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when the bellows is extended and the second mark made, the exact
measurement between the two marks is easily secured.

Third, make a small round hole with a needle exactly in the
center of the septum of your plate holder, and put the holder into
the back of the camera, the same as when making an exposure, but
without the slides in and remove the ground glass. Extend the
camera and clamp it tightly at the point where it is in focus on a
very distant object (this point being already marked on the camera
bed), and see that the camera front is so adjusted that the lensis
exactly opposite the hole in the septum of the holder, that is, exactly
centered. Now take the camera into the dark room, place a bright
light right back of the hole in the septum and accurately measure
the diameter of the circle of light which will be seen on the front of
the lens. The equivalent focus of the lens, obtained as above
directed, divided by the diameter of the circle of light gives the exact
F. value of the opening.

This circle of light may also be measured by placing the back of
the camera opposite a bright window and covering the front end of
the camera with a focus cloth, the same as when taking a picture,
the circle of light being visible only when all other light is cut off so
far as possible, the same as when viewing the image on the ground
glass.

Example: Suppose that by the method just described we find
the equivalent focus of a lens to be 934 inches and the circle of light -
on the front of the lens 13§ inches in diameter with full opening.
954 divided by 134 equals 7; hence, the speed of the lens is F.7. As
another example, suppose the equivalent focus is 814 inches and the
circle of light 114 inches in diameter. 814 divided by 114 equals
6 4-5, or written decimally, as is customary, 6.8; that is, the speed or
full working aperture of the lens is said to be F.6.8.

Purchasers of fine anastigmat lenses are sometimes .
unnecessarily alarmed by finding a number of small air Air Bubbles
bubbles in the glass, but these bubbles should occasion no in Lenses
misapprehension, as they do no harm whatever.

In the manufacture of anastigmat lenses, very special qualities
of Jena glass are used, varieties of glass which differ widely in optical
qualities and chemical composition from the ordinary flint and crown
glasses used in the construction of cheaper lenses. The manufacture
of these special grades of Jena lens glass is attended with great tech-
nical difficulties, and it has been found practically impossible to pro-
duce glass of the required qualities entirely free from small air
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bubbles, but as these air bubbles have no influence upon the optical
qualities of the lens, they are not regarded as faults.

In considering the matter of bubbles in lenses, we must bear in
mind these facts: first, in making anastigmat lenses it is absolutely
necessary to use these special and peculiar grades of lens glass;
second, these special varieties of glass always contain at least a few
small air bubbles; third, these bubbles have no practical effect upon
the working quality of the lens. From a consideration of these three
facts, it is evident that the presence of air bubbles in a lens is of no
importance whatever and may be entirely ignored by the user of
the lens.

In the manufacture of ordinary rapid rectilinear lenses, single
achromatic lenses, wide angle’ lenses, etc., it 'is possible to ‘use the
commoner varieties of crown and flint optical glass, the making of
which is a miore simple matter than the production of the special
glass for anastigmat lenses, and no difficulty is found in producing

‘these cheaper glasses without bubbles.

While occasional pieces of the special Jena lens glass are found
free from bubbles, such pieces are rare, and a complete lens entirely
free from air bubbles (if sold as an anastigmat lens) might well be
regarded with suspicion, as complete freedom from bubbles would
indicate that a cheaper glass had been used in its construction and
that it was not a genuine anastigmat lens.

It is an excellent plan to have more than one

Kind of Lens lens, but if you are limited to one, let it be an anas-
to Purchase tigmat, unless such a lens costs more than you care to

The

invest, in which event a good rapid rectilinear should
be selected. A wide angle lens makes a very valuable addition to an
outfit, but is, of course, suitable for only certain classes of work, and,
although it will enable you to make many pictures which your regular
lens would not make in a satlsfactory manner, it could not be de-
pended upon for all around work.

Portrait lenses, being suitable only for portrait work, are seldom
used by any but professional photographers, and then only in the studio.

The Shutter is the mechanism or device, by means of

Shutter which the opening to admit light through the lens is opened

r closed in. making an exposure. There is an infinite
variety of shutters on the market, almost every manufacturer having
a different style, but the object attained in all cases is the same;
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simply a device for admitting light through the lens to make the
exposure. ‘ c

The shutters on simple hand cameras are usually operated by
pushing a button, and on the folding hand cameras the same result
is obtained by the more convenient method of squeezing a rubber
bulb. A shutter operated by a bulb is said tohave pneumatic release,
and this method of operating the shutter is not only very convenient
in all cases, but is particularly desirable when making time exposures,
as the danger of spoiling the picture by jarring the camera is avoided.

The Conley Automatic Shutter,
which we show in our illustration,is one’
of the latest and most cgmplete shut-
ters now made, being provided with
Iris diaphragms and giving, with
one pressure of the bulb, automatic
exposures of from 1-100th of a second
to a full second, or, by two pressures,
time exposures of any desired length.
The shutter of an ordinary hand
camera should be as simple in con-
struction as possible, to avoid the

CONLEY AUTOMATIC SHUTTER.  danger of becoming out of order,
and should be arranged to give either time or instantaneous expos-
ures, and, if possible, should be automatic to the extent of resetting
itself after each exposure, so that it will always be ready for business.

Shutters are rather delicate pieces of apparatus, and '
must be handled with due care. Even the very best of them, Care of
owing to the more or less complicated mechanism and the Shutters
delicacy of the various adjustments, is liable to become
out of order. When a shutter gets out of order it is almost invar-
iably best to return it immediately to the maker without attempting
any repair work on it. Even a good mechanic, unless he has had
actual experience in the repairing of shutters, is very apt to do one
of these instruments more harm than good.

Never put oil on_any part of the shutter. At first thought it
may seem unreasonable not to oil a piece of mechanism when it fails
to work freely. It seems natural to suppose that oil will make any
mechanism work more smoothly and freely, but oil produces quite
the opposite effect when applied to a photographic shutter. Among
the most important parts of a shutter are the pumps, sometimes
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" spoken of as the valves. If oil is applied .to the pump of a shutter
it makes the pump practically airtight and completely prevents it
from working. If oil is applied to the inner mechanism of the
shutter it will within a short time inevitably reach the thin hard
rubber wings, and as soon as these two wings have a little film of oil
on them they adhere tightly together and the shutter .cannot be
operated until it is taken all apart and every trace of oil carefully
and laboriously wiped off each individual piece.

Once more we caution every user of a camera not to put any oil
of any kind on any part of the shutter. It cannot possibly do any
good and is almost certain to do great damage. The inside mechanism
of the shutter is properly lubricated with a graphite lubricator when
the shutter is made, and it is very seldom necessary, at least not until
the shutter has been in use several years, to apply any further lubri-
cant of any kind, but when it is necessary to lubricate the shutter
nothing should be used but the best graphite lubricator. . If the valves
-or pistons stick in the pumps and fail to work smoothly, the pistons
should be removed and carefully cleaned or polished with a cloth and
a little rouge. If the pistons are much corroded it may be necessary
to polish them on a buffing wheel, but care must be exercised not to
scratch them, as they must fit very perfectly and nearly, but not
quite, airtight. After polishing them a very small amount of
graphite may be applied as a lubricant. The easiest way to do this
is to simply rub the pistons a little with the lead of a soft lead pencil.
Just make a few marks on them with a soft lead pencil, and this will
put enough graphite on to make them work smoothly. Do not oil
the shutter.






