


























































































































































































































































































































COLO U R  TEM PERATU R E  

The colour o f  'white' 
light can be expressed as 
its colour temperature. 
Natural sources vary from 
1 0-1 2 000 K for the l ight 
from a clear b lue sky to 
below 4 000 K for even i ng 
sun. Most pictu res are 
taken in  overcast days at 
6500-7500 K or  sunl it  at 
5500-6500 K. Light d i rect 
from the sun is a round 
5000 K. Dayl ight fi lm pro­
duces neutral pictures at 
around 5500-6000 K. 

Artificial l ight sources 
cover a smal ler range of 
colour temperature. The 
usual sources are electronic 
flash at 5500-6000 K a nd 
tungsten l ights at 3200 or 
3400 K .  T u n g sten -
balanced fi lm is intended 
for 3200 K. 

Conversion filters a l low 
you to use the 'wrong' fi lm.  
They absorb l ight, lead i ng 
to l o n g e r  exposu res, 
especial ly the D - 1  ( 80 B )  
filter. 

M i xed l ighting shows on 
any colour picture. You 
must filter one of the l ight 
sources to match the other, 
and use suitable film. 

,ff\-, 
;v 



Fluorescent sources 
The concept of colour temperature and thus mired values 
can only be applied to white light that consists of a more 
or less even distribution of all colours. Of course, the 
exact proportions change with the colour, but light from 
the sun, or from incandescent sources, such as tungsten 
lamps has such a 'continuous' spectrum. 

On the other hand, fluorescent and discharge lamps 
often have very discontinuous spectra. The light from a 
simple sodium discharge tube, for example, consists 
almost entirely of two wavelengths (in the yellow­
orange). Modern 'high-pressure' types have a broader 
spread, but still a preponderance of the characteristic 
sodium wavelengths. Mercury vapour lamps produce a 
mixture of seven major wavelengths. Of course, neither 
of these light sources appear white to the eye though they 
do illustrate the principle. In a colour transparency, 
sodium lamps appear a strong red, and mercury vapour 
lamps green. 

Fluorescent tubes use fluorescent substances to fill out 
the spectrum from a discharge source so that the light 
looks about white. There are several different colours of 
white in common use. Special 'colour matching' tubes 
use a wide enough range of fluorescence to produce a 
nearly continuous spectrum. 

Ordinary tubes, on the other hand, just produce a mix­
ture of wavelengths that look right. Such tubes can pro­
duce transparencies of quite a different colour. However, 
the more recent types can usually be relied on to give 
pictures of reasonably consistent colour. Follow the filter 
recommendations in the table as starting points. Wherever 
possible make a series of tests before you take any really 
important shots by fluorescent light. 

Colour measurement 
With a reasonably continuous spectrum, the most accurate 
way of colour matching is to measure the colour tempera­
ture, and calculate the filter you need from that. If you 
are called on to produce really neutral colour balance 
transparencies in a wide range of lighting, you need a 
colour temperature meter. 

The Minolta Color Meter measures incident-light level, 
and its colour temperature between 2500 K and 1 2  500 K. 
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T H E  M I N O LTA COLO R 
M ETER.  

The M i nolta Color Meter 
has four blue/red ranges, 
and a green/red range to 
match colour f i lm to most 
l ight sources, or with 
s imple operation : 

1 .  Select suitable b lue/ 
red function. 

2 .  Turn centre d ia l  to 
select colour range, 02 
covers normal dayl ight, 
T2, normal tungsten. 

3 .  Lift up  d ia l ,  set red 
triangle aga inst f i lm 
type. 

4 .  T a k e  i n c i d e n t - l i g h t 
read ing.  

5 .  Press and release but­
ton. 

6.  A l ign main  red i ndex to 
needle. 

7. Read LB value against 
i ndex. Translate that to 
fi lter with scale on 

reverse. 
8. For u nusua l . sources 

then choose green/red 
sca le. 

9 .  Point to l ight source. 
1 0. Press and release. 
1 1 .  Rotate black d ia l  to 

a l ign  red index to read­
ing.  

1 2 . Read off C C  number, 
and convert on scale 
(at back ) .  

To adjust zero before 
inserting batteries, turn the 
coin slot. 

Check zero by depress­
i ng reading button. 

Five PX-625 type bat­
teries go behind the l ight 
measuring cel l .  
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It has four ranges of red/blue measurement, and (rather 
unusually) a red/green range as well. The meter dials give 
a read-out of filter colours and values. 

The meter is powered by five I .3 v mercury cells type 
RM625 or equivalent. Before fitting them, depress the 
operating button and check that the meter needle goes to 
the centre zero ( o ). If it does not, adjust the setting with a 
coin in the ZERO ADJUST slot at the back. The batteries 
then go in behind the cover at the back of the sensor. 
Make sure that they match the + - codes. Pressing the 
battery check button and the reading button together 
should take the needle to the red BC area. 

Choose the blue-red metering range with the centre 
knob : TI is 400-300 mired (2500-3330 K) ; T2, 363-
263 mired (2750-3800 K) ; D I ,  270-I70 mired (3700-
5 880 K) ; and D2, I 8o-8o mired (5560-1250 K) . For most 
D 1 .  

Calibrate the calculator dial to your film type by lifting 
the centre knob and turning until the red arrow aligns 
with the correct colour temperature. B is for type B arti­
ficial light film (3200 K) and D for daylight-type (5500 K). 
A is for type A (Photoftood) film (3400 K) and F for flash 
type (3800 K) ; these two film types are now rare. 

To check the light intensity, turn the mode selector to 
I, make sure that the range selector is at x I, and take a 
normal incident light type reading by depressing the 
operating button. If the meter reads more than I 32 lux 
there is enough light to measure the colour temperature. 

Next, select B/R (blue-red measurement) and take 
another incident-light reading. As you release the button, 
the needle locks. If the meter needle goes off the scale, 
choose another blue-red metering range and meter again. 

Now rotate the main index dial to align the red index 
line on its rim with the meter needle. The figure under 
the main index dial shows the colour balancing change 
you need. The table on the back of the meter converts the 
figures (Y or B) into filter designations. This is the filter 
you need to achieve neutral colour balance in normal day­
light or tungsten lighting. 

Occasionally, you may need to adjust the red-green 
balance. If so, leave the main index in its correct B/R 
position, and switch the meter .to B/G (do not alter the 
B/R range selector), press and release the reading button 
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in the normal way to take the reading. Now rotate the 
black ribbed CC filter dial to align its red index to the 
metered value (between + 50 and - 50) on the scale just 
beside it. The magenta or green CC filter value is then 
shown in the centre of the CC filter cut out. Again the 
actual values are shown on the table on the back of the 
meter. 

The Minolta Color Meter is primarily intended for 
selecting filters needed for accurate colour balance con­
trol. If you are using the 'wrong' film with a balancing 
filter, you must set the meter to account for that. Thus 
with Type B film and an 85B filter, set the film-type scale 
to D. Alternatively, if the light is bright enough, take all 
your readings through your 85B (A-D conversion) filter. 

If you want to measure colour temperature, choose the 
correct range, set the film-type index to your first estimate 
of the colour temperature ; set the main ring so that the 
LB filter index is at zero, and take a reading. Adjust the 
film-type scale accordingly, reset the light balancing filter 
to zero. Carry on adjusting until the meter indicates that 
you need no correcting filter for the light source. Then 
you can read off the approximate colour temperature. 

L 1:qh t-balancing filters 
Much paler than conversion filters, these are just what 
you need to make small corrections in colour temperature. 
The amber (red) filters have positive mired-shift values ; 
they are commonly graded in the Kodak Wratten 8 1  
series. The blue filters, with their negative mired-shift 
values are in the 82 series. The code letters for each 
designate its strength. Some filters of this type are cali­
brated in decamireds. Thus, an Rr . 5  filter makes a mired 
shift of 1 5 .  

Colour- compensa ting filters 
Other colours of pale filter are available as colour­
compensating filters. These are graded in density units 
from the palest 0.05 to o. 5. They come in six colours : 
red (R), blue (B), green (G), cyan (C), yellow (Y) and 
magenta (M). They are coded with colour and density. 
Thus CC15M is a 0. 1 5  density magenta filter. These are 
the units used for the red-green scale on the Minolta 
Color Meter. 
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Polarized ligh t 
Light travels in straight lines, but oscillates or vibrates 
across the line of movement as it travels. Normally, the 
vibrations occur in all directions. In some circumstances, 
the vibrations can be restricted to a single plane still­
across the direction of travel. The light is then plane 
polarized. 

No natural light source produces polarized light 
directly. Light becomes polarized either by reflection, or 
by passing through a polarizing substance. Most non­
metallic substances can polarize light that is reflected 
(and incident, of course) at an angle of around 35° from 
the surface. As the angle becomes greater or smaller, so 
the polarizing effect reduces. 

Polarizing substances are transparent only to rays 
polarized in one plane. They absorb light polarized at 
right angles. Filter manufacturers produce such filter or 
screen material in sheets. 

A polarizing filter transforms normal light into 
polarized light. It also restricts the passage of light 
polarized at right angles to its plane of polarization ; so, 
if you rotate a polarizing filter in a polarized light beam, 
it will appear alternately light and dark. When the plane 
of polarization is neither parallel, nor across the plane of 
the filter, some of the light is transmitted. 

If polarized light is diffused, or reflected from a dull 
surface, it loses its polarization. 

Polarizing filters in practice 
With a polarizing filter on the lens, you can control the 
amount of already polarized light that reaches the film. 
With careful camera placing, this can subdue reflections 
from water, glass, etc. For example, if you take a picture 
at an angle of between about 20° and 60° to a sheet of 
glass, you will see significantly more through it with a 
polarizing filter in place. So, you can, for example, 
photograph the contents of a shop window. 

More subtly, you can suppress the unnoticed reflec­
tions from shiny ground cover, such as wet grass, thus 
increasing the colour saturation in your pictures. The 
most striking effect is with a blue sky. The blue light is 
reflected from particles in the atmosphere, and in certain 
directions is polarized. Most strongly so when you look 



POLA R IZED L I G HT 

Light from a l l  normal 
sources vibrates at random, 
so it i s  not polarized. 

A polarizing screen ab­
sorbs all the l ight except 
that v ibrating in its plane 
of polarizat ion-producing 
plane polarized l ight. A 
second screen set with its 
polarizing d i rection across 
the plane of polarization 
absorbs the polarized l ight. 

Light is polarized too 
when it is reflected 
obliquely from non - meta l ­
l ic · surfaces. Thus, you can 
control reflections i f  you 
shoot from the r ight a ng le, 
and absorb the polarized 
l ight with a screen on the 
camera lens. 

The plane of polariza ­
tion is always parallel to the 
polar iz ing surface, so you 
must rotate the screen to 
suit. 

Light reflected from a 
blue sky is polarized if you 
look at right-angles to the 
d irection of the sun. So, 
you can selectively absorb 
the l ight, thus darken i ng 
the sky in a colour or black 
and white picture. 



(or take pictures) at right angles to a line between you and 
the sun. Thus, at noon with the sun directly overhead, 
the light from the sky right round the entire horizon is· 
strongly polarized. 

You can thus absorb much of it with a polarizing filter, 
so producing a dark sky, even in colour transparencies. 
This is particularly effective for portraits, and for close 
ups of flowers or plants. This is the way to picture oranges 
brilliant against a deep blue sky. 

You can, alternatively, use the polarizer to enhance 
reflections. Oriented so as not to interfere with polarized 
reflections, the filter reduces the rest of the light from the 
scene-as does a neutral density filter. Thus, the reflec­
tions are reproduced relatively brighter. 

To use ·a polarizing filter, fit it on your lens, and view 
the subject normally. The front ring of the Minolta 
Polarizing filter rotates with the filter. As you turn it, so 
the image on your Minolta's viewing screen changes. 
When you have exactly the effect you want, meter the 
scene in the normal way, and take your picture. 

Just as other filters do, the polarizer absorbs some light, 
and thus needs greater than normal exposure-about 
3 x if you want the major part of your subject to come 
out at the normal density. Your Minolta's through-the­
lens meter takes care of that. If you use a separate meter, 
though, you must use the filter factor. 

Of course, if you want to darken the background or 
emphasize brilliant reflections, you have to underexpose 
your pictures. Just as with other 'experimental' shots, you 
are best advised to bracket your exposures in that case. 

Polarized ligh ting 
If you have sheets of polarizer on your lights, then you 
can control specular reflections, even from metal sur­
faces, irrespective of their angle of reflection. In the 
simplest case, if the camera polarizer is oriented at right 
angles to those on the lights, it will absorb all bright spots. 
There are two main uses for this technique : in lighting 
highly polished subjects such as jewellery, and in pro­
ducing a really black ground from glossy black paper 
when copying prepared artwork. 

In fact, with a three-dimensional subject, it is difficult 
to adjust the polarizers on three or four lights together ; 



and the filter on your camera. In practice, you can usually 
set up the scene and light it normally. Then screen 
whichever light causes undesirable reflections, and sup­
press them with your polarizing filter. 

Black-and- white films 
Coloured filters have a special effect on black-and-white 
materials : they alter the relative tones that different 
coloured subjects are reproduced. In general terms, a 
filter absorbs light of a complementary colour : thus 
reducing the amount that reaches the film, and so pro­
ducing a darker toned image in the print. Because it is 
normal to increase your exposure to take account of the 
overall light absorption, you also reproduce lighter parts 
of the scene the colour of the filter. 

For example, a magenta (red-purple) filter can change 
a picture of a fuchsia bush radically. The filter absorbs 
gree.n light, so the leaves come out much darker-almost 
black. At the same time, the dangling flowers come out 
much paler. The contrast is striking, transforming an 
otherwise grey and grey scene into strong black and 
white. All the other coloured parts of the picture come 
out more or less normally. Picturing flowers is one of the 
most important uses of strong coloured filters. Often, 
without a suitable filter it is difficult to distinguish flower 
from leaves in a black-and-white picture. Of course, for 
strict botanical record, you should not distort the tones. 

The most noted use of a contrast filter is to overcome 
the excess sensitivity to blue exhibited by most mono­
chrome materials. This results in unfiltered skies appear­
ing blankly white. A yellow filter (Y 48) darkens the blue, 
allowing clouds to stand out in realistic contrast. That is 
why a yellow filter is often called 'sky' or 'cloud' filter. 
To overemphasize the clouds, you can use a deep yellow, 
orange (056), or even a red (R6o) filter. 

Exposure and filters 
A filter absorbs part of the light that would otherwise 
reach your film. Thus, you need to increase the exposure 
to produce a normal-density picture. Each filter is given 
a factor, a number by which you must multiply the expo­
sure time to get a normal result. If you wish instead to 
change the lens aperture, remember that x 2 means open 
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up l stop ; x 4, 2 stops ; x 8, 3 stops ; x 1 6, 4 stops ; and 
so on. 

A minolta through-the-lens. meter works quite well 
with pale filters, and perfectly with neutral-density and 
polarizing filters. You can meter through the filter, or 
shoot on 'automatic' without any problems. Strong 
coloured filters, on the other hand, can mislead the meter. 
For most purposes, you can follow the through-the 
filter reading with all but deep red filters. With the R6o, 
give an extra increase of l /2 stop with a CdS-celled 
camera, or l stop with a silicon-celled metering model. 

If you are doubtful about the exposures, it is better to 
meter without the filter, and then convert your camera 
settings on 'manual' by the filter factor. If you use one 
colour often, you can quite quickly determine how you 
should bias the exposure controls for readings taken 
through that filter. Use the exposure factor dial to shoot 
on 'automatic' .  For example, you may find that the XD 
dial should be set to + l for automatic exposure through 
a red filter. 

Neutral-densitv filters 
Exposure with fast (400 ASA, 27 DIN) film is virtually 
fixed on a bright day. Even in the brightest conditions, 
your Minolta can be set to a short enough shutter speed, 
and small enough aperture (around l /500 atf1 6) to expose 
the film properly ; but that does not give you much 
control over picture sharpness. 

If you want to use differential focus, or to blur a moving 
subject, you need much wider apertures or much longer 
shutter speeds. Bright days imply harsh sun. To overcome 
the harshness, you may need fill-in flash. With electronic 
flash, that necessitates a shutter speed of between l /45 
and l / IOo second on a focal plane shutter Minolta. Again 
this is impossible if too much light is available. 

The answer is to fit a neutral-density filter to your 
camera. That reduces the light intensity without changing 
its colour. So, you can choose a longer shutter speed ; or 
a wider lens aperture. Neutral-density filters, which do 
not change the colour or tones of your picture, are 
commonly calibrated in density units. You can combine 
several filters, and calculate their effect by adding together 
their densities. 



EXPOSURE AND NEUTRAL-DENSITY FILTERS 

Exposure increase 

Density Filter factor (stops) 

0.1 1 .l:  ! 
0.2 1 t  i 
0.3 2 1 
0.6 4 2 
0.9 8 3 
1 .0 1 0  3! 
1 .2 1 6  4 
1 .5 32 5 
2.0 1 00 6! 
3.0 1 000 1 0  

Exposure and neutral-densitv filters 
Neutral-density (ND) filters are essential for Mirror 

lenses. The maximum apertures (f 5 .6, /8 or ju)  are too 
wide to produce correctly exposed pictures with fast film 
in bright sunlight. RF Rokkor lenses are provided with 
o.6 density ND filters. These produce the effect of 
stopping down by two stops. Thus, for example, the 
500 mm/8 Rokkor passes the light as if it were anf 1 6  lens. 

Because a neutral-density filter does not affect the 
colour, you can be quite sure that your Minolta will 
meter accurately through it. So, you can continue to 
shoot on automatic without loss of confidence. 

Filter materials and moun ting 
Minolta filters are manufactured from dyed glass. They 
are supplied in screw mounts. These fit 46, 49, 52, 55 ,  
67,  or 72 mm filter threads. Naturally, the greatest selec­
tion are available in 49 and 55 mm mounts, as these are the 
sizes you need for virtually every MC or MD Rokkor or 
Celtic lens between 20 mm and 300 mm. The new small 
light Rokkors styled to go with the XG and XD cameras 
have 49 mm filter threads. If you have both types of lens, 
you can use 55 mm filters with a 49/55 mm stepping ring. 
If you have older 52 mm thread lenses, you can buy a 
52-55 mm stepping ring. Thus, 55 mm filters will serve 
most of your needs. 

The largest filters you will need are 72 mm, for the 
1 7  mm f 4, 200 mm /2.8, 300 mm f4.5, 400 mm f5 .6 
(APO), 24-50 mm f 4 and 1 00-500 mm /8 lenses. The 
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Mirror lenses and the 600 mm APO-Rokkor take small 
filters close to the camera mount. The 250 mm f 5 .6, 
500 mm/8 and 800 mmf8 RF Rokkors take 39 mm screw 
in filters ; the 1000 mm /6.3 RF Rokkor 49 mm screw in ; 
600 mm f6.3, and 1 600 mmf1 1  lenses take slot-in filters. 
The two fisheye lenses have a set of filters built-in. You 
select one by rotating a ring at the front of the lens. All 
the lenses that have internal filters must always have a 
filter in position. For normal use, select a UV-absorbing 
filter. 

MINOLTA FILTER INFORMATION TABLE 

Avail<1,ble sizes Exposure Compensation 
for cameras requiring it 

Filler number 
(filter-thread diameters in mm) Daylight Tungsten 

Fitter Stop·s Filter Stop's 
40.5 46 49 52 55 67 72 factor increase factor increase 

L37 (UV) o· o· 0 
L39 (UV) 0 0 0 0 0 1 0 
Y52 (Yellow) 0 0 o· 0 o· 1 .5 • 
R60 (Red) o· u 0 o· 2; 4 2 
056 (Orange) o· 0 0 o· 1 1 . 5 • 
GO (Green) o· 0 0 0 1 0 
Polarizing 0 0 , ,  3 , ,  
A1 2 (85) o· 0 0 o· 2 ·  1 
8 1 2  (BOB) 0 o· 0 0 o· 
l A  0 0 0 o · 
1 B (Skylight) o · 
ND4X 0 o· 0 0 o· 

• Minolta Achromatic coated. 

It is important to note that the expo�ure compensation for filters is not generally necessary with through ·the-lens 
metering cameras (such as the Minella SR-T 1 0 1 ,  et al.) or those on which the fitter anaches over the meter 
cell (e.g .. the Minolta Hi-matic F, et al.) The only exception is the R60 red filter which requires an exposure 
increase of one half stop (+!EV) for cameras having CdS-type meter cells (Minolta XG. XE, SR-T and Hi-matic 
cameras and AE finder for XM/XK camera) and one stop (+1 EV) for silicon-type cells (XO camera and AE-S 
finder for XM/XK camera). 

The exposure compensation figures in the table are intended for use with cameras (e.g .• the S R - 1 s, el al.) that 
do not have TIL or such 'lens-side-eye' metering. "Filter factor' is an indication of how many times the exposure 
without a filler must be multiplied to provide proper exPosure when a given filler is used. 'Stops' increase' indicates 
how many stops (EV steps) exposure mus! be increased over the metered or no filter value to compensate for 
the filter factor. For example, the Y52 yellow filter has a filter factor of 2. which means that exposure must be 
doubled. The 'Stops' Increase' for daylight figure is 1, which means that the lens is opened one stop, e.g., from 
/ 1 1  to 18. or the shutter speed halved. e.g .. changed from 1 /250 to 1 / 1 2 5  sec .• for proper exposure. ln tungsten 
artificial illumination. only 1-l times exposure increase is necessary and is obtained by opening the lens a half 
stop. e.g., from re to between r5.6 and rs. 
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Filters made bv other companies may be optical plastic, 
or (seldom now) gelatin cemented between glass. Either 
type is a direct replacement for an equivalent glass filter. 
For occasional use, you can buy sheets of gelatin filter. 
These are fragile, and easily destroyed. Once dirty, they 
can seldom be cleaned ; however, for occasional or 
experimental use they are ideal. 

Always use a lens hood with a screw in filter. That 
reduces the possibility of flare. Whenever possible, avoid 
using more than one filter at a time. Multiple layers of 
flat glass or gelatin can build up reflections, and dull 
your image with flare. Also, more than two screw-in filter 
mounts can produce vignetting (cut-off) with wide-angle 
lenses. 

Special effects filters 
Normally, you want as little interference as possible to 
forming a perfect image. Occasionally, though, you may 
want to modify that image. For this purpose, you can 
obtain a number of special-effects devices to screw into 
your filter mount. They all resemble plain glass filters, 
but have modified surfaces. 

Thrity or forty years ago, practically every pictun of a 
woman was diffused and hazy. This effect was gr·..>ssly 
overused, and thus went out of fashion. However, a 
judicious amount of haze can be a real improvement. 

You can make your pictures look slightly unsharp, or 
diffused by shooting through a soft-focus screen. These 
come in various forms, with etched or sand-blasted 
patterns on them. Some have a clear centre. With these, 
the effect is considerably reduced as you stop-down. 
However, in general, the effects you get are determined 
by the diffuser manufacturer. To obtain more control, you 
can make your own diffusers. The simplest way is the 
smear a faint film of grease on a redundant or perhaps 
scratched, UV or skylight filter. A little experiment will 
show you just how much you need to produce the pictures 
you want. If you move your filter a little way away from 
the front of your lens, and leave a clear centre, you can 
confine the diffusion to the edges of your picture. 

None of these devices, though, produce the luminous 
image quality that you can achieve with an optically 
altered soft-focus Jens. Thus, the 85 mm f 2 .8  Vari-Soft 
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Rokkor is the best choice for this type of photography. 
Bright points flaring out into stars of light are popular. 

They add sparkle to backlit or night scenes. In fact, such 
brilliant additions can be a mjor part of the composition. 
They are formed by etched lines on a star screen. The 
screen is covered with a series of parallel lines, commonly 
two at right angles, l;>ut sometimes three or four sets. 
Each set produces flare lines. So, two sets produce a four­
pointed star of light from each point of light, three pairs a 
six-pointed star, and so on. 

Again, you can mimic the effect with home-made 
screens. Scratch straight parallel lines on a suitable piece 
of glass clear acrylic sheet (such as Lucite or Perspex). 
Of course, this too will add some overall flare and diffusion. 

A single subject against a dark background can be 
surrounded with replicas of itself. Maybe a red rose, or a 
pretty face can benefit from this technique. To achieve 
it, you fit a multiple-image prism on your camera lens. 
These devices have three or more facets cut at different 
angles. If one of them is optically flat, then you get a 
normally placed image of part of the scene, repeated with 
displaced images from the other faces. If all the facets are 
angled, then all the images are displaced. 

With all these effect attachments, you can see the 
results on your Minolta screen. None of them affect the 
exposure meter reading. So, you compose and focus your 
picture in the normal way, rotate the effect device on the 
lens if necessary, and expose in your normal way. 

There are many other ways that you can manipulate 
the image in your camera. Often they can improve your 
pictures. However, no special effects can be· a substitute 
for good composition and timing. 
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INTERC H ANGEA B LE LENSES 

Perhaps the most telling reason for ·using a single-lens 
reflex is the simplicity it offers in using different lenses. 
The viewfinder shows you how each lens pictures your 
subject, how large each part is, and how much can be 
sharply focused. The Minolta SLRs use a bayonet lens 
mount, which makes lens changing simple. If your 
camera has a built-in through-lens meter, then it is 
coupled automatically to whatever degree the lens 
caters for. 

For example, XD models allow you the full range of 
automatic-exposure functions with all MD-Rokkor lenses. 

Vie w and perspective 
Normal lenses take in a fixed section of the view in front 
of the camera. If you want more in your picture, then you 
must go further back ; less and you must go nearer. 
Moving around to get just the right picture is an integral 
part of photography. However, there are times when that 
is just not possible, or convenient. Then, the only way to 
cover a wider angle of view is to fit a wide-angle lens ; or 
the only way to concentrate on an important detail is to 
fit a longer-focus (telephoto) lens. 

Even more important, moving around alters the rela­
tive sizes of different parts of your picture. The closer 
you go to any particular subject, the larger it. becomes in 
relation to the rest of the scene. If you can choose the 
angle of view, ie select the lens, you can choose the viewing 
distance, and thus the relative sizes of the parts of the 
scene, This has the effect of altering the apparent per­
spective in the picture. With part of the subject nearby, 
reproduced through a wide-angle lens, the perspective is 
very abrupt, producing a strong sense of depth. Con­
versely, when nothing was close by, as with a long-focus 
lens shot, the picture appears flattened, with all the parts 
compressed together. 
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Image size and focal length 
From any particular viewpoint, the size of image that a 
lens produces depends on two things : the size of the 
subject (naturally) and the focal length of the lens. All 
other things being equal, image size is directly propor­
tional to focal length. Thus, for example, if a 50 mm lens 
produces an image IO mm high, a IOO mm will produce 
one 20 mm high. This is true whatever camera the lens 
is fitted to. Set the zoom lens of the 1 IO SLR to 50 mm, 
and it will reproduce the scene in front of you exactly 
the same size on the film, as will the 50 mm standard lens 
on any of the 35 mm models. In the same way, a 50 mm 
wide-angle lens reproduces the scene exactly the same 
size on a 60 x 60 mm (2i in square) roll-film camera. 

So, a 50 mm lens can be telephoto, standard, or wide­
angle ; it depends on how large the film is. It stands 
to reason that if you take a smaller segment of the image, 
you will cover a narrower angle. That is just what happens. 
The 25-50 mm lens fitted to the 1 IO SLR is equivalent 
in angle of view to a 50-IOo mm lens on a 35 mm SLR 
and it _has the same effect on your pictures. 

The reason is quite simple. For all normal purposes, you 
look at the entire image blown up to a convenient size (as a 
print or on a screen). Thus the size of image on the film is 
unimportant. It is the angle of view that decides what your 
picture looks like. That angle is decided by the focal 
length of the lens for any particular film size. Because 
most of the Minolta SLRs are 35 mm, we will discuss 
lenses in terms of that format. The pictorial effects of the 
zoom settings on the 1 IO SLR are an exact equivalent at 
the same angles of view. 

Angles of view are normally measured on the diagonal 
of the film format. This convention most closely equates 
the angles of both square and rectangular formats. 

The focal length of a simple lens is the distance at 
which it forms a sharp image of a distant object. The 
shorter the focal length, the smaller the image : and; of 
course, the more of the subject that is included within any 
particular frame. SLR lenses, including the Minolta 
range, are complex constructions made from four or 
more glass elements. The complexity is necessary to 
produce really sharp pictures. 

With complex lenses, the back focus (distance from 



ANG LES O F  V I EW 

When you stay i n  the 
same place, changing your 
- lens  changes the amount 
of the scene that appears 
in your picture. 

Of course, the wider­
ang le the lens, the more 
you get in, a nd the smal ler 
each component i s  repro­
d uced . .  

The focal length deter­
mi nes the d istance be­
tween the rear node of the 
lens a nd the f i lm.  This 
c l e a r ly  d eterm i n es t h e  
angle from which the lens 
forms a n  image on the 
f i lm.  
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the back of the lens to the image) can be quite different 
from the focal length. It may be much longer, or much 
shorter. But the focal length still has exactly the same 
effect on image size. 

Lenses of shorter than normal focal length produce 
wider angle images. They are called wide-angle lenses. 
Those of longer than normal focal length have narrow 
image angles, and are called long-focus lenses. Telephoto 
lenses are technically long-focus lenses with a con­
struction that makes them significantly shorter than a 
normally constructed lens of that focal length would be. 
Commonly, all lenses . with longer than normal focal 
length are called telephotos. 

Vie wing distance 
The exaggerated perspective in wide-angle pictures, and 
the 'flattened' effect in telephoto shots result from the 
viewpoint, and not directly from the lens. In fact, were 
you to view the photograph from an equivalent distance, 
you could remove the effect entirely. 

The view is reproduced as you saw it if you view an 
image from a distance equal to the focal length of the 
camera lens multiplied by the degree of enlargement. 
Project a standard lens shot on a screen 1 m (3 ft) wide ; 
it is magnified about 28 times. So the correct viewing 
distance is about 1 -4 m C4i ft) .  Change to a 300 mm tele­
photo shot, and the distance becomes about 8-4 m 
(26 ft) .  Alternatively, with a 20 mm shot, you get a natural 
perspective effect from about 60 cm C2; ft) .  

Of course, you do not change distances like this. The 
normal distance is determined by the screen or print size. 
Thus, the choice of lens and consequent change of view­
point effectively alters the perspective of the picture and 
is a major influence in producing the results that you want. 

Enlargemen t and angle 
You can emulate the effect of a long-focus lens by taking 
only part of an image. Were you to take a 1 3  x 1 7  mm 
section from a 35 mm negative (taken with the standard 
lens) and make a full size print, the result would be 
exactly like making a print from the whole 1 IO negative 
area if the zoom lens was set to 50 mm. 



VI EWPO I NT A N D  
P E R S P E CTIVE 

A normal lens produces 
a picture in the proportions 
you expect, because i t  en­
courages you to take a 
normal viewpoint. 

Use a long -focus lens to 
magnify a distant part of 
the scene, and you produce 
a much more · cramped 
'stacked - up' p icture. 

Conversely, with a wide­
angle lens, you have to go 
much closer to produce an 
i n terest i n g  foreg ro u n d .  
Combined with the much 
smal ler i mage of the rest 
of the scene, th is exag­
gerates the apparent depth 
in  the picture. 



This gives you a considerable advantage if you work on 
negative film-or make prints from transparencies. 
Within the limitations of image quality, you can produce 
results equivalent to as long-focus a lens as you choose. 
To some extent, you can do the same by copying trans­
parencies (see the section on close-up work). However, 
the limitations imposed by image quality mean that you 
can really only about double the effective focal length on 
35 mm film, ie enlarge one-quarter of the picture area to 
your normal size, or to a full transparency. 

The standard lens 
It is customary to buy a camera fitted with a standard lens. 
For 35 mm SLR cameras, the accepted standard is 
around 45-60 mm. Fixed lens 35 mm models often have 
a slightly shorter focus-wider angle--lens. The standard 
lens gives a more or less natural-looking view when the 
photograph is viewed normally. Its angle is roughly that 
of the clear view of the human eye--about 45-55° .  

Discussion on standard lenses brings three different 
viewpoints : that they are too narrow and angle to be of 
much use ; that they are too wide an angle to be of much 
use ; and that they are a good compromise for most use. 
Which view you take depends on your type of photo­
graphy, and on your personal preference. I tend to prefer 
a slightly longer-focus lens (about 85 mm) for most shots, 
but if confined to a single focal length would probably 
choose a 40-50 mm lens. 

Pictorially, standard lenses are easy to use. The picture 
comes out looking like the scene you first saw ; different 
parts in about the proportions you expect, and with an 
air of normality. Coupled to the convenience of a com­
paratively small lens with a large maximum aperture, this 
makes the standard lens ideal for taking pictures to record 
your travels, your family, or your interests. It is certainly 
the best jumping-off point for choosing other lenses ; even 
if, when you have a selection, you hardly ever use your 
45 mm or 50 mm lens. 

One advantage of standard lenses is that the manu­
facturers concentrate considerable resources on their 
design and construction. Minolta offer a choice of maxi­
mum apertures from f1 .2 to f2. The f 1 .2 lens passes 
about 2� times as much light as the f 2 model. This is 
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ROU N D  TERRACE 
The 75 m m  f 4 MC fisheye Rokkor produces the characteristic c ircular 
i mages. It al lows you to transform a normal scene into a rotund fantasy ­
C/yde Reynolds. 
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THE ROKKOR LENS RAN G E  
From a fixed viewpoint, t h e  focal length determines i mage size Left to 
right, top to bottom, 1 600 mm,  800 mm, 400 mm,  300 mm,  200 m m ,  
1 35 m m ,  1 00 m m  and  85 m m .  



Left to right, top to bottom. 50 m m ,  35 m m ,  28 m m ,  24 m m ,  20 m m ,  
1 7  m m ,  1 6  m m ,  7.5 m m .  (Al l  from colou r transparencies.) 



VIEWPOINT AND LENS 
Above. Changing viewpoint alters the relationsh ip  between parts of the 
su bject. See how with progress ively longe r-focus lenses the background 
is magnified as the photographer moves to keep the g irl the same size 
i n  each pictu re. 

CU RVED-FI ELD LENSES 
Opposite. The fie ld  curvature control on the 24 m m  f 2.S VFC Rokkor 
al lows you to curve the 'p lane' of sharp focus to match the su bject 
curvature (bottom). 
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VERTICALS 
If you have to tilt you r  camera u p, 
the verticals converge, wh ich can 
look odd (top, left). Of course, if you 
just straighten the camera, you trim 
off the top (above) . Use the 35 mm 
f 2.8 shift CA Rokkor, and you i n­
c lude the top without the need to tilt 
the camera (right.) - Clyde Reynolds. 
Opposite. Combine the sh ift with a 
curved fie ld ,  and you stretch the 
zone of sharp focus d iagonally across 
the scene. With the right selection 
of sh ift and curve, you can take 
otherwise i mpossible shots. 

REALLY CLOSE 
Overleaf. Minolta S LRs eq u i p ped 
with extension bel lows are idea l  for 
close-ups. The microcircuit is repro­
duced 5x l ife size, with a 24 m m  
Rokkor reversed. T h e  need le  and 
th read shows a s im i lar magnification 
with a Leitz Photar 25 mm f 1 .9 lens. 
(Both from colou r transparencies.) 
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useful for ex1stmg light photography. It means, for 
instance, that you can take hand-held pictures in quite 
dim room lighting. With an f2 lens, even with 400 ASA 
film, you are restricted to static subjects even in normally 
bright house lighting. 

Some older Minolta standard lenses are 53,  55 or 
58 mm, thus having a slightly narrower angle than the 
current range which are 45 mm and 50 mm. The difference 
is not enough to be really significant in choosing a lens. 
These lenses are similar in function ; but, naturally, do not 
benefit fr.om the latest developments in lens technology. 
There is, however, no reason to replace any Minolta lens 
as long as it couples conveniently with your camera. The 
original 55 mm f r .8 lens fitted to the SR-2 can still take 
excellent quality pictures in virtually all conditions. 

Minoltas Achromatic coating has long been among 
world leaders . So, all Rokkors are remarkably flare-free. 

When deciding on your standard lens, choose the 
smallest maximum aperture that will meet all your needs. 
There is no point in carrying round the extra bulk (and 
bearing the extra cost) of the f r .2 lens if you never open 
up further thanf2. 8 .  If you contemplate working indoors 
without flash, to 50 mm f r .4 lens is a good choice. 

The tiny 45 mm f2.8 .Auto Rokkor was available for a 
short time. It has never been made with meter coupling. 

The 45 mm f2 MD Rokkor lens is the smallest now 
available. It is admirably suited to the new small camera 
bodies, and carries on the trend toward choosing wider­
angle lenses for standard equipment. This lens is the 
natural first choice of standard for XG and XD cameras, 
and probably a better basis for a series of lenses than any 
of the slightly longer-focus alternatives. It is the standard 
equipment on XD-5, XG- 1 and SR-TrooX cameras 
dating from mid 1978 onward. 

When choosing your standard lens, do not overlook the 
50 mm f 3 . 5  MD Macro Rokkor. This lens has the same 
angle of view as the wider-aperture examples ; but 
sacrifices light-passing capability to close focusing. It is 
the most useful standard focal length lens for any photo­
grapher who sticks to normal daylight or flash photo­
graphy, and must be considered the first choice 50 mm 
lens for anyone who thinks that the 50 mm lenses have 
severely limited use in normal photography. 

1 6 1  
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50 mm f3. 5 Macro Rokkor 
The lens is mounted in an extra-long double-helicoid 
focusing mount. This extends it by up to 25 mm, thus 
allowing you to focus down to 0.23 m (9 in) unaided. At 
this extension the subject is pictured one half life size on 
the film. The 50 mmf3 .5 MD Macro Rokkor comes with 
its own 25 mm extension tube. With this tube in place, 
it focuses fromo.23 m-0.20 m (9-8 in). At the closestpoint 
it reproduces the subject life-size (see the chapter on 
Shooting at Close Range). The extension tube, called the · 
Life-Size Adapter, is MC-coupled. 

The 1ens barrel is engraved with magnification ratios. 
The white figures for the lens unaided, and the orange 
ones for the lens with its Life-Size Adapter. Between the 
two columns of figures is a line which acts as an index for 
the exposure factor scales. These, white for lens alone, and· 
orange for lens and adapter, are engraved on the front of 
the focus ring. When you use an external exposure meter, 
or a flashgun, these figures represent the exposure 
increase in stops that you need because of the extra lens 
extension. With through-the-lens metering, of course, you 
can ignore them altogether. 

Wide -angle lenses 
Lenses with an angle of view greater than about 60° are 
labelled wide angle. Of course, some photographers use 
such lenses for virtually all their shots. 

Wide-angle lenses demand close viewpoints. Without 
them, the subject is so tiny that it becomes lost. The wider 
the angle (shorter the focal length) the closer the view you 
need. The viewpoint then introduces the characteristic 
imbalance between nearby parts of the subjeCt and the 
background. The effect is heightened because, effectively, 
the shorter the focal length, the greater the depth of field. 
For example, the 17 mm lens at f8 can reproduce every­
thing from o·6 m (2 ft) to infinity adequately sharp. So, 
the foreground and background can both be seen clearly. 

As wider and wider angle lenses have become readily 
available, so photographers, especially photojournalists, 
have used closer and closer viewpoints . This has led to 
the acceptance among photographers, critics and journa­
lists that the steep perspective reveals a close view, giving 
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50 mm LENSES 

Most current M inolta 
lenses have both M D  and 
MC l inks for meter coup­
l ings. The 50 mm f1  .4 
Rokkor is typical of the 
whole range. 

1 .  Automatic d iaphragm 
p in .  

2.  M i n o l t a  3 - c l a w 
bayonet. 

3 .  Aperture control r ing. 
4. Aperture (f -number) 

scale. 
5 .  Lens mounting i ndex. 
6.  Depth -of-field scale. 
7 .  Aperture/focus i ndex. 
8. Focus sca le. 
9 .  MC coupler. 

1 0. MD coupler. 
1 1 .  Focus gr ip. 

The 50 mm f3.5 M D  
M acro Rokkor focuses to 
0·23 m (9 i nches) una ided, 
to give half l ife s ize repro­
duction on the fi lm. 
1 .  Focus grip.  
2.  Focus scale. 
3. M D  coupler. 
4. MC coupler. 
5. Aperture sca le. 
6 .  Automatic d iaph ragm 

lever. 
7. Aperture/focus i ndex. 

The lens is suppl ied 
with an M C  coupled auto­
d iaph ragm extension tube 
-the Life- Size Adapter, 
which reduces the min i ­
mum focus d istance to 
0.20 m (8 i nches) . 
1 .  Mount ing bead. 
2. Lens-release button. 
3 .  Automatic d iaph ragm 

lever. 
4. Lens- mounting index. 
5 .  MC transfer arm. 



a strong sense of 'in with the action'. I am not at all sure 
that this feeling is communicated to the non-cognoscenti. 
To the unititiated, extreme wide-angle pictures just look 
odd. Children appear shaped like Indian clubs, with great 
big heads and tiny feet ; buildings no longer seem to have 
right angles at the corners, and everything near the edges 
of the picture is pulled towards the corners of the frame. 

The effects produced by extreme wide-angle lenses are 
often called distortion. In fact, they are mostly an accurate 
record of a subject from an unusual viewpoint. The only 
genuine distortion is the inevitable widening effect pro­
duced in pictures of solid objects at the edges of a wide­
angle lens field, and some stretching of anything near the 
corners ; these effects are a direct result of the need to . 
reproduce a large angular field of view on a flat area of film. 

Wide-angle lenses, though, are a vital part of any 
serious photographer's equipment. There are numerous 
situations where you can increase the emphasis on parts 
of the scene to great effect. The 'long low look' induced 
with such lenses is a common feature of car advertisements. 
Used carefully, a 24 mm lens can make a mini car look like 
a high-powered limousine. There are occasions too, when 
you need maximum depth of field. In either case, you need 
a wide-angle lens. 

Apart from the creative uses of wide angles, these lenses 
are essential in confined conditions . For example, in a 
normal room, you are likely to be able to picture less than 
half of one wall through a 50 mm lens. In the same room, 
you will be able to record all of two walls, with some floor 
and ceiling if you fit a 1 7  mm lens instead. The all 
inclusive ability of wide-angle lenses is particularly useful 
with groups of people, and with city buildings. 

These are the two subjects most commonly covered 
with wide-angle lenses. They are also the two with the 
most pitfalls. Pictures of people are especially prone to 
looking odd. If you go closer than about 6 ft to your sub­
jects, you will make them look strange ; noses come out 
much too large, and ears much too small. Keep well back 
if you want to flatter your subjects ; even if that means 
you need to enlarge part of the picture later. 

Buildings introduce a problem because everyone knows 
that in most cases they have straight sides and square 
corners. When you look at a building, your brain pro-



cesses the information from your eyes in the light of that 
knowledge. Although your eyes form images of a series of 
irregular quadrilaterials, you see neat rectangular 
buildings. Unfortunately, when you see a picture of the 
same irregular quadrilaterials, your brain does not auto­
matically transform them into a normal building. Your 
first reaction is to wonder why anyone should build 
something at a crazy angle like that, one end higher than 
the other, and tapering towards the top. 

The effect is produced whenever you take a picture 
with the camera angled to a wall. It is, however, much 
more pronounced with wide-angle lenses, because their 
enforced close viewpoint necessitates much greater 
angling. The only way to picture a building with square 
corners and parallel sides is to have the camera back 
exactly parallel with the wall. 

In artistic convention we can accept that horizontal 
lines converge toward a vanishing point. That is how we 
convey perspective. We do not, though, accept that 
vertical lines, too, converge. Thus, in photography, it is 
much more important to keep the camera exactly vertical 
than it is to keep it parallel to a wall in the horizontal 
plane. However, wide-angle lenses tend to exaggerate 
the horizontal convergence. That is why you have to 
study the viewfinder image with great care if you are to 
avoid rather odd-looking pictures of buildings. 

The Minolta range of 'straight line' wide-angle lenses 
stretches from 35 mm to 1 7  mm. There are two non­
linear fisheye lenses as well. 

Wide -angle construction 
The shorter the focal length of a lens, the higher its 
optical power. Thus, a 50 mm lens is 20 dioptres and a 
1 7  mm lens 58 dioptres. Because of this, the optical 
construction of wide-angle lenses is more complicated. 
The wider the angle, the greater the problem. 

As well as optical strength, there are two other prob­
lems. The first is directly related to the angle of view. 
Irrespective of focal length, it is much more difficult to 
make a lens to cover a wider angle. The image naturally 
tends to fall on a curve rather than a flat plane, and 
flattening it gets more difficult as the angle increases. 
Other problems (aberrations) add to the complication. 
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The second problem is that in an SLR, the mirror needs 
room to move ; so, the back focus of the lens must be 
great enough to allow that. Minolta lenses do not nor­
mally protrude back beyond their bayonet flange whatever 
their focal length. 

As a Jens normally focuses just one focal length away, 
wide-angle lenses need special construction. This con­
construction, called reversed telephoto, or retrofocus, 
moves the lens well forward from the point at which it 
appears to be optically. This has very little effect on the 
image produced by the Jens. A 20 mm Jens is a 20 mm lens 
however it is constructed. It does, though, mean that if 
you reverse the Jens, the effect is the same as adding extra 
extension. There is more about this in the chapter on 
Shooting at Close Range. 

All these considerations demand that wide-angle lenses 
need a considerable number of elements- 1 1  or 12 are 
quite common in the really wide lenses. Such lenses are 
difficult to make, and consequently tend to be expensive. 

35 mm lenses 
Considered by many to be a better everyday focal length 
than 50 mm, 35  mm lenses are no longer the first choice 
accessory that they were. Basically, if you use a 50 mm 
Jens, a 35 mm one is not really a wide enough alternative. 
If, on the other hand, you are looking for a wide-angle 
lens to use for most of your photography, then look 
carefully at 35 mm lenses. 

The main use of 35 mm lenses is to include more in 
your pictures. They do not provide you with aggressively 
steep perspective-but do give a useful increase in depth 
of field at normal apertures and distances. As with 
standard lenses, choose the smallest maximum aperture 
lens that will comfortably cover your needs. 

The 35 mm f2 .8 Shift CA Rokkor 
The Shift Rokkor Jens can be moved up and down or 
side to side relative to the camera. As it moves, it alters 
the picture without the camera moving. This is useful 
in picturing buildings and townscapes. As we have just 
discussed, tilting the camera up produces pictures with 
converging vertical lines. With the shift lens, you can 
raise the image while keeping the camera back exactly 
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VAR IABLE  F I ELD 
C U RVAT U R E  

The 2 4  mm f2.8 VFC 
Rokkor a l lows you to 
mould the 'plane' of sharp 
focus more readi ly to the 
contours of you r subject. 
I t  is a lso a f ine normal 
wide-angle lens. 

1. Field curvature control. 
2. Field curvature scale. 
3.  Focus r ing.  
4. Focus scale. 
5. Depth of field scale. 
6. Cu rvature ind icator. 
7. Aperture r ing.  
8. MC lug. 
9. Aperture sca le. 

1 0. Mounting i ndex. 
The 35 m m  f2.8 shift 

CA Rokkor combines vari ­
able field cu rvature with a 
shift of up to 1 1  mm. This 
produces a rising- or cross­
front action. The d iaphragm 
is coupled for automatic 
operation. 

1 .  Field curvature control. 
2. Focus r ing.  
3. Depth -of-field sca le. 
4. Cu rvature ind icator. 
5. Sh ifting  mount. 
6 .  Lens mount. 
7. Shift sca le (vertical 

sca le  on side ) .  
8 .  Aperture scale. 
9. R i se/fa l l  lock (cross 

lock on bottom) . 
1 0. Aperture r ing. 
1 1 .  Focus scale. 
1 2. VFC release button. 
1 3 . Field curvature scale. 

Operating the VFC con ­
trol on either lens a l lows 
you to cu rve the field. 

The 35 mm sh ift CA 
Rokkor has l i nks wh ich 
provide a diamond-shaped 
shift area. 

Combin ing sh ift a nd 
cu rved field provides a 
sloped near-planar field of 
sharp focus, which can 
extend the sharpness from 
close by to inf inity. 



vertical. That way, the sides of the building remain 
parallel in your picture. 

. 

In the same way, standing well away from the centre 
line you can produce pictures that look as if they are taken 
from exactly square-on to a building. This, though, 
introduces another element of artificiality. If you can see 
the side as well, then you have the contradiction of a 
square-on picture visibly taken from one side. 

The movement of the shift lens mimics (to a limited 
extent) the rising and cross front movements of a view 
camera. Apart from architectural uses, it is also an 
advantage in photographing small subjects, boxes, toys, 
cameras and so on. For such subjects, the artificial 
'square-on with sides showing' view is quite acceptable. 
Often it is the most suitable. 

When considering the photography of buildings, 
literature on shift lenses seems to concentrate on high 
skyscrapers and similar constructions. I find, though, 
that it is with ordinary buildings that the lens really comes 
into its own. This is especially so in horizontal format 
pictures. To get the right composition, you often need 
to raise or lower the camera. Tilting it produces con­
verging-or worse, diverging-verticals. They can mar 
even a country scene with a single cottage. With the 
35 mmj2.8 Shift CA Rokkor, you can avoid the problem. 

To shift the lens away from its central axis, you release 
one or other of the clamping screws. The one on the 
left-hand side for vertical movements, and the one on 
the bottom for horizontal ones. Then, you push the lens 
up or down or from side to side to obtain the distance you 
need. The distances (in millimetres) are indicated on 
scales diametrically opposite the relevant clamping 
screws. With the camera held horizontally you can raise 
or lower the lens by up to 1 1  mm, or move it to the left 
or right by up to 8 mm. 

If the situation requires, you can loosen both clamps 
and shift the lens diagonally. This is not a movement 
that is often needed. The two shifts are coupled together. 
So you cannot move the lens horizontally at ful l  vertical 
shift, or vice versa. Whichever direction you move the 
lens, it will only move a limited amount. This prevents 
you from exceeding the limits of lens coverage. 

It makes the lens very convenient to use. You can shift 
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it while viewing your subject, and be quite sure that you 
will get excellent . image quality without vignetting 
wherever you move the lens. 

The 35 mm f2.8  Shift CA Rokkor has another special 
feature : it can be made to reproduce objects sharply either 
on a plane (as a normal lens), or on a curved surface. The 
curved field function is introduced by turning a ring at 
the front of the lens. This is a particularly useful feature 
for close-up work. Many common subjects, such as 
flowers or animals, are roughly dome or bowl shaped. By 
altering the curvature to suit them, you can picture the 
entire surface sharp, instead of being confined to a plane. 

Of course, the advantages of manipulating the field 
of curvature are not confined to close-ups. There are 
plenty of middle distance subjects-up to about IO m 
(30 ft) away, which follow a curved shape ; and which 
can be reproduced with greater overall sharpness this 
way, especially if the lens aperture is of necessity kept 
fairly wide open. The interiors of buildings are an 
obvious example : corners and alcoves can benefit from 
the concave field ; pillars, furniture, tombs and so forth 
from the convex one (centre toward the camera) .  

Combining the outwardly curving field with the shift 
facility produces an approximation to swinging the lens 
on a view camera. It confines the curvature to one side 
of the field. Thus, the surface of sharp focus runs 
diagonally away from or toward the film plane. Of course, 
it is still a curve, but the effect resembles that of swinging 
the plane of sharp focus by swinging the lens. With your 
main subject close to one side of the picture this can 
considerably extend the effective depth of field. 

Using the inwardly curving field has less effect, but 
may be more suited to some subjects. In fact, if you 
travel a lot, the Shift Rokkor is undoubtedly the best 
reason for carrying a 35 mm Minolta lens with you. 
Unfortunately, it costs rather more than an XM with AE 
finder and f I .7 standard lens. The CA Shift Rokkor has 
an automatic diaphragm, but this is not meter coupled. 
So it must be used with stop-down metering, or stop­
down automatic operation (except on the XG cameras) .  
However, away from its central position, the meters are 
innacurate. So when shifting, meter twist or set the 
camera manually. 



The chapter on Exposure describes these procedures 
in detail .  

28 mm and 24 mm lenses 
Until recently any lens wider than about 35 mm was 
called ultra-wide and regarded as specialist equipment. 
Now, the first choice for an accessory wide-angle lens 
must come from this range. The angles of view are 
750 and 850. 

For most ordinary photography, a 28 mm lens is the 
best choice. It lets you go in close enough to produce 
striking perspective effects, while not being too demand­
ing. You can use a 28 mm lens for quite normal shots 
without having to concentrate too hard on avoiding 
wide-angle effects. It is a good step down from a 50-58 mm 
standard, too. 

A 24 mm lens, on the other hand, needs rather more 
care. It reproduces things just half the linear size they are 
seen through the standard lens (from the same viewpoint) 
and encourages you to get extra close. However, used 
with a clear eye, this lens can do most of your wide-angle 
work. If you concentrate on making prints, a 24 mm lens 
is more useful than a 28 mm one. You can always print a 
little less, never a little more ! Also, if you already use a 
35  mm lens, then a 24 mm one is a much better comple­
ment to that. 

The 24 mm f 2 .8 VFC Rokkor 
A sign that 24 mm lenses are becoming more popular 
was the introduction of the 24 mm VFC Rokkor. This 
lens combines normal wide-angle performance with 
variable field curvature-as also on the 35 mm f 2 . 8  CA 
Shift Rokkor. The VFC capability on this lens is particu­
larly convenient for close-up shots. Wide-angle lenses 
give greater image size for the same extension, and 
reversing them provides considerable extension without 
any other equipment because of the retrofocus design. 
In fact, the 24 mm lenses give an image about 2-4 times 
life-size on the film when used with a reversing ring on 
the camera. 

Because of its inherently large depth of field, the VFC 
feature is of less importance with normal-distance 
subjects. So, the VFC facility is less of an advantage on 



U S I N G  T H E  35 mm 
S H I FT CA R O K KOR 

He ld  horizontally, even 
with a 35 mm lens, the 
camera often misses the 
top of tal l  subjects. 

If you tilt the camera up 
to i nc lude the top, the sides 
show convergence, which 
can spoi l  the picture. 

I nstead of t i lt ing the 
camera, raise the 35 mm 
f2.8 sh ift CA Rokkor to 
i nc lude the top of the 
subject, and the sides re­
main paral lel .  

You can use the hori ­
zontal cross shift to take 
'sq u a r e - o n  p i ctu res, 
avoid i.ng u nwanted fore­
ground obstacles. 

Stra ight subjects are a 
problem in normal panor­
amas. The swing of the 
c a mera  between shots  
makes them bend in  the 
middle. 

You can take two shots 
with a shift lens, us ing the 
two extremes of movement 
thereby producing a geo ­
metrical ly  perfect panor­
ama. 



the 24 mm lens than on the 35  mm CA Shift Rokkor ; 
and the ordinary f 2 .8 Rokkor is probably the choice for 
most photographers . 

7 7 mm and 2 7 mm lenses 
The ultra-wide angle range covers angles of view between 
92 and 1 04°. They provide the greatest potential for 
wide-angle impact, and, of course, include the most 
subject matter in each shot. 

These lenses are not an ideal choice as a first wide­
angle ; but they can be very versatile tools in the hands 
of the creative photographer. Apart from their ability to 
provide sharp images of things from a few centimetres 
away right to infinity in the same picture, they are particu­
larly useful for architectural work. Used with discretion, 
such lenses can produce exceptional records of buildings 
both inside and out. 

The choice of individual lens depends on your existing 
outfit. If you have a 24 mm lens, then obviously the best 
choice is the widest angle you can get. On the other hand, 
if your widest lens is 28 mm, you may well get more use 
out of a 20 or 2 1  mm lens than from a r7 mm one. 

The first Minolta lens in this range, the 2 r  mm f 4 
W-Rokkor QH protruded too far into the camera to 
allow the mirror freedom of movement. This lens can 
be used only on cameras with a mirror lock. The mirror 
must be locked up before the lens is mounted. The 
separate viewfinder mounts on the accessory shoe. The 
newer 2 1  mm f2.8 lens and all the current lenses have a 
long enough back-focal distance to allow normal 
operation. 

Fishe ve lenses 
Instead of carefully designing the lens so that straight 
lines come out straight, the designer can leave the natural 
curvature there, or enhance it. The result is a fisheye 
lens, so called because its bulging front elements resemble 
that organ. These lenses are very short focal length, and 
with the image allowed to take its natural curves, cover 
an angle of about I 80° . 

The Minolta fisheye lenses throw an image of the 
subject r 8o0 from edge to edge. They are, though, quite 
different in effect. 



U LTRA-WI D E  A N G LE 
LEN S ES 

With the very widest 
a ngle lenses, the pictu·re is 
quite unusual .  The 7 . 5  mm 
fisheye produces a tota l ly 
c i rcular image, 1 80° across. 
To do this, i t  must curve a l l  
l i nes that do not  run d i rectly 
a long . radi i  of the c i rcle.  

The 1 6  mm fisheye, too, 
curves the I i nes. Its 1 80° 
coverage, though, is from 
corner to corner of the 
normal 35  mm frame. 

The 1 7  mm f4 covers a 
smal ler diagonal angle,  and 
reproduces stra ight l ines 
stra ight. I t  can sti l l  exag ­
gerate the perspective 
wildly, and produce qu ite 
strange pictures. 

With any rea l ly  wide­
angle lens, when you go 
close enough to f i l l  the 
frame with a face, you get 
a very odd - looking picture, 
with big nose a nd l ittle 
ears. 



The 7 .5 mmf4 lens produces a circular image, on just 
the centre of the film. With the right subject, this can 
be brilliantly striking. 

The 7 .5 mm f 4 lens is not an essential part of most 
photographer's equipment. It does, however, have very 
important applications in scientific and surveillance 
work. The ability to record everything from horizon to 
horizon is often needed. Coupled with a power winder 
and an intervalometer, this lens on an XG or XD camera 
can record important events automatically. For long 
sequences, of course, you need an XM-motor camera 
and 250-exposure back. The great depth of field renders 
a focus movement unnecessary on this lens. 

The 16 mm f2.8 and older 18 mm f9.5 lenses record 
the 1 80° image from corner to corner of the film, thus 
covering about 1 50° on the long side and I 00° on the 
short side. The effect is thus rather like that of the 
1 7  mm f 4 wide-angle lens, but all straight lines (except 
those that pass through the centre) come out curved. 
Like the shorter fisheye lens, this effect can be striking on 
occasions. However, I find that the straight-line 1 7  mm 
lens is a much more useful instrument. It provides 
nearly the same contrast between near and far, and also 
comes in useful when shooting normal pictures in a 
confined space : well worth the extra cost. 

L ong- focus lenses 
It is always long-focus (telephoto) lenses that first catch 
the imagination of non-photographers, and photographic 
aspirants. The idea of photographing distant scenes, 
animals, people, and so forth is immediately appealing. 
However, the lenses needed to picture things that 'you 
can hardly see' are enormous, costly, weighty and difficult 
to use. The main uses of long-focus lenses are in obtaining 
a large enough image of comparatively distant but easily 
seen objects ; and in picking out individual parts of a 
confusing scene. 

By enlarging part of a scene, you appear to ftanen the 
perspective, piling features on top of one another. This 
effect is sometimes beneficial. Certainly, obtaining it is an 
important reason for choosing a long-focus lens and a 
distant viewpoint. However, as the depth of field is 
reduced with increasing focal length, your main subject 
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is more often shown in isolation against a blurred 
background. 

All this really applies to lenses of more than three times 
the standard focal length-say 1 80 mm and longer. Lenses 
of around double the normal focal length are as often 
chosen because they flatten perspective as because they 
magnify a subject. 

The most important use of these lenses is in portraiture. 
As we discussed previously, you cannot often flatter your 
subject if you go much closer than 6 ft or so. From that 
distance, you get about a three-quarter-length portrait 
with the standard lens. To get a nice tightly cropped head 
and shoulder shot, you need a longer-focus lens. One in 
the 85 - ro5 mm region is probably best. 

85 mm and 1 00 mm lenses 
Considered 'ideal' for portraits, these lenses are very nice 
for general photography as well. They produce pictures 
that cover a smaller angle than the theoretical limits of 
the human eye. However, when you first see a scene, you 
concentrate on part of it. Often, an 85 or roo mm lens 
reproduces more closely what you actually saw than does 
any other lens. 

Conveniently, Minolta supply the 85 mmf r . 7  Rokkor. 
This has a large enough aperture for all normal use. In 
fact, this lens is well worth considering in place of a 50 or 
5 8  mm one as a 'standard'. It is not so long as to restrict 
depth of field too drastically. The 85 mm is an ideal lens 
for portraits, and for much landscape photography. If 
you already have a 50 or 58 mm lens, the 85 mm, with an 
angle of view of 29° may not seem to offer very much 
more. Its main asset is itsfr .7 maximum aperture. To add 
to your choice, Minolta also offer an f2 85 mm MD 
Rokkor. This is a small, light lens. Very convenient, and 
only r /2 stop slower than the fr .7 version. A good choice 
if you work in any but the lowest lighting. 

If you consider moving to r oo mm, with a 24 ° angle, you 
must be satisfied with a moderate maximum aperture. 
The roo mmf2 Rokkor was discontinued some years ago 
and you now have to drop a stop (from the 85 mm f r .7 
Rokkor) to the roo mm f2.5 MD Rokkor, or more to the 
roo mm f3.5  Macro Rokker, which is really useful if you 
also have an interest in close-up photography. 
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However, if you are neither especially concerned with 
maximum aperture, nor close focusing, the l OO mm 
f2.5 MD Rokkor is your best choice in this range. 

The 85 mm f 2. 8 Vari-Soft Rokkor 
Minolta make a special 85 mm lens, which can give soft 
defocused images. The 85 mm f2.8 Vari-Soft Rokkor 
introduces a controllable amount of spherical aberration 
to the image. It consists of a conventional four-element, 
Tessar-type, lens, backed with a pair of meniscus lenses, 
one convex and one concave, which can move relative to 
the other elements. 

The image is given progressively a softer quality by 
moving the softness control ring away from an 'o' 

setting to ' 1 ', '2', or '3' .  This ring moves the lens elements 
relative to one another. When set on 'o', the lens produces 
a normal sharp image. Stopping down the lens reduces 
spherical aberration. Thus, the defocused effect is 
greate�t at full aperture. 

This lens is an attractive alternative to a normal 85 mm 
lens. The addition of a degree of softening is a pleasant 
way of treating some subjects. Portraits can be given a 
luminous, almost translucent quality-and (often more 
important to your model) slight defocus can hide many 
imperfections in the skin. Wrinkles, particularly, seem to 
melt away. Landscapes taken in the morning can benefit 
from a little reduction in sharpness. Be careful, though. 
Soft-focus is not the answer to all your problems. It is a 
technique that was grossly over used in the 1930s. It is 
possible now to overdo it again to just the same degree. 

1 00 mm f3. 5 MC Macro Rokkor 
The r oo mm Macro Rokkor is very similar in concept to 
the 50 mm Macro lens. Its unaided 50 mm of focus travel 
reduces its minimum focus distance to 0-45 m ( 1 8  in), 
again giving � x (half life-size) reproduction. This lens, 
too comes with an MC life-size adaptor to reduce the 
focus distance to about 40 mm ( 1 5  in) and give l x 

magnification. 
Just as on the 50 mm lens, the extending lens barrel 

carries magnification factors, this time on the back part. 
Again, the orange figures apply when the lens is mounted 
on its life-size adapter. The exposure factors for use with 



35 mm f2.5 M C  
VA R I S O FT R O K KOR 

The 85 mm f2 .8  Varisoft 
Rokkor lets you soften your 
pictures at wi l l .  

1 .  Fi l ter r ing. 
2. Focus r ing. 
3.  Focus sea le.  
4. Depth-of-field scale. 
5. Softness i ndex. 

6. Softness ring (sharp ) .  
7 .  Aperture i ndex. 
8. Aperture scale. 
9. Softness sca le. 

Set to 0, the lens gives 
normal sharp Rokkor per­
formance. On 3, the ele­
ments are separated, and 
produce a very soft image, 
sharpening with de­
creasing lens aperture. 
1 00 mm f3.5 M D  
MACRO R O K KO R  

This lens focuses down 
to 0.45 m ( 1 .5 feet) u n ­
aided t o  reproduce sub­
jects 1 :2. 

1 .  Fi l ter ring. 
2. Focus r ing. 
3. D istance sca le.  

4. Magnification scale.  
5 .  Depth-of-field sca le. 
6 .  Exposure sca le .  
7 .  Aperture r ing ( M D  

coupled ) .  
8 .  Auto -diaphragm lever. 
9. M a g n i f i c a t i o n  s c a l e  

with l ife-size adaptor. 
1 0. A d a ptor  exposure 

sca le. 
The l ife-size adaptor a l ­

lows reproduction t o  1 : 1 . 
1 1 .  M C  Cou pler. 
1 2. Lens-release button. 
TH E 1 00 mm f4 AUTO 
B E LLOWS R O K KO R  

Focuses from i nfin ity to 
greater than l ife-size mag­
nification on any M i nolta 
Bel lows u n it. 
1 .  Mount ing index. 
2. Auto diaphragm lever. 
3. Aperture i ndex. 
4. Aperture ring. 
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external meters or flash are engraved by the 
magnifications. 

In many ways, the 100 mm Macro lens is more useful 
than the 50 mm lens. It is obviously a better choice if you 
already have a standard lens. It is also easier to use for 
many close-ups. For a given image size, you are twice as 
far away from your subject. That makes lighting much 
easier, and avoids disturbing living specimens quite so 
much. The depth of field and effect of any camera or 
subject movement is exactly the same at any given 
!-number, whatever the focal length of the lens, at any 
particular magnification. Thus, in close-ups the longer 
focal length is no disadvantage. 

The 7 00 mm f 4 A uto -Bello ws Rokkor 
You can achieve the same results, with a little less 
convenience, with the 100 mm f 4 Auto Bellows Rokkor. 
As its name implies you use this lens on extension bellows, 
which provide focusing continuously from infinity down 
to about 38 cm ( 14 in), thus reproducing the subject just 
larger than life-size. On the Auto Bellows 1 and 1 1 1 , this 
lens provides automatic diaphragm operation, but no 
meter coupling, providing a very convenient piece of 
equipment. As described in the chapter on Shooting at 
Close Range it is more convenient on the Auto Bellows 1 r 1 , 
because the focusing knobs are on the left-hand side on 
these Bellows, and the front standard carries its own 
shutter release button. The Auto Bellows 1 with its 
right-hand operated knobs is slightly fiddly to use if the 
bellows operating knobs were transferred to the other side 
of the equipment. 

7 35 mm lenses 
1 35 mm lenses were about the longest focal length that 
could be focused accurately ·enough with a coupled range­
finder. · So this focal length became very popular. It is 
still so. With an angle of view of 1 8°, a 1 35  mm lens 
produces an image 2. 7 times the linear size of that from a 
standard 50 mm lens. This gives you an important gain 
for outdoor photography. You can photograph quite 
timid subjects. At the same time, the 135  is not unreason­
able for taking portraits. If you have a standard lens, and 
just one longer focus one, then the 1 35 is probably the 



best compromise. If, however, you intend to have a range 
of longer focus lenses, it is probably less useful. You have 
more versatility with an 85  (or mo) and a 200 (or 1 80). 
The 1 35 mm is too near both to be of great help. 

200 mm and 300 mm lenses 
These are the longest lenses that can be easily hand-held. 
With their angles of 12°  and 8°, they give you images four 
and six times the size of standard lens ones. Also they 
magnify any movement by the same amount. 

So, with the 300 mm lens, you need a shutter speed 
six times as fast to freeze movement-or avoid camera 
shake. If you are fine with 1 /60 second on the standard 
lens, you will need a 1 /360 second ( 1 /500 to be safe) with 
your 300 mm lens. 

Such high speeds make it necessary to use wide lens 
apertures. For example, with mo ASA film, you need f8 
on a bright day, which takes you down to f 4 in bright 
cloudy weather. That is just not possible with most 
300 mm lenses, including the Minolta lenses. What is 
more, the depth of field is reduced to a few feet even for 
distant subjects. 

High speed films are, therefore, almost essential if you 
are to make much use of 200 and 300 mm lenses. With 
400 ASA film, you can conveniently use a 300 mm lens 
at f8 or f 1 1  in most bright daylight. At a distance of 
1 5  m (50 ft) you have a depth of field of well over 1 m 
(3 ft) .  That allows you to picture enough of a large animal 
sharply to produce a striking picture. You can focus 
closer so as to take a bitingly sharp picture of a small 
animal or bird. 

Even so, as you can see, you need to focus accurately 
with long focal length lenses. The small depth of field 
helps to give a decisive image on the viewfinder screen. 
Unfortunately, though, the central rangefinder spot may 
not help very much. Microprisms do not work very well 
at apertures smaller than about f 3 . 5  or f 4. Split-image 
prisms are restricted to apertures wider than about ! 5 .6 .  
The screens fitted to Minolta cameras, too, are designed 
to work well with lenses between about 28 mm and 
200 mm. Outside that range, the prismatic devices are 
less effective. Of course, on the XM, you can change to 
a different screen. However, none of the screens provide 
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sure rangefinder operation with 300 mm f 5 .6 lenses or 
with longer focal lengths. 

This is one situation where the generally applicable 
advice, to choose the lens with the smallest maximum 
aperture to suit your needs, may not apply. The 300 mm 
f 4.5 lens can be focused effectively with the focusing 
aids on most newer Minolta cameras, while the f 5 .6 lens 
is much less easy to focus. Also, the restricted range of 
hand-held shutter speeds makes the widest available 
aperture useful. The most recent internally-focusing 
300 mmf 4.5 MD Rokkor is no heavier than thefs.6 lens. 
This is just as easy to hold and convenient to carry. 

The first choice in this range for the travelling photo­
grapher must, though, be the 250 mm f 5 .6 RF Rokkor. 
This lens is smaller than the 85 mm f1 .7 MD Rokkor, 
and as light as the 50 mmf1 .4 MD Rokkor standard lens. 
Altogether a quite amazing piece of equipment, that 
should be highly prized by all Minolta enthusiasts. It  
operates just like the 500 mmf8 RF Rokkor described on 
the next page. 

The 200 and 300 mm lenses are fine for some types of 
'candid' photography. They let you take pictures from a 
discreet distance. They are also very good for wild-life 
work. Animals in captivity are usually close enough for 
these lenses. With wild animals, you get much better 
pictures if you can stalk your prey than if you shoot them 
from a great distance with a monster lens. 

400 mm, 500 mm and 600 mm lenses 
One time when 200 or 300 mm lenses can let you down, 
however, is in a wild-life park. Animals appear on all 
sides ; but often they are too far away. For this, and for 
other static-sited photography, you need an even longer 
focus lens. 

The choice is usually from 400, 500 or possibly 600 mm 
lenses. I find that 400 mm is most useful, because such a 
lens can just about be hand-held with reasonable confi­
dence on a bright day (at 1 /500 or 1 / rnoo second). 
Unfortunately, the only Minolta lens of this focal length 
is the 400 mm f5.6 MC Apo Tele Rokkor. This is a 
magnificent lens, using fluorite elements to give it 
apochromatic colour correction, and reasonably light­
weight, but sadly it is priced beyond the pocket of most 
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M I R RO R  LENSES 

The m irror construction 
produces smal l ,  but wide, 
lenses. The 500 mm f8 lens 
i s  part icularly convenient. 
1 .  Mounting ring. 
2 .  Focus i ndex. 
3 .  D istance scale. 
4 .  Focus grip. 
5. Screw- in  lens hood . 

Because of the large 
d iameter, f i lters go beh ind 
the main elements. You 
screw them in with the key 
provided. The lens should 
always have a filter in  
place. 

By using mirrors, the 
l ight path is folded to 
produce a tiny lens. The 
250 mm f5.6 RF Rokkor 
is hardly bigger than an 
f1 .2 standard lens. 

The 800 mm f8 R F  
Rokkor h a s  internal focus­
i ng .  
1 .  Lens body. 
2. D istance scale. 
3. Focus lever. 
4. Lens hood. 

The 1 600 mm f1 1 R F  
Rokkor i s  the longest of 
t h e  c u r rent ly  ava i l a b l e  
range. 
1 .  Carrying handle. 
2. Distance scale. 
3. Focus lever. 
4. Lens hood. 
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enthusiasts. The price does include a matched 2 x 

converter (meter-coupled MC) which doubles the focal 
length (to 800 mm) when necessary. Naturally, the 
converter also reduces the effective f-number to fI I .  

So, the 400 mmf 5 .6 MC Apo-Tele Rokkor is the ideal 
telephoto lens for the adventurous traveller. The 500 mm 
f8 RF Rokkor is a much more reasonably priced alterna­
tive. Despite its extra focal length, this mirror lens is 
much smaller and lighter than the 400 mm lens, more like 
a 1 35  mm or 200 mm. 

The mirror construction produces a short, fat lens 
with good close-focusing ability. It introduces one 
problem : it is impossible to fit a conventional diaphragm. 
The aperture is permanently set at f8, which does not 
give you immense depth of field. If the light is too bright 
for the film, you fit a neutral-density filter into the lens. 
The 500 mm f8 RF Rokkor comes with 39 mm screw 
ND (4 x ), yellow, orange and red filters. It is fitted with 
a similarly mounted 'normal' filter. The optical con­
struction makes it essential to always have a filter in place. 

As there is a mirror in the centre of the front element, 
the light enters in a doughnut-shaped glass area. This 
produces the characteristic ring-shaped out-of-focus 
highlights in pictures. 

Because there is no diaphragm, there is no need for 
auto-diaphragm or meter-coupling connections. So 
mirror lenses are normally categorized as 'manual'. In 
fact, on Minolta SLRs, their operation is exactly the 
same as that of an auto-diaphragm meter-coupled lens. 
You just focus your subject, and align the meter needle 
(or LED) for manual exposure by adjusting the shutter 
speed. All the automatic models work properly in the 
aperture priority mode. Of course, you cannot use 
shutter speed priority automation, but the XD will give 
you aperture priority automation even when the switch 
is set to S .  

It i s  possible to stop down a mirror lens by blanking 
off three-quarters of the front area with suitably cut 
black card. This reduces the aperture by one stop (to f I I  
on the 500 mm) with a useful gain in depth of field. I t  is 
also possible to use the lens with a teleconverter (to give 
1000 mm at f16) but one is not supplied with it. 

Undoubtedly, the 500 mm f8 RF-Rokkor is the prime 
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choice for anyone who wants a really long-focus lens. It 
does call for careful use ; the image is so magnified that 
frontlit subjects look more like cardboard cut-outs than 
solid things. Also, the effect of even the slightest haze or 
heat shimmer in the air is quite drastic, ruining the image 
quality. You cannot, either, shoot through a window­
that totally destroys the resolution. 

Whenever possible, you should use the lens on a tripod. 
The slightest shimmer in your camera will be transferred 
into a definite blur, and you will lose the true optical 
quality of the lens. 

A companion to the 400 mm f5 .6 Apo-Tele Rokkor is 
the 600f6.3  lens. This, supplied too with a 2 x converter 
is highly corrected lens capable of producing magnificent 
image quality when mounted on a solid tripod. 

Real monsters 
Beyond 600 mm are the lenses that must be considered 
for specialist use only. The 800 mmf8, the (discontinued) 
moo mm f6.3 and the 1 600 mm fI I Rokkor lenses all 
use mirror construction, like the 500 mm lens. So they 
are relatively short and wide. For example, the 800 mm 
f8 RF Rokkor is 125  x 1 66 mm (5 x 6t inches) while 
the 800 mm f 6.3 Leitz Telyt, of which some have been 
made with a Minolta mount, is 1 32 x 796 (6 x 3 1 inches). 
The mirror lens weighs 2 kg (4! lb), while the all-glass 
lens, but half a stop faster, weighs 6.9 kg ( 1 5  lb). 

Lenses of these focal lengths are, of course, virtually 
restricted to tripod work. On a really bright day with fast 
film, it is worth attempting hand-held shots with the 
800 mmf8 RF Rokkor ; but these are unlikely to be more 
than adequately sharp. 

Even more than with the 400-600 mm lenses, the air 
is a major source of poor image quality. Haze and shimmer 
can reduce both definition and contrast in the image. In 
general, you can take acceptable pictures only on really 
clear days. Even then, only high-contrast subjects can 
give you pictures with any impact. With the sun shining 
(which is virtually essential) avoid shooting across roads 
or other smooth dry areas. The hot air rising will destroy 
all definition. In fact, the most acceptable use for such 
lenses is in picturing relatively small timid subjects-



animals and birds, for example, from a moderate distance, 
say 5 -25 m ( 1 5-80 ft) .  

Such lenses are, though, still no substitute for getting as 
close as possible to your subject. Pictures taken through 
them often look like cardboard cut-outs ; just as does the 
view through binoculars or a telescope. However, some­
times there is no alternative. 

Telescopes 
The ultimate monster lens is a telescope. In fact, some 
of the smaller mirror construction telescopes are sold 
ready equipped to use on Minolta cameras. For others, 
you can make a simple connector by attaching a suitable 
telescope adapter to an extension tube. Mount both the 
camera and the telescope on suitable supports. The 
principles of using them differ little from using an RF 
Rokkor lens. The image quality may be less than you 
expect. Looking through a telescope, your eye compen­
sates for any optical defects. The camera is not so 
forgiving. 

Once the telescope is coupled to the camera, the 
built-in meter works in the stopped-down mode. As you 
have no automatic diaphragm, any of the Minolta X 
cameras give you correct automatic exposure. Of course, 
they do not take any account of the reciprocity law 
failure that can be induced by the long exposures you 
may need. 

Zoom lenses 
Zoom lenses allow you to vary the focal length (within 
limits). That gives you two advantages. A single zoom 
lens can replace two or more prime (fixed focal length) 
lenses ; and you can choose exactly the focal length you 
want for each picture. Minolta have supplied zoom lenses 
for their SLR cameras since 1962. You should always 
consider whether such a lens fits your requirements best. 

There is no difference between a picture taken with a 
prime lens, and one taken through a zoom set to the same 
focal length. With modern computer-aided lens tech­
nology, zoom lenses produce pictures of quality indistin­
guishable from that of prime lenses, except in the most 
critical work. For all ordinary photography, you can be 
absolutely confident with a zoom lens. 



ZOOM LENSES 

The 75-200 mm f4.5 
MD zoom Rokkor is an 
example of the one-touch 
zoom lens. 
1 . Zoom and focus control. 
2.  D istance scale. 
3. I nfra-red focus i ndex. 
4. Focal lengths. 
5. Aperture r ing.  
6. MD coupler. 
7 .  Aperture scale. 

The 24-50 mm f3.5 M D  
Zoom Rokkor has separate 
zoom and focus controls. 
1 .  Lens hood. 
2. Focus control. 
3. D istance scale. 
4. I nfra - red focus i ndex. 
5. Zoom r ing.  
6 .  Foca l - length scale. 
7 .  Foca l - length and aper­

ture i ndex. 
8.  M D  coupler. 
9 .  Aperture scale. 

The 40-80 mm f4 M C  
Zoom Rokkor has its con­
trol box on the side. 
1 .  I nfra - red distance calcu-

lator. 
2. White- l ight i ndex. 
3.  Foca l - length scale. 
4. Focus r ing.  
5.  Zoom lever. 
6. D istance scale. 
7 .  Aperture ring. 
8. Macro-focus control. 

Each zoo.m lens covers a 
range of angles of view. 
1 .  24-50. 
2. 35-70. 
3 .  50-1 35. 
4 .  75-200. 
5 .  1 00-500. 



The main problem with zoom lenses is that their 
physical characteristics are determined by the longest 
focal length. Thus, the 75-200 mm f 4.5 MD Zoom 
Rokkor is bigger and heavier than the 200 mmf 4 Rokkor. 
The difference in size and weight is quite acceptable if 
you consider the zoom lens as an alternative to the 200 mm 
lens, with considerably added versatility. On the other 
hand, if you nearly always use the lens at around IOO mm, 
you are carrying around a lot of extra weight for little 
gain over the IOO mmf2.5  Rokkor. A teleconverter could 
provide for your occasional 200 mm shot. Thus, if you 
can replace several lenses with a single zoom, that is a 
considerable advantage ; but if you use just one end of 
the range, the zoom is unnecessary. 

Accurate framing from a fixed viewpoint is the main 
advantage of a zoom lens in use. This, of course, is 
particularly useful on transparency film. As the picture 
you compose in your viewfinder is the picture you project 
on to your screen, you have to make all your adjustments 
in the camera. For that reason alone, zoom lenses are 
worth having. 

They are useful with negatives, too. Although you can 
select when printing from a negative, it does mean that 
you have to do your own printing, or use an understanding 
printer. 

I find that the 75-200 mm or 80-200 mm f4.5  zoom 
lens is particularly convenient at organized functions, 
such as weddings. I can choose a suitable camera position, 
and then use the zoom to adjust from shots of individuals 
to large groups. That way, I can get a series of negatives 
which all print the same size. Taking pictures of moving 
subjects, too is easier with a zoom lens. You can take two 
or three full-frame shots of, for example, a horse race ; 
each at the optimum focal length. With a prime lens, 
you are confined to a single shot ; or two shots, neither of 
which is framed exactly right. 

Children playing or animals, too, move around all over 
the place. With a zoom lens, you can follow them without 
too much running around yourself. However, do not 
imagine that a zoom lens lets you remain static. Whatever 
your subject, you must move to choose the best viewpoint 
and distance. Remember that it is the distance that 
decides the perspective. Zooming in or out does not 
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change the relationship between parts of the subject at all. 
Zoom lenses have a pictorial effect all their own : the 

zoom burst. You produce it by zooming during an 
exposure. As you change focal length, the centre of your 
pictures stays more or less the same, while the rest forms 
a blur radiating from the centre. Each bright spot in the 
subject becomes a line of light, each patch a wedge of 
colour, and so on. 

Of course, you need quite a long exposure time if you 
are to move the zoom control during it : 1 /8 second is 
about the shortest that works with any ease. Your camera 
must be very firmly mounted, otherwise you will introduce 
unwanted camera shake as well. 

Zoom bursts work well wht;n there is an obvious 
subject in the centre of the picture-a motor boat, for 
example ; or with totally abstract light spots against a 
dark background. They are one of the effects that are 
much better in colour than in black and white. A red 
rally car picked out against a green background, for 
example, looks very good, but a grey blob with radiating 
grey lines has little value. 

Choosing a zoom lens is a little easier than choosing a 
prime lens. There are fewer to choose from. Basically, 
you should decide just what range you need, and choose 
the smallest lens that suits your need. There is no point 
in carrying round all 2 kg (4� lb) of the 100-500 mm f8 
zoom Rokkor when the 700 g ( 1 !  lb) 75-200 mm lens is 
all you need. 

The problem is complicated by short focal length 
zooms. The 40- 80 mm f2.8  MD Zoom Rokkor, for 
example, weighs as much as the 35 mm f2.8  and the 
100 mm f 2 .5  Rokkors put together ; and does not quite 
reach either of them. Of course, the zoom replaces the 
standard (50 mm) lens as well. However, that does add 
an enormous weight and bulk to your equipment.' In fact, 
the 40- 80 mm lens is so bulky as to deter some people 
from taking their camera along when fitted with one. 
This lens has been discontinued in favour of the much 
smaller and lighter 35-70 mm f3.5 MD Zoom Rokkor. 
This is probably the best single lens for all normal 
photography. It is slightly wider angle than the 25-50 mm 
lens fitted to the 1 IO Zoom SLR, you can always enlarge 
part of the image from the 35 mm camera. The 24-50 mm 
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f 4 MD Zoom Rokkor, is a wider angle still, and is 
acceptably small and light. It makes a good substitute 

Tel econ verters 
As an alternative to another lens, you can convert one 
you already have with a little behind-the-lens device. A 
teleconverter is a negative lens, comprising normally 
from four to seven elements, mounted in a tube. Most 
converters double the focal length, but some treble it ; 
yet others offer a zoom effect between doubling and 
trebling the focal length. Minolta make a special 2 x 
converter for use with the 400 mm /5.6 and 600 mm 
/6.3 Apo Rokkors. Many independent companies market 
teleconverters in Minolta mounts. Most of the better 
ones are MD-coupled. 

When a converter doubles the focal length of a lens, it 
alters nothing else. The lens remains focused on the same 
distance, and lets through the same amount of light. That 
light, however, is spread over four times the image area. 
Thus, the image at any particular diaphragm setting is 
only one-quarter as bright, just as if the diaphragm had 
been closed down by two f-stops. Thus, a 50 mm /2 lens 
becomes effectively a 100 mm f 4. The new 'effective' 
/-number is the number set on the diaphragm ring 
multiplied by the 'power' of the converter. Thus, a 
3 x converter changes /2.8  to about/8. 

The relationship between the /-numbers remains the 
same. Thus, changing the diaphragm from f 4 to /5.6 
with a 2 x converter fitted is effectively changing from 
/8 to /I I ;  still halving the light. So, all the through-the­
lens meters work just as well with a meter-coupled 
converter fitted between the camera and lens. 

The focusing distance is a particular advantage gained 
from using a teleconverter. For example, with a 2 x 
converter mounted, the 50 mm lenses still focus down to 
0.5 m ( 1 .65 ft) while the 100 mm f 2 .5  lens can only 
manage 1 m (3.3 ft) .  

So, where is the disadvantage? Most converters give 
you a considerably worse image than you get with an 
equivalent prime lens. Modern five and seven-element 
converters, especially those designed with a particular 
lens in mind, are much better than earlier models ; but 
you are still well advised to stop down at least two stops 

188 



from the full lens aperture to ensure really good image 
quality. This means that with the 200 mm f 4 lens, f8 is 
the widest aperture that you can use with confidence. 
With a 2 x converter, that means that your 400 mm 
combination is limited to /16  as a maximum aperture. 

Despite this, it is well worth having a converter. It is 
easily pocketed, and gives you a boost when you need it. 
Still, a converter is not a good substitute for a prime lens. 
If. you use a certain focal length often, you are well 
advised to get a lens, not to rely on a converter. 

Converters normally work best with long-focus lenses. 
With standard lenses, they can only be regarded as 
producing average quality medium telephotos. They are 
not at all good with wide-angle lenses. Within the same 
limits, teleconverters work well with zoom lenses. 
However, the image quality of a zoom lens is never quite 
as good as that of an equivalent prime lens, and the 
converter magnifies any problems as it magnifies the 
image. 

Choosing vour lenses 
Minolta offer an enormous range of lenses ; between 30 
and 40 are usually listed. Obviously, no one needs them 
all ; but choosing a set is difficult. The best approach is to 
aim for a complementary set, each lens about double the 
previous in length. 

Most photographers have a standard lens. That is 
logical. Standard lenses are good for much work, and 
they offer the best value for money. An f 1 .2 or f 1 .4 lens 
lets you work in virtually any lighting. To supplement 
this, the best choice of wide-angle lens is 24 or 28 mm. 
If you work mainly in prints and make your own choose 
the 24 mm. You can always crop out a little in your prints. 
For transparencies, the choice is personal : buy the one 
that gives you the pictures you like better. 

The ideal doubling long-focus lens is a 100 mm. This 
is fine for portraits, and for most pictorial shots. The 
prime choice at this focal length is the 100 mm f3.5 MC 
Macro Rokkor. This lens focuses unaided down to under 
! m. Combine that with a 200, 250, or 300 mm lens and a 
2 x converter for the occasional really long shot, and you 
have a really versatile outfit. 

The only problem with that basic outfit is that it leaves 



out three excellent and useful lenses. The 35 mm Shift 
CA Rokkor, and the 85 mm f1 .7 MC Rokkor or 85  mm 
f 2 .8  MD Vari-Soft Rokkor. With a 35 mm and an 85 mm 
you can do most normal-range photography. In this case, 
though, a 45 or 50 mm lens is scarcely needed (and the 
100 mm lens even less so). The best choice, if you want 
one, could be the 50 mm f3 .5 MD Macro Rokkor which, 
like the 100 mm lens, produces life-size close-ups with 
its adaptor. With a 35 and 85 mm start, you can expand 
to a 1 7  or 20 mm ultra-wide lens instead of a 24 or 28 mm 
example, and a 200 or 300 mm telephoto (or the 250 mm 
RF Rokkor)--with a 2 x converter to fill the occasional 
gap. 

Choose Minolta Rokkor lenses for your really wide­
angles, and Minolta Rokkor or Celtic lenses (if they are 
available) for moderately wide or moderately long lenses. 
If you want really long-focus lenses, independent makes 
are worth considering. You are not likely to use a 400, 
500 or 600 mm lens very often, and if you get a big heavy 
one, you will not want to take it anywhere. 

The 500 mm f8 RF Rokkor is an ideal choice for 
portability. However, if you want a conventional lens, 
the excellent Apo Rokkors are rather heavy. A cheap, 
light preset-aperture 400 or 500 mm lens is often the 
answer. Such lenses usually produce quite good quality 
pictures. You need ideal weather and a great heavy tripod 
to benefit from Rokkor quality with monster lenses 
anyway. 

Zoom lenses are a good solution to the problem of lens 
choice. The 75-200 mm lens is an excellent basis of an 
outfit. Combine it with, say 2 1  and 35 mm lenses, or a 
24-50 mm zoom, and a 2 x converter for the occasional 
extra long shot, and there is little more you need. In fact, 
as long as the maximum apertures are acceptable, the 
two zooms produce a nearly faultless combination. 

Similarly, the 50- 135 mm lens covers much of the 
needs of many photoenthusiasts. Combine this lens with 
the 24-50 mm zoom, and add a 2 x converter for 
occasional use up to 270 mm, and you have an outfit to 
cover 95 % of all possibilities. 

Of course, you want to choose exactly the combination 
of equipment that suits your specialist needs. Do think 
about the combinations : you are the one who has to 



carry your outfit across the world from one picture to 
the next. 

On the next few pages is a list of most of the Minolta 
lenses, with a little information about each. Just as with 
their cameras, Minolta are continually refining their 
lenses. So yours may not be quite the same as those in the 
list. 

However, although the size and weight-even the 
number of elements may change, the photographic effect 
of each lens is determined by its focal length and max­
imum aperture ; and its image quality assured by Minolta. 
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Focal 

length 

FIS H EYES 7.5 
1 6  

' 1 8  

ULTRA WIDE 1 7  
' 20 
21 

'2 1  
24  
24  

WIDE A N G L E  28 
' 28 
' 28 
28 

'28 
28 

' 35 
35 
35 

' 35 
' 35 
C35 

35 
35 

' 35 

Aperture 

min 

4 
2.8 
9.5 

4 
2.8 
2.8 
4 
2.8 
2.8 

25 
28 
28 
15 
3.5 
1 B  
1 B  
1 B  
28 
28 
28 
28 
2.8 
4 

max 

22 
22 
22 

1 6  
22 
1 6  
1 6  
22 
22 

22 
1 6  
22 
22 
1 6  
22 
1 6  
1 6  
22 
1 6  
22 
22 
22 
22 
22 

Angle Min. focus 

of view 

1 80 
1 80 
1 80 

1 04 
95 
92 
92 
84 
84 

75 
75 

75 
75 
75 
75 
63 

63 
63 
63 
63 

63 
63 

63 
63 

m ft 

0.5 1 .75 
0.3 1 
0.45 1 .5 
fixed 

0.25 0.8 
0.25 0.8 
0.25 0.8 
0.9 3 
0.3 
0.3 

0.3 
0.5 1 .75 
0.3 
0.3 1 
0.6 2 
0.3 
0.3 
0.3 
0.3 
0.4 1 .25 
0.3 
0.3 
0.4 
0.3 
0.4 1 .25 

M I N O LTA ROKKOR LENSES 

Meter coupled Filter 

diaphragm 

Auto M D2 

Auto M 02 

Manual 

Auto MC 

Auto MC 

Auto MC 

Manual 

Auto M D 2  

Auto M D 2  

Auto M D 2  

Auto MC 

Auto M 02 

Auto M D  

Auto MC:J 

Auto MD 

Auto MC 

Auto MC 

Auto M D  

Auto MC:::a 

Audio M D 2  
Auto M o• 

Auto M D  

Auto 

Manual preset 

mm 

B/I 

· B/I 

72 
55 
72 
55 
55 
55 

55 
55 
55 
49 
55 
49 
55 
55 
49 
52, 55 
55 
55 

49 
55 
52, 55 

Construction 

E 

1 2  
1 1  

1 1  
1 0  
1 2  

8 
9 
9 

1 0  
9 

7 
7 
5 
8 
8 
8 
7 

5 
9 
5 

G mm 

8 · · �  
8 70.5 • 63.5 
5 W • Q  

9 
9 
9 
4 
7 
7 

75 . 53 
64 . 4 3.5 
75 . 66.5 
60 . 20 
6 4 • 49 .5  
67 . 50.5 

9 65.5 . 61 
7 63 . 61 

64.5 • 43.5 
64• 43.5 
63 • 45 

5 64 • 40.5 
6 66 • 67.5 

66 . 67.5 
6 64 • 48 
6 63 • 45 
5 64.5 •41 .5 

5 64.5 . 41 .5  

5 64 • 38.5 
83.5 . 71 .5 

4 60 . 34 

Size 

1 0iscontinued lens; 2MC also; 3non - M C  also; S Manual preset also: C M inolta Celtic version also available in some countries 

in 

2: x 2! 
2i x 2! 
2; x 1 f  

3 • 2  
2-! x 1 %  

3 x 2-! 
2i x i 
2! x 2 
21 x 2  

2! x 2i 
2-i x 2i 
2t" 1 i 
2!>°1 i-
2!• 1 il 
2!• 1 i 
2i• 2i 
2-g. )( 2� 
2!• 1 :il  
2!•  1 :il  
2!• 1 i 
2-! >< 1 1  

2!• 1 ! 
J* x 2� 
2i >< 1 j  

g 

345 
440 
240 

325 
235 
5 1 0  
1 66 
2 1 5  
340 

340 
365 
240 
1 80 
245 
1 60 
41 5 
4 1 5  
235 
21 5 
205 
205 

1 65 
560 
1 82 

Weight 

oz 

1 2  
1 5! 

8;1-

1 1 -! 
9 

1 8  

Notes 

Fixed focus 

Fixed focus 

6 No reflex viewing 

8 
1 2  VFC 

1 2  
1 3  

8! 
6! 
8! 
6 
4! 
4t 

7! 
7 

20 
6;1-

c 

c 
c 

Shift CA 
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