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THE AE-1 SALES SENSATION

Few new cameras have caused as
much of a sensation a5 has the Canon
AE-1, Complets shutterspeed-preferred

{ai-logic memary—-super-sophisticated in-
tegratedi-circuit design. AH this = &
cammera that sshis for 2 surprisingly
aftordable price,

Canon's marketing department intro-

- duced e AE-1 with full-scale promo-
' tion. Fortunately, the service depariment
. kept pece. Canon first presented aa €x-

celient saries of repair seminars for it
wairanty people. Yet the facwory
waivted 10 reach the independent repair
technicians as well, So Canon proviced
the practice equipmant for the 1877
National Camera Ares Workshops cover-
ing the AE-1 and its partnens in Juto-
mation, the Spesdiite 155A and e
Power Winder A,

To heip us put together the Work-
shop program, Danon invited us o par-
ticipate in one of the warranty semind
This was the first saminar-typs facto
session we've had the privilege to attend.
And we're grateful to Canon for thein.
farmation they presented.



Yat despite the hands.on programs,
we've recpived seweral reguests for a
compiete Craftsman article on the AE-t,

" Frye, our policy has Jdways besn w0
void duplicating technical informstion
in the Craftsman. That's why we haven™s
beern doing articles on equiptsent covered

in Workshops.

50 why the exception? Well, the
AE-1 has been enjoving a wildfire sales
record, And i puts inw practice our
secies of articies on digital sizcronics
lconcluded last issug). For those who
woukd rather not read through afl the
details, we supgest vou get a copy of the
Canon AE-1 workbook, the Spesdlite
155A workbook, and the Power Winder
& workbeok, These workbooks, used as
training aide in the National Camera
Area Workshops, include complete ex-
planstions of the electronic operation
35wl as afl the adjustments, You can
also pet Canon’s servicw and pacts man-
wal on microfiche,

OPERATOR CONTROLS IN THE AE.1

Canon designed the AE-1 to ba error-
proof i operation—go sutomated that
the camera could make a professional
whotogiapher out of & tennit pliver {at
jizst, according 16 the TV ads). Yer de-
T spita the many ingenious concepts in

tha AE-$, Canon savs the maib croblem
has besn operator errde. Peopli think
the camera is malfunctioning when it
'L,

Why this probiem? For ong thing,
many of the AE-1 controis are unique.
Also, the fullscale promotion may lesd
people to heliove they can’t make a mis-
take using the csmera. So peaple shop
prices, discowering that farge distributors
and discount houses selt the comera for
amazingly low prices {under $300 in
somae placesi. The buyers gt bargaing,
bt they receive ng personalized instruc-
tions on uging the camera,

When an AE-T owner thinks big cam:
ara is “jammed,” firr chack the batrery.
Tha AE-1 depends on battery power for
just about everythiig—even the shutter
refeme. S0, without & battery, nothing
waorks, The compartment for the Gvokt
silver-oxida battery sits at the front of
the camera, Fig. 1. You can use 3 small
wrewdriver o push in the battery-
compartment latch {the owner’s manul

= Siys 1o use the insufator cover that goes
ver the accessory shoe), Fig. 2.

From the techaician's viewpnint, the
battery compariment has an idezal locs-
tion. You don't have 10 remove the bat-
wry 10 ke off the 1P dnd bottom
cover plater. So you cin operite the

camerd under 13 own power for Tests
atvd adjustments.

Test the battery by pushing tthe
battery-test button a1 the wp of the
carnara, Fig. 3. The needie visible
thrcugh the finder should swing o or
beiow the bsteryaest mark on the
focusing wreen~the mark next 1o the
#£.B calibration, Fig. 3.

Just 2 look at the tocusing-scresn
catibrations in Fig. 4 1elis you that the
camera provides automatic disphragm
control, You set the electronically con-
troiled shutter speed you want—the

gamera sets the disphwegm opening

automatically, Turn the diaphragm-set-
ting ring 1@ the automatic position
{rarkad with 2 green A" in the current
ferises, a green circle in the oider lenses).
Pushing Tha ralesss bution Dart way
turns on the exposurg-contral system.
Ang the neadle moves to the #/5t0p

yii e gairgg to ge1 automaticaily,

Here, as in the £EF, Canon shows ifs
ingenuity in designing an automatic
camera 16 use the existing FO lfenses.
Howsver, a3 we menticned in an e3rier
Craftemian drticte, Cason introduced #
new FD leng with the AE-1, The new
FD lang, shorter in oversll length and 3
lot Highter in weaght, atlows the AE-1 %
compete in the “smaitesy, fightest full
frame 35mm SLA” competition 3
title now held by Pentax}, But the AE
will accept any of the older FD lanses as
weli,

You can ever use the FL series of
jenses with the AE-1., Since the FL
fenses aren’t equipped for tufl-spertuse
metering oF automatic contrel, vou
must use stopped-down memring. First,
puth i the stop-<tows levie on the front
of the camera, Fig. 5. The stopdowa
bever latches in the Stapped-doin posi-
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tion, Fig. 8, umtitaneously closing the
diaphragm 10 the /stop vou've selected,
You can now change your shutter spees
or your diaphragm setiing unti! the
nesdie centers on the battery-test mark,

However, you can’t use scopped -dowan
metering with the FD lenses. Nor can
you push i the sipp-down lever with
ihe diaphragm-satting ring at the auto-
matic position. An imlernal blocking
leves prevents you fram pushing in the
sropdovn Jiner far enoligh 10 lateh.,

So the AE.1 doesn't ailtow a depth
of-fieid preview at the automatic setting,
And that's whars one of the operator
problems comes in. i you want 10 see
the depth of figld, you must first select
one of The maniial f/stops on the dis-
phragm-seting ting.  Than, coek the

| shutter and push i the stop-down lever
. 10 close the diaphragm. Puthing in the
| stop-down lever reteases the avto-control

machanism. And the diaphragm closes

10 whitevér 1/5top you've selected.

But, since you've disengaged the auto-
cantrol mechanism, you can't simply
retumn 10 the sutDmatic setting, I you
o, vou'll get the smaliest aperturs
=Nl an utomatically controlled ex-
posure, You must first set the autg-
cantro} rmechanism,

The asuto-contral mechanism rewets
automatically when you ouck the
shutter, Yet the shutter’s alrsady
cocked—you tocked the shutter 10 use
the depthoof-fisld preview, So how can
you reset the auto.control mechanism?
Just turn the diaphragm-etiing ring to
the largest /5100, You can then go back
to the auto pasition and get fully ano-
matic diaphragm control,

What if you forget and lsave the dia-
phragm-satting ring 8¢ 4 manuai f/ston
setting? Canon has an answer for that
ane 1o, As wou start depeassing the ra-
leass buttan &t a manual f/swop setting,
a red LED {light-emitting dicde) starts
flashing st the twp of the diaphragm
scate, Fig, 4. The LED ifuminates the
ferter “M" to warn that you're at a
manual {/stop setting.

Notice in Fig. 4 thar the smaier
fistops are at the top of the diaphragm
scate, Ar the nescile deflects, it moves
down. And the iower the fight fevel, the
further the needle moves, If the AE-1
noeclie moves below the Jargest fistop
calibration of the fens yvou have instatied,
angther LED flashes on and off. This
LED, 3t the bortom of the diaphrapr
scale, Fig. 4. provides either an under-
exposure or sn out-of-range indication.
Both the underexposure LED and the
manusl LED flash on and off four times
aecond {4 Hz.).



CHECKING THE DIAPHRAGM
OPENING

. Uging the stop-down lever a5 2 dapith-

t-fietd proview may be s litthe swiiward,
SUt the unigue oparBtion provides a
banus to the technician~you can con-
vardently check the diaphragm to e
that you're getting tha proper spertune
sutomaticsily.

The ramon ix that the diaphragm-
seting controls remain at the ey sper-
e programmed  sutomnaticativ—-omil
you recock the shutie, Differing from
mast  shutbir-spesd-praferred  systems,
the getvanometer in the AE.1 plays no
oet in actustly setting the diaphragm
ricty 85 an indicator. So iUs ponibie
for the needie 1 be indicating the proe
per spmiture while the diaphagm stops
doven 10 4 complately ditferant opaning.
You have sdjustments in the camera for
both tha nwedle rexding amd the sctual
disphragm closure.

Yo chack the diaphragm clopyrs, turn
tha diaphragm-setting fing 1o the su1o-
matic position. Then, cock the ghuiter
and Jook through the Ffinder a5 vou push
the relaam button part way, And note
the i/stop indiated by the needis. You
may Baee to charge the shutter-spead
}mm&wmauubufkm indication,
the finder, press the relesse button the
rest of the way w0 releass the shutter,
The diaphragm should stop down auro-
matically o the same ¢/stop indicated
by the metar. Byt how do you know it
does? Yo tind o0y, turm the diaphragm-
setting ring just off the suromatic pos-
tion—towwrd the manugl Estop sertings,
Fig. 7. You can ther push in the stop-
dowr faver untit it ixtohes.

Fushing in the smtop-cown tever dis
angages the sutc-control machaniso and
allcws the disphragm to closs. The dia-
phicagrs should now stop down 1o the
iast aperture programmed suromatically
~to the disphragm sefting you noted
whike looking throuph the tinder,

ity stifl tough 10 look at the dis-
phragm laves and say, "That's 2 good
54,7 Yet you can find the exsct dis-
phragm opening by watching the leaves
a3 yoll ghowly tumn thediaphragroasting
ring toward the fager aperturss, When
thit diapiwagm lesves just siart 10 opan,
stop turning the diaphragm-secting ving.
The f/stop vou now sead cn the dis-
}ph_mcm-uuw vog s the apertae

programmaed sutometicalty by the lens,

Using thit st, vou can check the
calitvaed light sourcs—you dont have

% tually mdawure the fHght wans

-

mission. Check firit to see that the
neectle indicates the proper t/rop for
tha light conditions. Then, check 10 soe
that the disphragm actually stops down
to the indicared fstop.

OTHER OPERATOR CONTROLS IN
THE AEY

Soma of the other Qperatar controls
ars squally unique. The praview button
sits abave the stop-down lever, Fig 5.
Pusiviag in the preview hutton doss the
sarper thing 48 does pushing the relesse
button et way-—it tims on e ex-
posure-conMnel pyatem, moving the mater
reacdis 0 the approprisve /stop
calibeation,

Why two nontrols that do the sama
thing? Well, you might want to changs
the shutterspeed control . ger the
avromaticaily programmed disghragm
opaning you want. A it's pretty tough
to tuin the shutter4peed control while
you'rs hoiding the rtlease bumon pac
rially depress]. So instend, you <an
hold n tha preview burion while you
tisrm the shutterspesd control Also,
the preview button attows you 1o pre-
viow the sperture without the dmger
ot sccidentally relesaing the sinstter.

Tha bauklight tuton above the pre-
vibw button, Fig, §, provides an inten-

tional overexposure. Hold the wiciee |

bution pertisly depesssed and push in
the backlight bution—the neadis shoukd
move down (Kwaed the iarger f/stops)
an addiiionsl 1 1/2 t/stops. To et the
inantionst overexposurs sutomitically,
you must hold the backlight burton de
prassed a3 you release tha shutter,

Evan the sif timer n ™e AEJ
featims eloctronic controt. To use the
sotf timer, puth forward the seif-dmer
tever, Fig. 8 (pishing the self-timer lover
in the other direction locks the relosse
Suttong. Whan you then push the relsiee
dbutton, the seif timer slsctronicatly de-
Inys the releass of the mirnor for 10
seconds.

Since the self tmer worke slectron-
ically, there's no familisr burzing during
the delsy. 50 you have vet anothww
flashing LED. Moving the salf-timer lever
forwsrd uncowrs the seif-timer LED,
Fig. 8. The LED flashes on and off
twics 5 econd during tha defey. If you
want to know exectly when the shutter’s
going 1o reisase, you can simply couwvt
the LED fiashes, After 20 flashes, the

tf yvou change your mind shout using
the mif-timer fasture—or if you forget
ang laxva the wif-timer tever in the for-
wad position-you ¢an  canes! the

L{

function, The batteryest button also
serves ax & cancel button. Pushing e
battary-test button enwrgizes the bat-
tarytest circuit and simultaneously
deprives the other Sircufts of poveer,

Suppose that the teif Timer is now at
work, delaving the release of the opén.
ing courtkin, If you then puth the battery-
test button, everything stoos. You can
push the relcste bution apaiv and tha
setf timer will start timing from scratch,
Or, you can return the seiftimer laver
to #s nmormal position. Pushing the
retease button: then releates the shutter
without the setf-timer defay.

HOT-$HOE CONTACTS

Like so many Canon SLR’s, the AE-1
has thres contacts in ths hot shoe. The
1arge COTIACE it tha center provides the
XKaync contset. You disa ger X sync 2t
the Siashcord terminaf, Fig. 8—itiere’s
no M or FP syne.

Those other two oontacts in the hot
shoe, Fig. 7, provide autwmatic Hash
control. But the action hare iscompletsly
dittarant from that in Canon SLR" s using
CATS (Canon Auto Tuming Systam}
Sutomlon.

Canon’s new Speadiite 186A, intro.
duced with the AE-1, peovides wsriex-
thyristor flath conatral. In this respect,
there's Htrie differencs between the
185A and other mriesthyiistor flash
anhs. The Speadilte T188A ghves vou 2
choita hevween two differsnt #/ctaps.
Just st the film3peed diai according to
your fim speed. You can thean use the
finop dwywn by the calculators red
indicator or the f/stop shown by the
calculator's green indicator. A selector
switeh at the back of the flash unit
Mlgws yoau to sat sither the gresn $/stop
o the red f/seop, providing yeu with
some depahi-of-flald control.

Using the Speedlite 1E5A with any
siwagi 1o the f/stop indiostad cn the

" esicutator. And the flash unit shuts

sl off according to the flashio-
subject dirtance. Nothing to it, Yei the
operation bacomes sven snsisr with the
AE1.

Hirs, vou just lave the disphesgm-
setting ring # the sviomatic position.
And the fluh unit sommically st
the disphosgm operting. if you've st the
flash unit to the red satiing—and if the
red indicator calis for 3 disphragm open-
ing of, for axampie, /2 B-the chmers
programs s aperture of 1/28. 1 you
than miscr the grean uring for a
smlior f/stop, the camerg programs the
apwrtune shown by the green indicator—



;he ﬁawﬁ_ume ;ends the apertuee i
tormation through the AVE BF {aper-
ture  viliaeletectionic Hash) hovshoe

conwer, Fig, 7, But if the Hash unit
ham" nayeied and 1he rexsy lamp isn't
on, there’s 0o 3igrai applied. And the
qarnera programs The apETIUTe aCCOTd-
ing 1o the mﬂabie»tsmt conditions.,

¥ the camera’s meter domn't ingdicate
the Sroper sperture—The Jperiure SNOWn
on  the calculator—the  problem s
probably with the flash unit, not with
the camnsra. The Natignat Camérs work-
bopk. onr. the Speediite 158A describes
the tests and adjustments, _

So. with the Speediite IS&A it's
neariy nmmrhste to make ¥ mistake in
seTting the aperture. Y&t there's inml-m
rristake people frequently make when

usinig efectranic flash vwth 3 focal-plane
shutter—they ot 1oo fast a shutier
speer]. C.anan's amazing Speedlite Bven
1akes care of that. Onee the ready lamp
wrns o0, the Sprediite 1554 auto:
ma‘tiuﬂv programs 3 shuner speed of

1780 setond, The fa:ten fll-apermire
speed, regardless of the speed-Knob
setting {except “buth). It sends the
‘shurtsr-speed informatiar through the
sacond hotihow contact, the CCC con-
racy, Fig. 7. And it the ready Jamp isn't
on? Then, vou get whatever shutter
speed you've selected on the spasd Knob,

COUPLING TO THE LENS

Remove the len¢ by turning the fens.
toeking  ring in 3 countsreleckwise
direction (s seen from the front of the

Figure 10
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cameral. You can then see the coupling
controls betwesn the camera ang 1he
fens, Fig, 8. At forer glance, thee linkages
took typitally Cangn, But the AE-T son:
ok that linkage in § vary unigue
manser,

The diaphragm-serung bevar control’
the digphiragm clogurg, With the lens in:
stalled, the tab- o the diaphzagm cdnirol
nng, Fig. 10, sty on top of the dia
phragm-setting lever. 50, 25 the fia-
phragm cioses, the springfoaded dia-
phragm pulls the disphragm-$etiing lever
towvard the bottom: of The camers,

In the Canen EF, the dia:sh‘ragm
!mi:age W‘hen & st:ppw cam mgages
the exposure-meter oeedie, the dia
p!vagm-scﬁmg ver Iatcmrs in position.
That's what pravents the diaphragm
from closing bevond the proper /1300,
But, as wa mantioned esarlier, the AE-)
meter has nothing to 20 with setiing
the sperture, '

instead,; the disphragm-setting tever
irv the AE-1 controls & sensing meéchen-
ism~—a. variable resistor which detects
the actudl position of e disphragm
leaves, Az the leaves Clote. The resiztanne
of the diaphrigmsensing resistar- d‘a-
creages, This resistarice value tells the
diito-control swum when ﬁudcamm

dsaphngmﬂnmg Iam cam'
move down a3 Jang a5 an c!ec:romagmt'
ramains. energized. The e
phragm-control glectromagnet holds its
armature out of engagemant with ¥
rawchet gear. But as soon ax Y dia
phragem.sensing esistor redches the right
value, the seming: circuit de-ensrgizes

" the dmhm-emwol alécmlrn!aﬂet

The elactromagnet then roleases i
armgture, And the srmatute latches the
diaphragm-satting lsver. _

On & manually ser t/stop, the dia-.
Dhrpgm-control slectromagnet ciniting

enargized until the diaphragm reschis

the f/stop you've salected. And now,
with the léns removed, the Gamera thinks.
you've sat » manual $/stop, So vou can

quickiy check the action of the dis

phragm-se1ting lever,
Say, for exampte, you get the com.-

plaint that the disphragm isn't Stopping
_dm-u ﬂwsys temam at thas iafgesz-

eontre! electiomagnet Mﬂ;nm a'n-

mvwﬂu armatace locks e dia-
phiagm ax soon as ﬂw whirror rejeases.
Or. you could bave a mechanical mal
funetion..



Try usifg yOUt Tweezwrs or § smpl
serewdriver 1o put dowmeard presgure
on the disphrage-setting lever, Fig, 11,
You're now simutating the setion of the
spring-loadea disphragy. Then, reteasa
the shutter. The digphragm-seiting im
shoulkd Move Sowry freelv

At the ang of the exposure, the dia-
phragmartiing  lever should reman
tatched it the down position, Fig. 12. 1t
shiuld retutr: ta the up potinon whes
yOu cOcK the suter. Thar's why the

chmera remmaing 4t the last JpEture
programmad autamatically, a test we

umnmmm
LEVER

APERTURE
CORRECTION PIN

daseribes eartier,

Sipwily cocking the thutter aHews
yOu th examing the overpraval of the
diaphragm-setting lever, Af 1he end of
the cocking stroke, the disphragm-

satting laver should move up slighyly
and then down slightty. This ovartraval

assurey that the diapghragm-Conurdt sys-
e ptches properiy.
Argther finkage Systerm in the tens

mount sompsntates for m AT

sperture of the lang. DS wilh ottuse Canon
SLAS, the fuli-opmxmammg post on
the back of the FD lens supplies the'

‘maximum-apartare information, Fig. 10:

The larger the maximum aperture, the
langer this post. _ _
When you install the lens, the stk

_Apen-metering post comes. against Yhe

AR ST Ture: mrrec:nrm pin, Fm.
12. In the Canon EF, pushing in the-
MAIMUM-aDerture COTTECtion Pin moves
the findéc's disphragm scafe, Bu? that's.
not thé. case with the AE.1-the dia
phragm scale never moves. Instesd, the
maximumvmocmm rorrection pin s the

AE-1 controls & pair of variable resistors
- on the gide of the mirror cage. Dne of

the variahle resitort peovides informa-

‘Hon 10 both the sperture-conusl and

rasdout systermy, The other pmwhs
information 1o the resdout {meter]

anky.

Despite the unique aperation, the
RYSKIMUM-ADATLUre Sorrection pin has 3
typical Canon wdjustment.’ The guter

- oylinder of thé maximyum-aperture cor-

rectitn pin threads onEo 3 shati—the

-othar end_ Mmethfwaﬁmaﬁm
- agaifisy & wipdr m&nwmmk the

varicbie resiston,

S0 yvou can adjust the dism b
twaen the front surface of the maxi.
mum-apertere correction . pin and' the:
front surface ot the tens-mognting fing..

-Canon wecities that this distence shoidd

e B.7 mm {40, 0.2 mm). To incriam
the distanoe, firsy inosen ‘the lodk screw
ity the canter of the maximum-aperiute
ohrrection pin. Then, use & sCrewotives

ELOSING CURTAN.
euctwmr

MIRRGN-AELEASE

m Wﬁ mmt




T

10 fwrt The maximurm-apertyre correc-
Tion pin clockwite=that serews the cuter

__tylinder further onto the threaded shaft,

T To decrease the distacce, twn the
SAKMUM-SRErIure CONBCtion Pin toun-
terclockwise. And tighten the lock
sew o hold the adiustment. The
taugh part of the whoie bir is meatur-
ing t™he distance betwess the lens-
wounting ring ad the maxioum.
aperture correction pin, That’s becsuse
e spring-losded  maximum-aperturs
LOrTaCUON Ppin monies down when you
Ply Ay pressure.

The EM change pin  {electromic.
manusl) at the other side of the lens
mount senses the position of the dis.
Dhragm-satting ring—vwisbthes vou're it a
roarrual  féstop satting Or 4t the suvo-
matic podtion. When you turn the
diaphragm-setting ring to the automatic
positign, the suto pin at the back of the
izns moves out [toward the camera).
That depresses the £-M change pin, And
dapressing the E-M change pin opens a
switch at the Bortom of the mirror cags,

There's one move ilewer  visible
through the lens opening-the dis-
phragm-ciosing lever, Fig. 12, The
diaphiragm-closing levar swings from right
ta left as the mirror mowes o the taking
-asition, So the diaphragn-ciosing lever

- drives the lens’ diaphragm-openiog ring

in & counterclockwise direction, Fig. 10.
And the disphiagm-opening ring movet
away from the spring-loeded diaphragm.
comrol ring, sHowing the diaphragm
forms 1G close.

There's o ditfarence betwesn thic
aperstion i the AE-1 and that in orher
Carson SLR"s, Yet it's one thing that's
c#sy to overlock a5 a problem ares. With
ali the amctronic saphistication in the
AE-1, it's natural 1o start your trouble-
shooting in the sisctronic circuitry.

But ¥ the diaphragm isn't closing,
chwck the action of the diaphragm-
-closing lever. You could simply have a
mechanical matfunction, And 1t's best
10 ook for the simple things first. Make

sure the camera Functinns mechanically
pefore you start troubleshooting and
adiusting alectronic systems,

TESTS AND CONTROLS AT THE
SOTTOM QF THE AE-3

Adong with the Speedilite 155A, Can-
on introduced  another sophisticated
acersory for the AE.-1-the Power
Winder A, Unscrewing the cain-dotted
cover gisc at the bortom of the camera
weveats the wind coupler, Fig. 13 The
Power Winder A angages this coupler 1o
automatically advance the film and cock
the shutter,

But the cootrols that tell the Power
Winder A to 9o into sction are imside
the camers. Notice the twd Dower-
winder conticts at the othes end of the
bottom plate, Fig 13. The contact closer
1o the back of the camers conneces 1o
ground. The other contsct LONANKCE 10
graund only when the shutter is in the
calgased position,

The shutter’s ciosing curtain conuols
the switching action, With the shotrer
released, an interngl gwitch connects the
front motor<ive contict 0 ground,
Consequently, the iwo boRom-plate
DOMACTY 36T 23 & clowed switch, And the
closed switch tells the Powar Winder to
advance the courtaing and cock the
shutnar,

When the closing curtsin resches the
cocked position, it disconnecis the
power-winder switching oontact from
ground. Thatshuts off the Power Winder,
The Power Windar ramains off umti you
release the shutter, Then, the closing
curtain cromes the aperturs and once
again oconnwcts the switching contact
16 ground.

Al this may sound like typicel
motordrive  action. Yer, since the
camnmsrs containg the melease and switch
controls, Canon could make the Power
Winder A exceptionally light and com-
pact. The Powsr Winder contains little

more than & master on'ot! switch,
gdrive motaT, and A Taning Sircuit whicl
shute off the moior alter one second
The timing circuit brings things to & hat
when you reach the end of the filmorghs
a redd LED on the side of the Powe
Winder then glows,

There's only one peecaution in re
moving the camern’s bottom plate—th
black bushing for the Power Windar™
locating pin may be loose, Fig. 13
Normaiiy, though, a dab of cemen
holds the hushing 1o the bottom plate.

Remove the two screws visible in Fig

C 13 ame lifr off the botiom plate. You

can now reach quite a bit of the contra
cireyit, Koties in Flg, 14 thar you'w
uncoverad ™wo of tha camera’s thred
sigCiromagnets, As yat, you still can®
see the slsctromagnet which control
the diaphragm opaning—the diaghragm:
controt alactromagnet Mgl mounts
the bottom of the minvor cage.

The two slectromagnets at the bot
tam of the camers control the thupm
release and the closing curtain, Mg3, i
cioting-curtain slectromagnat, sits at tin
wind-lever end of the camens, Fig. ¥4
And the mirorrsiease magnet, Mg2
conmects 1o the thaxiblke circuit board a
the rewind snd of the camers. You ¢ar
just see the end of tha flex &iretiit it
Fig. 14--the compiote hoerd extends
the top of the camers snd hikases mos
of the slectronic COMPONENIS.

When vou oock the thunter, thi
charge cam puthas the charge lever from
mft to right, Fig. 18, The end of th
charge tever then pushes the Mg2 sra
wire sgainsy the ragnet's cors, As yet
there's no current being drawn frorm The
battery. Yet the Mg2 srmature ramaire
rewins, Fig. 18,
© That's because the two cores of Mgl
are permanent magnets. So the cone
hok the armatisre mapnetically withow
drawirg battery current, When you push
the reisate burion afl the way down, !
capacitor discharges Uwough the coik




saund around the B2 cores. That
witge of current vemporarily disatvies the
permanent magnets, As 3 resull, the
spring-loaded srmature thoots oward
the front of the camera and releates the
EFOT,

Shnce W92 combines a permanent
magnet with an alectromagng:, t's §
“eombination magnet.” And that's 1ur

m:hmqua used in the AE-1 With other
tarmeras using an slactromagnetic release,
the current surge rigrmally enerngizes 2
standard electromagnet, The electromag-
net must then puit its armature against
the core, S0 using a standard electro:
magnet requires quite 4 bit of current,

Even the Mg3 closing.curtain gisctra-
magnat has i battéry-Conterving circuit.
Mg, Fig. 17, draws no current unti! the
capacitor discharges through the coil of
Mg2. A seming cirouit deteets this cue.
rent suege. And it simultanecusly enee.
gizes Mg3,

Until that current surge, amechmlcai
control holds e Mg 3 armarure agsingt
the magnet’s core. During the codking
eycle, the charge lever tensions the
mirror. The mirror-tengioning lever on
the side of the mirror cage then comes
against the Mg3 armature {vou can just
see the and of the mirrcrtensioning
iever in Fig. 17}, in the thuttercocked
position, the mirror-tersioning lever
remains {atchad. So it continues to hoid
e Mgd armature,

Notice the guide arm on the charge
foyer, Fig. 15—the guide a»m comes
against e vpturned b on e Mg3
armature 83 you cook the shutter. So
the guide 3rm prevents the Mg armature
fram touching the tlosing-curtain cam
during the cocking cycle,

The closingcuriain cam attaches to
the bottom of the closingeurtain wind
ing rofler. With the shutter cocked, Fig.
17, the Mg3 anmatyre is in position to
engage the latching surface of the closing
curtain cam. As the mirror rises. the
mirrgr-tengioning  levér mowet  Gway
framn the Mgd armature. Bur the Mp3d
armature remains against the magnat’s
core—the anergized efectramagnel now
holds the armature magneticsity,

Corsequertly, the M3 armature
latches the clpsingqurtain cam. The
mirror relesses the opening curtain. Yat
the shutter ramains open as fong as the
circuis supplies current 1o the Mg3 coil,
In Bﬁnct the Mga armature just replaces

ctosing curtain. The speed selector con-
nects 3 certain casatance value in series
with a timing capagitar—in this respact,
conventional circuitry for an efectroni-
cally contrpliei shumvter, When thas tim-
ing capacitor [under the top cover)
resches & certain voltage, 3 sensing Cir-
cyit shuts off the currem fiowing
through Mg3. Ag3 than releases s
armature to disengage the closing
curtsin cam, And the closing curtain
crosses the aperture to end the exposure.

Thers should be a dight overtravel
between the latching surface Of the Mgl
armature and the latching wirface of tha
ciosing-curtain ¢am, Fig. 17. Canon
spacities a .05 10 0.15mm space gip.
To make the avertravel adjustment, you
must first foosan the two sllen-head set-
wrewl on tha tide of the closing-curtain
cam. These setscyews hold the closing
Curtain cam to the closing-curtain wind-
ing rollar,

BATTERY
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After loosening the sstserews, you
can rotate the closingcurtain cam. But
thowe setscrews e tough 10 reach. For
tunately, you'l probabily never have 1o
make the overvavel odjustment, An
exception may atise i you'ra replating
shutter paris. Vet in that case, you'li
have removed the shutter madulke. s
than ruch elisier 10 reach the setscrews,

CHECKING THE MG2 COMBINATION
MAGNEY

You might at first suspsct that sec
vicing the AE.1 involves replscing mod-
ular circuit boards, While that's true in
many eisctronically controlied camerig,
it's riot tha case in the AE-1, Replacing
the flex pircuit reguires an almost com-
plene camera disassembily.

Since it fakes a fot of time 1o replace
the flax circuit—and because the flex
cirsuX, compiete with components, is
pretty sxpensive--sorne techricians have
exprassad the opinion that the AE-t
Bt sconomical to servicd. That may he
trus i viee LS. But most of the
*comman’ repairs wa've sncounteced in
AE-Y camarss have Deen relatively
simpis. And, if you'rs wilting to troubig-
shoot the cireuit, you'll prpbably never
replace 2 complate assembly-—rather, :
you'll repiacs individuat components,

Fortunately, thres IC's 3t the top ot
the AE-1 contain the most sophisticated
gircultry, When you hxve sn electronic
maifunction, the iC's are the last com:
ponents to suspect. That's becauss you
hava nd sokder connections inside an 1€,
And solder oopnections are probabily
the main troubleapots in an slectronicalty
controiled camars,

The %ine coil of wirs making up an
shectiomagnet may aiso be a logical
suspact.  Temperature oxtremes oan
cause this tiny wire to expand and con.
trget—am] sometimes break. You then
have an open o1l

For example. sy you have an open
Mgl coil. in that case, the coil can™t
davelop the clecteomagnetic Held to
hold the closing curiain. And you'll gei
hO apertire—bath sirtains witl cros the
aperture together, Or, if the Mu2 coil is
open, tiw thutter won't releass..

You csn check both magrets after
puiling the bottom plate. Suppose the
cusiomer complains that the thurter
won't rifesss. You check the batrery
#nd find that it's 0.k, The next logical
step would be to pult the bottiom plate
s check thecombination magnet Mg2,

Fig. 18 shows the connections from
the Mg2 coil at the fisx circuit. You
may have g piece of insulating tape over



this seition of the hoard-—that tape
imssudates the flex circuit from the bot-
o plate. Pult off the insufating tape to

- ohveck the Mg2 ooil,

First, thioiigh, check the mechanical
relessing aeftion-—just use your sorew-
driver to push the Mj2 armature vwgrd
the front of the camera. The shutrer
should releste. 1f the shutter relesses,
vou know there's ao  mechanical
problem,

S0 you could have an open Mg2 coil—
or you eoukl have 3 bad capacitor fthe
capacitar that dischirges thiough the
coil to disable The permanent magnet),
You can check both the coil and the
capacitor in one shot. Cock the shutter,
Then, use your tweezers to short be-
twann the negative lad of the Mg2 coil,
Fig. 18, snd ground {the sdpge of the
comera body of she ground screw on the
Hex circuit). The arnature shauld spiing
away from the Mg?2 gove and refsase the
mirror,

This shorting test hypasser the slec-
tronic switch that routes the spurt of
current through the Mg2 coil. The par-
tiz) schematic, Fig. 20, shows how the
reledie oircuit noematly works, Notice
that capacitor U477 {tor 47 microfarads)
conmects in series with the Mg 2 coil.

- Whan the electronic switch cioses, it

sflows capacilor C47 w0 hscharge

“through the My2 coil.

if shorting across the switch doessn't
reiease the shumr, check for battery
powser 3t the fiex circuit. Locate the red
wire that rum from the flex circuit o
the Mpd electromagnet—this red wirs
connects the flex circuit to positive
battary, S0 measuring batween the red:
wire connaction and graund, you shoukd

rexd the full battery voltage {around
8.36 volts without drawing battery
currenth.

Similarly, you can ¢heck the voltuge
51 esch of the Mg2 combination maghet
leads—you should measure the full
battery voltage at each lexd. If you do,
you know that vou don't have an open
soil,

Now, fet's assume that vour shorting
taxt doesn’t retease the shutter. Yet you
mensure the proper voltage at the fhex
circuit. There may stifl be a question as
1o which component is defective—the
coil or the capacitor, Measuring the
valtages 1o the coil fexis welis you the
coit must be complete, But for 3 tind
check, you can use a powes supply o
rale3se the shutter,

Set the power wupply between 2 and

& voits. Then, touch ihe negative powar.
suopdy lead to the negative Mg2 lead,
Fig. 18. And simuitanecusly touch the
positive power-supply lead to the positive
MgZ fead. That sends current through
the Ma2 coil. And tha mirroc should
relgme. I it does, you Can suspect & bad
capacitor,

You can replace either the combina-
tion magne: or the C47 capacitor fram
the bottom of the camers, The capacitGy
hooks 10 the tlex circuit at the point
shown in Fig, 18, But a word of caution—
be extremely cargful when handling
the fiex circuit. Mishandling the fiex
pircuit can result in breaks within the
board. Thoss brezks can be tough w
find. And abott the only way 10 COTrect
them 5 to use jumpar wire, a technique
et later describe.

Figurs 19, Shorting the negetive Mg 2 lesd t0 ground shauld rélesss the shuttss

Figure 18
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Suppose that you have to replace the
1Ag2 comianatian magnet. First, use de-
scidering wick to remove the solder

from the two connector pins, Fig. 21,
'1en7ﬁamove the ground screw shown
4 Fig. 21—3 washer under the ground
ST provides good contact betwesn
ground and the fiex cisevit. You can
now T the flex circuit from the con-
nector ping of the Mg combindtion
flemove the complete combination-
magnet assembly by taking out its two
serewes, Fig, 21, Simitardy, you tan -
move the capaciter C47 by pulling the
solder from s two leads, Fig. 18.

Fig. 22 shows the combination-
magnet sssembly reamowved from the
cemere. Notice the connector ping
which pass through the holes in the flex
circuit--the My2 coil leads wrsp ound
these connactor pins. AlD notica the
post on the underside of the Mg2 arma-
ture. When the Mg2 armature shoots
woward the front of the camera, the post
strikes the main-releaze lever, Fig. 23.
The mzin-reigase levar reisases both the
mitrror sy the sutd-contro! rrechanisT,

in Fig. 24, we've pulled the bottom
wrction of the Hex circunt 10 show the
parts on its underside. Here, we've dis-

. connected the two wires {one red and
e black) froen the tiex ciccuit contacts.
Argl we've pulted the solder Hom
the powerswindsr switching contact.
Capacitor CA7, Fig. 24, charges o
the battery vditage through the 22K
resistor. The diode shown in Fig. 24
protects one of the IC's from the counter
EMF of the Mg2 coil. :

CHECKING THE CLOSING-CURTAIN
ELECTROMAGNET MG3

You can aisb check the dosing
curmin sisctromagnet Mg3 with a short-
ing test. Notios that the closing-curtain
siectromagret has three wires connected
10 it=two red wires and 3 black wirg,
Fig. 17, Here, you'l encounter 8 coupie
of dexign vatiations. I tome camsras,
like the ane illustrated in Fig. 17, thera's
» small PC board cernentad to the 10 of
the Mg3 coil. The two red wices and the
black wire solder o the PC board, Also,
the two cuil feads consect to the PC-
board contacts, the contacts Ciomr Lo
. Tix cthe typw of Mg3 slectromag-
. e, Fig. 26, hes 3 st PCboard 8 the
“~side of the cotl, The coll leerds connect
10 the s Eontsets 2 do the insslated
wires. It's a little toogher w work with

wire, you're running the risk of dis-

connecting the coil leads.

But there't no electrical difference

between the two tvpes of electromag:
oets. Al the two variations are inter-
changesble. One of the red wires con-
rected 10 Mg3 comes directly from the
positive terminal of the battery compart-
ment. The black wire and the other red
wire conneet Mg3 o the Hex circuit at
the other end of the camera. So, measus
ing between ground and aither terminal
of Mp3, vou should measure the full
baltery voitage.

Reading the battery voltage s both
coil terminals tells you that the coil is
complete. You don’t have an open.
But 1o make the quick shorting test.
fust short betwaen the black-wire contact
of Mg3d and ground, Fig. 26. When vou
then release the shutter, you're running
battery current directly through the
toil, And the shurter thould stay open
a5 jong a8 you maintain the short,

¥ou can also maasure the resistance
of tha coii. The M@3 coif, messured
between the red wirs and the black
wire, should be arcurndd 224 ohms. If
you have an opsn or shorted coil, just
remave the two wrews shown in Fig. 28,
And replace the compiste Mg3 electro-
magnat.

ADJISTNG THE CURTAIN
TENSIONS

Fig. 23 points out the tenson-
setting gears for the opening and: cloting
curtains. However, you can reach both
adjsitroents through ¢learance holes in
the Mp2 plate, Fig. 27. Excapt tor parts
replacament, you'll naver haveto remow

the Mg2 combwation magnet as we've
dope in Fig, 23.

The tensioresetting adjustments in
the AE-1 are sspscisily convenignt. You
can tutn the mwnsiongetting gears
sithér direction without dissngaging the
locking wire, Just iniert the points of
yout tweezers into the gear holes, Than,
turn the gear in either dirsction—coun-
terclockwise to increase the tnsion,
elockwise 10 decreame the tension.

Canon  specifies the surtaen-trivel
tires a5 1 1.3 milliseconds using Kyoritsy
test equipment, New cameras we've
checked with National Camera’s Auto-
Systern-7 dmeasuring in 1mm from gach
ecdge] have varied from 115 10 126
milliseconds. So there's some latitude
which may heip in adpisting the fast
shutter speeds. AL you'l see 5 tittle lyter,
you dont have convenient shutter-
speed sdjustments in the AE.1.

REMOVING THE FRONT
DECORATOR PLATE

Remove the front decorator plate by
taking out five sceaws-one at the frome,
one at the bottom, and one at sach side,
Fig. 28. The switch-bution sssembly
should stay with the font decorator
piawe,

You'll now notice that the front
decorgigr plate is made of metal-plated
plastic. The twp cover i also plagtic,
Lising plastic for thesse and other pires
partially accounts for the exceptionally
light weight of the AE-Y,

Notice aiso the Two switches &t the
side af the camera, Fig. 29. Tha two
switch blades an formed fromone piecs,
a pts that connecs w ground. 3o




wher you're closing the preview switch,
vou're just connecting the purpke-wire
contact 1o ground. And when you close
the bagklight switch, vou're connecting
the white-wire tontact (0 ground.

The purple wire and the white wire
both piss through a specisl cutout o
rrach the wop of the camerg, ¥ig, 29, On
resmembly, make sure the wires take
the route shown i Fip, 28-otherwise,
you cen cut off the wires when yvou re-
place the top cover,

Another precaution—note the por.
tion of tha flex gircuit visible through
the cutout in the top cover, Fig. 29, The
cutout provides clearance for the frong
wige of the pentaprism. When you're
sifiing off the top cover, there's 3 danger
of catching and tearing the flex circuit,
So, while removing the top cover, push
wn the edge of the flex circult that's
visible through the cutout,

n Fig 29, you aan aiso See the four
sorews hokding the lene-mounting ring.
Hers, vou have 3 typxeal Canon adjust-
munt for the flangefocal dstance.
Washers under the lens-mounting fing
alfow you 0 adjust the fange-focy
distance and the paratefism. The distance
butween the tront of the lensmoumting
ring and the fiim-guide rails should be

41 9mm-between e  lens-mounting
ring and the pressure-plate raifs,
42.14mm,

REMOVING THE TOF COVER

Removing the front decorator plate
is @ necessary step in Jissssembiy~the
front decorator pipte conceals two of
the top-cover serews, Fig. 28. Remove
the two screws shown in Fig, 29, Then,
remove the other four LOR-COVRT serews~
ong on each side of the eyepiecs and
one on sach end of the Top cover.

Next, open the camera back by gl
ing up the eawind knab. Notice that you
can remove the camgra baclt com-
pletely—just posh down the locking
hinge pin. The removable back sliows
¥ou 1o atach another speciat AE-1
accessory, @ daty back. You'll probably
find it’s masier to work on the camaers if
you now remowe the camen back and
get it out of your way,

Wedpe the rewind shaft and unscrew
the rewind knob, That gets you to the
nap ring hokding the plastic cover over
the mwindshatt opening, Fig. 0.
You'lh find snap rings throughout the
AE.1, one of Canon's techniques for
cutting production costs, Using the snap

i dliminaies many of the endplay
washers vou narmaily expect ta find in
Canon SLR'%S.

it’s a littde tricky to remove the snag
fings-=untess yoi have 8 specialsnap ring
plier. Canon hag an execeliant snaprring
plier for the job, but it selis for arourdd
$30. For a tot less mongy, you cn gt
the spacial snapwing plier for the Pol-
arpid SX-70—it"s avaifable through Polar-
oid and through National Camers, Or
you can modify a standard pair of
sxternal snap-ring pliers 10 do the job.
With most standard pliers, you'lt have to
grind the tips 1o & smaller size. But in-
vesting in & special too! might be & good
ideait's likely we'tl be seeing mare
:nap £ings used in future designs,

Onece you remove the srap ring, tift
off the plastic cover ring. That sxposes
the functional resiseor, Fig. 33 The
functionsl resittor tums as vou setsither
the fiim spesd or the shutter spead.
Setting a stower shiustter speed or a faster
film speed asHows the soringloaded
functions! resitior 1o roLtr & clock:
wise direction. That decreases the rasis-
ance value mipptied 10 the exposure-
sonrol tystem. _

Canon's sarvice materials cail the
functional resigtor the “SV-TV" resis-
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tor. in fazt, the servite materials make
extensive e of the Apex system Yor
dasiginating the variatdes whicl affect
- sapogure. ST grandr  for  “speed
Hue,” 3 number in the Apex system
referring w0 the ASA filgs speed. And
TV szands for “Time value,” the Apex
designation of the shurter speed. In
atince, the funchions! resistor substracts
the time value from the speed value.

in Fig. 31, we've set the shutter
speed 1087 and the film speed 1o ASA
00-the combination of settings for
raxiTiin  exposure.  These settings
allow the funcrionsi resistor 1o turn as
far a5 it can v 2 clockwise girection,

Always i this combination of
settings before mmoving the speed knob,
You want 1o % off a5 much of the
sSpring Wnsol @ you can. Otherwise,
you nin the sk of breaking the fine
coupling wire that connects the spesd
kb 1o the functions! resistar,

Alse note the patition of the fune-
tional resistor in Fig. 31, Here, we've
drawn two imaginary lines—one ruming
perpendictist 10 the rRwind shaft and
ank runing through the-center of the
cover tab, At “B” and ASA 3200, there
shouid be & 45* angle between thase two
imaginary fings. At yer, you 't so

- concerned with timing the functionat
w;asi:t_or-vou‘ll e the peecise timing

atter pulling the top cover. But noting
the position of the tunctionsl resistor
o givey vou a check on the proper
spead-k nob installation.

The mason for the concern i that
there are a coupls of spesdknob veria:
tions. To remove the speed knob, first
1ake o the wind lever. As yOu unscrew
the wind-lever retaining screw, watch
for the icose spring washer and teflon
washer underneath. Lift off the wind
lever and the wind-tever cotipier, Now,
making sure yau're se1 1o "B” and ASA
3200, unscrew the spoed-knob retaining
ring {there should be a brass washer
under the tingl and i off the speed
kaob.

MNotice the tab on the underside of
the speed knob, Fig. 32, Here's where
you'll find the variation=that tab miy
ba in a different location at the same
combination of settings. The tab fits
into a $101 in the spesd-knob coupler.

A mechanicab.coupling system joing
the speed-knob coupler to the func-
tional resistor. So, when you remove the
speed knob, the spring-foaded functional
rasistor turns the speed-knob couplér a
litde further in a clockwise direction,
And the tab on the underside of the
spaed knob o longer aligns with the
speed-knob-coupler sot.

To replace the speed knob, start the

farge b, Fig. 32, 10 the speeg-krob-
coupler star. Then, turn the speed kKnob
n a counterclockwise diregrion. Whan
the “8" calibration aligns with the
index, the spead knob should drop imu
place. Two small tabs on the underside
of the speed knob then align with two
slots in The speed selecior, And your
functional resistor should be at the 45°

But not alf of the speedknob coup-
jars you'll see have the siot in the same
position. Some have the sfot cioser to
the front of the camera, Fig. 33, And
others hawe two siots. I your spesg
knob coupler has two sioty, There may
be some question as ta which siot you
shouid use. More's where it's handy o
know the timing of the functional
resistar,

Normelly, you should use the sgeed-
knob-coupler slot that’s closee 1o the
front of the camers, So first vy the
speadionch tab in this siot. And, afier

- seating the ipesd knob, cheok the tirning

of the functional resistor, If the func
‘tionsl resimor isnt at the 45" angle,
you know that you used the wrong siot.

Now, with the speed knob removed,
lift off the 1w0p cover. You con then see
the top of the flex circuit—arsd most of
the circuit components, Fig. 34,
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COUPLING BETWEEN THE TOP
COVER AND THE CAMERA 80DY

Fig. 34 points our the psns i the
top cover which align yith points In the
camera. Starting at the wing-lever side,
notice the switches labsted “BW1" and
“SWZ.” These are the reiease-Dutton
switches~the switches that close when
you push the releasa Hutton.

Thres biades make up the SW1 and
SWZ switches, The top blade is e ground
contict, When you push the refase
Hutton part way, the ground Contact
moves down and touches the second

Figure I8 Test settings for timirg functional resistor




bisde—the SW1 blade. That turns on the
cirtuit. Piishing the relexse button the
rest of Yha way connects the botuom
Tade, SW2. 10 ground. And that releases

4 shutter,

A tb on the seif-timer lever gity next
1o the raiesse-button pin, Fig. 34. When
yvou push forward the self-timer fever,
the tsb conns againsg 2 thin wire, This
wira is the Glads of SWY, the seif-timer
switch, So ths ssif-timer lever just pushes
the. SW7 blade against a groumd b,
closing the ssif-timer switch SW7 w
provide the 10-sacond detay.

Two vertical contact blades next to
the countsr &il send the seiftimer sig
rat to the wiftimer LED. The LED,
rEmaining with the top cover, connecy
1o the two lands shown in Fig. 34, And
thase Linds.

Another switch sits under the hot
shoe in the 100 cover. This switih, noc-
matly opan, closss when your install &
Hash unit. So you don't get contact to
tha hot shor unless vou have a Hash uait
mounied t0 the camwra. If you've
hooked 3 Himh unit © the Hasheord
terminal st the front of the zsmers,
there's nd dangsr of getting 8 shock ot
the hot shoe.

Sgage thi two contact bisdes sbove the
ayapiece. The shorter of Uy two contact
bladles, the one on 10p, receives the f/riop
signal from the flash unit And the
longer, lower blade—the CCC contact—
recaives the signal 1o switch the shutter
speed to 1/80 sacond.

At the other snd of the top cover, in-
cate the lorg ple on the baftivy.-tamt
button, Fig. 34, This pin passes thraugh
& hoie in the functionalsesistor circuit
sits baneath the circuit-bosrl hole.

Einatly, locats ®w Xcontact con
nector next te the galvanometer, Fig, 34,
A wire joins the X-0oNtect CONMActor W
the X-sync contacts 3t the other and of
the camera. Whan you install the top
cover, the X-Contict CONMOCIT COMes
agBinst the end of the flashcord terminal.

COUPLING TO THE FUNCTIONAL
RESIETOR

A thin twungtten wire connecis the
Spoedknob coupler t the functionsl
Q Y sintor, Fig. 35. Ahough the tungeten

fsire looks delicate, vou'll find that its
exceptionaily strong-strongar than seel,
Ang it rarely praseras probiems (unless
SETADOe rernoves the speed krpb at the
on the tunctionasl-resistar speing].

Aeplace the speed knob to check the
timing of the functional resistor. Sest
the spaed knab at the “B" sng ASA 3200
wttings. Then, set the speed kaob to
1/60 second and ASA 100, Fig. 36,

Now, look at the urndlerside af the
functiornal renistor. The brush that cormes
against the resistance path thouid align
with the circoitbosrd timing mark,
Fig. 37. The exact gortion of the brush
that aligas with the timing mark may
vary from camera to cameca. But you
should note the timing in the event you
have 10 rapisce the Jungsten wire.

REPLACING THE TUNGSTEN
WIRE

Supposs, than, 1hat you o have to
repisce the tungsten wire, Notice the
route of the tungsten wire in Fig. 35. A
kmot at one end of the wngsten wire
hooks in & slot at the ungerside of the
speedknob coupler (with some camént
helping 10 scure The ponnection). The
tungsten wire panses arourkt & nylon
pulley next to the speed-knob coupler
and sroninid fowr nylon pulleys sbove

Motice that the wungsien wirs wrapt
clockwite soind the functional resiy
tor—a slot in the side of the functionsh
resistor spring barral guldes the tungsten
wine. The tungshin wire then pasas
through 3 notch in the top of the spring
barret and pazses sround sn ectentric
post, Fig. 38, And the wnd of the tung
sten wirs ties to 3 forked tab on the
spring-barrel cap. .

You cin get the tungsten wice 25 3
mm{mmwm
buy complete assatitbies. Tis 2 knot in
one end of the wire {con’t use too much
of the wire for your knot—you don't
have miuch axcess length with which to
work), Then, stuff the knot into the dot
it the vaderside of the speed&nob

Sest Ow speedknoh coupler and
repisce the spesd kncb st the “B" and
ASA 3700 mtiings. Next, route the
tungsten wire around the nylon puileys.

With the originel tungiten wire dis.
connsctad, there's no initisl tendion
ramgining on the functionat-resistor
gxing. But this spring should have 1 to
1 172 twns of initisd tension. You'lt
normafly find that the eccantric post
now points towsrd the back of the
camera. So tum the funiticaal-resistor
wring berrel a complete twm in &
couniarciockwis direction—that spplies
the initln) tension.

Hold the functional resistor af he

|5

45 angle {ahown in Fig, 31} as you con-
nect the free end of the tungsten wire.
Wrap  the twungsten wire  clockwise
sround the outer adge of the pring
barret. Bring the tungsten wire through
the biarrel notch and sround the ecoentric
poit. And pais the free and of the Tung-
sten wice through the siot in the forked
tab. Finaily, wrap the exesss wire around
the b.

Now, st your speed knob w 1/60
second and ASA 100, And check the
pesition of the functiontl-resistor brush,
Fig. 37. if e brush aligns properly
with the timing mask, apply 8 dab of
cernent to the forked tab, But what it
the brush doesn’t align with the timing
mark? It its closs, you can meks the
fine adjustment by Tyrning the eccentric
pone, Fig, 38,

However, you can't get too much
adjustment out of the accentric peR. 50,
if the brush n’t closs to the timing
mark, it's best to disconnect the end of
the tungsten wire from the fosked tab.
And tarn the compiews mwing barrel
untit the berush aligns properly. Then,
reconnect the tungrten wire and apply
some cernent ta tha forked tab.

CUSTOM IC'S IN THE AE.Y

Mot of what vou've resd or hegrd
sbout the AE.1 probably concerns the
sdvancad IC tschnology. Hers, Canon
packs a myrisd of functions: into three
tiny 1C%. You can see all three 1C's at
the top of the camvera, Fig. 39.

The two IC’s on the sidex of the
peraprism  look aike. Bt thev're
complately different imide. PX2, the IC
on the windJewsr side of the pents.
prign, contaNn the digitablogic cir
cuitry~the minicomputers, And PX3,
on the rewind side of the pentaprism,
processes  informstion rectived from
other Componants 1o control the shutier
spead, meter resdout, and disphragm
senting.

How sbout PX17 it's & livde more
difficuke ®© s PX1 mouns to the
section of flex circult thet curls up near
the syepisce, Fig. 40. PX1 comains the
sificon photorsll and the MOSFET
{metal oxide ssmiconductor field effect
transistor} smplifior for the photoosl.

A white nylon dip hokis PXT in
place. The clip petses over the wp of
the 1C ut the back of the flex oircui,
Fig. 40. To reach the IC, you can simply
reraove the clip. And camfully il out
the sietion of flex circuit containing
PX1, Fig. 81,
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GIRCUIT FOR THE CANON AE. unit. Early versions of the camera working on an ety version of the
don‘t have this diode. Diode Db circuit, _ )

Fig. 42 shows the complete schematic sits on the top of the Hex zireuit, 3. We've reversed the positions of
for tha AE-1. Here, we've just made Fig. 41, thermistor RTC and resistor
F Yiome slight changes fo the schematic 2. We've added diode D12 at the RRTC at the oulput of _t_he
o published in Canon's service materisls, bottom gf the schematic. Early MOSFET smplifier. The resistor
if you're using Canon’s service manuai, AE-1 models have 3 retistor R12 not the thermistor—hooks to pin

here are the changes we've made: _ rather than the diode. Fig. 41 also . Bof the MOSFET, i _
1. We've added disde Db to mput points out diode D12, if you have 4. We've raversed the positiors of re-
No. 12 of the gentral processing & resisior in this position, you're sigtors AT and RT at the bottom

[7
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afnand side of e schemans
SWY i3 ter Dieviesw sz, the
switeh 31 the rony ot the camees
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purple wars
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A et gisnne, the aegpt of Fig 42
May avoedr Lo wheimeg—that’s hf
mre tm*a you normaly axpect 1o e
am;ae a c&wra Sa we! lF break ﬁ::wm‘-

g whoue 1= :m; mgre d:@en:bie Hm-n
iviee | Kdgp oy mend thal Canow'scomplene
.-_::hgm;tnc,__ Fog 42 orovides yose mog

Fuabi¢ troublesiouting ool tor the
'AE 1. 86 we'ti st cover sgme of the
DARCSE.

Lucate the Battary s 1l aope 1ght
hang cosngr o1 ine scnematie, P 432,
And rotce shat thve battery has & e
tive groumd, 58 ail rhe ey xad m;’u,{z-
mend volages w28 desoribing vl o
potifive it pespelt to graning. by Mae-
ing your yolidge Mgatrernents, ook
FOUR- Negative  aDitmeter el o ang
mets norton of e camera body. And
touch the positive volimwler Jead 1o o
eS8 ORITLS,

Th* daghdol Y ay around the oulnde
of thy scnpmazxc s cams th& Han

SILICON
PHOTQCELL

Figure 43

AMPLIFIER _

MOSFET

cérc.m-—evﬂrymmg LR Tp dashonoy
iine ‘T‘famts R 1 fhe § dp Siveun Erared
And the nner dame"‘ % Tes. (d&ahes with
Ap dots] indicats the theee 105,

CEX3, the MOSFET amoifier, &
the upper f-hand pomner af the e
matic. Hevg, ¥iou G sed the symadt for
e sitieer photacetl hnoked W g

EMITTER

Figure 44

iepat of the MOSFET, Fuy. 45 BX2 &
the tower tefthand core. Fig. 42, v
taing the digital cif cuils. LoCte the e
Hor counter (20 Hiptopsh and the 8-
by tonter {2 fisdlapdl. The Sbi
TOUNTEF SPruRs 3§ The MEeMmory ¢ 1fuit,
The third 1€, PX3, 5 at the pwer
sight-hand corner of Fug. 42, PX3 con-
wals the gakanometar and twe of e
thre¥ - eleciiomagnets—-Mgt, the gia-
phragm-cantral dleatromagnet, and Mgd,
the closingcurtamn slectromagaet. The
shuttergpeed contr!  cirgudt 5115 just
below PX3 in Fig. 42 '
These's. .10t more inside Wve 1S
than the schematic indicates, Buy “the
sehematic breaks down the 10's encuph
10 show: what's gong on—and o staw
he mputs end outpists. Although there
miy Beriily be rgusands of ransistos
inside the 107, thare’s only one disgrew
lindividuall transigtor i the camera-
8 PNP wansistor (marked PRT e

RESISTOR BOARD

abave the box indicating PX2: The tran-
sistor $its on 1he 1op of the peniapricm,
Fig. 44, Trangiztor TH hay one funclian-
it suppties operating voitage for 51 theeg
€. Pushing the rglease butan S5
eitough 10 ciose B turms nn the trar.
sidtor. And batiedy voltage ©1 dppesss
AtL-the wransistor’s collecior,

The schematic doesn't show. &l the
connections between the collector of
the teansistor and the IC's. Rather, the
schematic amplifies things 2 {itde by

e [inpUY e

Figire 45
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';:)‘;l indicating whee voltage €1 appears.
Notice that the IC leads sre numbered.
And the collactor voltage of TR appeacs
a pin 4 of aach IC.

To the right of PX1 in Fig. 42, you

T an s the three LED's and vhe mivvdr-

sesse combinstion magnet Mg2. LEO

1 is the underexposwwe LED, LED 2

the seiftimer LED, and LED & the

maniidl LED. Strangely, there's no LED
3.

CONSTANT-VOLTAGE SOURCES IN
THE AE-Y

The AE-1 generates two constant
voltages within PXI. Even though the
battery voltage may change, them two
comtint wvoltages remain the same.
Howavar, the two constant wolages may
vary tlightly from camera to camera,

One ot the constant voitages provides
a refereve for wach ampiitier stage,
That's Ve, appearing at pin 15 of PX3,
Notice that the COU hetshos contact
alsa connects to pin 15 of PX3. 35,
when closing the relasse-boutton switch
SW1, you shoyld measure the Ve voitage
a2t the CCC contact, Fig. 44, The Ye
voltage should bs 1.2 volts plusor minus
005 voit. We'll takk more about the
Ve woitage fater—it’s vary mmpartant in
setting up your acjustments,

. The ofher constant voltage, KVc,

Jovides the adjustment capability, KVe
~-appEItE 21 pin 8 of PX3. And PX3
tpplies the KVc voltage to one end of
the variabls resistars VRY, VRZ, and
VR3I. Adjusting these theee variable
resistors just cegulstes the smounmt OF
K V¢ appiled 1o armplifier inputs.

Again, the schematic doesn't show
the cornnections between this KWVe voitr.
age source [pin 8 of PX3) and the
variable resistors. But you can see the
three varighia rasistors we meitined on
the resistor cicouit hosd, Fig 45, A
common firzuit path joing one ol of
each of the resiirors. And 2 biue wite
tonnects 1o the common path—it’s this
blue wire thet carries the KVe voitage 10
the varisble resistors,

KVe may vary between 1B and 2
voits, depending on the particuiar cam-
ers. But, ke Ve, it remaing constant
within the camera. 50 you can messure
the KV¢ voltage between the biue wire,
Fig. 45, and ground. Checking your Ve
and KVe voltage: should be one of yeur
first steps in troubleshooting the camara,

TIPERATIONAL AMPLIFIERS IN
U!ae AE-

if you foliowed the series of Crafts-
man articles on digital slectrenics, yvou
afready have the theory backagraund for

wnderstanding the AE-1. So we com now
put that theory 1o work and we how it
apolies specifically to the schematic of
Fug. 42.

All those trisngie symbols in Fig, 42
indicate amplifiees-moré  specificatly,
opesprional smptifiers. The operational
ampiifier, “op amg™ for short, is » high-
#3in DC amplitler with many applics-
tions. You can use the same op amp to
do 2 number af things—it just depens
on the components you hook 10 the op
amp.

Other than the MOSFET, you can
see two types of op smps in Fig. 42.
Several of the op amps are lsbeled AR
for “mnplifier.” Another group uses
the lsbel T “CP far “comparator,”

Each amp labsled “AR"™ provides
linear smplification. The op amp takes
8 cartain DC input signat and provides &
proportional—but  amplified—output.
Fig. 48 shows basically how the op amp
does the job, Notice thit you have two
inputs—ane marked = ang one marked
4" Ard there’s one oufpuit At the
opposite corner of the triangte.

The input marked “-** js the invert-
ing input. That reans any signal spplied
10 the -~ input sppess smplified but
inverted at the outpest. So suppote you
apply 4 signal that's going mare pogitive
at the irverting input. The signai, ampli-

fiod at the outputl, Jobs More regative .

{or less positive},

The other input, marked “+.” pro-
vides the noninverting input. Any signal
0plied to the noninverting input appears
amplified and in phase at the output.
50 3 more positive tignat at the nonin:
verting input appesrs as 3 more positive
tignal xt the output.

Bur notice n the AE-1 schematic
that every O AP serves a3 an lenerting
amplifier, Each input signal goss (0 an
inverting input. You'll fraguantly jee
inverting op amps with the nonimierting
input connected to ground. However,
in the AE-1 sadh noninverting irnput ties
10 the Ve voitage source, Comsequentty,

the V¢ voliage regidator supplies 3 1,2-
vt referance signal to every amplifier
s1age.

Alto, part of the otntpol i returned
o the inpirt through a teedback resistor,
Fig. 47. That's because the gain of an op
amp is 0 high {in an idep! op amp the
gain would be infinitel. You can't really
wse ait that gain. But taking past of the
nverted output tignai—and returning
that signal to the input through the
fewdback resistor Ri-reduces the gamn
to a usable pmount.

Why? Bacase the outpul signal is
opposite in phase to the input signal.
Consequently, the fsecdback partially
cancels the input. You can then contsol
the gain of the smplifeer juist by changing
the value of the feedback. nesistor,

The input signal i applied through
another resistor—Rin  {for  “resistor
input), Agsin asiuming » pasfect op
amp, the input impedance iz infinite.
And with infinite input impedange, no
signal flows into the op smp. Rather, al
of the input signal sppears seross Rin.
Of course, NG op amp can be perfect,
Yet, for mepsurement pUYpOses, you Cant
consider that the op amps in the AE-t
have thess kles! characteristics,

tni fact. vou can consider that the
feodback signat completely cancels the
input because of the high gain. That
Can't acwally be the casewif it were, the
op amp wouid be complately useles,
Still, for mwasuremant puIpaRs, jum
figure that the entire input apdears
across Rin and the entire SuUpIt 3IPPeNs
across Rf, The fesdback mignal then
drives the inverting input 1o the zame
potential 25 the noninverting input.

So suppose youte chacking an op
amp which has the noniverting input
connected W ground. Memsuring be-
tween the inwverting input and ground,
vou should then mesnare § volt, But in
the AE-1, each noninuwerting input hooks
to the 1.2wolt Ve reference. So you
should measure 1.2 voits at sach invert-
ing input. Changing the light conditions,
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shutter speed, filne dpeid, ste., noemally
won't give you s diffsrencs you can
T

S'xe we'rs assuming perfect op
amiptindinite ingiit inpedante, rerc
output impedance~vou can figrs the
gsin of the smpiifier by the inpyt and
feedback rasistances:

Gain = 8f_
Kin

Taking it sxample from the AE-T,
you have an op amp with z feedback
retistance of approximately 800 ohms.
Angd you have an input resistance of
approximately 400 ohms, Dividing the
fu&ae_h resistance by the input resis.
maee gives vou & giin of 2, If the input
signal then goes I volt more positive,
the ot goas 2 volis fess positive.

THE SUMMING AMPLIFIER

Esch op amp marked “AR” in Fig.

42 serves 45 a summing amplifier. Fig.
48 shows sn example, Hese, you have
more than ong iRDUT FEkstor. Al it
signsl appesrs. acrows each input. The
summing ampditisr then e the alpe-
braic sum oF these inputs—it adds them
di wgether. And thw algebraic sum of
the inputs determines the cutput.

How culd you then use the summing
smplifie? As an example, you could
maks one input the wene brightness,
one the-thuttee speed, and the third the
film speed. The sumwning amplifier
would then xid thete wvariables to
datermine the exposure &t it output,

THE COMPARATOR

All the op amps marked "CP" in
Fig. 42 function as comparators. Here,

you'll notice that there’s no faetback
resistor, Fig. 49. So the comparator isnt
2 Hoaar amplifier—rather, it funttions
strictly &1 2 switch, .

Yau can think of the comparator a5
an analog-to-digital device, It receives an
anslog woitage signat at the inverting
inpat, And it compares this signal with 3
conmstant refarence 8t the noninverting
input. in the AE-1, thet constant eefer.
ence is again the 1.2 voits Ve.

1f the input voltage is sbow the refer-
ence, the output of the COMPAALOr Joes
to & urated negative state, For
example, 3y tha input woltage & 15
wolts. It’s more positive than is the Ve
voltigé of 1.2 voits, So the autput of
the comparator is closs to ground.

81 if the input voitage i helow the
reference, the output of the comparator
goes 10 & setursied positive state. So
suppose our input of 1.5 volts drops
below the reference 1.2 volis. Then, the
comparstor  switches siates. And the
outpst goet close w +6 volts, the
battery voltage.

Sincr the compadator Sérves SUictly
as & owitch, yoo might think of it
anothear way—it just tums On OrF s
off, acconding 1o the input signal. Think
of the output as baing negative when
the input voltage & above the reference
voltage {evan though all voltages in the
AE-1 are positive with raspeet 1o
ground), And think of the putput
heing podtive whan the input valisge is
below the refarence voltage. tn the AE.1,
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CIRCUIT BOARD REPAIRS

When  you'te  troubleshooting  the
AE-1, here's one clur to keepin mind-
s the camera been worked on before?

You can usuzfly tell by looking at the
solder connections, ‘sorewheads, ete. H

a5 obwious  the camera hamm™t been
woeked on,; breaks in the Hox circuit
are untikaly .

But it someone has worked on the
catmera, & brkak in the fex circuit be-
comes a strang possibility. You may
then have 10 jumper between compon-
ents, bypassing the break. Hare, Canon
recommends that you use brown wire.
Why? Betsuse there smen’ any brown
wirgs in the. camera. 50 when the next

rechaician sees 3 brown wire, he knows

iUs & jumper.
1 coursé, noT SVRIVONe I8 GOING 10

use brown wire. Most people will use

whatewer. they have handy, Conse
quently, you can't depend on all jumper
wires being brown.

The maost gifficult prart in repairing
the fiex circuit, though, ik focsting that
tweak, Now, the schematic, Flg. 42,
becomaes  ssantial. Using your ohm-
i ey, you Cant.krace out chrcuit paths to
. .dahrmk

For example, suppose that you
aran't gerting the E1 voltage to pin &

of PX2, Yy, checking the voltage at the.

collecter of the discrete fransistor with
SW1 closed, you measure rhg bam
voRage. You then check tar omtiniity

betwesn the coliscror of the transistoc
and pind of PX2. hndwuﬁnﬂmom.

circuft.

You'll then have 1o jumper the Braak .

in the fex ciccuit. Solder one end of
Yyour jumper wire directly to the tran-
sigteir's cojlactow, Fig. 44 And soides
the ather end of thnumoetmretopm
4 of PX2.

Fig. 50 shows the numbering system
tor the lasds of the thres ICs, M ther's
& wirg sokiered 10 any of thess jeads,
you Know it's a jumper fescept for the
ground fabs—a red wire connecis the
wrownd tabs 6 PX2 and PX3 10 ground],

TROUBLESHOOTING THE
SWITCHES IN THE AE-¥

_ Several of the switches fn the AEA
) mmc: 0 the central provessing unit
Kituide PX2, Fig, 42, Aad mechanical
switches  are Ingx:ai places e  stan

frpubleshonting tor cretain types of mak.
funceicns. Hemembes, its mud mese

PrRely fo baave d plolpbEns wirha mechaes
aegh svitch Hhanowid an 0.

Fig. 51 shows just thé sention of PXZ

which receives the miputs from the
mechaiicat switches, And Fig 52 points
sut the switches themseives. Notioe that
ciosing the releasebutton switch SW1
conmects mn 12 of PX2 w ground
through the diode Db, And when you

push the remss bution N the way 10

close SW2, you'ré conmecting pm 13 of
PX2 diractly 10 grouad.
Supposa, then, that vou have a shut-

ter which won't ralesse. You've alrexly’
checked die combinabion magnet Mol

ar the bortom of the camers. And

youve found that the shutier rebeases

properly during your shorting test.
Try hgqhing one ohmmeter tead 10

feadd 10 .pm._zs m‘ PX2. You ahnulq resd

| a0 open tircuil—no continufty. Than,

pusks Hown thay relcanse swritehies (0 ohose
SWY. Yau shoudd now sead a thud

T O

Aiso, with theochutter corkenl theck
tor mmmuxr-f petween pin 14 of PXZ
ardd prourd--you shouwld read 2 digect
short, Notice i Fig. 51 that pwy 14 cone
aecls 1 “gwitch SWE. Ang SWE must
mike go@d greund. cortacy betore the

-mumf will rtiém

Switch SW8, Fig. §2. also has the job
of sgnaling the Power Winter & to cock
the shutter, Thie forked end af the sws
hade straddies a pin on the SWS.controf
lever. The SWS-contro! fever exieris
into the shutter mechanigr whave 1t's

controlied by the closing curtain,

© Whith the shutter cocked. the SWS
blade moves 1o the posivon shown in
Fuy. 53, Here, it contacts the Tand Closer

o the back ot the camera, That COnsects
pin tdo! PXZ to ground, But when the.

l/
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one relsase probiem that may fail into
this ceategory~the SW? swach remains
in constant contacl with the grourd-
contact tab. When that hapoens, you
“tave an pasy’’ repair. Just pull the

» cover and reform the SW7 bilade,
vending the blade away hom the
ground-contact ab.

There's ane more switch shown n
Fig. S1—the aulo-manual switth SWit,
As yer, you cm't see SWI1l-it's the
switch behind the front plale that's
controlled by the E-M change pin, SW11
apens when you set the diaphragm-
setting ring to the autamatic postion,
Setting a manuist f/stap atlows SW11T 1o
close, connecting pin 16 of PX2 10
ground.

PHOTOMETRIC SYSTEM IN
THE AE-1

Probably tha most unique {art of the
AE-1 involves the photomerri : system—
the system thal reads the ligh |, provides
the meter indication, ang contraols the
disphragm closure. Since Cank n uses the
Apex system in 1S service materials,
we've put the £ipex symbols iy Fig. 56.

“BV" means the brighireiss value—
a certain amount of light ef tering the
tens system, The brightness value has

nuthing o do wath the shulter spoed |
ilm spexd, O any other vanable, It's
stnictly a fixed amount ol Jight.

Some of that light is 10$1 1 passing
through the lens system. So, once
through the tens. BV becomes BVO-
the brightness value out of the lens. The
silicon photocell sees BVO as the light
falling on the focusing screen. And it
responds to the light level by develap-
ing a vohage that's proportional tu the

BVO.
The brighter the light (the higher the

BVQ), the more voltage the snilicon
photocell puts out. The MOSFET then
amplifies the voliage across the photo-
cell. This amplified version of BVQ goes
to summing amplifier No. T in Fig. 56.

Motice that summing amplifier No, 1
has several wnputs. It adds the BVO 1o
the {itm-speedsetting information (SV],
the shutter-speed information (TV), and
the apertwre-correction infarmation
(AVC). The value of AVC [aperture
value correction) depends on the lens
installed. One of the resisios on the
side of the mirror cage [controlled by
the maximuym-aperture correction pin)
determines the value of AVD,.

The output of summing amplifier
No. 1 15 now AV—the aperture value, a
diaphragm opening which will provide
proper exposure with all the variables

cunsichaeri. Bur fon the mutter ceadoun,
thre syaferti mest aded wows min e 1acton
thee  maxemumeaperiite ailonmatue
AVO. A secand vanahle cosusiim i jhe
miteen Cage, aist contralied by the
MAX TSP TUTE COTRCion Jsm, pues
vides the maxmum-ape e inionma
tion, Summiny amplife No. 2, Fuy
66, then adds the maximum-apeiture
mformation 1o the AV  migrmahion
from summing amphtie No- T, A o
provides an Sutpul wihuch rives the
gatvanomerer needls 10 the progsr
tistop reading.

So far, all we've done s gel o
meter readout, However, the samm AV
mformation at the output ol sumnung
amplifiesr No. 1 aispo controls the che-
phragm-closing system. Notice that the
two lower outputs from summing ampl.-
fier No_ 1, Fig. 56, go 10 comparators.

Comparator Na. 1 in Fig. 56 controds
the underexposure LED in the findes
First, st compares. the AV signal from
summing amphfier No. 110 the constant
voliage reference V¢ 11 AV s below 1.2
volts, the comparator switches into
positive satutation. And the under:
exposure LED flashes on and off, teliing
you that you're outside the retering
Himts.

The thod AV putput ot summing
amplifier No. ! goes to comparator No.
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2. And ecomparator No. 2 controls the
memory circiit. When you depress the
release bytton o dose BW2, the oscil-
Istor shown in Fig. 56 starts farding
pidties to the digital memary circuit,

Earliey, we mentioned that the
niwmory comsists of an 8-bit coumter—a
wries of 8 Hip-flops. The counter stwrts
at O, {t thers counts the pulses supplied
by the oscillator,

A digitalto-andlog converiey oon-
stantly moniitors this count, And it tuing
the digital coumt into an snalog voltage.
As the count incresses, the voltage out:
put of the digitabto-snaiog converter
decreases. Thit voltsge then provider the
second input to comparator No. 2 in
Fig. 56—the other input, you'll recalt, &
the AV signal from summing amplifisr
Ho. §.

When the output of the digitai-to-
analog converter drops 1o the AV sipnal,
the comparstor shuts of¢ the digital
counter. But fha counter holds ity count
5 long a5 it bas opersting powwr. That's
bow IS sePvet &S 3 memory circyit. The
AV output of sureming smphifier No. 1
now Ippeas 3 the outmnt of the
digitsi-to-ansiog converter,

Naturzily, afl this counting takes some
tme—sround B millissconcs for the
oounter o resch it maximum count. So
the relssse Gircuit has a buitt-in 10 ms
delay. it takes 10ms Detween the time
mdau SWZ snd the time the capics-

Aftar the 10ms deliy, the mirror
releases. And, 5 the mirror riges, the
dkﬂwmmm.wﬁ‘mm

same AV tignal has been memorized #t
the output of the digitelto-analog
SoOnveriar,

Cangider that the &nuhmm % now
cloting. That means the disphragm.
control  electromagner Mgl  remains
energirei. As the disphragm closes, it
fowers the resistance in the disphragm-
tensing circuit, Fig, 586,

So the daphragmysenting  cireult
modifies the AV cutput of the digiai-
10-analog corwerter, At it supplies this
chianging output to comparator Ne, 3,
Fig. 56. When the disphragm-sensing
circuit drops the AV input below the
VI reference signai, comparator No. 2
switches into positive saturstion. That
shuts off the cument flowing theaugh
RM:‘ digphiagme-control electromagret

A5 a result, the disphragme-control
tlectromagniet releases its srmature, The
anmpture thent drops into engagement
with 8 ratchet gear to arrest the diz-
phtagm-setting lever. So the digphragm-
suiting lever stops the diaphregwm at the
araper tiitop-—the proper AV,

TROUBLESHOOTING THE
PHOTOMETRIC SYSTEM

in 3 moment, we'll go through the
saive Operationy using the actual circuly,
Youril then be able 1o sek the test points
and  tubleshooting  procedires. But
you'll notics in Fig. 56 that you have a
naturdd dividing paint for troubleshoot-
ing-the output of summing amplifier
No. 1.

For example, suppose that you get s
camera in which the eneter doesn’t work.
Parhaps the naedie siways stays at the
top of the sexfe. Or perhaps the needie
aiways pags to the bottom of the scals,
Yet you check the diaphragm on auto-
matic operstion and find thet it stops
down to the proper f/stop.

You then know that the AV output
of sumiming amplifier No. 7 must be
o k. If it weren't, the diaphragm system
wouldnt be working. So the problem
must be 1o the right of the first summing
amplifigr. Parhaps there’s a problem in
the maximur-aperture rexistor. Or may-
be the galvancimeter ivmif Is defoctive.

O, suppos thet thm disphragm falls
10 stop dowrs properly. It shawy's remaing
3t the largest sperture or 1t ahways stops
down to the smallest sperturs, regardiess
of the tight onditions, Yet the meter
thia otrtput of the first summing smpli-
fier muast be correct. Why? Becauss the
must be in the lower part of Fig. 56—
mont likely, the diaphragm-sensing
resistor,

Posibility number thrse—neither the
maer nor the diphragm  works
progeriy. Now, you can be pretly surs
yOu aren’t getting the praper AV autput
from suraming amplifier No. 1. So the
prohlem must be between the first sum-
ming smplitier and the phasooell,

LIGHT-MEASURING CIRCUIT

We can now go through the schematic
tepeby-step 1o locate the test points. In
Fey. 67, we're showing just the light.
measynng crcuit. This is the portion in
the upper left-hand corner ot the com:
péete schematic, Fig. 42.

Fig. 57 3is0 shows the circuit through
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which the preview switch SW1° tukns an
the transistor TH. Cloxing SW1° aflows
current to flow through the two base-
bias resistors of TR, This bias currem
makes the base of the PNP trangistor
arourd 0.8 volt nagative with respect
the emitter. And that turns on the tran:
sistor. Closing the release-button switch
SWY does the same thing.

The forwand biag is more thaneacugh
t0 drive the transistor intc sstucation.
As a rexult, vavy little voltage drops
ascross the tamicor, The transistor
werves sirictly »s » switch—it tums an
when you clase SW1 {or SW1) ard it
turns off wher SWS removes the ground
contact.

What if the vamisnter failed to turn
on? Then, nooe of the IC's would
operate—none would have operating
powetr. As 2 resulr, the shutier would
not reiease and the meter needis would
not detiect. The only circuit will oper.
atioril wauld be the battarytest Circul.

So one of your stendard tests in the
AE-1 I3 to check the discrele vansistos,
Without closing SWE or SWY', measure
the volitige betwean the emitter of the
ansistor, Fig, 55, amd ground. You
should memsure the full battery voliege.
Then, messure the voliage st the oob
lctor. Mers, you should messure 0
oft-—ghe transistor should be off,

Now, close SW1, And sgain meanme
the colisctor voltage., This tinwe, you
should messure clos to the full battery
voltsge, Your reading will probabily be
just under & volts, degonding on the
battery’s condition. Whan you'rs draw-
ing current, thare’s & voitge drop acos
the battery s internd esictance.

it you don't gt the banery voltage
€1 st the coliscior, the transistor et
tueving on. Ponribly you have » bad
transistor. Or maybe the wansistor lsn’t
getting the biat it needs.

You can then check the voitage be:
tween the bms sovd emitter of the
wansistor, Fig. 65, if you're getting the
pwaper forward biss, you evidently havs
s bad wansistor. And # youre oot
putting the forward ias. there may bea
prablem in the biss circult. Check the
two bpe-bias resiviors, Fig. 55,

Turning an the transistor applies the
collector voltage to the Et input of the
MOSFET. So the MOSFET amplifies
the signat from the silican photoeell.
The nagative lead o} dre photoceif con
nects to the MOSFET's inverting input
Consequently, moreasing the hight level
causes the imverting mput 0 0O More
negatinee. And, since the MOSFET i1 an
inverting amplifier, the gutpot 1 pin 8
QOBS MOt pOsTive.

Motice that the MOSEET doesn’t use
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7 resisior as the feedback component—
iisiead it wies ¥ 1 ansistor connectad s
2 dipde (the bate and smitter toads are
ted  woether). A diode’s resigtance
*whges a5 the current thanges, So the

BFET hat a ehanging feedbiack sig-
nat—g signal that variag acconding 1o the
mnput.

As s result, the MOSFET serves at o
log converiér—it ampiifies the log of the
input. The reason-is chat Ev's (exposure
values) aren’t Hinear with respect to BV's
fbrighiness valses), Sa the MOSFET
‘chianges the gain aosording to the inpur
sigral to provide 3 linear cutpat,

There's one problem with using a
semiconductor a5 3 jeedback compon-
ant—semiconductors aie heatsensitive,
Thas mesns changet in temperature also
stfect the gain of the MOSFET, To take
ete of this rotilem, the AE- uses
teMPErature-COMPENSIting cirtuitry,

A rracking transisior, also connected
a5 3 dicde, connecis 1o the MOSFET"s
nanimerting inpat. The Tracking tran-
MEtOF racks emperature variations ard
makes. needed compensitions in the
reference voltege, Also, a thermistor
rooks to the MOSFET outpaut, Fig. 57.

You can we the thermistor RYC

{resistor tsmparatdre controll near the

top of the pentapeism in Fig. 58, It's
© o a ool of wics, With ai the sivinced
...nmnduum electronics in the AE-1,
it's mh&immsm o maméo’
wire for temperature  stability. But
there’s & reason. As the teaipirature of
the wire increases, the  resistance
inCrostes~a  positive température <o
efficient. A semiconductor thermistor
riormally has @ apgative tamipergture oo
sfticient, mesning the
decreases as the temneralum increases,
The thermistor and its series fesistor
serve 35 the input resinances for amplifier
ARG, Corssgquently, the gsin of ARS
waries socording ro the tempersture 10
make campensations. ARS, as vou can

in the complete schermatic, s msrdt '

'sz This ampkifier stage once again in-
verts the signal. Since the cunput of the
MOSFET goes more positive with in-
crexsed hight, the output of ARS goes
foss positive.
Hotice that the feedhick path of
ARS inchudes 3 varishle iesistor—VR
Gain. VR Gain itone of the resstors on
the. rasivtor bosrd—1he one nearest the
batk of the camera. Fig. 58, Changing
.__me setting on VR Gain changes the gaip
VARS-turning the wiper glockwise
‘:’f:fzeasaf the gain, tuming the wiper
countercicckwise decreases the gawi, VR
Gain. providas one of the standard adjust
ments you' use (b setting up the
camers.

Thi= capacitat hogked in the teedback
cirgiit of ARD just serves as a tilter. tt
compensates for Huctuations in the kight

sotrpe, such as would result from ﬂuu

yescent ighting,

Wheny your-close the backhgm swiich
swm Fig. 57, ARS becomes 4 surmming
amphilize, It fow has two nput resis-
tances. SWI0 hooks the iaverting japot

o ARS 10 ground through the backtight

sresistar Rkv. 56: closmg SWI0 causes the

‘sutput of ARAS to go maove positive for

the same Jight tevel, givirlg you the
intentional gyeraxposure.
There's gng more op amp shm in

" Fig. §7-ARE. ARG holds the nonin-

verting mput of the MOSFET at a2 con-
stant value. And B ievel sets the operat-
ing poiny of the MOSFET Hare, it looks
a5 though A level may originaliy have
breen mtmded a5 an adstrent—it’s on

the ljtﬂstor ‘board, c__onnccte_d ¥a the.

KV adipstmant voitage. Moweser, B
fevel is a Sorivd cosistande path.

Lets aow wage the BVD signat
thraugh thee cicuit of Fig. 57 1 vou're
checking the signal with & volimater,
you should see a chimwng soltage at the
MOSFET sutput gin Bl-a voltage that
goBs Mofe positive as the lighn tevel
increases. This changing voltige piovides
e inpul to ampiitier ARS,

But measuring the vaitage 2T gin 7. of
PX2. vou should réad 1.2 volts {again,
the high gain drives the inverting input
of ARS 1o the same volfagé 35 the noo-
nverting input). And at the’ output of
ARS {pin 8 of PX2); you thould agan-
read -2 thanging voltsge. The voitage
shipuld dea'ease-—ga less: positive—as youx
increase the light levet. The output of
ARS then goes 1o the next amplfier
stage thraugh input rasistoe RLT, Fig. 57.

mtstame :
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THE SUMMING AMPLIFIER AR1

Amplitier AR1 inside PX3, Fig. 59,
corresponds to summing amplifier No. {
in the hiack diagram, Fig, 56. AR adds
the shutier-speed information, the lens
information, and the film-speed infor-
mation to BVO.

Notice in Fig. 59 that AR1 has wo
inverting inputs. nput resistor RLT
hooks 10 the AE (automatic exposure}
input. And input resistor RZ hooks to
the EF (electronic flash) input. The
other end of R2 connects to the hot-
shoe contact that automatically sets the
aperture,

With the Speediite 155A installed,
AR1 gets its input through resistor R2
to the EF input. The Speedlite provides
the input signal and resistor R1 provides

the feedback., But for available-light
functions, AR 1 uses the AE input,

In Fig. 60, we've omitted the EF
input to AR1. Here, you can see how
AR1 serves as a summing amplifier for
autamatic exposure control. The BVO
signal from ARS, Fig, 57, 15 applied to
the AE input of AR1 through resistor
RLT. Since the output of ARS goes less
positive with increasing light, the output
of AR1 goes more positive with increas:
irng light—another phase inversion.

But remember, AR adds the other
variables to the BVO signal. It gets the
titm-speed and shutter-speed information
from the functional resistor. In the
schematic, Fig, 60, variable resistor VR
SV-TV indicates the resistance set by
the functional resistor.

AR5 aiso adds a correction factor for

R2

Vi EF /V\/\

HOTSHOE
CONTACT

VR
AVC

R4

RIZ

VR AVO

the particular lens. Installing the lens
sslects the resistance of VR AVC, one
of the wwo variable resistors on the sige
of the mirror cage. So RLT, VR AVC,
and VR SV-TV all serve as input resistors
for amplifier AR1,

There’s one more INputl resistor-—
VR1, Fig. 60. VR1, one of the variable
resistors on the resistor board, Fig. 58,
provides your adjustment for the AR1
output. For a particutar combination of
film speed, shutter speed, light level,
and maximun lens aperture, you shouid
have a certain output from AR 1. Adjust-
ing VR requires actually measuring the
putput of AR1 a1 pin 13 of PX3.

Far most of the troubleshooting tests
we'll describe, just about any voitmeter
wilt do the job. But you're expected to
make the adjusiments io the millivolt.
That means a 3 1/2 digit voltmeter
practically becomes a necessity for
adjusting the AE-1. You just can't read
an analog meter 1o this kind of precision.

CONTROLLING THE METER
READOUT

The output of AR now comains the
actual diaphragm information— the AV
{aperture value). This AV, you'll recall,
has two functions: it controls the meter
readout and it sets the actual diaphragm
apening. But 1o provide the proper f/stop
indication, the meter needs one Mote
pit of information—the maximum aper-
wre of the iens.

installing the lens sets the resistance
of VR AVO—that's the second variable
resistor controlied by the maximum-
aperture cotrection pin, The resistance
of VR AVQ, Fig. 60, controls the out-
put of amplifier AR2.

Notice that you can adjust the out-
put of AR2 with another of the resis-
1ors on the resistor board-VR3. VR3.
then, provides your maximum-aperture
adjustment. Here, you'll install a lens.

VR3
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And you'll adjust the voltage output of
VR3 to get the proper voltage at pin B
of PX3.

Amplifier AR3 now adds the AV in-
{ormation trom AR1T 10 the maximum-

wwre information from VR AVO,

«d the output of AR3 drives the gal-
vanometer. The output of AR3 makes
the top of the galvanometer more posi-
tive or less positive, depending on the
mput signals.

You've seen that the galvanometer
needle deflects further for a lower light
level. Tracing through all those phase
inversions, you can now see why. Con-
sider again that you have an increasing
light level. The output of the MOSFET
then goes more positive, the cutput of
AR5 goes less positive, the output of
AR goes more positive, and the output
of AR3 goes less positive. And the end
rasult—the top of the galvanometer goes
less positive.

Making the 1op of the galvanometer
less positive, Fig. 60, lowers the poten-
tial difference across the meter. That's
because the bottom of the meter con-
nects 1o groundd. So you have fess current
fiowing through the meter’s coil. And
the needle doesn’t move as far,

The adjustment for the nesdle reading
may provide a3 surprise~you simply
rtate the complete galvanometer hous-

. Notice the two spanner-wrench
mples on top of the galvanometer,
Fig. 58. A pressure spring holds the
galvanometer movermnent in a mounting
plate. So, using a spanner wrench, you
can turn the galvanometer until you get
the proper f/stop reading.

THE MEMORY SYSTEM

Most sutomatic SLR's with elec-
tronic controks store the exposure in-
formation n 3 memory capacitor. [f
the AE-1 used 2 memory capaciter, it
would simply charge the capacitor with
the AV information from AR1. The
charge on the memory capacitor would
then determine the diaphragm opening.

But Canon engineers decided the
memory-Ccapacitor system lacked the
precision they wanted. So instead, they
adapted a computer concept for retain-
ing information—a digital counter. And
the AE-1 became the first camera to use
digital logic,

integrated circuit PX2 containg the
“gital system, Fig. 61. PX2 receives the

}mut of ARV a1 pin 5. So you can
messure the changing AV signel at two
{C's—pin 5 of PX2 and pin 13 of PX1,

tnside PXZ, the AV signal goesto two
separate comparators, Fig. 61. Compar-
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ator CP2 conwols the underexposure
LED. And comparator CP3 controls the
memory circuit.

Earlier, we meationed that the AV
signal from AR1 is more than 1.2 volts
in the usable metering range. Compar-
ator CP2 compares the AV with the
12volt Ve reference. And if the AV
signal drops below 1.2 voits, the comv
parstor twrns on the underaxposure
LED. The underexposure LED then
flashes on and off at an eyegrabbing
rate—4Hz.

Since the LED flashes (rather than
glowing steadily), you know the AE-1
must have a buift-in oscillator. The oscil-
lator shown in Fig. 61, an astable multi-
vibrator, supplies the oscillations needed
for several applications. When you close
SW1, the oscillator sends a 65536 Hz.
signal ta the 20-bit down counter.

The 20-bit down counter serves as a
trequency divider. It has 20 separate flip-
fiops (bits). And each bit divides its in-
put frequency in half, So at the first bit,
you get a frequency of 32768 Hz.. half
the oscillator frequency. At the second
bit, you get 18385 Hz., at the third bit
B192 Hz., etc. Keep dividing the fre-
quency in half and you'll reach 4 Ha.
at the td4th bit—that's the frequency
that drives the underexposure and man-
ual LED’. At the 15th bit, you get the
2 Haz. signal for the self-umer LED.

Fig. 62 shows the operation of the
frequency divider. We've simplified the
drawing to show just one bit-the first
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flip-flop stage. Depending on the flip-
flop design, it takes either a positive-
going pulse or a negative-going pulse 10
trigger the flip-flop. A change in the in:
put pulse telis the flip-flop to switch its
OUTPUTS 10 OPPOsite States.

So suppose in Fig, 62 that the Y out
put of the flip-flop is at 0—it's set 10 O
by a pulse applied 1o the “clear” input.
The other output, Y (not Y) must then
be in the oppasite sate~1, A flip-flop
has only two states, 0 and 1. And the
two outputs must always be 3t opposite
states.

A positive-going pulse applied to the
input triggers the flip-fiop. So the fiip-
fiop changes states—the Y output goes
10 1 and the Y output goes to 0. The
square-wave input pulse then drops back
ta 0. But the flip-flop doesn’t change
conditions until the input starts increas-
ing again.

As a result, the signal taken from the
Y output looks ke the input signal, But
the frequency has been divided in halt.
Same with the signal at the Y output—
it’s just opposite in phase 1o the Y out
put. So the 85536 Hz. signal applied 10
the input becomes a 32768 Hz. signal at
the outputs. It's this signal that drives

the memaory circuit. _
An Bbil up counter provides the

memory. The Bbit counter isn't much
different from the 20-hit counter. But
it's used for a diflerent purpose—it
counts the pulses fraom the first bit of
the frequency dwider.
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Ciosing the relesse-button switch flipflop No. 1 changes states—the Y MNo. 1 triggers flip-flop No. 2, Fig. 65.

SW2 applies a ""clear’™ pisise 10 the 8:-bit
countsr through the “preset’ tead, Fig.
61. That 215 the Y outputs to 0 {and
the Y outputs to 1), Now, the 8-bit
counter can count the 32.768 KMz
signal applied to its “clock”’ input.

The simplified diagram, Fig. 63,
shows how the B-bit counter can count
the clock pulses. Consider that you've
just applied the “clear” signal, So all the
Y outputs are at 0. And each flip-tiop
fequires 3 positive-going pulse~a 1-t0
change states.

When the input starts going positive,

output goes ta | and the ¥ outpul goes
10 0, Fig. 64. How abour flip-flop No. 27
It doesn’t change states. Flip-ttop No. 2
requires 3 1 at its input before it'll
ch . But it now sees a 0 input from
the Y output of flip-flop No. 1.

So, after the first clock pulse, the 8-
bit counter reads “00000001.” Trans-
lating the binary sysiem to the decimal
system, that’s a count of “one.”

The next clock pulse again triggers
fip-tiop No. 1. The Y outputof flip-flop
No. 1 goes to 0 and the ¥ output goses
to 1. The 1 ar the V output of flip-fiop

MEMORIZED
AV

VR AV

|

| —

BATTERY

&Y

!I}—||I

ORANGE

V& v

Figure 66
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Consequently, flipflop No. 2 also
changes states. And the count, taken
from the Y outputs, reads “00000010.”
In the decimal system, that's 2 count of
“twa.”’

When the fliptiop reaches the maxi-
mum count, each Y output goes to the
1 state, So you have a digital count of
“11111111,” 2 count that translates
1o *255.” Yet you can stop the counter
at any point between “00000001" and
*11111111." The 8bit counter remains
at whatever count it has reached as long
as it has operating power,

USING THE DIGITAL COUNT

The camera, though, cant do much
with a digital count—it must first comven
that count 10 a voltage. It then com-
pares the voltage 10 the AV signal from
AR1,

From the schematic, you ¢can’t really
see how the digital count gets converied
10 a volrage. All that takes place nsude
PX2. But you can see amplifier AR4,
Fig. 61, which provides the analog volt-
age at its output.

The voltage at the output of AR4
decreases as the count increases. Com-
parator CP3 then sees this decreasing
volitage at one input. And it compares
the voltage with the AV signal from
summing amplitier ARY. When the two
voitages are equal, CP3 shuts off the
clock pulses.

For example, suppose you have a low-
kght condition. That means there’s a
low AV sgnal applied to the nonmnvert:
ing input of compatator CP3-3 low
reference. Then, as the B-bit counter
starts counting, the output of AR4 5
Quite 3 ways above the reference. And
this outpu, applied to the inverting in



ot o {,‘;?3 kag iy the {f’}mnamlm L LM
aed i the fagaTve stan
Bt gt the Bbit covater contanes 1o
eount clpgk- puises, the output of AR4
| reeases. The outpur of AR4 keeps
AWping, gENing closer and. cioser (o
the AV input,

Einalty, the outpus of AR deops

low enough o match the AV signal
fom AR, Comparator $P3 then
mﬁmes w the saturated positive siate
ardd zhuts off the memory Circlit. The
AV putput of ARY pow matches the
AV input 16 comparstor CP3. _

What has alt this accomplished? v’
just taken the changing AY sigral trom
ART snd memarized it 8¢ thie vetpit of
ARL. The mamoriced AV signal goes
back 10 PX3 1o determine the sctosl
dzaphragm apening.

TRANSLATING THE MEMORIZED
AV TO THE DIAPHRAGM OPENING

The memorized AV sional from ARE
§08% 10 the inverting input of compsrator
CP1, Fig. 66. And ihe output of CP)
Contrals the diaphragm-conrol slecrrg-
magnit Mgl. In the usable matering
range, . the: memgrized RY sigral is
fnqher than the Ve refergnce voltage

1.2 voits,

_ As long as this condition exiss, CP1
remaing in & saturated negative state, So
CP1 connicts the lower end of the elec-

tromagnet Mgt 0 ground, That asitows
currint to fow through the electro:

magnet.

The oseillator in Fig. 61 provides the

1Y s ety Thin Sllges the B-bit counter
1 reach its mamirum chunt, Aftes this
delay, an electronic switeh irsie PXZ
closes. Capacitor. CAT then dischargiry
theough the coil of the cumbsination
magnet WMg2. _

Now, the combinationr magnet Mo?
releases the mitror Anid, as the mirrs

rises, the diaphragm clotes. The oia:

pheagm can continue closing 35 101 as

curreet Vows through the draphwagm:

conwro! electromagnes Mgl. It's wp o
the diaphragmsensing sysuerm 10 seli
comparator TP when the diaphragn
s reached the proper lc'stop

The diaphragm-sensing resistar VR av
on the tide of the mirver Cage provides

the nasded infarmation—it refates the.
position. of the diaphiagm 10 the AV

diaphragm-setting {ever moves 3 wiper

along the diapheagm-sensing  resistor,.
-And: that decreawes the resistance of

VRW.

Loweéring the resistance of the dia-
phragm-sensing resistor lavsérs the mem-
orized AV input to CPY, O, looKing at
the operation another way, it brings The

“wwerting. input closer to ground. When

tha AY signal rops fow enpugh 1o
match  the 1,2woit  reference, CP1
switches to the pasitive state, And that
shuts off the current to the daphragm.
conwol electromagnet Mgl. ‘Mgt then
reléases its armature To stop the dia-
phragm a1 the right opening.

For example, iet's again assume that

you're shoating under 2 Jow-light gon-
diticis. So there’s a low AV signs o

plied W0 GPt —perhaps nrv clase to the

1. 2ol refeepiics; Ay 3 rsulf, 10 dis
gibue agEn-SCOS Y YETSTOT AR anly move
asmalt distaoce 10 mateh the AV signat
to the refersnie signal. And the da
phragm Gonteol sleciramagnet stops Hhe
craptiratym at a lprge Uslop,

Bur under 3 high-light condition,
there's a lsrge AV signal. Consequently.
tie dsaphtagm has 10 'siop down finther
i bringing down. the AV sgnal o the
cefecence signnl. The Mgl ¢fegivemagnet
reonaing energized tonger, allowing the
diapht29m 19 clowe 1o & smalier 15109,

CHECKING THE DIAPHRAGM:
SENSING RESISTOR |

Suppose, ihen, you have 3 siwation
where ihe metet reads the proper $/stap.
But the diaphragnn fails 10 stop dowrn

propetly—il always stops down o the

smallest ‘dsop or it l&vam remiains: at
‘hve iargest ¥/stop.

Siace the meter reads proverly. vou
know that you're Qetting the nght Ay

“signat from AR, 8o the problem must

be in wmething that affects. only the
diaphiragm ciosure. Yaur Hest Suspect-
the diaphragmesensing resistor VR sv.

We've menigned thnl VR av sits an
e sige of the mirror.cage, Bt You gan
check the aperation withiout remaviag
the mirFor cage=wires from VR av con-
nect. the  diaphiagm-sensing registor 1o
the top of the Hex cirouit

Locate th& orange wire mmcted 10
the flex circuit, Fig. 62, This is the wire
ihat connects VR av 1o pin 2 of PX3,
if vou close SW1 and measure the voir
age 10 the Orangewire Conmection, you
shouid measire around 1eit,

But probably the easient way 0
check VR av is 0 use an ohmmeter,
Coclc the shutter and push in the stop

down lever—that frees the disphragm-
' setting fever, Now, measuze the resistance
- Betwesn the dFarge-WAre connetion and
-ground-you should measure around

1.3K-2K: Then, showly pash the dia
phrage-setting lever Joward the bottom
of The mirror cage. And note the resa-
rante t:bange, The resistance betwern
‘the grange-wite connection and ground
shouit smoothily. decrease 10 less than

K,

" If you gt errgtic readings while mow.
ing the diaphragmsetting tever, you have

.. @ ‘profiem with the diaphragm-sensing
-resistor VR av. And you're- going to
“Have to ml:! mamwm Poor con-

-tho d!aphﬂﬂgn to sm‘n down filly, A

short could ‘cause the c&aphragm o
mmam futlym



_AB-l

CHECKING THE MAPH!IAG&!-
CONTROL ELECTROMAGNET

Thers'y mmf iikqlv colprit If the
diaphragm remains fully open-the dia.
pheagmcontrol  slectromagnet Mg!
soukd be defsctive. It the slectamapnet
has an open, # won't hold its. armature.
The armature then latches the dis-
phvagm-seniing lever immadisaty, giving
you the Wrgest aperture, The  same
sYmprom Soufd also result from & M
‘chanical malfuaction,

You CaN't a5 yet ger W thé dia-
pheagm-control slsctromagnet, It's at
the bopom of the mircor sage. And
rerioving the mMirror cage requires quite
& bit of disassermbly. Fortunately, you

magnet and the mechenical vperation

~without reméving the minor cage. Afl

you have 10 do is take off 8 cover plats
21 the rewind side of the camera body.
First, remove the front-plate leather.

‘sute from ths rewing side. You: can new

.W plate, Fin» 68,

Removk the cover-plate seraw 8t the
front of the cimers, Fig. 88. But be
careful in removing the two strews at

'thenndofmhﬁwphﬁ-ﬂsmsams
- pass through. spacars for the back lateh,

And the spacers will be loose oAce you

remove the mrgfm Aftar rlmaviuq-
e sc:m snd the cover piate, replace
the forews mwﬂmmms shown
in Fig. 69—that hoids the spacersin place.
From the front of the camera, you
flex circuit, Fig. Y0, The gresn wirte a1
the 0p conmction goss to the ato-
manual switch, the seitch controlied by
the E-M change pin. The red wire and
the htack wire: gﬂ o ﬂu mll of the dia-
Fig. 71 thows s wutiw an m!wr
mm of the flex dreuit. Hare, you can.
see  five (rather than thres} contact

END COVER PLATE

Figura 69
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pointg. The three wires connect 10 the
Wi thres contacis—the samsa seguence
& shown in Fig. 70, And a dhorting wite
shorts the botton two contacts together,

You can now check the mechaaical
~Jton and the Mgl electromagnet in
one step. Replace the lens and set the
diaphragm-setting ring to the automatic
position, Then, shors betwesn the black
elecuromagnet Jead and the metal front
piate {ground), Fig. 72. Watch the dis-
phiragm leaves as yourelease e shutter—
the diaphrapgm should stop dows fully.
If it does, you know the mechanical
mechanismy and the Mgl dectromagnet
#re ok~ ¥Oou Bon't hikve 10 pull the mir-
rar cage.

Alf youre doing in this shorting test
% running bartety current directly
twough Mgal. You're shorting between
e negative electromagnet lead and
ground, That bypasses PX3,

If the diaphragm doesn’t stop down,
you coudd have an open Mgl coil. Or
you could hwve 3 mechanical malfunc-
tion, You can chick the 2oil by measr-
ing the resittance betwann the red-wire
conmection: and the black-wire connec:
tion, Fig. 70-you shouid read sround
7 ohms. But in either case—bad coil
or mechanical problemi—you'rs going to
have to resnove the mirmor cage.

MUTTER CONTROL CIRCUIT

Uniike the photometric tystem, the
shutter-speed circuit is reasonably con-
ventionsl, However, you can’t get to tha
vansistor-switching syishimi—it's alf in-
side the PX3 fotegrated circuit.

Fig. 73 shows the portion of the com-
plete schematic that contiols the shistter
speads. When you select a shutter speed,
you're sefting the resistance of resistor
RT. BT iin’t scrudiy a variable resistor

Figure 72 mmmwwm&mmwwmpm
fnﬂymmmwwm
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as the schematic would indicate, Rather,
RT consists af & series of fixed resistors
mounted around the RY circuit board,
Fig. 74.

The speed selactor, sitting under the
speet-knob  coupler, turns with the
weed knob a5 you chonge shutier
speeds. A brush on the underside of the
spead seléctor then selects the resistance
in series with the timing capacitor €T,
Fig. 73 and Fig. 76,

Sa the resistance of RT determings

how long it takes the tning capacitor
1o charge. Whan the liming capacitor
reaches approximately 26 vols, it shuty
off 3 swilth to the dosingcurtain
stectromagnet Mg3. Mgl then reisases
its srmature and fries the closing cur-
Tatn,
You may recali that the Mg3 slxto-
mageet doetn’t stort drawing current
untit capacitor CA7 discharges through
ithe Mg2 coil. In Fig 73, yoir cin iee
the Mg2 detector which senses this cur-
rant flow. The Mg2 deteetor thes enie-
gires the closing-curtiin electromagnes
Mg3

The shurter-speed-control circuit, Fig.
73, shuts off Mg3 according to the shut
ter speed you selech. Notice in Fig. 73
that the shuttarspeedcontrol cirtuit
containg another comparator indication
—CP5, Comparator CPH serves a the
switch for the closingcurtain electro- |
magret Mg3,

Alvough Fig. 73 indicates the prop
er conpectiond foar the various compon-
ants, it dossn't realiy thow how the
eircuit works Redrawing the circuit,
Fig. 76, makes the operation more
spparent, You can now see that the tim-
ing resistors RT are in series with the

The two transistors thown in Fig. 76
are inside PX3. Corsider that transistor
TR2. the Mg2 detecior, turns on when
you depress the releme butign. TRQ
then acts 25 2 closed switch, Driven ima
saturation, the transstor drops little
voltage. As a eesult, TR 2 practically
shorts acrosz the base and emitter of
TRI,

TR servet a5 dthe series switch for
the Mg3 etactromagnet. Thanks to TR2,
TR now hay imgiificient base-emitter
biss to candurl. S0 TR1 remains shat
off. And no current flows through the

But the spurt of current through the
Mg2 combination magnet turmgs off
trarsistor TR2, Now, the high collector
voitage of TR2 gives TR the forwarg
bhizs 7t needs w0 conduct. The zener
diode hooked 10 the TRT base rain-
tains 8 constan! forward bias—200N$1ans
valtage betwaen the TR baie and emit.
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caust you'l rarely neged them. Canon
does provide varishle-resistor adRut-
mients for the exposure-conirel system.
And these are the adjsoments youll be
making with st about svery repair.

SHUTTER PROBLEMS

Troubleshooting the AE-1 shanrer
follows about ths same procedures as
you'd use for any other dlectronicaity
cooteotind  shunter. Normally, the
matfurcticis you'l encounier 1881 nto
one of four categories:

*the shutter dosn’t releaee

= the shutter steys open

# the shutier delivers the fastest

spewd only

w thg shastter delivars no exposure

Let's say the shutter doetn’t refemse,
Wa've sirepdy descrited the techniques
for checking the mirror-reiasse conivtbiing-
tion magnet M2, the trantistor, and the
relgace pwitches. Another possiblity ..
¥OU 5ren’t gatling & CONNOCHOn Derwe
the mirrorvelsie combination magnet
and pin 2 of PX2.

So chack the voltage st pin 2 of PX2
~you should messure the full battery
voltege, If you don't, you may bave to
ampar betwesn the negative side of
Mg2 (at the botiom of the camera) and
pin 2 of PXZ. That's s long way tarun »
Jemper wire.

Alsa, you may not e getting the gut-
prt of the oxclimor. f the oatilistor
isn't working, the shutter won's relasse.
And sone of the LEDs will 8ach on and
off. Check than 1o make sure you heve
contingity betweie: pin 11 of PXZ and
the osciliator resistor Rose, Fig. 77. And:
check the resistor itself.

If the shutter defivers the fesiest
speed only, you may have 3 shuwt scross
the shutter-speed-resistor sesembly AT -
between the two contacis shown In
Fig. 75. Shorting the shutterspesd
rasistors RT leaves only the highrepeod
sdiustment regictor RT* in serids with
the Eiming capacitor, So the timing
capacitor oharges through RT*, And the
shutter delivers an sxposurs thet's close

thing is mﬁmhﬁnﬁmw
1or from charging to 2.6 volty.

Chack the capacitor-shorting switeh
SWa first~make sarr Jt's opening
when the shutter relesses. You can use
an ohwwnster to chetk betwesn ground
and the gresn-wire contact of e RT
resistors, Fig, 75, With the mirroe down,
vou should measure & shory, But when

the risror rises, you should read an
Oy,

You might also disconnect the green
wire from the RT circuit board. And
check for 2 shart betwesn the cameia
body snd the AT contect from which
you distonnected the green wire. A con-
nector pin pases thiough the BT cirowis
bosrd 10 angage the flex circuit. This
pin comes very doss o the camers
body. And, if the pin touches the camirs
body, you'll have 3 shore soross the tim-
ing capacitor GT~the sama effect as
when the capacitor-sharting switch fails
10 opert.

Bresks in the flex circuit or poor
solder conoeciions may Causs an open
in the capacitorcharging path. Try
greon-wire RT comtact snd the end of
rasistocr RT”, Fig. 75. You should read
the resistancs of the BT resistors sccord-
ing to the shutter-speed setting. The
rsistance should decresse ss you et
futer shutter spemis, The folfowing
table Hsts the resistance vahues measured
from: oy Svalustion camers:

8 153K  1/30 K

2 20T 1/60 153K

1 102 128 27K
12 51K 1/250 382K
14 22K 100 183K
18 12K 173000 947 ohm:
116 611K

But if you read sn open circuit,
RT contxt and RT". Here, you thoutd
rmeasure 3 shost —3 direct connection. i
there's 10 continaity, you may have a
pooe solder joint at the RT connector
pin {the pio that doesn't hive the
green-wire connaction, Fig. 75). Or you
may have & break in the flex circuit be-
tween the BT connecter pin and RT',

Other bresks i Um Sex chrcuit or
pot solder connections couid catise the
same mylfuncrion. However, unless
someone: sise hat worked oo the cemers,
theie things are unlikely. A break
between the RT green-wire contact snd
diode DTZ would cause the shutier [o
hang open. So would & break between
dioﬁbizmdmm:m:ﬂ.
Poor solder connections st the BT con-
nactor pins, diode D12 or timing c»
pacitor T would have the same effect.

And finally, theres the pomsibitity of
component problems. Chack the resis-
tance batween the two RT connactor
pins a8 you change the shutisr tpeeds -
your reedings thould be close o those
thown earfier (in the chart). You may
find an Opan at a pariicular spaed set-
ting, indicsdng & break in the series of
AT resistors. fn that case, you's hawe 1o
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repiace the RT circuit board. Other com
poment possibilitici—a bad timing ca
pacitor CT, a bad diode 012, or, 8
last resort, 3 had integrated circuiy, PX3,

We awntioned one other possibie
shutter problem—the shuster delivers no
exposure at s, both CUrtaing crossing
the aperhire togethes. That indicyies 2
problem with the clasing-curtain slsciro-
magnet M3l For some resson, the
clectramagnet isn't holding its armature,
You eould have sn open slectromagnet
(we described this test earlier). Or you
could have a2 mechanical batching prob-
jem between the Mg3 armarure and the
closing-curtain.cam,

Check the mechanicsl sction by hoid-
ing the Mg3 armatuse against the electr-
magnel. Then, releme the shutter. The
shartter should stay open s tong asyou
hold the amature,

Also check the spring on the Mgl
srmiature and the sdjvstment an the
slosing-curtain cams. Problems hare won‘t
caese both curtzins to cross the sperture
together. But they will cause difficulties
in sdjusting the shattar speads. H the
amature Wwing it disconnected or
broken—or the asdjustment is incor
reci-yost won't be able 0 bring in your
fast shutter speeds. The sfow speeds may
time correctly. But the tast speeds will
be o0 sow,

BATTERY.-TEST CIRCUIT

Fig. 78 shows. the battery-test circuit
in the AE-1. Herd's & vy siraight-
forward circuit—nothing fancy, Whan
vou push the Dattery-test burton, switch
SWE8 movas from the solid4ine position
to the damhed-Hine poxition, Fig. 78.

Whaaen switch SW8 moves sway from
the sofid-line position, it opens the cone
er o the rext of the circuit. That's
why the battery-test button also sarves
25 8 cancel feature.

Current then flows from the batury,
theough the galvanomete, snd through
rasistor Rch {formsistor chack), Resistor
RL provides 5 duinsiy load for the bat-
tery west—it daws battery furrent 1o
simuiste the normal fosd. And diode D1
protects agsinst daenage i you instalf
the batsery upside down. The diode also
prevents the load resistor REL from draw-
ing cument in nomnal circuit opecation.
Without the diode, cumment coulkd flow
tvough e grounded side of RI,
through Rch, and thenugh nesistar RM
{resistor meter] 10 the positive output
ot amplifier ARZ,

hNotice in Fig. 78 that there’s no
variable-resistor adjostment for the bat
1ery test Ay with the shutter-speed cir-
cuit, you'ra expectzd to change the
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weius of & fixed resistor—in this cam,

¢ xistor Reh, Fig. 78, Sincw Canon

! itends both RT* and Reh as technician
adjustments, a new flex circiit comes
without thase two retistors.

Canon's technique for adjsting the
battery-test ¢ircuit is cortainly unique,
Mg with most battery-test adpstments,
you nesd » continousty varisble power
supply. But you use that supply 1o dis-
cover the voitage at which the shutter
reiemes.

Remowe the camwsra’s bBattéry and
oGnnect the powsr supply 1o tha battery
terminals. it's probably eatiest 10 hook
the negative power-supply lead to ground
and the positive powersupply lzad 10
the paositive Mg3 lead, Fig. 80 (e a
mini-clig w0 hold the relosse-bution
switches SW1 end SW2 closed Than,
coiic the shutter. And sfowly ncresse
the powersupply woltage from O volt
untif he shuteer releaces,

The shutter should release at s voltage
setting between 4 and 8 volts, When the
shutter does relesse, measure the power-
supply cuput. And record this voitage,

Yau then use The recorde] vottage in

_setting the bartery-test sdiustment. if
£ Yo shutter refeased 31 a £2Tiing between
w.? volts and 4.39 volls, set the power
supply t¢ £.6 volts—-between 4.4 volts
and 4.58 volts, set the power supply to
4.7 valts—ind between 4.6 volts and 4.8
volts, sei the power supply 16 4.8 volts.

50 far, you've found and set the
proper powersupply setting for the
particuiar cariera. Now, close the bhar-
tery-test switch. The aowdie should cen-
ter in the batterytest indicator, i it
dostn’t, you can change the valud of
Rch, Fig. 79,

Canon’s technique is 10 ute 3 vari-
shle resistor that can be adjusted to
sither side of 4.7K. Hook the variable
resistor in place of Reh, And adijust the
variable vesistor to center the needis.
Measuring the value of the variable re-
siitor then tells you the proper value for
Reh. Agein, you're faced with an awk-
ward adpistmient lespecially when @t
comes 10 finding » fixed resistor with
the same value 38 your variable resistor).
But its an sdimiment you'lf rarely have
o maks,

CHECKING THE AV QUTPUT

We've describad the common: prab-
tems if vou hawe 3 diaphagm that
doan't stop down property and if you
have a meter that doesn’t read proparty.
Bus what if you have both probilems—if
neither the diaphragm nor the meter
works? In that case, you probably aren't
getting the proper AV output from
amplifier ARY,

Use your volimeter to check the
thanging AV ouiput. Here, you want 10
mexure the autput of ART 25 you vary
the {ight striking the photocall, But yau

3s

don't have 1o mesiure directly to pin 13
of PX3 or pinn 5 of PX2—1the changing
AV appears =t the flex-circuit contact
shown io Fig. 1.

So you can hook your negative woly-
meer lexd © ground. And touch the
positive volimetér ead 1o the AV con-
tact, Fig. 81. Clote switch SW? {again,
YyOu can Use 2 miniclip to hold the switch
tlosted). Then, check the voitage a5 vou
vary the light reaching the phaineeil,

You should be abis to make the AV
signad change from sround 1.2 volits to 2
vokts. And the voliage should increass 3z
you increase the light level, i you don®t
get o change in your AV voltage, try
checking the output of the MOSFEY,
Just hook the pesitive voltmeter fead to
pin 8 of #X1, Fig. B2 Agein, you
should see an incremsing voitage ¥ you
incresse the light striking the photo-
coil~from sroiind 0.8 valt to 1.2 volis,

Suppose, then, you get the change at
pin B8 of PX1. Yet you dont get 3
change at the AV contset Checking to
pin 6 of PX2, vou should also measure 2
changing valtage. But here, the voltage
shouid decrease a3 the light level
incrasses.,

And i you don't gt the change at
pin & of PX17 Then, check the battery
input to PX2-you should measure the
battery vollage a1 pin 4. Also, check the
rasistance between pin B of PXY and pin
7 ol PX2. You're now measuring the
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resistance of the thermistor and rgsistor
Rreic in sries~sround 400 ohms, de-
pending on the temperature,

An open in this inpit eircuit could
cane the problem. Perhiae the ther-
mistor is open, Or perhaps one of the
components isn't making good connec-
tion to the flex cireuit. But if the inputs
ehweck properly, you may have 3 bad IC,

On the other hand, supposs you
aren’t getting the changing output from
pin B of PX1. In that cawe, theck the
vattages to the other leads. Fig. B2 shows
what you should measure at each pin. H
you're getting O voit #t any pin {other
than ths ground pin), you miy have 8
break in the flex circuit,

O, suppote you measure your Kve
eathar than Ve at pin 5. You know from
your understanding of op amps that you
should be maasuring 1.2 volts here—this
is the lnverting input of ARG which
shousd be driven to the seme voltage as
the noninverting input, Biut if you
messure something tike 1.88volts (Kvel,
you know thére awst be & problem In
the feadback circuit—perhaps a break
between pin B of PX2 and pin § of PR,

Again, if you're getting the proper

propar sgnals from PX1 and PX2-
PX3 could be at fault.

REPLACING AN IC

Fig. 83 indicates the [woper volt
ages messured to the pios of PX2 and
PX3. As we've mentiored, the [(C's
should be your last suspects in the evenl
of component failure, So, before replac-
ing an HC, check everything else that
could rause the problem—especialfy
solger cannactions, If you encounter »
new problem after etassembling the
camera—~one that didn't exist before dis-
sisembly—double-check the solder
joints of the wires you disconnected.

Let’s now say that you've isofated a
probiem 10 a defective 1C. For example,
suppose that you aran’t gétting the Ve
voltage output from pin 15 of PXJ. Yet
you are getting the 8 voits input at pin
4. From this, you can dewrmine tha
P32 is detective, :

As you can imagine, replacing the IC
requires 2 deficare touch. You must be
carefud 1o avord damaging the flex circuit
when you pull the olg 1C. And you must
be caretul to avoid biridging connections
wihen you soldet in the asw IC,

LIGNT LEVEL IMCREASES inpurs~but not the changing output— First, unsolder the components that
you probably have 2 bad IC. The same connect o the IC. H you're replacing
apphie: 10 PX3, If you aren't gatting the PX 3, Fig. 84, unsolcler the resistars that

Figure 82 changing AV signil—yet you have the connect 10 the ground tab (pin 10} closer
_.'_ N L .. ﬂ
FRONT OF CAMERA FRONT OF CAMERA.
1w 10
v rEh s vy
W:I; J L% dFev™ v T]2 "2
W h - OBSVWITH SHUTTER 3oy wve '3
P asaw D N g
W:E: 12v ve' o8- v s
12y e ev 12 - v
T tshmyez - v Tavwe" Ty
v Kveomg b esev” LY e
y e -
o W QN WITH SW1 OPER
A .. 27 4.6V WITH ST OPEN
- - ™ AV WITH ST OPEN
FCWY IWTTM SWY OPEN in g¥ WITH SW1 OPEN:

333V WITH SHUTTER HELD OPEN

i3 DECREASER TO 0494 v AS DIAPMRAGMSETTING LEVER

MOVES DOWN
i 03BV WATH SHUTTER HELD OPEN
10,19V WITH SHUTTER HELD OFEN
£ 5 30V W Tk SWY OREN

Figurs 83

Valiars curasoren Ko Lirvnie Carwes
copiong Frmph Dateene weth SWI clagm! AN
wiltipis  sedduibd  weth RN 1o

36



g h*" .
RSN I N "I
vy,

’

I HI P2

GROUND TABS — \ m;gﬂmmt
SIDE OF IC @
T# OF | ==~ RED
: i
i Figure 57 - C - O
== siEcFic
CIRCWIT~ |
Figurs 88 BOARD LAND | Figurs 89 )

10 the front of the camers. And unsolder
the red wire that connects to the other

Next, uss dusoldering wick 10 reraove
the solder from the tws ground tabe,
free fromy the flex cirouit. They part of
the procedure isn't s0 bad. The real
trick is i disconnecting the 9 ping slong
sach side of the IC.

You could unsqider and disconnect
exch lead individuslly. But there's an
aasier, Tastar way. Just fiow solder over
afl D pins on one side, Fig. 85. Use your
soldering iron to keep the solder metted,
And lift alt 9 pins a1 the same time, Use
the same technique o disconnect the 9
pins at the other side of the IC.

It’s oritical that you keep the solder
Jnelted on sl Dpins. i one pin isn't free,
Toutl pull toome 3 cirguitbosed tand,

watig, B8 Then, you'll have to use &

jumper wire 10 repair the ciscuit board,
Before installing the pew 1T, tin a9

the leads, Tin the ground teads firgt, Fig.

87, Here, you want a light coat of soider

on both sides of the ground b, Then,
tin ench of the 9 pins on both sides of
the §C,

Morice the trisngle symbol that in-
dicates the top of the IC case, Fig. B
Make sure this symbol goes up, pointing
toward the tront of the camera, & you
sex the IC. Also make sare each IC Jaad
contacts its reipactive fand. Finadly,
touch your soldering iron 1o each fead
% showr in Fig. BR Since you've al
ready tinned the leads, you shouldnt
have to spply any tore solder.

ADIUSTMENTS INVOLVED WHEN
YOU CHANGE AN IC

Changing any of the three ICs
requires checking some  adjustments.
Suppose that you've raplaced PX3.
You've seen that PX3 comains the con.
stant-current source for Mgl So. after
changing the 1C, you should measure
the current through the closing-curtain
slectromagnet.

Disconmect the black {negative} lead
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from Mg3. Then, boak an ammezer in
serins with the dsctromagnat & down
in Fig. 80. And memure the cumrent
whils you're holding open the shuter
ary bulb. You should measure 8ma (8,01
ma in our evaluation camera, indicating
Canor is pretty fussy about this sdjust:
ment),

You can adjust the carrent through
Myd by changing resistor R1Mg3, Fig.
79. R1Mg3 is the resistor in the smitter
circmit of THI, the electromagnet
switety, Fig. 73. increasing the resistance
decresses the current through Mg3, in
our evaluation camera, R1MgI measured
468 ohms. 8ut this wlue may vary from
camers to camera.

i vou replace PX2, check the fre-
quency of the osciflator. Here, ait you
have to do is count the self-tumer LED
pulses on the self-timar funetion. Or
simply time the seif-timer delgy. Again,
vou should get 20 pulses it you're check:
ing between the two LED contacts weth
2 voltmeter. And you should get a 10-
socond self-tmer delay,




Figure 31

Adiusting the tscillstor frequency re-
quires changing the oscillator resistor
Rosc, Fig. 90. A higher resistance
ncraases the self-timer delay time. in gur
evalustion camers, Rosc messured 100K.

Finally, supposs you replace PX1.
You may then have to maks the offser—
or “null“—pdjustment, You'll nomnally
find twonall resisions connected to PXT,
Fig. 0. But you may sio find resiston
hooked in paratiel with the ones shown
10 get the zight resistance value.

Changing the aull resittors slows
you to null the MOSFET —s0 there's no
output when yous shart the input. To
check the null sdjuseraant, fing chort
the output of the amplifier t0 the invert-
ing input-pin 8 W pin 7, Fig. 81, And
maxiisre the voltags betwden the output
asnd the nopmverting input--between
pin B and pin 6. When you close SW1,
you hould mestine § volt with s toler-
ance of + 5 mw,

Ant if you have s outpist of more
han 5 mv? Canont then suggests hook-
ing » 30K pot in place of the larger of
the Two null vesisiors (i the resistan
Himen differont values). Adjur the variable
reslitor untll vour output it within
toterance. Then, install & fixed rexistor
of the same vatue in place of the wariable
resistor. if you stil can't bring in the
null adjipstment, follow the same pro-
cedure wiing the smaller of the two nalt
resisaors.

EXPOSURE-CONTROL,
ADJUSTMENTS

All of the elsctionic adjustmenty
we've described s0 far sound inconven-
ient. But sgain, vou may never have to
change fixed resistors. If you replace a
fiex circuit, sl but two of the fixed-
resictor adjiustments have alreacly hesn
made at the factory,

The only fixed-resistor adjustments
your're expécted s make with 2 now
board are the fast-speed sdivstment using
RT* and the battery.check adjstment
using RAch. S5til, you may not have to go
through the whale adjustment procedure
—it may be sufficient to simply cansfer
these fizxed resiston fram the old board
to the new board,

But plan on mmm the variable-
retistor sdjustments with every repair.
in fact, misny of the AE-1’s you'll ssrvice
need oaly the expoure-control adjust-
ments. Owairs pometimes dhcover that
they'rs getting a dightly different sxpo-
sure on a manusily set f/stop than on the
some tistop programmed putomatically.
8y following Canon's adjustrosnt pro-
cedure, these camevas bocome “eary”

Your first step in the adjustment
tachnique—as well as your first step in
most troubleshooting-is to check the
discrete trarsistor TR, We dewcribed this
fast esrlier. Just meanire the voitage 2
the coflector of the transistor without
closing switch SWi-—you should read O
vait. Then, close SW1 and again measure
the coflector voltage. This tma, you
should rexd close o the battery voltage,

text, manury ol record your Ve
voltasge. As mentioned eadier, the Vc
voltage variss dlightly from camers to
carvera. But it remains constamt in the
particular camerd-despite vanations in
batiry woltage. The Vo voltage should
be 1.2 voits + 0.06 volt.

Agsin, the CCC contact, Fig. 90,
provides a comanient place to measure
the Ve voftage. Hook the positive volt-
mnter lead to the £CC contact; and
hook the negative wolimater lead %o
ground. Then, close SW1 and note your
Ve voltage ta tha millivolt.

3%

MAXIMUM-AFERTURE
ADIUSTMENT

Yout first variable-resisior adjustment
5 10 set AVO, the maximum-speriure
corraction. Remember, the full.open-
metering post on the back of the jens
pusies in the ManWnum-sperure cormec-
ton pin. That sets 2 resistance value
which compénsstis for the maximurme
aperture of the particuter lens.

The resistance of the AVD resistor
determines the output of smplifier AR2.
And the output of AR2 prrovides one of
the inputs to samplifisr AR3, the ampli-
fier thmt orives the galvenometer. By
tuming vatisble msistor VRS, Fig. 92,
yous cait st the AR2 output,

Install the lens and note the largest
aperture. The AE-1 comes with either
the 50mm /1.4 lens or the 50mm 1/1.8
fery, OF the two, the /1.8 Jens i prob-
ably the miome popular.

The lens you have instslied makes &
differtnte iri the voltage you should
meature at the output of ARZ. Sut
there’s another fatior«your nweassoed
Ve voitage., So you first hawe to cal
cufate  the comect outpur, Use the
foltowing formuia:

AVO = Aperture Value = 43X Ve + Ve
1

For exampie, wuppowe youre using
an £/1.8 lens. And your Vo voltage mia-
suret 1.2 volis. The formuia then
Wwpears.

AVO=17 456X 12412
16

O, AV = ~D.175 X 1,2 ¢ 1, 2= 0,99

So, in deir example, you shouid
measune .99 voll 3t the ouiput of AR2~
pin 9 of PX3, Fig. 2. However, since
its 3 littie tough to measure dirgctly ro
the tiny (0 ping, you can measure 1o the
white-wire contact, Fig, 82--this conzact
conneoes t@o pin 9 of PX3.




Chose swatch BWT a3 you measure De-
tader the white-wire toniact and
ground. And adiust VR3 undl you get
your caiculated AVQ {0.99 volt in our

""" xample} to 2 raferante of + 0,020 volt.
uening the VR3I wiper clockwise
increases the voltage.

The adjustment itself normatly goes
very smoathly, But i that math takes
time, Singe you must also figure our e
comact woltages for the other adjust
maenis, » pocker calailator becomes a
valuable special 1008

THE GAIN ADJUSTMENT

The gain adjustment VR Gain, Fig.
92, sers the output of amplifier ARS.
1n thecking the giln, you Must megsure
the responde at twoditferent tight levels.
You then adiist the gain for tha proper
ditference bebween the 1w cutputs,

But you don’t msasure the output of
ARS. Rather, you mepure the outpan
of ARL. At AR, the exposure-control
sysm  wakes into corsidarstion the
shamter spead, the film speed, and the
tens’ maximoam aperture, You can check
the AR1 gutput at the AV contace, Fig.
Bl.

Thera's ang problem in MAsSUng
the gsin—ambient fight spills onto the
photooef], affecting the response {espe-
Cuily 3 the lower lght level). So you

.. aust shistd the photoceil from Hghn
Here, it's dmost msentisl © make 3
“dummy” Op cower that you can use
for making the adiustrents.

Canon dossr't supply the dumeny top
cover »s A wmpecial tool, But you can
make your own quite easily out of a2
replacement top cover (tartunaety,
the repiacement 1op covers aren’t foo
axperdivel, Just cut 2 slot on ome side of
the pentaprism “hump™ to provide
accers 1o the variabls resistors. And cut
sway tre winkkiever side of the wp
cover~that sliyinstes having to remowe
the wind lever and speed knob when in-
staifing the dummy top cover. Canon
also recornhedics pitting 3 eloth “flap™
over the resistor cutout, However, you
can simply cover the cutout, with your
finger when you're taking a reading.

Thare's sl the problemn af reaching
tha AV contact, Fig. BT, when you have
the dummy top cover inntalled, Canon's
sofstion is to simply solder 3 wire to the
AY contact, Fig. 93. Then, ran the wire
through the resistor cotaut as you install

_the dummy 10p cover, Fig. 94. You can
" v make your measurements between
%.¢he wite and ground (any metal portion
of the camera).

When making the gain sdjestment,
your shurterspeed sitting and film-spesd
setting aren’t important. Howsyer, in

Figire 92

Notice how we've used the smalf white  the wariable resictors, siiowing sty -
wire o hold the other wires wrapped  cos% 10 ol sdjustments.

rogether. That keeps the wires awsy from

: TEST WIRE SOLDERED
\ 10 AV CONTACT

Figure 84 Dummy rop cover installed.
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the othwr adjustinents, you'll need 4
filmspeed senting of ASA 100 andt a
shutterspeed setting of 17125 second.
50 vou can 1 the speed kinob to thew
settings now. Then, you wont have 1o
changa the wttings for the sijustnents
that foliow the pein adjustment.

Again, you muit start with a ol
culation~what youwr gain should be
depsnding on your Ve voltage and vour
two light Wvels. Uis the foliowing
formukas

Ve XEVRANGE
18

The EV range depencts on the il
ference between your twe tight lewels.
For eample, uppase youre using
Nationsl Cermers’s Autolumen=-CV or
Comparsiumen. You o mapke o
measurent ot the £/16 tight level. And
you can make Hee Other iNosrement ot
the £/2 tight level. That gives you s dif-
terence 0f § EV's lor 6 brightnass valuss}.

But you don't have to use Nationel
Camera test equipment. Whatever Hight
source you're now using should do the
Job. Just pux the EV range of your light
source into the fonmuls, The grister the
EV range, the grester the accumcy of
your sdiusement

As o exariple, soume agein that
your Ve voltage is 1.2 volts. And your
EV raoge 1 8, a difference of 8 EVy be-
twaen your highdight tevel and your low-
Tight tevel. The formula then agpears:

1% X ¢ =0450
%

The differsnce betwesm your voltege
reading &t the high Jight level and the
voltage resding at whe jow light lavet
shoutd then be 0. 450 volt.

$o mexsure betwean the AV wire and
ground 8 you exposi te nd 1o the
highvtight level. And record your reading,
Then, record your reading ot the low-
ing fram your first reading should give
you the csiculated voltage difference—
0450 volt in aur example,

Again, vou srent contermed with
what the voltages yee at thote two Light
the proper difference Hbetwesn e two
readings. Fig. 95 illustrates what you're
wnsally sa2ting, again using the Compar-
aluenen 85 an example. Av the 172 iight
fevel you get ome woltage. You get a
higher volzage [more pasitive) st tim £/18
VR Gain, you're establishing the dif.

Turning the wiper of VR Gain clock-
wite increases the grn—incresses the oif-
ference between your two reading,
Each time you make an adjustment, you
mest again ke two sepacate neadings

and subtract. Your folerance is + 0.012
wply,

THE AV LEVEL AGJUSTMENT

With your gain adpawiient, you set
the proper difference in AV's between
two tight teveis. But you weren’t con-
cerned with setting 8 specific AY level—
oty where those lines in Fig. 85
should be. The gain control Just makes
sure the lines in Fig. 95 are the proper
distance apart.

Now it's time 1o set the actual posi-
tion of the AV—the proper voltsge out-
put for & sat of conditions. Here, you
jist need one fight levei—EV 12 (the
{58 light twvel on the AutolLumen.
CV snd Comparalumen). Ser your shint-
tor powd 1 1125 mcond, your film
spead: to ASA 1, and your disphragn-
satting ring to the sutomatic position.
You can then use the AV level adiun-
mmmmmmaulm
in Fig. 95,

VR1. Fig. 84, provides the fevel od-
justment. As you ¢an tee in thi sthe-
matic, Fig. 42, VR1 sffects the output
of amplifisr ART. So meke your AV
voltage level measurwnent st the same
place at yini mads your voltigs masature-
ments for the gain adjustment—batween
the AV wire and ground, Fig. 93,

what the voltage should be. Uss the

foliowing formula for the 1/1.4 leos:

lV-g%#W

For any other lens, you must sub-
wact 8 value from your previous cal-
culation. Calculate this vakue by the
formula:

{0073 (aperturs value ~ 1} }

An /1.8 wns, a3 mentioned earfier,
has an sperture value of 1.7. So the
formusias batomes:

0075 X (1.7 -1} =0.052%
if you're using the /1.8 lons, subtract
0.05X% from the value you abtiined in
the first fomauata,

Let’s again consider an example using
& Ve of 1.2 voits. Putting 1.2 intwo tha
firn1 formula, you get:

AV=4EX12+12
16

AV = 15375

Aoundat off to the millivolt, the
vaiue becomes 1.538-that's the AV voit-
age you want using the /1.4 lems. But
i you're using the /1.8 lens, subtract
0.0528 from 1.5375, Our axample then
becomes § 485 volus.

Now, hold the tens ageinst the €56
fight level (EV 12}, While mveasuring be-
tween the AV wire and ground, Close
SW1. You shoukd read your calcuisted

Ho

woltage within 0.020 voit. I you're out
of wierpnce, adiunt YART. Tuming the
YR1 wiper ctockwise increases the volt.
age.

THE COMPARATOR ADJUSTMENT

You've now completed your voltage
lavel adjpsstments. So you can disconnm:t
the voltmeter. But leave your dumemy
1ap covar in place—it's stift possible they
the diaphragm. kn’t stopping down to
the proper f/stop for the light contiitions.

Comparator CP1 controls the attusl
diaphragm closure. And variabie resiswor
YH2, Fig. 94, stiacts the comparator’s
action—when the comparator switthes
stares. By adjpsting VR2, you can set
the sctual fitop programmed by the
fans.

In the previous adjustmant, vou set
the shutter speed to 1/125 second and
the fiim speod to ASA 100. And you
used & Hight level of EV 12 At this com-
binstion, the disphragm should stop
dowm to 1/8.8.

Se st you have 10 do it relesse e
shutter while holding the Tens to the BY
12 light jevel. If you're using a test
instrument that measures light transmis-
sion, yout can simply resd the resadt. For
wample, the AutoSyrem-7 reads the
tight traramission in spertore vafues. At
EV 12, & proper 1/5.6 hat an aperture
value of AV 5. Whan you relesss the -
shutter, thas, yau should read AV 5 on
the AstoSyntem-7,

And if you don't have an instrument
that measures Sight asnsmission? Then,
you can check the disphragm opening
by using the visital teit we dmcribed
aprlisr.

e either cate, sdjust veriable resisior
VRZ for the proper diaphragrn opening.
Turvinng the VR2 wiper clockwise eesuls.
in & larger aperture, countsrciockwise in
s smatler aperture.

Carlier, ws mantionsd thet AEK.1
OWrniils sometimes notice 3 differsnce in
exgosure between 3 masply set apes-
ture and the same aperture programmed
automaticsfly.  gut's the case, VRZ
may be the only adjustment you need,

Using VRZ, you csh “finesune™ the
cEnsrs—set the automatically program-
med {416p 10 match the manualtly set
f/st0p. For mample, apume again tha
you're using the AutoSystam-7. Adjust-
ing VR2 for an aperture of AV & is cor-
rect & Tar as the instrument’s concemed,
Yst tha manisally set £/5.6 may oot be o
perfect AV S—yoma light is lost through
the fens syste.

So youca et £/5.6 on thedigphragm-
satting ring, And sote the aperturevalue
reading on the AutoSyute-7—the read-
ing will normatiy be slightly fesx than

Y



AV &, Then, et the dmawmﬁng
ring to the sutomatic position, Adjust
VRZ uatil you get the same reading.

" "HE GALVANOMETER

JOFUSYMENT

There's only one exposire-controd
adiustment [eft—the guivencmens ad-
justment, Yoi've sdjusted the diaphragm
to stop down properiy actording to the
fight conditions. But the galvanometer
may not be indicating the same figiop.

Remember that the galvanometer
preavides onky an iaicator—{thss nothing
1o do with swslly programming the
sperture. Yeoi, for the phatographar’s
sake, it's st suportent that the gl
vanometer cead sccurstely.

Al the seixings you've been using, the
camers: programs £/5.6. 50 the exposure-
metes needle should read /5.8 on the
Tocusing scrsan, Clote SW1 while you'rs
holding the lons agaings the EV 12 tight
level. Loolking theough the finder, check
the neexfle indication,

if tw needfs kn't reading 8.8,
you'tl have 1o pult the dumy 100 cover,
Then, wss 3 spanner wrench © rotte
vanometer housing until the nesdie reads
£/5.6 xt the EV 12 light level,

EMOVING THE FRONTPLATE/

~ARERORLAGE ASSEMELY

You've mon that repiscing sn IC
requires a delicate touch with the solder-
ng iran. For that matter, 10 does furthvir
disassamnbly. ‘To remowr the fromt plate,
the Aex tneuit

In tha AE-1% we've seen, the wire
color coding hee bean wery comsistent,
But, o5 slweys, be on the alert for varis-
tiom, We'll note the standard color codes
diring diticsermnbly. Yet you never know
when someone his replaced & wire with
one that has a different color code.

Most of the disassembly problems,
I's pretry sty to damage the flex cir-
cuit. Some technicians Drefer 10 um
aound a8 47-wart sotdering pencil—
that adlows: them to get on and o¥f the
solder joint wery faxt. Howewer, unless
vou'te a sl whiz 2 wldering you
should use o smefler soldeving pencit—

Also, you must be careful 1o avoid
bumiag mwite mlm-—mﬂy

nmtat!uﬂﬂmt land, Fig.
u&iimhumﬂumaﬂam you'l
haie & bBare settion of wire extending
from the lsnd—-that coult eause shorting
prablems. You C30 Use YO Tweezers 1
hald the wire sgainst the lsnd whils

yoi're making the solder connection.
But keep youc tweezers QuUite B WIS
trom the solder joint. Then, there's less
chance of buming the insulation,
Ancther critical point on soldering
these wires—the wise should e in con-
tact with the knd, Fig. 87. And the
solder shiould fiow over the top of the
wire {85 indicated in Fig. 97] to hold the
wire in place. You don't want a big
gump of soldee holding the wire away
from the land, Fig. S6. That could
give you problems with poor slectrical

VOLTAEE AT £Vt
e LY il

m‘rmn‘m

| Figurre 95
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The main problem people have in
working on the AE-1 resuits from poor
solder joints, Remambwer, you'ee dealing
with tiny voltages and currents, 50 the
additional resistance introducsd by a
cold solder joint can cuse a complere
faifure, tf something fails 1o work prop-
erly on rosmsembly, check tirst the
soider joints of the wires you had to dis
conmest and resolder.

thing a liquid soldering flux, such as.
1544, can reafly improve your solder
joints, Just apply a grop of the flux to
the ciecit-bowrd land. Then, solder the
wire in place. The hiquid flux cleans ths
solder pint a it's burmed off by the
soldering iron. And youll get a bright,
shiny connection.

With those precautions in mind, tet's
peoceed to the removal of the front
plate/mirrorcage msembly, When woukd
yors have 1o retove this sssemnbly? One,
2 gt to the shutter. Alwg, you'll have
to rmove the Tront-plawe/mirroecage

astembly to reach the diaphragm-sensing
rasistor and the diaphragrecontrol elac.
romagnet, Eachier, we've desoribed how
you can troubile shoot these components
without puling the front piate. Yet, 10
replace the components, youll have to
remone the front-plate/mirror-cage
assemnbly.

Canon recommends remnaoving the bat-
tery before doing any soldering or un-
spidering, Then, unsolder the purple
wire from resistor RB1, Fig. 99. The
other end of the purple wire connects
1o the preview switch on the front piate,
And unsolder the white wire from the
functional-resistor  circuit board, Fig.
100—this & the wire that goss to the
backlight switch on the front plate.

Thare's ane prablemn in disconnecting
the white wire-<the ceramic circuit board
for the functional resistor fikes to soak
up heat. The circuit boad then tends to

drawe the heat away from the solder joint

faster than the solder wiil meit, Here'’s

ohe place a targer soldering iron (around
47 watis) comes in handy.

You can now ungdidec the three
wires—red, bDlack, and green—from the
front of the flex gircuit, Fig, 101 These
wires, you'lt recall, come from the dia-
phrageri-control electromagnet and frons
he aute-manual switch (greenk.

Also unsoider the red galvanometer
wire that hoolts 10 Roh on the flexibie
circuit board, Fig. 102, The galvano-
meter wire somelimes passes under the
resistor—~that makes disconnecting the
wire a little more dithicult. Bur vou
should have no trouble Jocating the gat-
vanometer wire; it's a larger wire gage
than are the other wires in the area.

The other fiva wires you'll have to
unsolder come from the diaphragm-
sensing and maximum-apestiure resston
i the side of the mirror cage. Unsolder
the orange wire from the flex circuit,
Fig 102. And ursoider the red wire
from the VA land, also shown in Fig.

RED GALVA
WIRE
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Next, unsplder e white wire from
the fex cireuit, Fig. 103, Snd unsalider
the green wirg from the functional-
T ogistor eicuit board, Fig, 104, Notige

&t @H the wires Gou TE fow dsoonnest-
my pais through the sor behind the
galvanometer,

The [t of the five wires & the
toughest 1o umtolder—that's the blue
wire coming fram one end of the dia-
pheagme-sensing resistor VHsv. The blue
wire connects 1o & flex-circuit land that's
simost hidden by the rmsistor cireust
tooard, Fig. 105 Be sure you unsolder
the right blue wire, In some varistions,
there's another blue wire connected right
AExt to this one you want.

1 vou have two DIUe wires, aotice
that one passes over the top of the regs-
tor cirevit bosrd, Don't unsolder this
wite-it connects pin § of PX3 10 the
Mgt electromapner through the flex
circuit (in other camergs, a bare wire

pasing under the resktor circuit board
makes the conneciion). Rather, unsolder
the blue wirg that connects 1o the fand
clomed 10 the back of the camera. That's
the wire passing through the siot with
tha oTher four mirror-cage wires,

You should aow have five discon
nected wires passing thraugh the stot
behind tha galvanometer. To faoilitate
ressemisty. it halps 1o twist the wires
together ax shown in Fig, 106,

DISCONNECTING AND TESTING
THE LED'S

In Fig. 106, you canh see the tolder
connections for the viewflindst LED's,
The LED teads pass thiough holes in the
flex circuit, And, since the LED's stay
with the mirror cage, vou'll have to

. nemove the solder from the leads.

The two connections cioser to the
fromr af the camera are for the manual
LED (the LED that flashes when you're
sot to 2 manua fitop), And the two

connections closer i the back aof e
camerd are oy the underexposgve 1LED,
Since you ¢an nowsee the 1 ED contacte
in 1he ilustrations, this might be an ap-
propriate tirme 1o describe some test
procedures,

Suppose that one of the LED' faily
1o flash. The probiem could be in the
circuit. Or you could have 3 bad LED., it
thie manuysl LED ient working, there’s
muost fikely 3 problem with the suto
manual switch. So wse your chmmerer
1o check between the disconnecied geeen
wire, Fig. 101, and graund. Yau should
vead a shor-a direet connection. B
when you push in the auto-mrangat pin,
youl should read an apen circuit,

Your chimmeter test tells you wiethar
or not the auto-manual Switth works
properly (if it doesn't, you'lt have 10
remove the front-piate/mirror-cage
assembly). To check the LED's, though,
just replace the batiery. Using 2 voit
meter, you should then read the fuf

i, SLUE WIRE
i FROM MIRROR

wofatstuat :
‘Lep conTacts _JF

MIRROR-CAGE IER
WIRES i




Lnitery Voitage at cach LETE,

Mpasure between grouml ang e
manual-LED twat Blosed ts e froar of
the camava-=you shoulkd ressure § voles
without closisig  the  releasebution
switches. You should alsp messwie §
volts #F the underexpewre-LED lead
closer 10 the back ot the camers, Fig,
106, If you don't get 3 reading a1 thess
Awt connettions, you evidently Rave &
gk in the flex circuiy.

To st the LED itself, just short the
negative L EQ lead 1o ground, Fig. 107,
The LED shonld gkm steadily {ng fiath-
i bacause you're bypassing the aacil
tators. If the LED doesn’t glow=yel you

megsare 6 volts at the positive ead=yiu

evidently havs 3 bad LED. You can
replace &ither LED individually. But
that's easier 1o g6 wﬂh he rairror cagn
removed,

COMPLETING THE FRONT-PLAYTE
REMOVAL

As menitoried eartier, removing the
trgmtpiste/mirrorcage  assembly  se
quires disconnecting the LED pins from
thve fiex circuit, Here, vou must be espe-
ciatly careful to avoud damage. Appiying
o0 ruch heat when you pult the solder
carr damage the flex-cincult connections,

You cén remove the solder from the
LED pins by using a soldérreinoving
tool. But its usuilly better to use de

solifering wick. - Most sofder-removing

1o0is have relatively farge 1ips<100 large
for such cramwosd Quarteds.
So iise e desoldarivig wick 10 remows

the solder from i four LED Teads. Fig.

08 shows the LED leads after removing
the solder, Natice how the LED leads
pass Mwough the circuir-board holes, As
you remove the front-plam/imirorcage
assembily, you'li have o lift the fiex cir-
it over these leads_

You do need sarme play in 1he llex
cirguit 10 clear the LED ieads, So remome
the graumd contact shown in Fig, 106,
Thie scrow holding the L-shaped ground
plate connects thie flox Sircuit to ground.
Earlier cameras may aot Have the
ground piste—there may just be 2 washar
undor the screw for theé srouad contact.
And sommn cameras hidve & wisher utider
the Lshaped plate.

Now, ramove the obver section of
frantplats laatherette, And cock the
shulutwﬁuz iy maﬂe; it e 1o
temovd the mirror cage. Take ouy the
twa fivror-cige wtrews by the eyelens,
Fig. 108, and tha five front-plate icrevws.
-at the-front of the canrers, Fig. 110,

Natice -the different shapes of the
rom-plste wraws, Fig. 110, Two of tha

‘screwd hawe stotted frather than crom-
point] headswihate are sholilder strews

F oiife 108




Frgure 112

whigh. holpy position the finny plags.
Alsa, the screvwe that gons a the cavity
betow 1the lens-mounting mng 5 ihe e
25 the twD SCoavst you soemowit Toom she
back of the camera.

te's stitl 3 hrtle wricky 10 oMoV the
front-plate/misror-cage  assombly.  Fos
ana thing, there's nothing ta hold on 1o
So you mught Iy opeving the battery
compatiment—that gives you a "hanifie”
10 graap. Then, wath a fitie maniputa.
tion—and being. extremely careful o
avoid catching the flex cirguit on tiw
LED teads~lift o the frony-plate!
miErorcage assambiy, Fig. 111,

CHECKING THE SHUTTER WiTH
THE MMRROR CAGE REMOVED

Beforeé replacing the mirfor cage,
vous'H wang ta check the shutter cpera-
won, 11 would be & shame o replace the
mirror cage, resolder @l the wiregs, and
then find that the shutter doesn’t work,

To check the shiutter repiace the ba-
tevy and the ground-contact screw, Fig,
108, Then, cock the shutter {at this
point, the shutter should already be
cocked since you removed the miregr
cage in the shutter-cocked position).

Now, push down the releste-button
rertches SW1E and SW2—the amature of
the combination magne: Mg2 should
spring away from the core, Thit action
nocmaily relesses the miregr,

But with the mirror cage removed,
thare's nothing for the armatare 1o fe
lease. Pius, there’s nothing to push the
closing-curtain armature against the core
of Mg3—the mirror-tensioning lewer on
the side of the mirror cage normally
eharges the Mg3 armature, SO use your
tweezers t0 push the Mgl armsture
agyinst the electromagnet—thg efectror
magnet shouid hold the armature mag-
notiesily. And reirsse the shutter by
pishing the opening-curiain lach, Fig
112, toward the back of the camera.

The openingcurtsin latch both re-
kases the opeming curtain and opens the
capacitor-shorting switch, Sa, to get the
shutee to time out at the different
speeds, youll have o hoid the opening:
curtein latch depressed for the full ex-
posare. I you don't hold the opening
curtain lagh depressed, the shutter will
hang open, Why? Because the capacitor-
thorting switch semaing closed and the
tisning capacitor can't charge.

Lontinued next month.



TaB ON CLOSING:
CURTAIN BRAKE
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POST ON CHARGE LEVER
Figure 114

OPERATION OF THE MIRROR CAGE

Yaou may bave heard thal tho sophis.
ticated circuitey in the AE-1 climunaies
arcundd IO mechanical shutior pats. A
first glance, it now iooks tike Canon put
alf those parts on the mirror cage,

But complex though it May appeor,
the mirror cage comes 3part m mxodidar
chisnks, The three mechanism plates are
modular units — they simply attach w
the sides snd bottom of the mireor cage.

At theboriam of the mirror cage, Fig,
113, you can finally see the disphragm-
control electromagnet Mgt. During the
cocking cycle, the post on the charge
bever, Fig. 114, drives the mirrar.cuge
couking lever froem lefi to right, Fig, 113,
That tensions the mirror cage. And it
stmultaneously pushes the armature
againgt the disphragm-contrel elecyo-
magnat, Fig. 113.

Here's the place to expact a problam
if the disphragm dossn't stop down —
aven vwhen you thon the negative Myl
lead 1o ground. There could simply be
dirt betwetn the armature and the cone
of the electromagret. Or dirt may pre-
vent the srmature from pivoting freely
on e armature fever.

Check also to assure thar the arma-
ture contacts the shctromagnet when
you tenzion the mirror cage, Fig. 113
#f the serature-charge ievar fails 10 push
the armature far snough, vou'll see a
space gap between the mature and the
slectromaghet’s cone, The electrumagnet
doesn't have enough strength 1o actually
putl the emature against the core - 5t
just hes encugh strangth 1o hold the
armature. So the armatere releases im-
mediately. And the diaphragm doesn't
#Hop down.

‘ Iy that case, you mey have to lgosen
the twe brast screws and ehifi tha posi.
tion of the electramagnet Mgl, Or you

b



iy have to refuom theatmature-charge
fover, Fig, 113

You can release the mirtor by simu-
imting the action of the Mg2 combinstion

magnet. A post on the Mg? srmzm
"~ «es through the body casting Fig.

. When Mg2 releases s armature,

mmﬂnkuﬂnmmmm-

Fig. 115, "

So push the main releaie fever toward

the back of the mirror sage. Tie minros
shoautg then rise 10 the taking position.
And thie Mg 1 srmature should jump away
from the cﬁaphtm-commi elestro-
mapnet. Why? Becass there's no current
“Howing through tve Mgt coil.

Puming the main releass lever dis:

engages tha main imch, Fig. 113, The

springloaded mirror-caching lever thén
shoots woward the back of the mirror

‘MATN RELEASE LEVER

cage, Fig. 118 A pawl attachod 1o {he

ritrantocking lever engeges a b on
the diaghragmecosing lever. Conse
quently, the mirroceccking 1ever Carrigs.
thié diaphwagm-closing levas i p counser-
clochiwvise direction. And the diap¥iragn-
closing lever, seen froem the front of the
MirTar Cage, Moves from right 1o teft.

The mirrorocking lever sctislly hiss
# rumber ‘of jobs. Besides carrying the
dwmmg {ever, it both tensions
and relnases the mirror. During the cock-
ng cycle, the mirror-cocking blever pushes
the mirrol-unsioning lever toward the
front of the mirror cage, Fig. 113 and
Fig. 116, The tensioning-tewer tatch, Fig,
116, then iatches the mirror-tensioning
tever,

When yoi 1rig the agin relea lever,
the mirror-cocking lever tires towsrd the
back: of the mirror cage, The end of the
mirror-cocking lover théd strikes The
tensioninglever latch, Fig. 195, Thn
feees the smng-hadnd mirror-tensioning
fevee,

Now, the mirror-lifting spring. Fig.
116, drives the mirror-tensioning lever
in 8 clackwise direqlon “The mirrordift:
ing lover st right above the mibrror-
tensioning lover, Fig. 116. The ki-t;m-
(ever larch, Pig 197, Medtuthe

Figure 116
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mircar-ensioning  iever, engages the
mirrgrlifting lever. So  the mirror
tensioning lever carries M mifror
hfving lever clockwise, And the mirsor
Efring lever Comes againgt a Post o the
" "erar bracket, Fig. 117 — that's what

~85 the mirror 10 the wking position.

The mirror remains in the taking posi-
tion 3s fong a5 the {iftinglever latch
engages the mirrortensioning lever, it's
up to the ¢ltking curtain to return the
mirror after the Expodure,

Looking in thi camera body, you ¢an
a0 the part that rebarns the mirror — &
b on the cotingcurtsin beake, Fig.
114, When the closing cumsin Crosies
the aperture, i wind gaer striket the
cintingGurtain brake mechanism. And
the tabs shawm in Fig. 114 jumips mward
the: front of the camars.

The cosingcurtsintirake tb then
strikes the mirror-return lever, Fig. 111,
That drives the mirrorvepsm lover -
ward the front of the mirror cage. And
the mircortetum laver setustes o link
which disengages the Bfiingisver Latch,
Fig. 117.

Now, the mirrordifting lever can
nuin o its rest position. So the end of
the mirror-kifting lever moves sway from
the mirrordracket post. The mirror
return spring {inside the mirvor cags and
ot yet visible) then returns the mimror
. the viewing pasition,
© . Notice that & geae ssgmert o the
mievor-lifting lever engages an inertia
gear train, Fig. 117, Like the sir piston
in the Olyrnpus, the inartia gesr train in
the AE-1 dampens the mirrar sction.

As you operate the mirmor cage, you
may also notice that one levey setiws to
be doing nothing ~ thet's the opesing-

curtsin striker, Fig. 117. The opening.

curtain susker B the part ther actually

relcases the opening curtsin. But it

necaicary 1o charge the opening-cLrtan
strikier during the cocking cycle.

Check the sction bry first cocking the
mirros cage. Then, push forward the
OPening-cirthin striker — until the opan-
ingourtain striker & istckwd by ths
striker tmech, Fig. 118,

When you now relesse the mimmor
cage. the mirrortensianing lever strikes
the striker latoh, So the striker laich dis-
win striker. And dre openingouriyin
striker fires toward the back of the
mirrogr cage 0 disengage the opening
cureain fateh, Fig. 114,

_ What part charges the openingcurtsin
(.. Tiker? It's whe strikercharge lever in

“» shutter mechanism. The  strikers
charge lewir st Rist benieath the open-
ing-curtains Isich, Fig. 114. Right now
the striker-Charge taver seems (o be fioat-

ing freefy in the shutter. But during the
cocking cycle, one of th turtsinwing
gears cams the strikercharge lever for-
ward — against the opening-Curtain
laich,

THE AUTO-DIAPHRAGM UNIT

The modt unigee pat of the mirror
eage is the module on the other side —
the auto-disphragm unit, Fig. 119, Here,
you Cisv sed the disphragm-tenting resis-
tor Viav. When you cock the mirror
cage, the end of the mirror-Cage cocking
tever comes against the wipey-ceset lever,
Fig. 119 That's what resets the sits-
diapheagm unit,

That VRax resistance band shown in
Fig. 119 can be one of the main tracbis
arzas in the AE-1.With the lens removed,
there’s an opening for dirt to reach the
VRav resistor. Then, g5 the brush moves
afong the resistance band, the dirt can
wear tiny bresks ~ hreske you can hardly
soe,

As mentioned sarfiar, a problem with
the VHAav resistor novmally eauses the
diaphragrmn to stop down fully avery
time, Or, it cn give you errstic dis-
phragm operation. We siso described
how you cen check the VRav resistor
without pulling the mitror cage {ranir-
ing t0 the orange wire, whiara you should

read from arcund 1.3K to around 900

ohins 2 the displwagnrtetting lever
moves down),

You e alse check the diaphragm-
sensing rasistor with the mirror cage
remowed. Hook your ohimmeter between
the orangs wire and ground {any mass
part of the mirror cagel. With the mirror
cage tergioned, the wiper lever thould
fatch on the 1op viep of the wiperdever
fasich, Fig. 120. The brush that moves
slong the cesirtance band thould now be
nearly out of view at the topof the VRav
resistor. Here, twt brash should not be
touching the resistance band.

So vau shoild medsard 8 Opan —
no continuity between the orande wire
(antached to the resistence band) and
ground. Then, puth in the sopdown
iever. Ard move down the disphwagm-
sefting lover. The rasistance should
gnoothly decrese, from infinity to
asround 1.85K as the brush resches the
botrom of its travel, Fig. 121,

H that resistancs changes srcatically
« ar if you messure an open throughous
the movement of the diaphragm-setting
fowir — you'll probably have 1o replace
the resistance bend, You can get the cer-
amic circuit board with the printed resis-
tence by a3 8 reptacernent part; it's not
netessary 1o replace the entwe mirror-

H9

cage panel containing the autg-ha.
phiragan unit.

In normal  opecation, the spring
loaded disphragm pulls down the dis-
phragm-setting lever. Releasing the
Mmirrdr Cautes a0 extergion arm of the
main celgase lever to come against the
wiper-lever atch, That pushes the wiper-
fever fatch out of engagement with the
wiper jovar. The wiper lover cin now
mowe down, carrying the brush along
the rigistance band, as the disphragm
closat,

A gear segment attached 10 the wiper
lever turng the three gears on the side of
the suto<disphragm unit. The last of
these gears is a ratchet gear. And the
pawd for the ratchet gear is part of the
gt armaure, Fig. 120,

So the diaphzagm can continue clos
ing a2 long : the Mgl elsctromagnat
reonaing ensrgized. Mgl then holds its
srenatuse, koeping the pawl disengaged
from the ratchet gear.

Orce the dizphtagn-sansing retistor
VRav resches the proper resistance
value, Mgl reluases its acmature. The
pawl end of thearmature YThen deops inte
sngagement with the ratchet gear, Fig.
121, That arrests the gear train, stopping
the wiper lever. And the wiper Tever
stops tha disphragm-setting lever at the
proper diaphragm opening.

ADJUSTMENTS ON THE
MIRROR CAGE

Earlier. we mentioned the overtravel
of ths disphragmrsatting tever, {Remem-
ber, you checkad this overravel befors
disesemnbling the camers.) The adjust-
ment for the overtravel is the eccentric
00 the wipersesat lever, Fig. 119,

Try holding the mirror-cage cocking
fever in the tully advenomi position.
You shoukd then see s slight space gag
between the wiper lever and the top
step of the wiper-lever tatch, Fig 122,
This wpace pas. specified by Canon as
0.50mm, represents the overtravel thay

WIPER ™ nOF LY EF
F e~ _
/ RECOND
OVERTAAVEL.
!ammm
LATEM
Figure 122
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imaires proge engspement. To adjus)
the dvertravel, ey toosers the ingk serew
o0 the wiperreset fever, Fig 119, Thes,
ure the gecentrin,

There's also an eccentric on the Mg2
armaniee, Fig. 121, When the diaphragn-
songrel e!eetromagm relexes its grma-
e, the. tpnngwlaaded mmuwaui
levcf comes agamsi the e&csmne post.

tht srmature awav trom the ﬂecrmag
nEY — and ginittanéously brings the
oawl and of the Jhanirs ints. engage-
ment with the ratchey gear.

The adjustment ie for the space gap
betieski the armisture-contrp! lever and
the gocentric when the asmatire i
mechameally lotched,  Just push the
MTATUEE BOMNIT | 1he Heetroinagnet —
untit the armature tarch, Flg, 115, halds
the srmature. Then, check the pace gap

between the adeantic and the $ide of

the armatute-control lever,

Lanon spacifies the space 9P 25 .05
- 0.30 mm, Fig. 123, Sut it & preuty
tough clesrance @ maxcuce, For that
matier, it's gven hard to se2 — the spring
that hooks 1o the sctentric post is in the
Wiy,

There's one oiber test Canon recom-

mends - Lourst e numble of TowEtinns
made- by the -estchat gedr turing the
cocking Cycle. Here you must fmstall a
tens, Then. release the mirtor cigre. And
push the armature pawd and wiper-lever
tatch put of sngsgement — that sljows
the diaphtagm 1o slop dows b tha
smaliest Htop,

~ You can oow make a scribe fine or
the raicher gedr ~ Wl makes W dasier
fo count the rotations, Siowly cock the

Cenreor cage. And count the nurober of

turts made by the racher gear. Siop

Counting when e wiper Iever tarchies

an ihe tap step of tve wiperdaver batch.
it you Bave the /1.4 fens instalisg,

 the ratehet gear should make G compiete

wiens plus 8- teeth. With the 1/1.8 lens,
the ratchat grar shauld make 6 compleie
werns plus 4 weeth, An ecconiric unwher
the wiper-Sever lach provides the adiust
ment point,

So far, we've just talked about the

1op step of the wiperdever tuch, What
“abour the second step? During aormal
“Operation, the second step, Fig. 122, has

m":ote. Bur it ﬁlows"wu 10 reset the

e deptt of feld N
Wempmbar, gou can't cheok death ot
fierd whm mu ns m ta (LT3 aummauc

phfaq!ﬂvse!hmg rmg 102 mma! 1,‘5*5::
With the shutler ceckedd, The pawt end
of the Myl srmatire renigins dnsengaged
‘tom the ratchet gear. So. when you
push in the wondown lover, the dig
ahragm clouss 1. the T/s1ap vou've @t
The stopdown slide o the back of the
frant plate pushes forwerd the mam
relegse tever. That disergages 1be wipe:-
fever latch, altowing the disphrag 1o
‘ciose.

T Fig, 1M hpwn the suto-didphragm
unit disengaged. Mere, we've installed 3
fens sot w o manual $iop. And we've
-pushgd in the stop-down lever,

ANMATURE.-
CONTROL
LEVER

Figure 123




Thpe fiexs 1EMe you cock the shutier,
e mm-draphrzgm pnti will -gutomati-
tafly Teser, You've. seen how = the
mmuﬂcagm cotkatyy tever pughes ihe
wiperreiet iover towdrd the frant of the

" era. But the shutter's atiready cocked,
nofgefuently, you Thust reiatch the
Wit Jever (o get an 2utomaticatly pro-
Qramvey Fperture.

Just set the targest apermte A&yoa
g iamtr apRrtures, the  wiper lever
faoves up. And, 3t e largest apertuie
setting. the wiper tever tatches on the
second stepy of the waperdever latch, Fig.
125. You zan now turn the diaphrogm-
SETHAE fing 16 the Auramatie -poltian
and get -an sutomatically controlled
tstop.

REMOVING THE MIRROR-
CONTROL UNIT

Ax we indicatad awtier, ta miror
capge comes apart in modides. So ¥t's not
23 difficult to service as it roay a0 St
appear. Yod can remove dny of the
paels without removing the other g,
“But the sequence we'll deseribe is peob-

ably the easitst if you're taking the

Misror Sage complately et
. Starting with the mérrorcontrol unit,
, p fint disconnect the mirrar-teturn
" wxiing. Thot's probably the toughesnt
stepp. You can see the mirrOr-ranien
spring from the from of the mirror-
cape — the long end oF the speing haois
1 the' top of 3 post next to the micror,

THe short end of the Mtimoreetrms
mmghouhundermlopadgcoi&z
Mg Cagd, Anﬂrt“smisdmﬁwm
wir to disvonniect. Fromy the beck of
the mirror cage,. p.el back thengtl-!uﬂ
end of the: thin metal fight ap, Fig.
326, You zan now te¢ the mitrar-ratem
saring.

A sfot in the mirmor cage providss
ciesrance- for the mirmoretuch . gining.
Rewch onser the top addge of the Mirror
cm and msp !ht um md of the
Then. bcinp the: m eod of the mtg
through the clesranot ot

‘tn Fig. 126, it natice the bushing
on the Wi-hand minror pivet. This bush-
'ing takes Ui the Igteral play in re mirror,
And it be foose vnee you rernove tha
mircor-Gontral unit and the mircov. So;
when removing thé mirror-contral uni,
Your have thres Joow parts o watch for

{k_{ j“-e budimg. the mirrgrretum wﬁny.
s them:rmt itsall.

Now, disconnect. the  mirrar-lifting
sporing from the mitror-TensGning lever,
Fig. 127, Andl remove the mirnordifting

spring from- the mareor cege {the other
end ol the spring hools to-a mirroe-cage
1sb}. Push the mirror-tensioning Rever
forward 1o the latched position. A clew-

ancé hole In the misrar- -tensioning lewis
then sllowa you fo resch one of the

theae serews holding the sitrorcontral
unit. '

OGHT TRAP
PEELED BACK

Figure 128




T Rumove T e SSrmWG poinied vrt
e Fig, Y27 Then ity the mirrorcomenl
wait from the mireor cage, Fig, 128, And
fify out the mircorreturn spring, the
ireor, and the loose buthing.

A1 the other side of the mitror.con-
trob umt, you can see the mirror-angie
ecoonteic, The etoentric controds the 45*
angle of the mwror, However, it doesn't

také afy dizassembly 10 reach the 2¢
cEnic. Just opedn the Camera back and
hotd apen: the shurter on “bull." You
can then rdach thrgugh the back of the
marror cage to sdjust the ectentric,

Fig. 128 poirits ou1 the two parts

you sy align ag you replace the mirror.

controf unit, Make sure the lower and of

the liftinglever 13teh s to the back of

the mirconcocking lever. The shirror
cocking lever must disengage the Gfting
levér tateh to relesse the miscor,

Alsa, make sure the long return tink
on the side of the mirrar-contral unit
$its 10 the back of the pewl-disengaging
tever, Fig, 115, Whan the closing-curiain
brake strikis the mircor-return lever, the
return fink strikes Hae pawl disengaging

§ Figure 129

} Figure 130
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Figure 13}
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ever. The pawhgisengaging iowver then
pushes the dispneagm-closing powl out
of engagernent with the diaphragm.
Closing lever, S0 the gringlosded dis-
phragm-closing lever returns w0 s nor-
™ pontion, And the iaphragm reopens

e largest fAto0.

REMQVING THE AUTO.
CONTROL UNIT

For most mironcage repairs, you
may onty be remowing the sureconmrol
unit. Firn. wke our the theee screws
holding 1he sutoconirof unit 1o the
mivvor cage, Fig. 129,

Now, theot's only one trick 10 remow
ing the astecontrol unit — you must
move down the disphrsgm-setting fawer
until it clears the mirror-cage sfot, Fig.
130, Hold the wiperlever lpich dis
engaged from the wiper lever. Aad hold
the Myl armanire dissngiged fram the
ratchet geer. You can then move the
disphragm-tenting laver 15 the position
shovwn ia Fig. 131, And tift oint the auto.
control unit, Fig. 132

You can now see the iwo wires that
connect the diaphragm-sensing mesistor
ta the circult. The arange wire connects
directiy 0 the VRav mesistance dand.
And the bhie wire connacts to VRav
* ugh 3 registor — msiswor R 1 which is

prinied on the circuit Goard.

QOn the back of the arto-control unit,
locate the two varishie resittors con-
rection pin, Fig. 133, The maximum-
sperture cormection pin (still in the fromt
piate} comes sgaingt the lowerendof the
lens-tensing lever. And the lens-sensing
Mver carriss two brushes along sepasate
rasistance pathe,

Theisrger af the two variabie resistors
% V Rovo, the Mariwm-apertind-Conec-
tion resistor. Infprmation from VRave
goes crriy 3 the meter resdout. But
information from the gralier varidble
sesistor, VA avg, goes to both the meser
resdout #d 10 the diaphragrvcinsing
SY$8M.

Fig. 133 snd Fig. 132 actually show
W separale circult bowrds — the bosd
containing the VRavo and VRave resis-
tance paths is separae from the bomrd
containing the VRav resistance band,
And its the board shown in Fig, 32
thyt you'lt mormally be replacing. The
bosrd containing the VRav resistance
band, Fig. 132, comes separately % 3

§ acAment part.

—fhen you replece the auto-control
uniy, make sore the M) armanure, Fig.
133, goes o the front of the amraturs-
charge laver fon the diaphrsgm-closing

BLUEWIRE

CONNECTION

Figure 132

Ri

VR
RESISTANCE
BAND

Faure 133

53




unit, Fig. 134). And make sure the
wiperdever tach, Fig. 132, goes 10 the
tfromt of the maio-retease fever, Fig. 134,

REMOVING THE DIAPHRAGM-
CLOSING UmT

Before ramoving the panel 21 the bor-
win of the aurror cage. vou must free
two of the three wires cemented 1o the
back of the front plate — the red wire
and the biack wirs that 9o to the dia-
phragm-cantral  elactromagner  Mol,
You can leave the green wire cemented
in place,

Right now, the stapJows slide, Fig.
134, partialty covers the wires. You'll
remove 1the stop-down stide. Just take
ogt the two shoulder screws shown in
Fig. 134. Then, lift out the stop-down
lide,

Motice e routing of the wiret in
Fig. 135. Once you've freed the réd wire
and the black wire, remove the those
srews holding the diaptvagmeclosing
unit, Fig. 136, You'll have to manipulate
the levers 3 fittle io reach all three scrows.
it also takes a Hitle manipulation to kft
gui the diaphragm-closing unit — the
uptwirned 126 on the disphragm-closing
lever must pass through the mirmorcage
skot,

One part i now logse — the maxi-
mum-aparture correction pin, Fig. 137.
In Fig. 137, vou also have » gosd view
of the aurg-manus switch SW1T1. With
the lers rernoved, the wire blade of SW1 1
touches the front plate - that connetis
the green wire 1o ground. But when vou
push in the E-M change pin, the wire
biade moves away from the front plate.
¥au should then measure an open Gir
Cuit -~ no continuity — between the
green wire and ground,

fushing in the E-M change pin siso
swings the stop-doun Blocking lever, Fig.
1Y/, in a coumerciockwise direéction.
The stop<dovwn blocking lever then sits
in the path of the stop-down shide. Thar's
why you can't actuate the stop-down
lever wnith the dipphragm-seiting ring sei
1o the automatic position.

As indicated earlier, you ¢&n remove
the diapbragm-closing unit  withowt
removing the other two pangls. However,
therg's then ane more sten involved §f
yoa're st removing the diaphragm.
elosing unit, iske off The cemented plate -
undér the daphragm-clozing lever, Fig,
137. Tha gives you the clearance you
need for the upiuened 1ah,



DISASSEMBLY OF THE REMAINING
WMIRBOR-CAGE PARTS

You £an reich the two vwfinder

LED's by littng off the plastic. ring
* md the galvanometer housing, P,

5 The two LED 5 ate just press-Titinto
the plastic ring, To chack the LED's, you
can use § DC powss supiply.

Set the power supply to 2 wvolts,
Then, hook the positive powersupply
tead 1o the positive LED lead, Fig 138
And hook - the negative: mmr-mpaly
Iead to the: negative LED lead. The LED
shotild glow.

- Yoiremiove the pentaprism, disconnect
“aed remm!bemmmaprm—uuinm
springs. Lift off the pentaprism bracket.
Fhen, peel off the dust-ses! taps around’
the edges of the pentaprinn. As you lift
out thi pentaprism, watth. for loose

G)f:_wknﬂlm LED

ire 138

“ghiteg on ﬂm et of the pentaprism
mount,

Yois can now see how far in disss
umhiv you'd have 1o 9o to reach the o
“focusing screen. What if 3 customier just | Flgure 739 . o R

wants you t clean the focusing scraen?
You'd have to aull the frontpipte/
mitror-cage asseenbly — quite 2 job.
Fortunately, Canon does a good job of
- sealing the focusing screen from dust,

Replacing the galuanomater move-
ment just takes a couple more steps. Lift
out the fmmscrm mul: containing
the digphragm scate, Fig. 139, And
remove the griste mmhw aoire m_-
‘galvenometer needte, Fxg. 140~ two
pins an the bostom of the prism assembly
Pus intoe holes in the - focusingsoreen
she light from the LED'S 10 the focusing
SRy,

Now, disconneit and reinove the gat-
vanometer-clamping wring, Fig. 140,
And lift out the guivanometer movernent,

- mtemn the fomusisg-screen frams, Figura 14D

5 140, use caition — washers under
the cdraers of the focusing sereen frame
are used 10 adjust the focus of the viewsd
image, 5 S
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REPLACING THE MIRROR CAGE

We described removing the mirros
cage in the shuttercocked position, But
it’s vasier to replace the mirror cage in
the thutter-relessed position. S refease
the shufter. And make sure the Mg?
armasre is away from the Mg2 combin-
ation magnhet.

Also, you ward the charge-fever post
ail the way 10 the left in Fig. T14. Later
madels of the AE.1 have 5 spring on the
charge lever — the spring pushes the
charge lever away from the combination
magnet, But it your camera doesn't have
a charge-lever spring, you'll find that the
charge tever now can floar & shight dis.
tance. i the chage laver moves oo far
1o the right, Fig 114, the mucor cage
wan’t couple prapeely.

8o it sometimes helps to tilt the cam-
#ra 1o your left as you're seating the
fmirror cage. That prevents the charge
jiever from mMoving toward the combin.
ation magret. Again, if vou have a spring
on the charge iever, this step isn't
NACHSLITY.

The miriae coge sthould sso be re-
teaser! with the mircor in the viewing
position. Twist the five wires irom the
suto-control unit together and bring
them straighit up. And position the three
wirgs at the front of the mirror cage
{red, black, and green} 5o they're point
ing straight 1o the front of the assembly,
You're theén sure that voull be able to
mach all of the wires with the mirroe
cage imstatied,

Now, clean the inside of the evelens
and the back suifaste of the pentaprism
{it’s tough 1o reach these optics with the
mirror cage installed). 1t you replaced
the ground plate to test the shutter,
make sure you remove it again — rememn-
ber. you need that play in the flex circuit,

Seat the mirror cope in the camera
body, Be camful of thore LED Teads -
make sure they pass under the flex cir-
cult and through their hales.

Before replaing any strews, check
the mirrorcage operation. Hold the
mirvor cage tirmly in position, Then,
avance the wind fever to cock the
shutter. Relesma the shutter by pushing
the MgZ armatute sway from the com-
bination magnet. If the shuiter cocks
and refeases properly, you can replace
the serews and resolder the wires

GETTVING TO THE SHUTTER

The shutter mserpbly comes out as 2
madular unit ~ even though it uses bore
rontally traveding cioth curtaing, Theve™,
onty one thung that’s tricky in removing



the shuner: geming she flex aireut dur
3 1he wav.

HMere; you must be extrensely careful,
Mayhe the camers You're repairing needs
curtain replacement. Thatcan be a premy

" job ~ providing vou don’t dsmage
+ flex circuit in the process. So we'tt

removing t_h& _shum.‘r - 2 lou_te that
requires a minimicmm of unsoldering. Just

remembet hat it you put 100 much

stress on the flex circuit, you've nirned
e gasy repair into 8 ‘tough repair,
Set the speed knob to the disassembly
_scttin@ t“hu!h" and ASA 3200. Than,
once again remove the wind lever and

the speed kaab, You'ts now ready to do
soine dishuembly at the bottom of the

camery, This presaras one peoblemn —

_you don’t want the camers to lie on the'

flex circuit. With the miror Cage re-
raoved, me Hex circuit Nas no suppore,
And it very vulrierable to. dam.me
So — don’t sllow the camevs 1o rest
on m flex circuit. That cancause breaks
in the circuit paths. One wrick you can

tse i3 to temmporsrily replece the op
coupr: whanever you're working on. the .

bottom of the caners. Let the top cover
protoct the Hlex cincuit

At the bottom of the camera, wnsh
ser the three wires from the Mg3 electro-
ﬁ_maumt {two ved wires and ane black
% Fig. 141. Be very careful o avod
“Bresatirecting the: col teads ~ especialiy
H you have the uﬂm style electron
magret.

The shorter of the two med wires
So you can now remowe the battery
compartment by taking out its two
screws, Fig. 142 — the rad wire ramains
attached to the positive tenminal. Warh
for the looss nugitine batiery contect —
and for the IwWo coimpression Rpeings
'-mﬂnmﬂnmm

A sgl compression spring sits inside
& large: compression spring. Together,
‘the twu wrhypm;dzmamiw
mlkeaﬂod contict 1 wﬂ(ﬁ%m
ez bodvi. Both springs will be (oom
once you pull the batiery compartment.

Maw, remove the tripod socket fram
the bottom of the carners, Fig. 143 You
must slso remogve. the charge lever.
Again, i you have a recent model of tie
camers, there may be .a wwsion-type
spring on the rewind-end pivot of the
charge itver — disconnect dnd remove
1 »"zprmg.

qmmAE-ls.themwtma
suiu ring a1 the rewind endand an Eving
o the winddaver end, Fig, 143, (We'va
sepn athers with L rings at both 205}
Remove The Bving and the snap ring. But

&5 :',_ruu Hft owtr the charge ies}g;,__mm
for a ivose _r_:t_mgr.
-Thi coliar kias aver 5 post on the

undarside of the charge iever, Fig. 144,

When you cock the shutter, the charge
cam comes against the: colfar — that

tSrives. the charge lever from laft 1o right,

pushing the Mg2 srmature sguingt the
combination magnet. The coller comes
wy ditfferent diameters 10 adjust the

throw of the charge fever thow far the.

charge lever moves during the cocking
cydig). Selecting the proper diameter is

& factory asdjustment. The .onfy time
yvou may have 8 probilem is i you lose

the callar. Then, you may not know
whiat diameter 1o reorder.

Next. romove the scraw holding the

wind coupier, Fig. 145. Canon nomaliy

mllllwkmagmtmihnw«-#
drop of boetone heipy 9ot the screw

loose. But the locking agent may also be
on the wind cougter. in that case, you'lt
fmd  tough ta Hft the wind cuwlm"
from the wind shaft.

Both the wing coupler and the wind

gear, Fig. 145, tit tightly over the wind

shafi. Try tifting oﬂ the wind t:aupwr

and the wind gear {you must remowe
these. parts 16 pull the wind shaft and

the shutier module). However, if the
wing coupler and the wind gear seem
foo stubborn, you can jeave them in
place for pow. TheyH come off more
emsily after you've removed the speed-
wlecturmhlv

For tuming reference, notwe the posi-
tion ‘of the sharge cam (mounted 1o the
wind gear} in Fig. 145. Since the wind
shaft has two Rat sides, it'spossibia w
repim the wind gear 188' out of time.
Then, one of the three eharge-cam lobies
will be mrrecr.w posimmaﬂ

The charge cam turns 1/3 e with
each. cocking cycle. So o of the three
tobes pushes the charge laver againtt the

' Mg2 somature. At the completuon of the

cocking cycle, 2 gap between two lobes
faces the charge. lever. That allows the

charge tever 10 réturn 10 its rést position.




BPEED-KNOB COUPLER

When vou roplace the wind gear,
make ture the shuttce’s fully ¢cocked or
tully released. Then. seat the wing goar
— @ gap between two of the charye-cam
lobes should now be pointing toward
the center ol the camera. Ang if the
charge cam is 180° gut of time? Then,
ang of the lobes poirts 1oward the center
of the camara. And the charge fever cany
return ahter the cocking cycie.

That completes the disasembly s
the Bottom of the camaera, You can now
remove the top cover {if you used it to
protect the flex circuit).

REMOVING THE SPEED-
SELECTOR ASSEMBLY

H you now 1t off the speed-knobh
coupler, you'll lose the initiaf rension an
the functional resistar. It's no major job
10 taplace that initiat tension [we des.
cribed the procedure earlier). But you
can save time if you don't allow the
functional résistor 10 unwng,

Yet you stitt have 10 get the speed-
knob coupler out of your way. Forun-
ately, there's 3 convenient “trick™ you
can use. Lift off the speed-knoh coupler
without disturbing the normal routing
of the coupling cord around the eye-
piece pulieys. Then, Bring the speed-knob
coupler to the gppasite end of the cam-
era. Let the wunpsien wire pass over the
1o of the Twi upper eyepiecs paileys.

Now, seat the speed-knob coupler
aver the rewind shaft, Fig. 146 Youl
have to turn the functional resistor a
fittle 1o get enobgh: stack in the wingiten
wite,

Once you've seated the speed-koob
coupler, Fig. 146, replace the rewind
knob — that holds the speedknob cou-
piey in plaee. The technigue we've des-
coibed has a couple of advaitages. For
one, you don’t fose the initid) tensian of
the functional resistor. Al you don’
have the spesd-knob coupler dangling in
yOui way.

You can now reach the speed selec-
tor, Fig. 147, Here, the speed salector s
at the buib setting — the setring we wsed
for removing the speed knob. Notice
how the edge of the speed sefactor closes
the bulty switch.

At any other speed ssiting, the cam
edge of the speed selecior mavet vy
from the bulb switch, Fig. 148, Tha
altows the bulh switeh to apen, So u's
easy o find the bull position when you
reptace the speed selector. Just turn the
peed selector until the bulth wwich
closus,

Now. hold asade the spesdasiocior
detent, Fig. 148, and lift off the speed



setector. That exposed the BT resistor

avserioly - the series of fixed rasistons

uset to control the shutier speads, Fig.
138, The brush on the undarside of the

ifbed selactor CONMACE the proper seriss
T tance to ground,

-or some shutter probiems, all you
have 10 do is pull the speed selector. Say
the brush isn't making good contact —
either to ground or 10 the RT resistors,
You then have an open in the capacitor-
charging path. And the shutter will hang
open. Frequently, simply cleaning the
brush and the circuitboand paths solves
the probiem, Or, youmay have 1o reform
the brush,

There's another possibility if the
thutter hangs open — you may hsve an
open along the suring of AT resistors,
Earlier, we described testing the RT resi-
tors wing an ochmmeter, if you locate
an open, replace the RT resistor board
that mounts o the spepd-selectar
aserably.

In remmoving the shutter module,
though, leave the RT resistor board in
place, And remove the complete speed-
selector assembly, Fira, you must dis-
connect the fHex circuit from the RT-
resistor Ding. Locate the green capacitor
shosting-ewitch wire, Fig. 149 (%
usually green, although you may find
variations). in the camers shown, the

citor-shorting-switch wire solders 10
L. RT-rgsistor pin that's closer 10 the
_ #nd of the camera body,

St the capacitor-shortingswitch
wine may conmct 1o 3 land ot the frony
of the flex circult {just below the speed-
selector susemblyl. That'’s & Inter version
of the fex circuit. if the capacitor-
sharting-switch wire connects to the pin
ax in Fig. 148, ursolder the wire.

_Then, use desoldering wick to remove
the solder fram both RT through pins
As you're removing the solder, the pins
tend to move down — they're just sol-
dered to the BT resistor board. You My
then have 10 heat the through pins and
push them up. Be especiafly careful of
tha pin cloger to the and of the ¢csmars
bady. if it moves down or shifts in posi
tion, it may touch the body caating. On
reatsembly, you'll then find the shitter
hands open — the through pin shors the
RT resistors to ground.

Completely disconnect the Hax circuit
from the RT resistor assembly. Notice
that the end of the fiex circuit passes
under the giring for the speed-selector
detent, Fig, 148.

:_'ow remgve the three scrm hnid‘

149; Before you actuatly puli mespecd
lector assembly, though, you shpuld
be aware of zome precautions, For one,

e R seeton of the wind shaft stays
with the speud-selecior assembly, And
the wand-lever return ipring remaing con-
rected 10 The upper séchion of the wind
shatt. The windlever retum  spring
should stay in place under the speed-
selecior assembly, Yet ong end some-
times comes loose during disassernbly.
fre that event, you't! just have to rewind
and hook the wind:-lever return spring.

Alsp, the one-way cluwch for the
wind lever remains with the fower sec
tion of the wind shaty — under the
spead-seiector assembly. Normally, the
one-way chuach remsing together. How-
ever, it sometimes likes (o come apar?
on iti OWn as you reimcove the speed-
selector assembly,

Sa be an the lookout for the parts of
the roller clutch {three compression
springs and thees roliersl And remmove

the speechselctor amembly. Remowving
the speedlsalector assembly does take 3
little maripulation -~ 1he bBulb wwiteh
gess o0 the way.

On the underside of the speed-selector
assembly, vou can see the wind-iever
return spring. One end of the wind-lever
rafurp spring hooks 1o the upper section
of the wind shaft: the other end hooks
to a post on the speed<eloctor piate.

Also nofice that the upper section of
the wind shaft has two fiat sides. These
sides key 1o the center section of the
onewsy clutch, Fig. 150, On resssem-
bly, turn the center siction of the ane
wsy cluteh in ¥ tlockwise direction until
the slot rung paraliel to the ends of the
camera. The upper section of the wind
shatt wilf then key properly with the
one-way cluieh,

SPEED-SELECTOR
= ASSEMBLY SCREWS

WIRE FROM
CAPACITOR-

» SHORTING
)t SWITCH




Thie plactic COwac. Of 190 100 0F 18
wind seatf, Fip, T80, éhoweld Reld ;tw
one-way ghuten *as;ﬂha;-r Bm i
cowet comes loose, you'll Hiave tp comtend
withy. the ndividia parts, Pl 158,
Aeferring to Fig. 151, make sure that
the center section of the one-way luteh
is ngh{ side up, And notice the tirettion
that the compression seings posh the
rallars — wward the parrower ends of
the cepter-sRcnn 3iots,

To remove the wind shaft, ke sure
the  shutter's welsased. Those three
molches at the tap of the wind shiafr, Fig.
150, serve 10 latch the cocking mechan:
151 BT the end of the wind stroke, After
you cock the shutter, the wind fatch
drops into ane of the thves nowches, Fig,
151. Roleasing the shutter moves the
tarch oot of the potch and clear of the
wind shaft, Fig. 152, You can then tift
Hut the weind shaht towmd the iop o
the Camera.

What i you weren't abic to remove
the wind coupler and tre wind gear
earlior? Those parts should drop out &
you wmove the wind shaft. Byt the

wiit coupltén and the wind gear may st
be too tght — so Tight That you can’t Lita

~ouit the wind shaft, In that cass, you can

wse 3 punch i tap the bottom of the
e shaftl, Drive thewind shaft toward
the 10p of the camera_ out of the wing

coupler and the wind gear {i1's best (0.

ditassernhie the oneway clutch beforg
tappiegy oul the wind shall — mhwm,
you may have lonse rofler paﬂs ﬂqu
About the room).

 The geeed secrion of the wind shatt
engages - the: curtain.wind pinion, Fig.
152, Loclarig ot the geared saciion, you
£an -we three large — #most squace ~
tseth. On. teassembly; -gtart one of thew
square 1eeth into the cutout section of
the surtdinwind ginioe, Fig, 153_ i
doesn’t matter which af the thred testh
you use — the wind shaft turns 173 aarh
ot each cotking Sycle,

REMOVING THE COUNTER PLATE

You have Tour more wires ta unsotder
from the flex circuit to remave the shist-

1ar. Unsaldor the greven wiee that comes
from the wppes hordhos comect, Fig
154 ~ thsconnect the. wire lrom the flex
cirnyit, not from the hot-shoe £ontacs.

Note the fimt-Grouit conmection ot
the white wize coming from the CCC
contacy, Fig. 155. f you have 3t aartier
version of the cemerd, there miay be a
varation with this particular wire. So
make & POt as 1 the Aoper cannect-
ing land, Ang unsalder the white COG
contact wire frofny the flax gikcuit.

Now, nrisplder the twi wires that
come from the seif-timer LED sontects,
The rod wire (somstimes 3 white were}
fram the LED contactcloter 1o tha frony
of the camera connects to the TR emiy-

wer, Fig. 155, And thd black wire con-
nects 0y & CiFCUit: hoard tand, also shown
in Fig. 155, Again, it's sasier 10 unsolder
thase wires from the flex circuit than
from the LED contacts.

Eatlior. we described temioving the
nvlnn elip 10 reach the MGSFE‘!‘ ic.

' Take out tbc. mrlcm. cla Fl_g ?5_8 and

it out the seetiore of flex dircuilt con-
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wining FX3, Fig. 157 Remersher, the
ot in the fex rirost {below PX 11 musst
{it over the tpcating pin on the eyepiece
assembily.
C¥Your'tl next bave so hift aside the
iter plare, Fig. 158, But it's not
ticuessary o ursolder any connections
{unless you're replacing the flex cincuit).
Take out the gerew holding the ground
conract, Fig. 158, Lift out both the
ground contact and the bisde of SWS.
Mote again that the forked end of SWS
stracklies & pin on the switch-control
tever.

Also, take our the farge shouidar
screw shown in Fig. 158. Tha spring for
the counter-return lever refaaing hooked
o the tounter plate. But if the spving
logks as though it wants to ¢omme off, re-
racve the sring afer taking out the
shoulder screw (that'’s better than having
tha pring fiy off when you're not isok-
g, The shoet end of the spring hooks
to the gide ot the countersaturn lover;
and the long snd of the mring hooks to
the side of the coumter plate.

¥You don't have 1o remove the cours
ter-gial index plate. Bul we've removed
the plate in Fig. 158,10 show how the
counter driver works. For fesssembly
reference, notice how the fiat spring
pushes the nylon counter driver toward
the counter dial. With the camera back
ciosed, a notch i the counter driver en.

this notch that adwances the counter diat
during the wind cyéle.

Also aotice in Fig. 189 how the
counter-renrn fever passes through a stot
i the body casting. It takes a fittle ma-
niplation 1o get both the counter
driver and ths counterreturn lever
properly ssated a3 you eeplace the
counter plate.

Figure 159




Fignsre 160

Removing the counter-dial ingex plaw
i Fig, 159 gives us a chance 10 poir
out the release-swinehi and bultrswitch
contacts. Youd hawe 1o unsplider these
contacts to replack & flex circuit.

Once again check 10 Make surd You've
removed the ground plate. Then, lite aut
the counterplate sssombly, Move the
consrter plate 1o the rewind sidé of the
camera as shown in Fig, 160 — be very
careful t© avaid damage ip the flex
cucuit,

The nyion counter driver is tow
lopse. Push the opening-curtain hrake
tever, Fig. 161, toward the back of the
camera, Then, it gut the counter driver.
A pintion on the bortom of the countar
driver engages 5 pinion on top of the
sprocket. That's why the countér dial
twrns in the reverse dirgction as you
rewingd the Him — it ahways turne witt
the sprocket, After you rémove the
counter dedver, push back the opening
curtain brake laves.

SHUTTER-COCKING OPERATION

In Fig. 162, we'we replaced the wind
shaft to cock the shurter. Bur this can
be 2 lile dangerous ~ remember, that
ono-way chutch can come logse. You
reatly should disassermble the one-way
chuteh before using the wind shaft a5 o
cotking roat,

Fig. 182 shows tha shutter in the
relamed pasition. Cock the shutter by
turning the wind shatt from the bottom
of the camera. in the shutter-cocked
position, the wind latch drops into 3
wingd-shaft notch, Fig. 183. o you can’
advance the wind lever 3 second time.

The closingcuriain wind gear, Fig.
162, comrols the wind isch. In the
shuttac-released position, a post on wop
of the closing-curtain wind gear cotmes
against the wind-latch control lever. And
the winddatch conirrol Ipver holds the
wind Eatch away frovn the wind shaft.

Bur note what hapipens & the tlosing:
curigin wind gear turng to the cocket
position, ¥ig. 163, The post on tha elos:
ing-curtain wind gear then mowes away
fram the wind-latch tontro! lever. Coun-
sequently, the spring-loaged wind latch
swings toward the wind shaft. As oon
s a noteh in the wind shaft reaches the
wind latch, the wind Jatch drops inta
the tatching position, Fig. 161,

The SWh-contro! lever is part ot the
wind lswch, Fig. 163, Notice the pir
pointed out in Fig. 163 — that’s the pin
stracdied by the SW% biade. So, by con
trolling the wind fawch, the closing
eurtain winc gear alsa conteols SWS,



DPERATION OF THE CURTAIN
SRAKES AND SYNC CONTACTS

Eauch curtain has its own tvake. And

both brakes play 2 1ol in the operation
g Xegync contacts.

Ne've sirircly pointed out the open-
ingcurtwin brake, Fig. 162, The opening-
curtain brake lever acty againgt a post
atop the openirg-curtain wind gasr {the
gear unsder the closing-curtsin wind gear).
When the opening curtsin trosses the
aperture, the post strikes the beake lever.
That drives the opening-curtainbeske
Jover toward the back of the camers,

8ut the openingcurtzin-brake lever
hes 3 sscond function - it clodes the
Xosyne contaces, Fig. 162 Notice thay
the brake holds the contacts closed in
the shustter-released position. The con-
tacts open when you cock the shutter,

S0 you know there mase be 3 safety
switch in the camers. Otherwise, you
colildn't connsct the fRath with the
shutier released. The dlosingcurtsin
brake doubles s the safety switch.

Even though the X-syac contacts are
cloted in Fig. 162, thare’s no contact to
ground. S0 yau dan’t have 2 complete
circuit, Fig. 164. Buz one long tab on
the confaci sssambly sits close 10 the
ub on the doting-curtain brake — the
same b that returns the mirror, Fig.
. Ahen you cock the shutter, the
X-sync contacts open. And the cloting
curtain wind gear drives the cosing
curain brake toward the back of the
comers. The tals an the clasing-curtain
broke then touches the tab on the aon-
tact msemidy, Fig. 163. Now, s shown
in the schematic, Fig, 165, you have the
ground connection, Yet, Gnce the open-
ing-curtsin brake has allowed ths X-aync
contacts [o apen, there’s still ot a com-
plete Girgiiit.

Relexing the opening curtain once
spin cloges the: Xayne contacts. But this
time, the closing curtain is fatched in
the wensioned position. So the cosing
curtain brake maintaing the ground con-
nectiorn. As you can swe the icheiisric,
Fig. 166, there's a complote cinouit o
fire the flash.

As the ciosing curtain crosses the
apernture, sncther suxd on the closing
curtain wind gear steikex the closing
curtain brake. That cushions the closing
surtain 10 prevent bounce, And it simul
1aneously  disconnects the contact
amblv from ground.
€ lioth curtsin brakes have the saume
type of adjuszment. A mut pushes 2
compressiontype btrake suring againgt
the hrake fever. You can see the brake:
adfusting nui for the opering-turtain

prake in Fig. 163; the breke-adjusting
nut for the closing-curtain brake sits st
peneath the dosingcurtain brake lever,
Fig. 163.

Tuming the brakeadjpsting nut in a
clockwise direction indreases the braking
sction. You ¢an reach the opening-cur-
tain brake adpsstment from the back of
the camera - it's not necestary o
remove the front-plate/mirror-cage
astembly. But you do heve 1o pull the
front-plate/Mmirror-cage - assembly  to
each the closingcurtsin brake xdjst

REMOVING THE SHUTTER

1t only takes s few more steps 10
remove the compiete shutter module.
So even for routing cleaning, H's prab-
ably best to pull the shutter. You can
then clean axd ubGcate the shutter
without the danger of damaging the flex
cireuit,

Firs1, unsolder the md X-sync wire
from the sync contact, Fig. 163, The
wire runz 1o the X-contatt connectos at
the other end of the camera. Noir the

ment, route of the sync wire — it passes under

CLOBING-  SWE CONTROL MIN

BRAKE-ADJUSTING NUT
SHUTTER COCKED
 Figure 163
SHUTTER RELEASED OPENING-CURTAIN BRAKE
_________ P —
N.EYNC CONTACYS . FLASH TERMINAL
Figure 164
SHUTTER COCKED
CLOSING-CURTAIN BRAKE
> *
Figure 1565
SHUTTER OPEN

CLOSING-CURTAIN BRAKE WENING-CURTAIN BRAKE

Figura 166

63
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Figure 158

twis L-shaped clamps on wop Gf the shat
rer miodule, Fig, 167. Be carefui 10 got
the wire routed peoperty on reassembly,
Otherwise, the mirrgr cage might clamp
the wire and cause 3 short.

But right now it's pretty tough 1o dis.
conneet the syne wire from the efamps.
You'll find # easier to disconnect the
SYNC Wire 3 you're removing the shutter
moduie, So take ot the two acrews
shown in Fig. 167 {note that one iz
countersunkd. Also, remove the shutier-
modtie screw at the rewinid end of the
camera — the one partially otscured by
the X-contsct connector, Fig, 167,

Finally, remove the targe Incating
screw at the bottom of the shutter, Fig,
167, Anc Vift Qut the shutter module.

The wind-shaft bushing staked 1o the

shutter modiuke also serves as the upper
pivat Tor the take-up spoof. 50 the take
up spoot i pow Koase. Lift out the take
up spool from the back of the camers,
Fig. 168 — watch {or the lsrge washrer
under the take-up spool. You can alse
fift cut the take-up spoot gear. Fig. 188

As yet, we haven't seen an AE-1 with
2 broken take-up spool. That's fortunate
- you Can now see how far you'd have
to go i disassembly just 10O replace 2
take-up spool.

Removing the shutter module alio
attows you 10 reach the upper spracket
bearing. if you have to repiace ssprocket,
HifL onat the nylon pinign (the pinion that
engages the gounger driver). Then, un
screw the upper sprocket bearing.

6Y

PRECAUTIONS IN REPLACING
THE SHUTTER MODULE

Notice that the sip soiving for the
take-up spool seats around 3 shouldes
on the take-upspool gedr, A tab on the
tlip spring, Fig. 168, firx into 2 slot on
the botiom of the take-up spoct.

As you seat the takeup spoot, make
sure 115 slot seuts aver the ship-ipring tab.
And vest the smoothness of the takkeup
spool as 006 33 you feat the shutter
module. it woulkd be 3 thame w com:
pletely reassembie the camers and then
find that the take.up spoot is binding!

Also, 85 vou seat the shutter module,
route the syoc wire through the clamps.
Once you've installed the shutter, its
very tough 1o route the syac wire — get
the wire through the clamps before
you've hally seated the shutter naduie.
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TAKELPSPO0L.
SEARING

POROVBPLASTIC STRIP

APERTURE SLATE

REPLACING AND YIMING THE
SHUTTER CURTAINS

Fauy, 169 shows a3 far 35 you'll prob:
ably ever have todisassemble the shutter
madule ~ zven 15 -neplace cariaing, Ity
oasier fo ahgn sew gurtang, though. if
you alsa témove the apertute plate. Two-
SCIEWS. at the rap of theshuue: modu.le
be covered by the strip of ::-owus piam:
cemgnted 1o the shurigr readuls}.

Before removing the aperture plate,
hawever, you can check the curtain Tim-
ing. Try wurning thie gissinmourtain wing-
ing roler from. e -back Of the shutter
module jo0 wing on: the cloting curtain,
Thin, hold the Mg3 armature éngaged
with the dwng-coftaunm - that Fids
the clasing curtain in_the wound Rositign,

Now, check the position of the dlos-
ing-currain bas. Loaking st the back of
the shiistter modute, Fig. 170, the' lsad
edge of the closing-Curtain barshould bw
8mm from the opening edge of the -
ture plaie. _

8ol You dont have to measure the

distanoe. Canon has siready placed con-

venieat timing marks on the aperture
fitaté - two difiples whith show you

'wheri 1o align the Hpsagcurtan har.

To see the timing of thi Spening cur
rain, cherk the averdap duting the-cotk-
iy eyele, . Tued  the QUEALCLH T

winding robor from the font of the

shunes nmﬂuh:- = ot wargls on the g

tirs: Avvd, from the baek ¢ 1w shuites
mo:kﬂe a:hccl-r the mﬁnhn betwesn ziw
Fwo fufhn bars, Fig.. 171,






SUMMARY ON YROUBLESHOOTING

What are tha “common™ repaits in
the AE? Thiat normally depends on
how Jong the camera’s been in service.
Canon technlcians doing warranty repairs
have found mesty elecironic problems

| involving component replacement.

Here's where 3 wilid knowledgs of the
Hecwanic ¢Deration Hbchies éswentiat -
stepbystep troubleshooting guides nor-
mally won't get vou {0 the prablem,
Bur most of the cameras that have

pagsed the warcanty peried seem tocome -

under 3 differwnt category. Their prob-
ferns are frequently mechanical in ns-
ture, {One excention — the diaphragm-
serging resistor VRav.) Initiatly, a proh-

: lemn may sound like sa electronic mal-

funstion. So your fiest impuise may be

“ 10 troubleshoot The BlECironic GircuHtry.

Yet a simplse mechanical matfunction
often causes what sswms 1o be an eige-
tronic iature,

For exampls, suppose the camera gets
bunped on the windlaver end. You
may ithen find thet the shutter hargs
ot — it won't ciow until you dis-

. tonnect the hattery.

- That sounds like an electronic mal-
funciions, But more likely, the tungiten

" wire has simphy slipped under the speed

selecior. Sinco the tungeten wire is a con-
dugtor, it shorts the shutierspeed resis-
s to ground — the same effect & 'a

- ShOrt seross the timing capacitor.

So st remove the top cover. And

 untangle the tungsten wire from the

A A A o K

speed-selector Bruthes. You may sko
find the turgeten wire gets tangled on
some other pat. The customer then
compiains abou 20 inoperative Xposure
meter. Yet there's anly ane probiem —
the funcrionsl resistor isnt muoving.
Chances ae simply removing the 1op
cover wili allow everything (o snap back

; o place.

During disassembly, we mentionsd a
couple of other ~quick” repais -
switches SWE and SW7. Whenever you
have a1 slactronic maifunction, check
the switches that could cause the prob-

© lem. {t’s far more likely to have 3
© bad switch than it is to have 3 bad

somponent,
Retorming the setf-timer switch SW7
seems (0 be 2 rather common repsir, §f

. the switch remains in contact with the

ground i, you't dways get the seif-

" tivoer délay. The customer may not real:

ize what's happening - since he han't
moved the telf-rimer lever, the LED
remains hidden,

And if switch SW5 isn't making §ood

i contact? Than, the shutter may not re-

tease. O, the shutier may close as soan

67

¥ you et up ibe roleae burton — that
becomes noliveahle on slow spoeds
Alsp, the shutter won't time out atte
the salf-timer detay.

Youll be making other “sasy ™ repairs
by simply pulling the bottom plate,
Sometimes you'll encobnter the cameva -
that won'l stay cotked — it relsases =
so0n at you ¢ompleis the cocking
strake,

A defective permanent magnet Mg2?
That's whar it sounds like. Bur more
tikely, there’s a simple mechamical prob-
lem wAth the MoZ armmature. The keeper
ar the sod of the arrnature may be dirty.
Since the keeper can‘t pivot freely, it
Hils to make positive engagement with
the permanent magnet. G, the Ering
which holds the keeper to the armanure
may have come fuose.

Sa, even though the AE-1 circtit
may ssemn gverwhelming, the common
repairs are simple. You can make the
AE-3 profitabie to repaic by logking for
the simple things first. When you do sn-
tounter a gavuine dlectrenic matfunc-
tign, the schematic bacomes your most
valuablie troubleshooting oo, We teied
to destribe mon of the troublashodting
tests during disassembly. Lat's now go
through the morecommon troublieshoot-
ing st2ps 10 sum: things up.

PROBLEMS IN THE
EXPOSURE-METER SYSTEM

The most sophisticated part of the
AE-1 circuitry inwolwes the exposura-
congol syitem. And for any one mal-
function, you could come up with s long
list of passibie causes. That’s why trou-
hieshgoting charty wen't nommalty effec.
tive. You just sbouthave 10 traubleshoot

But you tan limig your search by de-
ciding the extent of the mtfunction,
Dows the probiem affect both the suto-
matically controlled diaphragm opering
and the focusing-screen raadout? Or does
it affect just the diaphrgm opening —
of just the meter reading?

it the probiem affects only the dis-
phragm-closing system — and aot the
gelvssorwter madout — you know
you're getting the praper output from
amplifier AR1. Why? AR must be
supplying the proper cutput befare the
galvanometer can read propatly. The
output of ARY driwes both the metar
dnd the diaphragmn-cloting systen.

Now, you mast look for something
that wouid anly affect the diaphragm:
closing system. Siart by noting just what
e duapheagm s doing. Doex it always
remains fully open? Does it alwoays stop
down fully? Or does it provide erratc



apenings?

Several things could causwe these Prok-
lermns. But ety start with the most Gkely
ones, Any of thewe problems pouid be

U rved by a defective diaphragm-sensing
star YRav.

So maasure the resistance hetveen
the orange wire and ground 2 you move
down tha disphragmesetting lewor, Hira's
where you should et tha smoothiy de-
creaing reswtonoe a3 the diaphragm-
sttting lever moves down — from arowwd
1.3 10 fess than 1K, An Oopen wouild
cause the diaphragee: to stop down Rty
gvecy time {the wiper probatly in't
mzking good contact with the resistince
band}. Erratic ressianed resdings, nor-
mgily csused by beeaks slony the resis-
wce band, result in erratic diaphragm
sottings, And a2 short woild case the
diaphragm 16 remain Tully dpen avery
Gime,

A shors xross the VR msistarce
band ksn't too Wikely. tf the disphragm
atways remiming folly open, you mughy
first suspect the mechanical systery an
the miveor Cage or the disphragm-contool
slectromagnet Mg1. Eadlier, we described
how you can check the machanical sye-
tom: and Mgt without putling the front:
plate/mirror-Cage spembly — just short
the negative legd of the electromagret

i*-.....-;ﬂgﬂm the integrited circuits should
be your isst suspects. Nomally, if am
G going w go bad, i1k do 5o Juring
i first fow hoars of ues, But dven g,
1'% can fail.

{ooking a1 the schematic, which IC
could cause a fasfure of the Gaphragm-
closing system? Actually, sither PX2 or
PX3 éould e st tsult. Wity PX2, thers
could be s failure in the memory System.
And with PX3, there could be a failure
in the comparator system.

Yaiz can check the memory sysiem
a1 pin 19 of PXZ -~ the autput of ampli-
fiar ARA, Herd's where you get the AV
signal that goes 10 the diaphragmsensing

Measure the voitags barwesn ground |

and pin 19 of PX2. With the shutter in
the relemsed position, you should mea-
sure arownd 028 volt, Cocking the shat-
te¢ should catrse that reading 10 increase
to sround .39 woit,

Ther, push the relexse switches to re-
feare the shutter. You should now ses
the voltage increase — that’s the AY »olt-

, 398 puise memorized in the digital-to-

L"galog converter. I the mumory systam

i property, youll git a larger AV

Pulse #s you incresce the light level, set

# tlower shutter speed, or set & faster
film speed.

Althouph -vou tan check the PX2

oparation with & valtmeter, an osciio-
scope niakes the ourgut of ARS enm
easier to see, Don't buy 8 scope just for
the AE-Y -~ you'll savely use it. But if
you aiready have a scope, try sesting it
10 mepure OC vollage. Then, touch the
wertica-input probe w0 pin 19 of PX2.
You should ses the tcade move up X
you cock The shutter. When you relepie
the shoter, you should see the tace
move up furthes, The higher the light
invet, the siower the shutter speed, or the
tmter the film mpeed, the higher the trace
showid mowve.,

Once you know you're getting the
output trom amplifier ARS, vou cin
diminate the ponibility of 3 defective
PX2Z. Thatieaves PX3 - for some vesson,
comparator CPt jsn't comparing.

The ocutput of comparstor CP1 con-
nece 1o pin 5§ of PX3. And pin 5 con-
nects 1o the negative wde of the dia-
pghragm-contral electromagnet MgT. So
mesure the voltage to pin § = you
should measuny the full battery voltage
withoint closing the retepe-bution
switches., It you don't, you: evidently
have & beeak betwesnty pin 5 and Mgl
Art you'lt fuve to wi & jumper wire,

H you sumpect either PX2 or PX3,
chack the voltages at the inputs before
replacing an IC. In thid case, Yhiough,
works properly - it indicates the right
thtop. So chunces ave the input voltages
to both IC% are comet. The problem
coull be 3 break between pin 19 end PX2
sncd the disphragmesensing reskwr (pin
19 thauld connect to the blue wine com-
ing from the mirror cage), 8 bresk be-
twaen pins & of PN3 and the disphragm.
conrol electromagnes, or & failure in
wither 1C,

FAHILURE OF THE READOUT ONLY

Now, fet's consider thxt the dia-
phragiveclosing svstem works fine. But
the galvanometer doesa't work, The
needie glwiays remaing 38 the top of the
diaphragm scale, Or it alweys pegs 10
the bottam.

You then know you're getting the
proper output from ARt ~ if you
weren't, the disphragm-closing systam

“weouidn’t be working. So look for some-

thing thit would sffect only the miter
réadout. The most lkely things «— maxi-
mum-aperture resistor VRavo or the
palvanometer itetl,

if the pwedie doesn’t move at ail,
check the continuaty of the galvengimeter
coil — just wwasure the retistance be-
ween the red gilvanometsr wire and
ground. The resisiance of the cail should
meawre around 343 phms,
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CANON AE-T continued

Yo cali aiso check Vs, the maxi-
mum-apertune  resistor on the  wiriod

= qe, uting an ohmmeter. But you dont

2w remave the front-platelmmirror-
cage assermbly. Just insolder the ved wire
from VRavg thet connects 10 VR3 on
the resistor board. Measune the resistance
betwesn the red wire and ground s you
push in the maximum-aperture correc-
tion pin. The resitance should smogthly
increase from around 9.23K 10 178K ;s
the maximum-aperture correction pin
moves toward Y carmena body.

And it you don’t Pet this changing
resistance? tt could be that the brush
ha coma off the wiper levsr. Youll then
have to pult the fronplatafimirraccage
assembly.

¥ the VRavo resistor chedhks prop-
erly, you can make the same test be-
tween the white wire and ground. This
time, the retistance should increase
from around 15.1K to 23.8K as you puh
in the maximm-aperture corection pin.
1 it does, yori know you have continuity
te the VHavo resittor g the meirmor

W e couid cause the problem?
Perthaps you don't have continurty he-
twesn the red-wire connection snd pin 4

¢ % PXZ « or benwesn the whitewire

mection and pin 9 of PXI. An open
Br shorted varizble resirtar VRS would
be snother logical {though unlikely)
suspact.

Sefars suspacting iC PXJ, check the
continuity betwasn pin 7 of PX3 and
the meter resistor RM. And check the
continuity biitwoen the mewr resisios
AM and the gatvenometzr. Finally, check
the metor resistor isett (it should be
around 1.88K] and diode D1 in the
battery-tent Gircuit. Agein, we've tried
1o ehminste every gther pogsiblility bes
fore suspecting amplifier ARZ or savpli-
fiar AR2 iriticde PX3,

FAILURE OF BOTH THE METER
READOUT AND THE DIAPHRAGM.
CLOSING SYSTEM

The third possibility when you hove
an exposureconttel malfunction -
neither the geivanomeier nor the dis-
phragm-setting system works. Novmaly,
the disphragm always stops down 10 the
smallest Fistop nd the needie always

__ rermnaing 31 the 100 of the disphragm scafe.

. the diaghragm siways remaing fully
and the needie slways pegs to the
boitoim of the digphragen scale. in sither
CEE, yau sren't gatting the proper out.

put from ART,
I the needie doesnt defiecy, first

check transistor TR — make sure you're
geiting the battery voltage &t the collec:
tor when you close switch SW1,

There ace @ couplet of ather standard
mite you should rmake before you stant
tracing the signal — checik for your Ve
and K Ve voltages.  you aren’t getting
the K Ve adjustient sottade at the resis- -~
tor board, the needie will peg o thw
bottom of the diaphragm seaie. in that
¢ase, digtonnect the blue wire from the
megistor bosrd (there could bz a short
atriss one of the variabie resistors, drain-
ing the K Ve voliage]. Andcheck foriKve
st pin B of PX3. If you're getting the
praper inputs 1 PX3 —~ yet you aren™
gerting the K Ve output ~ you evidently
have 2 bad integrated cireuit PXJ.

ihe vircually the same fechnique o
thack the Ve valtage. You should mes:
sure the Ve voltage at the CCC contact.
H vou don't, disconnect the CCC con
ct's white wive, And chack for the Vi
wiitpge ot pin 15 of PX3. Remember,
you mamt close switch SW1 10 ge vither
of the congtant voltages.

Now, yoii can cleck far the changing
AV voltage = the output of ARY st the
AV conticy {the same CORtact you use
for adjusting the exposurscontrol sy
wm). Here, vou shovld messore an ine
creasing voltage a¢ vou incresss the light
level, sit 3 siower shutter speed, O et &
fagter film spead. But, since we'we as-
sumad that rsither the diaphragna nor
the meter works, you'l probably mes-
sure sconseant voliage at the AV contact,

Where do you go from here? You
could backuack from ARL. However,
starting with the most Hkaly things first,
you ‘can 9o 1o the beginning — to the
MOSFET amptifier PX1. Trace the out
put signal from PX1 20 see where its
getting tost,

Close switch SW1. And messure the
orgut heoween pin 8 of PX1 and
ground, You shondd messure an increas-
ing voltage a5 you increase the ight sirik-
ing the photocell, 1f you don’t check
the voltages at the athar pins of PX1.
Make sure you're getting the proper i
puts before you replace the IC.

‘Then, follow the signal through the
schematic. From gin 8of PX1, the signal
poes b0 pin 7 of PX2 through tha therm.
intor and resistor B RTC, Cheek for con-
tinuity between pin 8 of PX1 and the
resistar. If you con’t have contirsty
here, youll have to contact the iwo
paints with a jumper wirs.

i you #7€ getting the proper sutput
from PX 1, check tha output of amplifier
ARD — pin 6 of PX2. Hee, the voltage
should decresse — go l&is positive — 8
you increase the kght tevel. 1 it dootn™.
you could have 3 bad PX2 integrated
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circuit. Or, more likely, you have an apen
betwesn: gin 8 of PX3 and pin 7 of PX2.

So measurs the resintance betwsen
these wo ping, You're now meassuring
the résistance of the thermistor and
retistor B RTC in series — sround 400
ahris, depeniding on the temperature,

Aiso, chck for the proper input walt
#es 1o PX2, ¥ you're not getting the
propar NP, uce the schematic to ook
for an open, Check for continuity be-
tween the pin that isnt getting the
proper input and its connecting point in
the schematic. For exampte, if you sren't
getting the E1 valuge 1w pin 4, check
for contingity berween pin 4 ang the
colfector of transisror TH.

Ins the camm of the malfunction we've
deszribed {(neither the diaghrsgm nor
the meter works], there aré simost end-
lest possibilities. That's why you have 1o
trace the schematic 10 locste the prob-
fern. It may reguine 50 pages of step-by-
sep troubleshooting charts to find &
defecrive component,

For exampis, you could have s defec-
wive functional resistor SV - TV. Mes-
suring the rosistance between pin 6 of
PX3 and ground, you should sge the
resuiance decraate 5 you et slowsr
shutter speedy. An open in the func
tional resistye (no gontact betwesn the
brush and the redstance path) caises
the needis t0 peg 1o the bottom of the
diaphragm scale. A shorl strots the func-
tions! resistor causes the nevdie toreksrin
at the top of the diaphragm scale.

Anothayr exatapie of a unique mal-
function — there's a short Detwien the
two hotshoe contact bisdes. The CCC
contact snd the AV1 EF oottt sit
doely topether. And, if they're touch-
ing, the disphragen shwarys remaing fully

open. Most often you'll find the shiort
between the soider tabs for the wires.

OTHER UNIQUE MALFUNCTIONS
AND CONCLUSIONS ON THE AE-Y

As we indicated emliec, you'll be able
1o correct many electronic failures bry
And vou tan figent out most of the
other malhinctions by understanding
ow the camiera operates.

We've alresdy cowered the touble-
shooting steps for the shutter, But tet’s
consider 3 unigue matfunction, one you
can quickiy disgnose by your knowledge
of the camery’s functions. Supposa the
shutter atways defivers 1/850 second —
that huppens, nonnally 2t 3 resolt of
bumping the camers.

You know that 1/60 second is the
fiash sosed. And the AE-t sutomatically
switches to tha fimh speed when the
neon ready lamp in the Speediite 1854
wrns on. The sost likely malfunction?
The CCC contait is shorted to ground.
(t's probably touching the evepidte sip-
port. As » remiit, the camira slways
sefects the flash speed.

Anocther exampie — everything in ¥m
camsrs works, but vou shvays get an
geecerpasure of 1 1/2 fstop. Both dha
disphesgm and the sxposure-mater resd-
out provide the wvie error, What would
this indicate?

With ithe 1.5-f&top error, don't fump
immediztely to the adjustments. Re-
membaer, the backlight twitch slows an
intentionat overexposure of 1.5 fAtops
$0 you have an immedigte clue 26 t
where the problem might be. The back-
light switch is probably shorted to
ground. :

What if the preview switch is shorted
to ground? Then, the vansistor siwsys
remsing turned on. The needie dafiects
and the LED'Ss flash. And the customer
compisins that his babiery never stems
to fast very long.

You can corect ny of thete prob-
Terns with fust minor disassembly. That's
whiat make: the AE-1 50 stonoiical to
repair. Sure, YOU Can run into the camers
that has a defective component - one
that takes a lot of time to roubleshoot.
Maybe you lose money on that camers,
But you make it up on thom “fatand-
ey ™ repairs.

Revolyutionaey in dasign, controversial
anong technicians, the AE-} has caused
quite # change in camera concepty. We
sdmit it took ue quite » while just 1
figure out how the camera works Yet
somsone actuaily sat down and designed
that circuit ~ and made it work! There
must De some mighty smart people in
this photographic indusiry,
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COMMON REPAIRS DEPARTMENT

Pat ¢ = Canor A ornd Peatax M

Evaa thia best of carmeras Iave what

‘mch n"m' % wn&“d“ u—numw unu tena«"s

When a particular camera corees in with a
certain Symptons. the Exparienced techni-
cign knows right where 1o ook, Those
corman malfunttions may not indicate a

the cameras are 1o reliable that only a
couple of ymptonms seem to be repeats.
But, becouse 3o many of the cameras
were said, we ses those symptorng with

some dagrae of regularnity,
The Canon AE-1 and the Pentax ME
provide good sxamples. By combining

massive TV advertising with quality. both
cameras have been satting tales recoeds.
50, despite the reliability, camerd repsir
technicians see the camergs fairly fre-
quently. Canon, for exsmgpls, has sold
over two radiion AE1's. A particuiar
probiem may then appear 10 Grop up Quite
oftan. However, compared 1o the number
of camarss sold, the number of repans

Something else distinguithes the tap-
Guality camaras — the “common”™ repairs
are normatly quick jobs rathar than musjor
overhduls. By contrast, the clunkers don't

normally have “common™ repairs. Fisst
one thing goas, then something ¢ise.

in the Carpn AE-1, thera semm to ba
two rather “cormmon’ repiiry (othes than
mechanicsl problems paisad by impact,
such 53 the wungsien wire jumping it
waekst, Both repdis come under the
minor disagsermbly. Here they sre;

SYMPTOM 1

when you pash the relesse Button part
way, tha underexposure LED fashes on
ang off. Also, the needie always shogte to
the botiom of ihw scale.

SOLUTION

These two symptoms norally indicaty
2 problem with PX.1, the IC that seivis &S
tha amglifier for the phitdcell. Belore
raplacing the IC, howsns:, you might try
retouching its solder cormections. Aln
check the IC volages to make suie the
peoblem ian't with PX-2. You should
measure 1.2V # pin § sewt arcund 0.6V 31
pirr & of PX.3.

tn many cases, simply retouching the
sgldar connections cures tha probiern. [
not, you'll heve (o repiace PX-1.

SYMPTOM 2

The mirror 'sifs 1o seleaxg when you
pissh the release hutton. You then pol
the bottom cover and push the armature
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of the combination magnet MG2 away
from the core o release the mirrar, When
YU Row Oparate the Cameta, everything
warks fine — the mirrgr rejesses when
you depress the release button, Try as
YOu iR, YOU cAN't make the camers
malfunction.

Many tepaic technicians might turn out
the comera without going any further.
Why not? it works. But have you really
repared anything?

SOLUTION

s not lkefy thet you've sStuslly
repairad the camera, Somathing muost
pave caused the orignal probiem. The
inmation i sont of reminiscent of early

= Pentay Spotnstics, Remember how the

mirros-tersioning lever would siip to one
side of thé cateh lever? Some technicians
woild  gimply  mconnect the mimor-
tensioning lever with: the catch lewer and
consider the camera (© be repaied, Yer
somathing must have caused the miror-
tensioning lever to jump out of piace.

With the Spotmatic, the originaé cause
may have been insufficient overtravel on
the mirror-tensioning lever. Or the depth
ol engagement between the mimoe-
tensioning kever and the cach tever may
have been insuMficiemt. Pentax later
modified the catch lever 1o make the
depth of engagement snd the ovartavel

Simitarty, something must have coused
the: indtal 1aifture ih the AE-Y — most lke-
ly, the relodce switch SW1. It takes 2 fittle
mara time to temove the 1op cover. But,
i you improve the switch contact and
clean the surfaces, you'll prodably have
more confitlence in the epalr,

The Pentax ME hasi't beén sround as
long as the Canon AE-1. For the most
pary, the treubluhooung proGedyres

‘Hlow thase in ather slecironicatly con-
w..xotled SLRs. Poor contact at the memony
swatch, for example, causes the shutter 1o
hang apen. Poor contact of the porwer
switch {“magner switth” by Pentax
ierminology} Cawses the shutier 16 deliver

the fastest sprag Sniy, Bisl, tram the fisla
feadback we ve recewved 50 far, only one
sympiom fits e category of “common’
masifunchions. Mere M-

SYMPTOM

The LEDs 8o noy turn on when vy
piush the reipase button part way, Also.
the shulter delewnrs only s 1851851 speed
- YN0 second.

SOLUTION

These svmptoms pormally point 10 the
mewring switch, the swuch thas closes
wihen yois push the relsase bufton pari way
{Ferax uses 1he T2m, “main  switch”
because the swilch alsg connecis the slec-
tromagaet 1o e circurt). The switch con-
NeCts between the sad wirg 8i ine Hlex circuiz
and the connectdx 1 the center termindl ol
the front-plame cirgsyit board.

To chack e swich, fest measure the
voitage between e red wire and groursd;
yot: should measure the full hattery woitage
Laround 3V, Then maasure the voildge 10
the connector ot the front-plade crouit
board. Here, you shouid measure 0V untl
you Cegress the relamse side. 'With the
reigase side panially depressed, you should

megsure 3V, I you don't get the hattery
urllage 2t the connector, the mewenng
swilch sn't giakig good conlact.

Hera's anorher way 10 test the pwitch
— use your weeiers o shoft between
e red wire and the copnector 10 the
tearn-piate cwew! Hoard. You're then
shotting across the switch. If the sverich
s the probiem, the LED display showld
urn on,

Pamax specifies. the adusimen! an the
switch by space gaps. When the rolaase
siele 15 tawhed in the permally denressed
position, there should be a 0.2men space
gap batween the longer swach bisde and
the blue ingiilater on the relcase slide, Make
the adusiment By mforming e shoec
switch blacde. Ao, when the matering
switcl it open, there should be # 0. 2mm
Fpace gap batween the two blades,

Most of gur information Tor Common
Repairs comps from fisig fesdbiack ~ the
SYnpIOmS fepair Technicians have men-
tinhed seeing mast frequenty. We'd like
W comtinue dedwing oM your ex-
perignces. A theré Symploems yo
reguiatly encounter in cerain modeis? |
yous I det ug know. we'll iry 1o Track down
causes and solutions.

Frqure 4 Pertax AE
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