Il How do FD lenses wokk =

There've been a few posts in the last week or two centering on how our FD lenses &
badies "communicate" with each other, so perhaps a chat on the mechanical aspects of
lens & mount is timeous.

Firstly, I'm attaching a couple of pics - one of the back of an FD lens, which is labeled.
and a couple of an FIN front. The eagle-eyed among you will immediately notice that
the Body pics are reversed! This is so that they can be viewed & compared side by side -
imagine yvou're looking at the lens mount from behind the camera.

First, let's look at the back of an FD lens:
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Moving around the lens you'll see an "Aperture Signal Lever”. In the pic the Aperture
Signal Lever is at the top of it's travel which is where it'll be with the lens set to it's
widest. As the aperture ring is moved around to smaller apertures, the Lever will move
down.

This Aperture Signal Lever actually sits on top of the matching lever in the body;



Continuing around anti-clockwise, at the "6 O'clock” position is the "Stop-Down-Lever"
The lever in the body drives the lever in the lens across and this stops the aperture down
from fully open to the value set on the aperture signal lever. When you press the shutter
button, this is (almost always) the first thing that moves, and the last thing that returns at
the end of the exposure (not that you'll notice given how fast it all happens).

Still with me? We're just coming to the interesting bit: the "A" setting. so here's the lens
& body pics again to stop Y'All having to scroll up & down:
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at the "10 O'clock” position. As the lens aperture ring is turned to smaller apertures, then
the lever in the camera body is pushed downwards.

Now. Whether the lens has a maximum aperture of £1.2 or 15.6, the aperture signal lever
is al the same position for full aperture and moves down (or back up) a set distance per
aperture change. In effect it's signaling that the lens will transmit 1/2, 1/4, 1/8th, 1/16th,
... of the light it's presently transmitting once it's been stopped down for exposure.

If we look at the TTL meter in the camera, what it does is simply measure the brightness
of the light coming through the lens and takes information about film speed and shutter
speed. With a particular film & shutter speed set, the meter may for example calculate
that the lilm needs 1/2 of the light it's getting at the moment - hence the lens should be
closed by 1 stop, 1/4 of the light = 2 stops, 1/8th of the light = 3 stops. and so on...
Making the appropriate indication in the meter readout.

Similarly, with a particular aperture set at 1 stop, 2 stops 3 stops, etc... below the lens
maximum, the meter will be told that the film is only going to get 1/2, 1/4. 1/8th. etc of
the light it’s getting at full aperture and can then indicate a shutter speed.

So... As far as exposure calculation goes for the meter readout, it doesn't really matter
what the actual lens maximum aperture is, it only needs to know how far it'll be stopped
(or closed) down at exposure.

Still with me? | hope so.

Now onto the function of the "Full Aperture Signal Pin". Given the above, it starts to
look kind of redundant, but obviously it isn't. It's a fixed pin which is bigger for "faster"
lenses and smaller for "slower” lenses. It pushes in the matching pin on the body to a
greater or lesser exient and thus translates the position of the aperture ring from "full
aperture”. or "down 1-stop”, "down 2-stops”, etc... Into an actual f-Number value on the
viewfinder readout. In effect, it tells the meter readout where to start from in terms of "f-
Number" for us to understand more casily.



... And we're round to about the "4-O'clock” position on the pics. where you'll see the
"AE Switch Pin". As you rotate the lens aperture ring (and the aperture signal lever goes
down - remember), you move past the lens minimum aperture and push the Aperture
signal lever right down AND push out the AE Switch Pin. This pushes in the matching
switch on the body and this kind of changes the rules. With the AE Switch pin "on" and
hence the Aperture Signal Lever right down, the lever in the body will now drive the
aperture signal lever UP to a selected point as decided by the meter (and then the lens
stops down).

But what about Variable-Aperture-Zooms? (1 hear vou ask!) For example, a 35-
70mm/f3.5-4.57 The Full-Aperture-Signal-Pin is fixed! The meter readout always says
f3.5 even at Maximum Focal Length!

If you think about it... That doesn't matter. The meter will still just see the actual amount
of light and stop the lens down by a set amount. The only thing that's lost is an accurate
measurement of the aperture in the meter readout. You'll get an actual aperture a set
amount less than the meter indication depending on the focal length selected. Simple?...
Simple!

Similarly, Teleconverters & Auto Macro Extenders transmit the Lens Maximum Aperture
and Aperture Signal direct without any attempt to "convert" these values in any way, so
for example, 2.8 won't actually be 2.8, it'll be what's set on the lens. Still doesn't matter.

Finally, a quick word on "Stopped-Down-Metering". Most often used with Mirror
Lenses & accessories without the appropriate signaling pins.

By activating the Stop-Down-Lever, you're manually carrying out the "first" step of the
exposure cycle, and telling the TTL-Meter that "This is how much light the film will get”
Thus, the meter indicates a shutter speed only, based purely on how much light it's
getting (and film speed).

-

P.‘?: Purely for the sake of completeness... The "Reserved-Pin" signaled the focal length
of the lens; Longer for Telephotos & shorter for Wide-Angles.



Canon Lens Features —

What the FD Lenses Offer

After developing the ideal lens
design in respect to sharpness and
color balance there 1s sull more 1o
be done, The lens has 1o be as light
as possible and provide great han-
dling ease

When you mount it on the camers,
there should be a sense of unity be-
tween camera body and lens, The
controls must be casy 10 work and
the lens should be quickly change
ahle

Small Size, Light Weight and
Good Balance

With the reduction in the overall
size of camera bodies, lenses have
also become smaller. But simply
making a lens small isn’t the total
answer. In fact, il the lens is made
too small it may become difficult 1o
handle. Lens size and weight are
factors that must come into balance
wilh the camera body, A large,
heavy lens will be out ol balance
wilth the camera body, making the
whole alltair unwieldy. Taking
action pctures, for instance, will be
difficult. A lens that is oo small or
too light lacks *““feel™, making it dif-
ficult to hold steady. You know a
lens has the balance and weight
vou need the moment you pick it
up. 1t feels right in vour hands

OQuick, Accurate Lens Changing
I'he FID mount Canon lenses can
be changed in a single mouon. To
mount the lens, align the raised red
dot on the lens wath the red dot on
the camera body and turn the lens
clockwise. An audible click 1ells
yvou the lens is locked in place. You
can locate the raised red dot by feel
without even looking ot the lens
As illusirated on the right, o dis-
mount the lens vou press o butlon
on the lens barrel and turn it
counterclockwise I'he release
button, by the way, 15 protected
against acdidental operation by
surrounding rim

Fast and Precise Focusing

Quick and sccurate focusing is also
extremely important in geuing
those once-in-a-lifeime  pictures

focusing al close range is that the
lens harrel extension  increases
I'his tends to move the center of
gravily of the lens forward, throw-
ing the camera and lens of T balance
Canon’s  Rear-group  focusing
sysiem lor most lenses of 200mm
and longer eliminates this prob-
lem. The rear lens group moves in-
ternally without changing the over-
all length of the lens. With some
super lelephotos it takes only a
slight movement of the focusing
ring at longer distances 1o cause a
substantial shift in focus, making
fine adjustments difficult. Canon's
use of a Vari-pitch cam sysiem,
such as in the FD 400mm (/4.5,
provides greater focusing tolerance
al longer distances by, in effecr,
“lengtheming” the focusing ring's
turn. Fine focusing is, therefore,
easier and more precise,

Features That Make a Lens
System Great

Let’s look at some of the features
that are part of the Canon sysitem
of interchangeable lenses

1. Small minimum aperture: Wilh
today’s high speed, color and black-
and-white films, even a shutter
speed of 171000 may be oo slow 1o
prevenl overgxposure under some
condinions. The FD stndard and
wide-angle lenses offer minimum
apertures of /22; on all FD iele-
photo lenses, the minimum aper-
ture is [/32. These smaller aper-
lures also mean greater depth ol
ficld when you need 1o record ap-
parent sharpness over a subject
area with extreme depth

2. Close focusing lenses: Not every
picture taken with a lens is made
with the focus at infinity. Since
some ol the most effective pictures
are made at the lens’ minimum
focusing distance, this distance on
all FI lenses is kept uniformly to
less than ten times the focal length
of the lens

3 A wvariety of lenses within one
fiveal leneth ornnn Several coneid.
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choose from the FID 300mm
2.8, the FD 300mm /4, the FD
Imm (/4L or the FD 300mm
/5.6 lens. Each has advantages
that meet specilic requirements

4. A group of highly specialized
lenses: Whether you need a S0mm,
100mm or 200 mm macro for
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Canon Lens Features —4

Key to the Success of Canon’s Breech-Lock

Mount

The true test of a lens comes when
you mount it on a camera and start
taking pictures. It's then that all the
design, skill and manufacturing ex-
pertise goes to work. And if the
lens is going to deliver all the
sharpness and color it's capable of,
the lens mount must fit the camera
with absolute perfection. To make
the most of superior optics a lens
mount needs six qualities:

1. Perfect fit between lens anmd
camera hody.

2. The toughness 1o withstand
constant changing of lenses.

. Total interchangeability of lenses
with all SLRs in the system.

4. Ease and speed of mounting and
dismounting.

5. Complete accuracy of alignment
of signal pins, levers and other con-
tacts.

6. Absence of wear to the camera
mount and the lens mount—even
alter long use,

Elimination of Mating Surface
Friction

Traditionally, the usual approach 1o
lens mounts has been the use of
either a bavonet or thread system
Both designs create wear on the
camera and lens mounts with
eventual loss of seating accuracy
This can result in the deterioration
of lens performance,

A designer starts out o create a
new lens mount with one impor-
tant consideration—the accurate
seating of the lens with respect 1o
image formation on the focal plane

Aligament =

Body r

This must be designed into the
mount and stnctly maintained: other-
wise, the distance between lens
and focal plane will change, causing
serious loss of image sharpness,
Canon’s answer 1o the need for
absolute lens mount accuracy i1s the
breech-lock  design  which  was
introduced in 1959, With  the
Canon breech-lock system, attri-
tion is virtually eliminated because
neither lens mount nor camera
mount abrade against each other
during the actual mounling pro-
cess. And with a FD lens mounted
on the camera, a locking system
holds it in place.

Accuracy of Signal Pin System

One of the other great advantages
of the breech-lock svstem is its in-
herently greater accuracy of signal
pin posilioming. At the rear of the
FD lenses are five levers and pins
that transmil information between
camera and lens. This  signal
system was [irst introduced in 1971
Canon’s engineers and designers
anticipated  the extremely  high
level of sophistication of today’s
SLR's. For example, the sysitem
provided for automatic exposure
before the development of Canon's
AE-1, AE-1 PROGRAM, A-1,
AL-1, T50 and T70 cameras which
have automaltic exposure control.

How the Pins and Levers Work

The full aperture signal pin trans-
mits the maximum aperture of the
lens, auwtomatically and without

it P el st i

¥ Aperture signal wver

Full apetture signal pan

indexing, to the camera body, while
the AE switch pin signals whether
the lens is set at “A™ (Tor automa-
tic exposure). The aperture signal
lever transmits the selected aper-
ture to the camera’s metering
system. Pressing the shutter release
activales the camera’s aperture
lever which in turmn activates the
automatic aperture lever of the lens
to close the diaphragm to the preset
aperture. An additonal pin posi-
tions the lens correctly when
mounted on the camera by mating
with a slot on the front of the
camera mount. The last pin is in
FEserve.

The design of the Canon lens
signal pin system has made 1t possi-
ble to use the lenses on Canon cam-
eras regardless of which exposure
system they emplov. They can be
used with the F-1's full aperture
maltch-needle exposure system, or
one of the automatic exposure sys-
tems, such as shutter-priority AE
with the AE-1, shutter-prionty AE
and programmed AE with the
AE-1 PROGRAM, five mode AE
with the A-l, progrummed Al
with the T30 or shutter-priority AE
and multi-programmed AE with
the T70. One of the important me-
chanical advantages of the breech-
lock design is that the levers and
pins on the lens make contact with
the camera body when the lens and
body are first aligned. There is no
pin rotation. With other cameras,
the lens rotmtes with pins and
levers rubbing against each other




The FD Mounts—5Still
Breech-lock but with an
Important Difference

The concept of the non-rotating,
mating surfaces of the FI) mount is
unigue

Figure | on page 34 shows the FI»
lens hreech-lock mount. To mount
the lens, you first align the red dot
on the lens with the red dot on the
body. The positioning pin on the
lens nests in the alignment slot on
the camera mount. You then rotate
the entire lens barrel clockwise
until the pin pops out and the lens
is locked 1o the body. The pins and
levers on the FID lenses remain sta-
tnonary, mating with their counter-
part when vou first align the lens
with the camera.

Figure 2 illustrates the FD moum
svslem. The rotating portion of the
mount 15 represented by the blue
section of the drawing. The yellow
section shows the part of the lens
mount that does not move when
you attach a lens. The wvarious
signal transmitting mechanisms are

in this vellow area, As we meén-
tioned carlier. mounting the lens
automatically positions the vanous
signal pins and levers. As shown in
Figure 3. 4 clutich pin allows the
barrel on the FD lenses o rotale
The  diaphragm, partially  closed
when the lens is ofl the camera,
opens Tully, as indicated at the
bottom of the drawing in Figure 3,
view C, The actual opening of the
blades 1s accomplished by means of
@ cam and lever arrangement

Rotating the lens barrel activates
the aperture cam (lower pale blue
ring) which pushes on the lever.
The lever in turn opens up the di-
aphragm blades (llustration uses
only one blade for sake of clanity)
There's an audible click when the
lens locks in place. To change
lenses, vou push a button on the
lens mount, releasing the lens, and
rotate the lens counterclockwise
about 1/5 of a turn.

Until now, we've been talking pri-
marily about lenses in general—
from a technical and functional
poini of view. We've also tried o
give you some idea of the special
features of Canon lenses and how
they work. But when vou get down
to it actual picture-taking is our
primary concern. What are the
technigues for taking successful
images and how does one actually
utilize various focal length lenses to
achieve them? That's all coming up
in the following sections. 4n a
sense, we're about 1o get down 1o
the business of taking pictures.
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the older bodies such as the FTb or TX, it
cannot be set at the 'A' mark.

Q1R ] 1

[

See A var

6. Spare Signal Pin.
Canon indicates it is a reserved pin for developing System Accessory but | am not so sure which types of accessories

would require this pin to work. May be someone out there could shed some light on this feature.

Manually Operated Aperture

When the automatic/manual aperture lever is turned all the way, it is clamped and stops. By mounting a lens in this
condition, manually operated aperture can be used. This function is used when any non-automatic accessory such as
bellow or extension set is used between the camera body and the lens.

O

Canon F-1 Canon EF

Note: However, in ordinary photography using an Canon F-1, FTb, or TX, manual
aperture may be used by locking the stopped-down metering lever. Below: Shown below
are how older bodies handle their respective viewfinder display in manual aperture
control. For newer Canon bodies has their respective sites in PIM, click here for the

various A-series ar the T-series models



a) First function is the aperture transmission signal in full-aperture metering. It is coupled with the preset aperture ring
to move on a synchronized oneto-one ratio and transmits the preset f/stop position to the exposure meter of the
camera body. At this time, of course, light metering is full-aperture method. As soon as the shutter is released, the
aperture closes down to the preset f/stop by this lever and the proper exposure is obtained.

b) Second function transmits the automatic setting of the full aperture opening ffstop to the exposure meter. Even if a
lens with a different lens speed is used, the aperture signal lever is in the same position at full aperture opening
flstop. When a lens is mounted on the camera body, the full aperture opening fistop is transmitted to the exposure
meter and the aperture needle is set at a fixed position.

c) Third function is the inner setting of the preset fistop for the automatic exposure EF camera and Servo EE
photography with F-1. When the preset aperture ring is set at the 'A' mark, located outside the scale, this lever is
automatically disconnected from the preset aperture ring and can be freely moved. This function is made possible in
EE photography with the EF and Servo EE Finder attached to the F-1. But all these FD lenses can also be used and
compatible with all FD mount automatic Canon SLR bodies that introduced in later years (In fact, other than the New
F-1in 1982, virtually all Canon bodies that followed will require batteries to power its functions (other than aperture
priority AE bodies such as Canon AV-1 in 1979, the AL-1 Quick Focus camera of 1982 and Canon T-60 of 1990),
these automatic bodies made by Canon feature shutter priority automation that would require a FD lens be locked at
the "A" Mark.

In other words, for other older Canon bodies, this lever is turned to the proper position for closing down the aperture
upon information received from the EF and Servo EE Finder. Thus the proper exposure can be obtained and
unmanned EE photography is possible. During those days, lenses other than Canon FD lens do not have these
features. Therefore, it is impossible to use them for EE (AE) photography. The tremendous success of the shutter
priority AE based Canon AE-1 in 1975 firmly put Canon on the driver seat as being the forerunner of camera
automation. | remembered Minolta was the first Japanese camera maunufacturer to react and it fact, won introduced
the world's first multimode AE body slightly ahead of the equally popular Canon A-1 with their XD-7 (Or XD-11 in US)
model that also combine Program AE other than the popular automatic aperture and shutter priority exposure control.

4. EE Lock Pin. A safety lock pin to prevent accidental movement of the aperture ring over to the 'A’ mark. When this
pin is pressed, the lock is released and the aperture ring can be turned. The lock pin for earlier FD lenses is located
at a separate ring just above the chrome mounting ring. The newer FD lenses has it at the same aperture ring.

5. EE Switch Pin. When the preset aperture
ring is set at the 'A' mark for EE use, the lens
can be attached only to the cameras designed
for EE photography. If the lens is attached to
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Lens Components:

Lens Construction and Types
Thorough knowledge ol the rela-
tionship between the camera body
and the lens i1s important if vou are
going to make the most ol the wide
range of lenses that are part of the
Cunon SLR system. Here, we will
consider the vanous components
that make up a lens, the function
and role of these elements and
their relatonship to the camera
by,

“Lens™ is a simple word, but a lens
consists of a comphicated assembly
of various lens elements in addition
1o the barrel, diaphragm, mount
and other mechanical components
Of these, the construction of the
lens proper is particularly impor-
tant

While it is possible 1o take a picture
with just one simple convex lens,
the results would not be sharp over
the whole field. Color reproduction
would also be less than desirable

To make a lens capable of produc-
ing  sharp, undistorted  images
requires an assembly of several
convex and concave lenses. You
may have noticed that lens specili-
cation tables usually have headings
that read “groups”™ and ‘ele-
ments’';, these figures indicate how
many components make up the
lens. For example. two or more ele-
ments (simple lenses) joined to-
gether count as one group. The
number of clements and groups
depend on lens design. However,
the number of elements and groups
in a lens increases as aperture
grows larger, angle of view grows
wider and, in the case of a zoom
lens, more than one focal length is
incorporated in its design. These
muluple clements and their design
improve overall lens performance.
There is an infinite vaniety of con-

Trigiet

Gauss

Tessar
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Form and Function

cave and convex lens combina-
tions. However, when the purpose
and performance of lenses have
similariies  (for  example,  wide-
angle lenses). the lens combina-
tions closely resemble each other

By grouping similar lenses, it is
possible to classify them into cer-
Ln types.

The majonity of lenses can be classi-
fied as symmetrical or asymmeln-
cal types. A symmetncal  lens
design consists of dentical  ele-
ments on both sides of the lens
diaphragm:,  the  representative
example i1s the Gauss type. Most
standard lenses are designed closely
along this line

Asymmetrical lenses are lypes in
which the structure and positions of
the lenses in front of and behind
the diaphragm differ. Typical ex-
amples are the Triplet and Tessar
Lypes.

Lens designs commonly used today
mclude Xenotar, Sonnar, Ernostar
and Retrofocus. Among the special
lens types there are the mirror
reflex, or catadioptric, lenses and
room lenses,

The Mechanics of Focusing
Focusing on a particular subject in-
volves moving the lens in relation
to the film planc—cither closer or
lfarther away. This is usually accom-
plished with a helicond arrange-
ment. A helicowd 15 actually a senies
of threads on the lens barrel nested
in a second series of threads. As
vou turn the focusing ning the bar-
rel ndes on the helicod, moving
the lens clemenis. With most
designs the lens itsell does not
rotate; instead, it moves back and
forth. Normally it takes less than
one complete turn of the locusing
ring 10 move the lens from its
closest focusing distance o infinity
In some lens systems, notably
zoom lenses, only the front group
of lenses moves when you focus,
And with long telephotos only the
rear group ol lenses moves during
focusing,

The Function of the Diaphragm

If you look directly into the lens
barrel with the lens stopped down
vou will see the diaphragm. a set
ol metal blades for varving the size
of the lens opening. Known as
the aperture, this opening regulates



the amount of light that goes
through the lens, You can adjust
the size of the aperture by turning
the aperture nng on the outside of
the lens barrel. The size of the ap-
erture 15 indicated by a senies ol
numencal markings called f-num-
bers or /stops which are engraved
on the aperture ring. The numbers
actuadly refer to the ratio ol the
diameter of the opening to the focal
length of the lens. A small number.,
let's say |4, indicates a large open-
ing. A large number. 16 for in-
stunce, indicates a small opening
T hus as the numbers become larger
the aperture becomes smaller allow-
ing progressively smaller amounts
of hght 1o reach the lilm. Moving
Irom 4 given aperture to the next
smaller reduces the amount of light
by hall. In addition 10 controlling
the amount of light, the aperture
also controls the depth of field
When vour subject is in focus, there
I8 4 certin area in front of and
behind 11 which will also be n
focus. This area of sharpness 15
called depth of field and varies de-
pending on the aperture. Depth ol
hield s also aflected by lens local
length and shooting distance. and
twends 1o be greater in the back-
ground than in the foreground

Aperture also has an effiect on lens
aberrations which are unavoidable

image  delects These aberrations
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aflect the ability of a lens to record
a point ol light as a point, and
stranght line as a straight line

The Lens Mount and What It
Does
Basicallv, the lens mount lastens
the lens to the camera—but there's
d 1ot more 1ot than that. 11 vou'll
look at the rear ol a Canon lens
mount vou will see several levers
and pans
transmut and receive information
1o and rom the camera. For exam-
ple, data 10 and from the camera’s
light meter is transmitted through
these pins and levers. In addition,
the signal from the shutter release
1o the automatic diaphragm mecha-
nism s sent through the lens
mount/camera coupling system
here are two lens mount vpes
thread (o and  bavonet
Until recently, the thread mount
wis extremely popular. Not only
manulacturers ol cameras employ-
mg this mount, but ndependent
lens makers also produced thread
mount lenses. As cameras became
more automatic and sophisticated
however, the thread mount began
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simply impossible 1o retain the pre

asion needed 1o assure accurate
coupling ol camera and lens. Con-
stant lens changing produced wear
that caused musalignment. In addi
ton, changing thread mount lenses
15 a slow process. The bavonet
mount s considerably laster, morg
able 10 absorb punishment and can
retain the required  precision
Canon's approach to the bayonet
mount concept 15 unique. s lea-
tures are explained in greater detal

on page 34

What Those Numbers Mean

Take a look at virtually any lens de
signed  Tor 35Smm cameras and
you'll see several groups of num
pers. Once yvou discover the fund
tons ol the wvarious indications
vou'll find them extremely useful
First, let’s look @t the front of a
lens. Typically you will see some-
thing on the order of 50mm 1:1.4,
axmm 1:1.8 or other combinations
The first number, for example
sUmm. indicates the focal length
which s an indication of the lens

angle of view and imaee maembicn

ton. Anvthing less than S0mm is a
wide-angle, and generally anything
maore than 50mm is a telepholo
lens. As discussed previously, the
sccond number, for example, 1:1.4
or /1.4, indicates the maximum
aperture or widest opeming ol the
lens. The larger the aperture, the
greater 1s speed or hight gathenng
power. A series of [/stops on the
aperture ning indicate the dia-
phragm range (largest 1o smallest
opening). Numbers may typically
range from /1.4 to (/22 or 1/2.8 1o
1/32. There is also an “*A" setting
alter the smallest aperture. This
setung 15 used lor automatic expo
SUre operalion on Certam camery
maodels

A second senes ol numbers on the
tocusing ring indicate distance and
range from the mimimum focusing
distance 1o infinity The closest
locusing distance vanes with the
local length. Shorter focal length
lenses—standard and wide-angle —
permit  shorter camera-to-subjegt
distances  than l|,‘|-_;|=|tn1|r lenses
I'he exception to this are the macro

lenses which are decionand e von
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close locusing. The focusing dis
tance 15 indicated i meters and
et

(n the lens barrel adjacent o the
distance scale 1s the depth of field
scale. As menuoned on page 9,
the depth of lield scale denotes the
cong ol acceplably sharp focus in
front of and behind the subject
Depth of field s an important

tor i controlling the eflect of a pi

ture and will be discussed in mor
detail in the section Linder

standing Depth of Field."™

In addition to the basic Tocal length
lenses such as wide-angle., standard
and telephoto, there are speciahized
lenses which have added controls
for  particular  purposes.  Zoom
lenses, Tor example, have a control
for varving local length. The Canon
IS 35mm I72.8 lens has mecha
nisms [or nlung and shilting the
lens o adjust perspective and
control depth of ficld. Fisheve
lenses have extreme coverage with
a 1807 angle ol view. We'll discuss
these special lenses later in greates
detl



