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OPTI CAL ENG NEERI NG NOTE #78
THE GQUTS OF A 35mm SI NGLE LENS REFLEX CAMERA

A hapless little Vivitar 250/ SL, serial nunber 94400623 st opped
wor ki ng properly for its original owner, and got turned into a
pi nhol e canmera for an Optics class project. To add insult to
injury, | further dissected it for your educational view ng

enj oynent .

The canera can be broken down into four discrete conmponents: the
canera body/filmtransport; the reflex view ng system the
shutter assenbly; and the netering system

The canera body is an alum num casting, and holds the filmin an
appropriately dark chanmber. The other sub-assenblies attach to
it. The cocking lever not only advances the filmthe appropriate
di stance, but tensions the springs in the shutter nmechani sm and
cocks the mrror assenbly. Cbserve the action of the rack (a

| i near gear) on the bottom of the canmera body as you nove the

| ever.

The refl ex view ng system consists of a box that holds the front
surface mrror that intercepts the inage com ng out of the |ens
and reflects it up to a ground glass at the top of the box. This
finely sand-bl asted gl ass has sone small mcro-prisns etched into
it as a focussing aid, but it does not have the split prisns that
are nmuch nore popul ar.

If the inage were to be viewed at this stage on the groundgl ass,
the vertical inversion of the real image would be corrected by
the mrror, but left and right would still be crossed. A
pentaprismnot only reflects the imge on the horizontally
oriented groundglass so that it exits the eyepiece in a
conveniently ergonomc matter, but twists left and right around.

Even though the pentaprism works by Tldq it is protected from
scratches and dirt by a plastic covering. The |ateral inversion
is acconplished by the 90 degree angle at the top of the prism

"Total Internal Reflection.

First Draft 1/5/94 COLLECT THEM ALL!



COHERENT FI BER OPTI C BUNDLES

in the sane way that you were treated to a view of yourself in
the orientation that others see you when you | ooked at the pair
of mrrors held in a right angle clanp in an earlier unit. These
ort hogonal sides reflect the Iight dowmward to the front of the
prism which sends the |light back to the eyepiece.

The eyephece is a 75mm positive lens used in the Case 5 conjugate
di stance™ The distance fromthe groundglass to the

phot ographer's eye is only about 70mm way cl oser than the nornal
person's near point. The eyepiece | ens produces a nagnified
virtual image at a distance accessible to all.

Also on the mrror box assenbly is a crescent-shaped netal piece
that nmoves forward out of the canera body to push a pin on the

| ens mount that stops down the lens to its picture taking
aperture. Normally the lens's aperture is kept w de open to
provi de the brightest imge in the viewfinder; but to control the
intensity of the light and the depth of field of the scene, the

| ens needs to be stopped down. This may dimthe imge in the
viewfinder, nmaking it hard to focus.

The light netering system | ooks at the i mage on the groundgl ass
through two CdS cells on either side of the eyepiece. Since they
are photo-resistors, the rest of the circuit is sinply an
Ohmeter. Power was supplied by a 1.3 volt battery, and a snal
nmet er novenent whose needl e poked into the groundgl ass area
nmeasured the voltage after having passed through the CdS cells.

To activate the meter system a sliding switch connected the
battery conpartnment with the neter system and pushed the above-
=ment i oned crescent-shaped netal piece into the lens, stopping it
down to the taking aperture. This made the viewfinder dim but
it enabled the light nmeter cells to see the intensity of light as
the filmwould see it. Depth of field can also be previ ewed at
this point.

The nore light, the lower the resistance of the cells, and the
meter woul d read nore voltage by noving up to the + sign visible
in the groundglass. To prevent overexposure of the film the
shutter speed would have to be shortened to conpensate, and a
string still tied to the neter novenent woul d comuni cate these
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changes to the netering system by physically noving the body of
the neter nechanism Alternatively the light could be too dimto
center the neter needle in the viewfinder, and the shutter tinme
could be I engthened. The film speed was al so keyed into the
shutter-f/stop equation on the shutter speed selector dial.

The shutter mechanismwas tined by cl ockwork. The plastic gear
on the front of the assenbly sel ected various gear trains and
spring tensions to regulate the tine between the travel of the
two focal plane shutter curtains.

There are two wires com ng out of the shutter assenbly, and they
are used to synchronize the firing of the flash with the shutter.
The brown wire would be used with the M socket on the canera to
tell a flashbulb, which takes tens of mlliseconds to burn, when
toignite. A sinple nechanical switch on the timng gears cl oses

the circuit.

The blue wire tells an electronic flash when to fire. This burst
of light lasts only several mlliseconds, so timng is nore
critical. On this canera, 1/125th of a second is the first speed
that both shutter curtains are out of the way of the filmduring
t he exposure, so this is the preferred tine for flash exposure.
At shorter exposure tinmes only a portion of the film my be
uncovered when the flash goes off, so the picture may conme back
with only a slice exposed.

The taking of the picture required a Rube CGol dberg type of
cooperati on between the shutter nechanismand the reflex mrror
box. When the release button was pressed, it first activated the
retraction of the mrror. Wen the mrror was up, and the
crescent - shaped netal piece had stopped down the lens, a |lever on
the mrror box released the shutter. Wen the shutter was done
exposing the film a | ever popped out of its nmechani sm and

rel eased a catch that let the mrror flip down. Advancing the
filmof the next shot also resets the shutter blades into the
ready position, tensions the shutters clockwork timng nechani sm
and cocks the mirror flipping action.

This md-70's camera wasn't the state of the art when it was new,
and pretty much obsolete now, but that didn't stop it from taking
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decent picturres. It does illustrate the basic principles of the
ever - popul ar 35mm SLR fornmat. Nowadays the shutters are tined

el ectronically, thanks to neter systens use silicon cells and are
so sophisticated that they can accurately, automatically expose

the film

Tiny notors to advance the filmare becom ng standard,

and DX coding on the filmcassette tell the nmeter what you're
using. Possibly the only refinenment in the future that is
possible is to replace the photo-chem cal filmwth photo-

el ectronics of the same resol ution.
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