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LEARNING THE CAMERA: THE DETAILS OF THE LENS 
(Yes, this is going to be long…) 

 
The lens is one of the fundamental tools of photography. There are two main types: camera lenses and 
enlarging lenses. We’ve been using the latter on the enlargers in the darkroom and those won’t totally 
apply to this lesson. The camera lens is located on the front of the camera body and has several 
functions: It gathers light from the subject you are photographing, allows you to focus that light on the film, 
and controls the amount of light that reaches the film. It also determines how much of the subject will be 
included in the picture and which parts of the subject will be in or out of focus. You will learn about these 
controls and how to harness them. Some cameras have a fixed lens (one that is permanently attached to 
the camera body) but our cameras that we use here have interchangeable lenses.  
 

 
 
Interchangeable lenses offer a lot of creative control and have a wide range of uses. For example, you 
might choose to replace your lens with one that’s better for low-light situations, close-ups, or shooting 
distant subjects. A lens from one camera manufacturer usually doesn’t fit on a camera from another 
manufacturer; we’ll be learning about the difference between all of these are as your creative needs 
expand.  
 
Probably the most obvious thing a camera lens does is focus. It does this by gathering the scattered light 
rays that are reflected by a subject, causing them to converge on film to form the picture. But you don’t 
have to understand optics to use your camera lens.  Some camera systems offer manual focus only. 
Others offer autofocus (AF), or automatic focusing, in which the camera and lens work together to do the 
focusing for you. However, most autofocus cameras have a switch—sometimes on the side of the lens, 
sometimes on the camera body—that allows you to choose either manual or automatic focusing. Manual 
focus is the simplest to understand, but not always the simplest to use. When you turn a ring on the barrel 
of the lens, it moves the lens in and out to achieve focus. With some lenses you can see the physical in-
and-out movement when you turn the focus ring and others have internal focusing (IF). As you look 
through the viewfinder of most manual-focus SLR cameras, you can actually see the subject become 
sharper when you turn the lens. Some models (including our Vivitar cameras and a lot of the older 
cameras we have) use a focusing aid called a split-image circle in the viewfinder. (See image below.) 
 
As you view the subject, you see a horizontally bisected circle in the middle of the viewfinder. When the 
subject is out of focus, the image details depicted in the top and bottom halves of the circle don’t align; 
when the subject is in focus, they do align. (See picture on next page.) 
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In most cases, autofocus is quicker, simpler, and more accurate than manual focus. To autofocus, you 
point your camera at your subject so that the focus point, usually indicated as brackets, boxes, or other 
marks in the center of the viewfinder, covers the part of the subject you want in focus. Press the shutter 
button halfway down to activate the focus, and then press the button all the way down to take the picture. 
Sounds easy enough, but in practice autofocus doesn’t always work as well or as quickly as you might 
like. Since most of the cameras we have use manual focus lenses, this probably won’t apply to some of 
you. This is mainly for those of you who may choose to bring their newer cameras or who are looking into 
getting an auto-focus camera in the future. For those who do, I’ve added a section (on page 10, to be 
exact) that deals specifically with auto-focus and how to deal with its problems at the end of this handout.  
 
 
LENS APERTURES 
 
All lenses have an aperture, an opening created by a series of overlapping blades that allows light into 
the camera. The lens aperture is adjustable on almost all camera lenses. You can open it up to allow 
more light in, or close it down to reduce the amount of light that passes through. Film of a given speed 
(sensitivity to light) needs a certain amount of light, not too much and not too little, to record an image. 
The size of the lens aperture is one of two factors in determining how much light is allowed to reach the 
film (the other is, of course, the shutter speed on the camera) and, thus, is critical in controlling correct 
film exposure. F-stop refers to the size of the lens aperture. Most lenses offer a wide variety of f-stops, 
sometimes set manually by the photographer and sometimes set automatically by the camera. The terms 
lens aperture and f-stop are often misunderstood and confused; lens aperture refers to the physical lens 
opening and f-stop represents a measurement of that opening. The f-stop numbers are counterintuitive. A 
higher f-stop number indicates a smaller lens opening, which means that less light passes through; a 
lower f-stop number indicates a larger lens opening and more light passing through. A lens set at f/16, for 
example, allows much less light to pass through than a lens set at f/2.  
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In simple terms, you need a relatively large opening in low-light conditions to allow enough light to expose 
the film, and a smaller opening in brightly lit conditions so you let in no more light than is needed. Note 
that your other primary control, shutter speed, is equally important in determining film exposure. 
 

 
 
Some lenses permit you to set the f-stop using numbers printed on an aperture ring, a movable control 
on the lens. To set an f-stop, you simply turn the aperture ring on the lens until it matches up with a 
marker, such as a line or a diamond-shape indicator. Most automatic cameras don’t have f-stops 
indicated on the lens at all. You set the f-stop on these lenses by rotating the control wheel, a dial on the 
camera body, until the desired f-stop is displayed on the LCD panel and/or in the camera’s viewfinder. 
 
The f-stops above have a special relationship to each other, one that is critical for understanding film 
exposure and how to control it. Changing the lens aperture setting from one of the f-stops in this list to 
one that comes just before or after it halves or doubles the amount of light the lens allows through, 
depending on whether you make the opening smaller or larger. For example, changing from f/8 to f/11 
makes the lens aperture half the size, so it lets in half the light. Changing the lens aperture by two f-stops 
from f/8 to f/16 reduces the light to one-fourth. Conversely, opening the lens from f/8 to f/5.6 doubles the 
amount of light let in and opening it to f/4 allows in four times the amount of light. 
 

 
 
Some lenses are described as “fast” and others as “slow”. A fast lens has a large maximum aperture, 
such as f/1.4, f/1.8, or f/2. Such lenses are capable of allowing a lot of light in to reach the film, making 
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them excellent choices for low-light conditions, such as outdoors at night or indoors; these lenses also 
allow for faster shutter speeds to capture subjects in action. A slow lens has a smaller maximum 
aperture, perhaps f/3.5, f/4, f/4.5, or f/5.6. Such lenses don’t let as much light in, so they require bright 
light conditions or auxiliary lighting, such as a flash or a complete studio lighting setup; otherwise, they 
may require slow shutter speeds and possibly a tripod to steady the camera. Remember that all our 
camera lenses stay wide open (at their maximum aperture), regardless of what f-stop you choose, until 
you actually take the picture. An f/2 lens, for example, will remain open to f/2 even if you set the lens 
aperture to any other f-stop in preparation for your shot. The lens and shutter are coupled, so when you 
press the shutter button, the lens automatically closes down to the selected f-stop for the correct 
exposure, and then the lens instantly opens up again to its maximum aperture until you press the shutter 
button for the next picture. This guarantees that the viewfinder will show the brightest possible image for 
easiest viewing and focusing, since the most possible light passes through the lens. 
 
 
DEPTH OF FIELD 
 
The term depth of field refers to the depth of the zone that is visibly sharp in the picture, from the closest 
to the farthest parts of the scene. Suppose you focus your lens on a tree 10 feet away. Even though you 
focus precisely on the tree, an area in front of and an area in back of the tree also will usually be sharp. 
The degree of that sharpness, from front to back, is the depth of field. The depth of field of a picture may 
vary widely and is controlled by these factors: lens aperture, distance to subject, and lens focal length. 
 

 



http://blackandwhitejungle.wordpress.com 5 

 
Lens aperture. The smaller the lens aperture you use, the greater the depth of field. Thus if you set your 
lens at f/16, you will produce an image with far greater depth of field than if you set the lens at f/2, other 
factors being equal. Lens aperture is probably the most understood factor in controlling depth of 
field, but the next two factors are just as important. Distance to subject. The greater the focusing 
distance (from camera to subject), the greater the depth of field, assuming the lens aperture and focal 
length stay the same. If you use a 50mm lens and focus on a subject 20 feet away with the lens aperture 
set at f/8, you will get much more depth of field than if you focus with the same lens at f/8 on a subject five 
feet away. 
 
Lens focal length. The shorter the focal length of the lens, the greater the depth of field. If you use a 
28mm wide-angle lens, you will get far more depth of field than if you use a 200mm telephoto lens set at 
the same lens aperture and focused at the same distance; for example, a 24mm lens set at f/8 and 
focused 10 feet from the subject has greater depth of field than a 200mm lens that is also set at f/8 and 
focused at 10 feet. A zoom lens produces more or less the same depth of field at a certain setting as a 
fixed-focal-length lens of that same length; thus, a 28–80mm zoom lens set at 50mm will produce the 
same depth of field as a fixed 50mm lens. You can increase or decrease depth of field by changing any of 
the above variables, but keep in mind that they are interrelated. For example, you can increase depth of 
field by closing down your lens aperture to a smaller f-stop. But if you move closer to the subject and 
refocus, you may actually end up decreasing the depth of field. The ability to render your subject 
uniformly sharp is one of photography’s great strengths, so most times you will want as much depth of 
field as the situation allows. However, there are times when you will want to have the subject (or another 
part of the image) sharp and the background or foreground blurred, such as when you focus on a portrait 
subject and let the background go out of focus. 
 

 
 
Within limits, you have the ability to vary the lens aperture, focusing distance, or focal length, either to 
maximize depth of field or to focus selectively. But sometimes, additional limiting factors come into play. 
Subject lighting is one. Brighter lighting usually requires a smaller lens aperture, which delivers greater 
depth of field—whether you want it or not. Film speed is another consideration; slower-speed films require 
more light and thus larger lens apertures, which produce less depth of field. Furthermore, a subject that 
requires you to move closer, such as a flower, decreases your depth of field because of the close 
focusing distance, while a subject that requires you to be further away, such as a landscape, results in 
greater depth of field. Your choice of composition also may weigh in. If you like to show a lot of the 
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environment around your portrait subject, for example, you will create greater depth of field by moving 
further away or using a wide-angle lens; if you like framing your subject tightly by moving in closer or 
using a telephoto lens, you will get less depth of field. Often you won’t have to worry about having enough 
depth of field. Chances are you will have enough if you are using a medium-to-small f-stop and if you are 
far enough away from your subject, or if you are using a wide-angle lens (35mm or wider). With 
experience, you will learn to estimate the impact of these factors. 
 
Guess focusing is one method of using the depth-of-field factors that allows you to work quickly without 
ever looking through the camera to focus. Start by guessing how far the camera is from your subject and 
set that distance on the lens distance scale, the ring or window on the side of the lens that indicates how 
far away the lens is focused. Then choose the smallest lens aperture you can use that would still be 
practical for the lighting conditions (a large f-stop in low light or a small one in bright light). If your distance 
guess is close enough and the lens aperture small enough, your subject should be acceptably sharp — 
most of the time. Using a wide-angle lens makes guess focusing more accurate by providing inherently 
more depth of field. Say your subject seems about 8 feet away. Set the distance scale at “8,” set as small 
a lens aperture as you can, then quickly take the picture without looking through the viewfinder to focus. 
Quickly is the operative word, as guess focusing allows you to work so your subject will barely notice he 
or she is being photographed. You may make some bad guesses along the way and get a few out-of-
focus pictures, but when you are successful your pictures will have a spontaneity and candidness that 
you may not get if you have to spend time focusing. 
 
 
ANGLE OF VIEW & DIFFERENT LENS TYPES 
 
Aside from helping to control focus and film exposure, a camera lens also controls the angle of view, or 
how much of the scene the lens sees from camera to subject. Some lenses take in a narrow view of the 
subject while others see a normal or wide view. A special category of lenses, called zoom lenses, can see 
a range of angles. Most lens types break down into these categories reflecting different angles of view: 
normal, wide angle, and telephoto. What makes a lens normal, wide, or telephoto is directly related to its 
focal length. The shorter the focal length, the more of the subject the lens sees.  
 
Focal length is almost always measured in millimeters (mm). Fixed-focal length lenses, also called 
single-focal-length lenses, offer only one angle of view; these include 28mm, 35mm (not to be confused 
with the actual 35mm camera), 50mm, 85mm, 135mm, and 200mm — though many other lengths are 
available. Zoom lenses offer a choice of focal lengths and angles of view; they also come in a variety of 
sizes, such as the popular 28–80mm and 80–200mm. 
 
Normal lens: A normal lens (sometimes called a “kit lens”, depending on the build quality) sees and 
records the subject much as your eye sees it. Looking through a normal lens, you will see an angle of 
view of about 46 degrees. Typically a normal lens for a 35mm camera has a focal length of about 50mm, 
but it could range from 45 to 58mm. A normal lens is a good general-purpose lens. Its 46-degree angle of 
view does not create any obvious visual distortions — that is, the subject looks normal — and it offers 
some important advantages over other types of lenses. It is relatively compact, light, and inexpensive. 
There are many uses for normal lenses, including general photography of people, places, and 
landscapes. What constitutes a normal lens varies from one film format to another; the larger the film 
format you use, the longer the lens focal length needed to create a normal angle of view. In fact, you will 
need different focal-length lenses for wide-angle and telephoto views, as well, with different film formats. 
The focal length of a normal lens is approximately equal to the diagonal measurement of the film format 
you use. For example, a 35mm negative measures 24 x 36 mm, so the diagonal measurement is 
43mm—or approximately 50mm. For larger film formats, a normal lens is accordingly longer: 
approximately 80mm with 6 x 6 cm (21⁄4" x 21⁄4") film, 105mm with 6 x 7 cm (21⁄4" x 23⁄4") film, and 
150mm for 4" x 5" film 
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Telephoto lens: A telephoto lens sees and records a narrower angle of view than a normal lens does. 
Subjects viewed through a telephoto lens appear magnified, or larger than they really are. Telephoto 
lenses have longer focal lengths than normal lenses, so they are sometimes called long lenses (or long-
focal-length lenses). Some common telephoto lenses for 35mm cameras include 85mm, 105mm, 
135mm, 200mm, and 300mm; some are even longer. The longer the lens, the narrower the view. With a 
35mm camera, a 105mm lens has an angle of view of about 23 degrees, whereas a 200mm lens’s view is 
approximately only 12 degrees. Because it magnifies the subject, a telephoto lens is especially useful 
when you can’t get physically close enough — or when you don’t want to — such as when you’re 
photographing sports action from the sidelines or candid portraits, trying not to interfere with your subject. 
It also helps to make your subject stand out from the background (and/or foreground) because telephoto 
lenses don’t produce a lot of background-to-foreground sharpness, also called depth of field.  
 
Telephoto lenses also lead to image distortion. Your subjects appear closer to the camera and larger than 
they appear in real life. In addition, you will find that the background and foreground appear compressed 
or flattened out, as though they are closer to each other than they really are. Note that these distortions 
are the opposite of those caused by a wide-angle lens, where subjects appear further away, smaller, and 
curved rather than closer, larger, and flat. The degree of such distortion varies with several factors, 
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primarily the focal length of the telephoto lens you are using. The longer the lens, the more extreme the 
distortion. Keep in mind that such distortion can be used to good effect; for instance, the slight flattening 
effect of a short telephoto lens (85–105mm) often flatters portrait subjects. To see a very good gallery 
with examples of this lens distortion with different lenses and different focal lengths, see photographer 
Stephen Eastwood’s photo tutorial on the subject here. 
 

 
 
Zoom lens: Unlike fixed-focal-length lenses, offer a range of focal lengths, from wide-angle to telephoto 
(35–80mm, 28–200mm, 35–300mm, and so forth). Many new cameras come equipped with a moderate 
wide-angle to telephoto zoom lens, such as 35–80mm. Zoom lenses also come in a range limited 
to wide-angle or, more commonly, telephoto focal lengths. Available wide-angle zoom lenses have 
ranges such as 17–35mm, 20–35mm, and 20–40mm; telephoto zoom lenses include such ranges as 
70–200mm and 100–300mm. Zoom lenses can be set at any focal length within their range. So in theory 
you can use a 35–80mm lens at 38mm, 46mm, or 76mm, lengths that are not available at all in fixed-
focal-length lenses. You may not know the exact focal length you’ve set, because the scale on your zoom 
lens, if there is one at all, can’t be set that precisely. But this focal-length flexibility does allow you to 
compose a subject more critically without physically moving; you can loosen the composition by zooming 
back a bit to reduce the size of the subject (fitting in more of the overall scene) or tighten it by zooming 
closer to magnify the subject. 
 
The biggest advantage of zoom lenses, however, is their convenience. You only need one or two lenses, 
say, a wide-angle zoom and a telephoto zoom, to cover a very wide range of focal lengths. This means 
less bulk and weight in your camera bag and less changing of lenses when photographing. This can be 
critical when photographing spontaneously or shooting quick-changing subjects, situations when you may 
otherwise lose the moment if you have to take the time to remove one lens and replace it with another. 
The quality difference between fixed-focal-length lenses and zooms is a subject of some debate. Modern 
zoom lenses are optically excellent, though many older models are not. Zoom lenses typically may have 
more bulk and weight than your fixed-focal-length lenses. They also are often more expensive.  
 
Possibly the biggest disadvantage of zoom lenses is that they are almost always relatively slow; they 
have smaller maximum apertures, which means they are not as useful when you are photographing in 
low-light situations without flash or other accessory lighting. Almost any 50mm fixed-focal-length normal 
lens, for example, will allow much more light in to the film when set at its maximum aperture than would a 
35–80mm zoom set at 50mm. For example, a fixed-focal-length 50mm lens may have a maximum 
aperture of f/2, while a 35–80mm lens set at 50mm may have a maximum aperture of only f/4. 
 
Macro lens: Most lenses for SLR cameras focus no closer than about 12 to 18 inches (or even further) 
away, and you can’t even get that close with longer SLR lenses and lenses for most point-and-shoots, 
rangefinders, and twin-lens-reflex cameras. There are accessories that allow you to focus more closely, 
but the simplest way is to use a macro lens, a lens specially designed for the task. There are fixed-focal-
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length macro lenses that focus quite close, as close as an inch or two away from the subject in some 
lengths; however, most macro zoom lenses don’t focus as close. You can use almost all macro lenses 
like any other lens to focus at any distance. But unless you plan to focus close up, buy a non-macro lens 
instead. Macros are more expensive and often have a smaller maximum aperture than a comparable 
fixed-focal-length lens. True macro lenses are generally available in normal or slightly telephoto sizes, 
such as 55mm and 100mm. 
 
Mirror lens: he mirror lens is a special category of long lens that optically folds the focal length into a 
more compact lens package. It’s usually available in focal lengths of 300mm, 500mm, and 1000mm. A 
standard lens of such a long focal length is heavy and bulky, but a mirror lens is much lighter and 
therefore much easier to handhold than its bulkier standard-focal-length equivalents. It also is much less 
expensive. While mirror lenses give good results in most cases, they are generally optically inferior to 
standard long telephoto and telephoto zoom lenses. For the most part, you use a mirror lens like any 
other lens, except for one important difference. Mirror lenses are slow; usually f/8 or f/11 is the only 
aperture offered. Because you cannot vary the lens aperture, you have to control exposure by changing 
shutter speeds and/or by using a faster or slower film. 
 
Ultrafast lens: Standard fixed-focal-length lenses generally open to a maximum aperture of f/2. Some, 
including the standard lenses on our Vivitar cameras, are even smaller. (Most zoom lenses open to no 
more than f/3.5 or f/4.) But there are lenses that will open up especially wide to let in much more light. A 
50mm lens that opens to f/1.8 or f/1.4 is fairly common, but there also are a few models that open even 
wider, to f/1.2 and even f/1.0. These are sometimes called ultrafast lenses. They allow you to 
photograph under very dim light, because they let in so much light when set at their maximum aperture. 
Ultrafast lenses also are relatively expensive and sometimes bulky. Keep in mind that at such wide 
apertures you will get very little depth of field. This can be a problem if you need to get a lot of your 
subject in focus, but some photographers actually like the shallow focus effect. These are likely to be the 
most expensive lenses you will find. 
 
Fisheye lens. A fisheye lens is a very short-focal-length lens, usually 8mm to 16mm, which provides an 
extreme wide-angle view, generally from about 100 degrees to as much as 180 degrees. The widest (and 
sometimes cheapest) fisheye lenses actually produce a circular image. All fisheyes produce a strong 
visual distortion in which the image appears convex, bulging out at the center, toward the edge of the 
image. This distorted appearance is precisely the reason why some photographers use fisheye lenses. 
Another reason is that you can include an extremely wide subject area, even if you are shooting in 
extremely close quarters. Also, such a wide view means that the size of subjects in the foreground will be 
exaggerated. And fisheye lenses produce sharp focus in virtually all parts of the picture, even if you set 
the lens at a wide aperture, such as f/2.8, where the depth of field is usually minimal. The effects of a 
fisheye lens are strong and can overwhelm the picture, so it’s generally best to use it with discretion. 
Aiming the camera and lens roughly at a scene’s horizon line will help keep distortion in check; tilting the 
camera and lens up or down will exaggerate the fisheye effect. 
 



http://blackandwhitejungle.wordpress.com 10 

 
 

Above is the promised quick overview of auto-focus lenses and how to deal with its problems. Don’t 
hesitate to ask me any questions or ask for advice about cameras if you’re looking on getting one for 
yourself.  
 
Don’t forget that I’m always available via email if you have any questions regarding any of this material at 
juanm.verduzco@gmail.com. If you use GTalk via Gmail, you can reach me at the same address 
depending on how late it is. 


