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?) COMPLETE INSTRUCTIO}IS IN PHOTOGRAPHY.
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diaphragm is placed insi4e the lens. betw-een the front and rear
combinations, and the light passes througtrffiion
ffiEFhE' refraction Jorrrr"rg"* it before it reaches the diaphragm
and enables it to pass through an opening of less than its orvn
original diameter.

Now, to determine the speed of a lens, we must have these two
factors: first, the exact equivalent focus of the lens; second, not the
exact diameter of the diaphragm itself, but the diameter of the cone
of light which it will transmit. The "qoivrl"ffi
the distance from the optical center of the lens to the ground glass
when the lens is focused upon a distant object. with simple lenses
we, can measure this directly with a rule, because the optical center
and the mechanical center coincide, but in a double lens the optical
center and the mechanical center do not, as a rule,'coincide, and
while the actual optical center can be determined by a complicated
mathematical computation, it is unnecessary to do so, as there is an
easy and simple n'ay to determine the equivalent focus of a double
lens and also the actual F. value of the opening, u'hich u,e will now
explain.

. To measure the speed of a double lens, in other
TO Measure the u'ords, to determine the true F. value of the largest

Speed Of LenSeS opening, we proceed as follows: 4rst, focus .t1.y

carefully and accurately otr . .rr"rf?-irtant object
and mark on the bed of the camera the exact point to which the
bellows is extended; second, focus on some small article at a distance
rvhich will enable you to make the image on the grounrl glass exactly
the same size as the object itself, and perfectly sharp, with full

, aperture. A strip of white paper or a rule forms a handy object for
tbis purpose, and great care must be exercised to make tie image on

- the ground glass absolutely the same size as the object itself u.rJp"r-
fectly sharp. Norv, again, mark on the bed of the camera the plirrt
to which the bellou's is extended, and the clistance betrveen this point
and the point to which it rn'as extended previously when focuseld on
the distant object, is the exact equivalent focus of the lens.

rt will readily be understood that this work requires a long
bellows camera, such as the No. I conley view, or the conley Double
Extension camera, and to insure accuracy in marking the points to
u'hich the bellou,'s is extended, some point on the bed of the camera
must be selected u'here a small mark or scratch can be made on the
movable portion to exactly coincide .vvith the immovable part. Then
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w h e n t h e b e l l o w s i s e x t e n d e d a n d t h e s e c o n d m a r k m a d e , t h e e x a c t
measurement between the two marks is easily secured'

- ' ' ' . 4 m a k e a s m a l l r o u n d h o l e w i t h a n e e d l e e x a c t l y i n t h e

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

c a m e r a a n d c l a m p i t t i g h t l y a t t h e p o i n t w h e r e i t i s i n f o c u s o n a
v"ry distarrt object (this ptint being already rnark-ed on the camera

bed), and see that the "tl"t" froni is so adjusted that the lens is

e x a c t l y o p p o s i t e t h e h o l e i n t h e s e p t u m o f t h e h o l d e r ' t h a t i s ' e x a c t l y
c e n t e r e d ' N o w t a k e t h e c a m e r a i n t o t h e d a r k r o o m ' p l a c e a b r i g h t
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iight right back of the hole in the septum and accuratel)r greaqulg

,f," aitit"ter of the circle of light which' will be se'e}1 9n lhq iro-gt-gl

F. value of the oPening'

This circle of light may also be rneasured by placing the back of

the camera opposite a bright window and' covering the front end of

the camera with , to"oJ cloth, the same as when taking a picture,

t hec i r c l eo f l i gh tbe ingv i s i b l eon l ywhena l l o the r l i gh t i scu to f f so
far as possible, the sarie as when viewing the image on the ground

ttrtL*"-ple: 
suppose that by thg method just described we find

theecau i va len t f ocuso fa lens tobeg ! ( i nchesand thec i r c l eo f l i gh t
on the front of the lens I tf inches in diameter with full opening'

9sl divided by 1 ft.q.uul' 7-;-hence, the speed of the lens is F'7' As

another exampte, ;";;." the equivalent iocus is 8% inches and the

circle of light Lr/a inches in diameter. 8% d:ided by ll{ equals

6 4-5,or written Jecimally, 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

unlrecessarily alarmed by finding a number of small air Air Bubbles

bubbles in the glass, bof th"." uuuutes should occasion no in Lenses

*ioppr"ttension, as they do no harm whatever'

rn the manufacture of anastigmat renses, very special qualities

"f J;; gt"r. "r" ur"d, varieties oiglass u'hich {ifier 
widely in optical

qual i t iesandchemicalcomposit ionfromtheordinaryf l intandcrown
glasses used in the constro"iio" tf ;;;;r lenses' Th" -""'''facture

o f t hesespec ia l g , . a " , o f Jena lensg lass i sa t t endedw i thg rea t t ech -
nical difficulties, and it hai been found practically impossible to_.pro-

duce glass of ti" ,"q"ired qualities entirely free from sma.ll air

I

I

tt"d as above

f f iu j ra"aty 'hediameterof thecirc leof1ightgivestheexact
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24 COI\{PLETE INSTRUCTIONS IN PHOTOGRAPHY.

bubbles, but as these air bubbles have no influence upon the optical
qualities of the lens, they are not regarded as faults.

rn 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 efiect 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 rvhatever and may be entirely ignored by the user of
the lens. 

(

In the manufacture of ordinary rapid rectil inear lenses, single
achromatic lenses, wide ang-le'lenses, etc., it is possible to'use tlre
commoner varieties of crorvn and flint optical glass, the making of
which is a more srmple matter than the production of the special
glass for anastigmat lenses, and no difficulty is found in producing
these cheaper glasses without bubbles.

\\rhile occasional pieces of the special Jena lens glass are foul.rd
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 frorn bubbles would
indicate tllat a cheaper glass had been used in its construction and
that it was not a genuine anastigmat lens.

Kind of Lens rens, f'"ir,"liT::t1*'lJ:"ri'.*,1ffT"'*:fr:
tO PUfChaSe tigmat, unless such a lens costs more than you care to

invest, in which event a gooC rapid rectil inear should
' be selected. A wide angle lens makes a very valuable addition to an

outfit, but is, of course, suitable for only certain "l"ss"Effirk, and,
although it will enable you to make many pictures which your regular
lens would not make in a satisfactory 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 oniy in the studio.

The The Shutter is the mechanism or devicq, by means of

ShUttef 
which the opening to admit light through the lens is opened
or 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 thO lens to make the

exposure.

The shutters on simple hand carleras are usually operated by

pushing a button, and or, the folding hand carneras the same result

is obtained by the fnore convenient method of squeezing a rubber

bulb. A shutter operated by a bulb is said to have pneumatic relea6e,

and this method oi operating ttt" shutter is not only very convenient

in all cases, but is paiticularly desirable when making time exposures'

as the danger of spolting the picture by jarring the camera is avoided'
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The Conley Automatic. Shr,rtter,

which we show in our illustration,is one

of the latest and most complete 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

carnera should be as simPle in con-

struction as Possible, to avoid the

coNLEy AUTomATIc slturrER. danger of becoming out of order'
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and should be arranged to give either time or instantaneous expos-

ures, and, if possiblel shouldbe automatic to the extent of resetting

i tse l fa f tere""h"*posure 'sothat i t . lv i l la lwaysbereadyforbus iness.

Shutters are rather delicate pieces of apparatus, and A^-^ .
must be handled with due care' Even the very t"tt oitt'"t' Cafe Of

owing to the more or less complicated mechanism and the ShUttefS

deliclcy of the various adjustments, is liable to. become

o u t o f o r d e r . W h e n a s h u t t e r g e t s o u t o f o r d e r i t i s a l m o s t i n v a r -
iably best to return it immediately to the maker li'ithout attempting

rty'r"pai. 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 oq anv part,.of the s4gtlgl' 
*l:.Ott' 

thought it

may seem ttr"".,r chanism when it fails

to work freely. It seems natural to suppose that oil will make any

mechanism work more smoothly and ireely, but oil produces quite

the opposite effect when applied to a photographic shrrtter' Among

the most important part; of a shutter are the pumps' sometimes
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26 COMPLETE INSTRUCTIONS IN PHOTOGRAPIIY.

spoken of as the valves. . rf oil is applied to the pump of a shutter
jt makes the pump practically airtight and completely prevents it
from working. lf 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 anv oil
anv kind on an of the shutter. It cannot possibly do any

and is almost certain to do great damage. The inside mechanism
of the shutter is prooerly 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 rrot 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.
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