 
tY, the r e k a  witch StM. it tabs a link 
mare rtme re #K PQP CUW. BU~, 
if you Maprove ttre wwifCh cOntact an4 
clean tha s u r k ~ ~ ,  -71 pao$atrdlr have 
more mnfidantg in the repair. 

The Pentax WE hasn't hem amnd as 
lung as the Qnm =-I. Fw M most 
part, the tiocrM&boti% -red 
$I& those in ather &trtmicpaY con- 

t saMd SLRa Paor c~i-+t3ct d t~ - 
%wit&. for e m p b ,  .caneh the shutter to 
h;?r- awn. Poor contact of rho wwer 
sw~tch ["meglnet wtc-h" by Pe!&&t 
r@rrninabgvl c a m  ahc shutftn I@  deb^ 

ape faslmt weno otrhr. Bur, fri~m r% fte8d 
t e d t > a c k  ~ e " v e  fPcewt?e Sr) far. CmIv one 
svrnoaom frrs rhe carelqcrtv nl - common" 
malkmtianr. Here r t  IS. 

SYMPTOM 
The LEE& ao nor rtirll on when you 

push the rekaoc butwn p m  way. Also. 
the shutIrrr Wiuess onfv ras f ~ r e s x  s w m f  
- I PIW sec~nd. 

SOLUTtQM 
Thgg mawr& rac4m~ihE writ to the 

metsing wt&. the m c h  that CfOPtZS 
w&eny~~~plrshthg~%eh)Plnanpmvygy 
fPmcax usss tPe wm, "man swF)n3' 

:M swrm G O R M : ~  r% ekx;- 

twm&p%t 10 ?W ~ i r t P r i f f  f % 5a?1& con- 
nect~ bemen the wi wtqe at I- I& trrnrc~ 
and fhg mme*bx to xhe em= ~ n w ~ l  
nt? !rant-@tale m a  h a ,  

To cheek :&+ we, f a r  mmre the 
w a g e ~ ~ r e d v m a n d g r w n d :  
yeu Shbud MBBWrs tha kl tratmr)~ witage 
tam& 3V) Then maaaure the wvoitage IQ 
ttra! c m m  at We front-&te trait 
board. Hwtt, ysu !aw.fkt m m  OV u d  
WKI begtes fkw n3kw disie. Wikh Pfse 
mksxx u& @amtty  6 e p r w  yw SmuM 

mawrr :  ,"i' :! VQU &fanb? ahe 
~nrtitye ar :be dYrtnwtOl, 1% R1E1mw 

b ~ t t a  ~ s n  ! mk;nq g o d  ewract. 
W ~ r u  ~i ai)net$i~ -way TO tmt the  swttch 

- USG. ~OU: we%zec% to s h r r  h w n  
me red atre and ilte c~:anfte~tar to the 
tmnl-plate C W W ~ ~  B63atd. YW'CE tk11 
shorrlncj across the w~fch .  I f  rha &Ech 
6s the ohmletnr. X* LED tdim&y shauM 
Nr I I  on. 

Ptrrtax wedies ths: a d j u s m t  an I)pg 
n#tfch by splkm when tw ReieaEe 
~ 6 t d t C l t B ? B h ~ ~ @ ~ d e o c w 9 e d  
posrrwn, there sdharM h a O 2 m  swcs 
p p  betwegn the temp? w c h  W e  iWKi 
wbMmbtorwtrSw!r- W. Make 
w a d p s t m f  by mfwmiq xhe 5hmw 
SwitcR bade. Aka. when the mi~eriw 
ME* 4 ??en, thew %hOUtd be a 0-2- 
sisraregaptmvemrhewm 

Me?. at our infommn for Comnm 
Repits comes from %i@d f m k k  - ftEe 
svwtomr iepitir te~hfijCL1~1~ have m e ~ 1 -  

tished seeing MI: hequemk. We'd lfke 
to con-tmur dtwrng Prom wf ex- 
eerft?nZ:erc Are there s y m p t m  ym 
aaguloarv ewttunter in cw~ain models? If 
yw'lf let us know. vue're ~ r y  to track 6w-w 
causes and rduriano. 


