Seiss Ykon Cameras

FOCUS, APERTURE,
FOCAL DEPTH, DOUBLE EXTENSION

There is a decided relationship between photography and the human
vision. If you will consider this relationship it will make it easier for you
to understand the many technical expressions which may at first confuse

the beginner and seem to make the choice of a camera a difficult- matter,

The camera is nothing more than an artificial eye of glass, metal and

leather. Photography and vision are both kindred phenomena. Vision is

{:{}n*tmlk}d at will by opening and elosing the eyelid. The camera takes

a photograph by opening and closing the shutter.

In the human cye, the rays of light first pass through the pupil whieh
‘contracts or expands automatically, adaptingitself tothevolume of light.
The rays are then directed through the lens forming the image that is

projected upon the retina — the human photographié plate.

usually consists of several sections between which the shutter (the camera
eyelid) and the diaphragm or stop (the camera pupil) are mounted. The

image is projected upon a specially prepared film or plate.

In both cases, the image must be developed and rendered visible. In

the case of the human eye we become conscious of the image through the

brain, which also performs the trick of reversing the image, which

aceording to optical laws 1s turned upside down by the lens.

In the human body, the retina veprésents a plate or film that can be
used over and over again for new impressions just like ablack-board. But
the photographic film or plate must be subjected to a chemical treatment

and the image fixed once and for all and then copied on special paper.
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SEoiss Shkon Cameras

Focus

If you take a magnifying glass and
hold it s as to concentrate the sun’s rays
on a picee of paper, you find that there is
one position of the glass in which the
light spot en the paper is most intense.
If you now measure the distance from
the magnifying glass to the spot of light
{which is in re ﬁiw an image of the ﬁun)

you will have found the foeal mmfrm of
the magniflying I&gb.

~ Youcannow understand whatismeant
'bv the focus of a camera leng, 1If you set
the camera so that the lens throws a
clear image of a distant Db}é‘(‘fi’, on the
'facnsmcf sereen, the camera will be said
to b ¢ in i(}ffllb. a:m{ the distance between
i center of the lens and the ground
glass back is termed ““the focal length”,
’"lnudemiy the lens will throw an in-
image, as the illustration at the
top of this page shows, the rays of light
',iimm the extrémie ends of ‘i:he Qb}eat
- erossing inthe center,

The focus of a camera lens is always
engraved on the lens mount. A Iﬂng
focus lens will give a Iarger image of the
objeet than @ short focus lens. This is
clearly shown by comparative pictures
‘on pages 10, bf}th taken from the same
point, but with a long and short focus
lens 1*&%};3{,{*121% ¢ly. The diagrams beneath
the pictures also show that a short focus
lens has a very much wider angle Qf
vision, The rays of light are like a pair of
scissors opened s mde, It follows therefore,
that the short focus lens, while gwmo a,
smaller image of an ablect. will takein a
wider view Ehfx:u the long focus lens.
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Zoiss Tbon Cameras

Long focus , Short focus

Effect of long and short focus lenses

This fact is made use of w ‘hen it is desired to take large phatowzaphs
of a distant ﬂ}agem: or to obtain as wide as pﬁssﬂ:ﬂe an angle of vision.

‘For long distance photography, special T el:f»pho to Lenses of eweptmnai
long fﬁcal lengths are emplayed Naturally their angle of vision will be
small, If hgwever the camera is to cover as wide a, stretch of space as
possible, as may be required for panorama, interior or architectural
photograplis, a speeial so-called wide-angle lens of very short focus must
be used. For normal purposes, the focal length of a lens should about
correspond with the diagonal of the desired picture size, whereas the
focal length of a wide-angle lens should be about equal to the shortest:
side of the picture.

The same effects can be obtained by using the camera lons in comibi-
nation with Zeiss Distar and Proxar Supphmuntary Lenses which are
‘moderate in price and wzthm the reach of all.

Lens Aperture
 Ttis obvious that a large window will let more light into a room than
a small one and the oi)}t,ets behind the large w indow will be better
{lluminated than those behind a small window. Similar conditions rule
in the case of lenses. The sensitive surface of the plate or film requires a
certain amount of light in order to obtain sufficiently clear definition
also in the shadows of the image. A lens with small aperture calls for
a larger exposure than a large aperture lens,

The rapidity of a lens is, however; not dependent upon its diameter but
wpon the ratio of the diameter to the focal length. If, for example, the
focal length is 8§ and the diameter 18/,, the rapidity or effective
;apermre of the lens will be 18/,:8 = 1/4.5 or F[4.5.
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Seiss Thbon Carmneras

Large aperture lens (rapid) Small aperture lens (slow)
Effect of large and small aperture lenses

The Diaphr agm

The diaphragm consists of a series of thin sections so arranged as to
: a elnular a}nmmcr m thbil r:em:er the dxametf«r of whmh can }39

corr e»panf}mﬁ V*znatmn of 1:11@ time ai expasureJThe d:tdphmwm not thﬂ“
serv es to r%u? ate l:}u, amount Gf Iwh'i,‘ ’f}ﬁ‘t AISQ tow idenornarrow therays
ext'page on focal depth).

2 B ,_phmnm apertureg are df‘swxxat{‘d 111 exac tly the same manner as the

— eﬁeetwe apa,ri,urc (}f the }ena, that is, b”y ‘Lhe 1'e§¢1tzfmath of thmr

Lhe"-idzdphrdﬁm (st{}})) is se“f:. is '{Iaﬂﬂﬁy mrfraxeed s thiat sach Pl*ﬁglb €
change of aperture calls for double or half the exposure. Forinstance,
thec mphramn aperture 4.5 is followed by 6.3. If the apertureis reduced

ragm Set 50 as m Wduw the eﬁective ape}:mre diameter to 1 5 em
giving a mplr}zﬁ‘ﬁf 1.5:13.5 = I'/9. If the time of exposure necessar
the first case was 2 ) seconds, for the second case a four-fold exposure.

'ha necessary, 4x2=8 seﬁen&ﬁ This is due to the fact that the halwnfr of

the d:dme‘ter 0{" ﬂ:m eﬁectne Iens aperturt, reduces the area through
whichthe hwht passes to 1, of the original area (see above lﬁuﬁiratwns)

Long exposures are natmaﬂv only used for still pictures. Moving

gb"aet% necessitate short exposures which will generally only be pﬁswhif‘
with the full aperture of the lens, The more rapld the motion of the object
to be iﬂmtwraphed ‘the shorter the exposure necessary for obtaining

non-distorted p:ci,mms. Thelarge aperture also gives a very plastic mlmf oo
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Feiss Tkon Cameras

Something about focal depth

If you look at a distant object you will
notice that, while you can see near-by
objects, clearly defined wvision is only
obtained at a certain distance: And w ‘hen
looking at close objects you will also
notice that only the object upon which
our eyes are fmuscd are seen clearly,
whereas ob}oem in front or behind the
point ‘of focus will not be shcnp The

conclusion to be drawn from this is that

the fociis has a certain depth, in front of
or behind which 1 zmagos are not ¢lear,

If you extend your camera belloiws
until you hear the snap of the infinity
(:atch the camera lens will be focused at
mﬁmtv, which in the case of a 9x12em
camera means that all objects bcyt}n&
60 feet will be clearly defined. As the
distance from object tocamera decreases,
so the depth of clear definition i3 also
deereased. If two lenses of equal rapidity
and focal length are focused on points at
different distaneces, the greatest area of
clear definition or focal depth will be
obtained in the case of thelens focused

on the most distant point.

Tt is usually advisable to focus on the
center of the subject. To obtain a clearly
defined fore-and background, the dia-
phragm of the lens should be stopped
down until all objects appear sufficiently
clear and sharply defined.

Reducing the aperture increases the
focal depth and increasing the aperture
will reduce it. Of two lenses of equal fo-

cal lengths, but of different aperture, the
less rapid lens will have the greater
depth of focus. Of two lenses of equal
aperture, but different focal length, the
depth of foeus will be greatest Cwith &
lens of short focal length.
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Feoiss Yhon Cameras

Single
or double extension bellows ?

Double extension bellows, enabling
close-ups to be taken, are wvaluable
features in some models of Zeiss Tkon

Cameras.

For the purposes of the average ama-
teur, a single extension camera permit-

ting close-ups at about 6 feet distance

will be satisfactory, especially since
supplementary portrait lenses can often
‘be employed which allow close-ups of

3 f

ave really only indispensable for plate

ve double extension bellows

., T

cameras, where it is intended te use

varying focal lengths with the assistance

supplementary lenses. The advanced
ateur will be primarily interested in

having a camera with double extension

bellows which are necessary in taking

long distance or wide angle photographs
or else for taking natural size pictures of
very small objects.

The double extension bellows are of

sufficient length to enable three to five

different focallengthstobe obtained when

using Distar or Proxar supplementary

lenses (see page 27).
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eiss Jkon Cameras

Size of picture
and type of camera

- The choice of the size of the picture is
dependent, to a large extent, upon the
uses to which a p}aotographe}: will put his
camera,

Miniature camieras such as the Babﬁy
Tkomat, and the Kolibri, both makmgr
pictures T/<1%/s" are ideal companions
for the traveler and tourist who wants to
reduce the hulk of his phatﬁwaphm
equipment to a minimum. And when you
do your-own enlargmg with a Zeiss Tkon
'eniarger, the joys of miniature photo-
graphy are still further enhanced,
 Rollfilm ¢ame ras such as the Tkomats,
Icarettes, and Nixe, which take the
popular 1'0111311}:1 picture sizes are pre-
ferred by many amateurs because of their
convenience and ease of mampuiatmm
And there are also models (Tearette L
and Nixe) which can beused for rollfilms,
plates and ﬁlmpauks,

Plate arﬁd ﬁlmp ack cameras such as the
Maximar, Trona and Ideal, are the choice
of amateurs who take a more serious
view of their bobby, for these cameras
are Ci)ﬂail'tﬁ?f{‘d to meel thg I’t,qune-»
ments in almost every field of photo-
O*raphy For the advanced amateur who

s interested in sports and press photo-
crmph’v the Orix and iroflex are recom-
mended. For interior and architectural
photography the Ideal and Juwel models
are unsurpassed.

On the pages 16 and 17 are shown
the various picture sizes of Zeiss Tkon
cameras,
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Seiss Thon Cameras

LENS EQUIPMENT

The beginner in photography usually prefers to start with a Jless
expensive camera. It is this reason which prompts us to offer our
Junior Cameras with Novar Anastigmat F/4.5 or F/6.3 lenses. These
lenses are excellent anastigmats and are appreciated for the good
quality of their all-round work.

However, for the amateur who appreciates superior quality, greatest
versatility and inherent value as well as the amateur who takes a
more serious view of his hobby, there are Zeiss Tkon Cameras fitted
with the internationally famous Carl Zeiss Tessar lens. Tt has been
truly said that no camera can be better than its lens and the exX-
cellent definition and brilliance of the Zeiss Tessar certainly proves
the soundness of this statement. For consistently high quality and
uniform performance and reliability the Zeiss Tessar is unsurpassed.

Here are a few of the Zeiss Tessars used on the most popular Zeiss
Ikon Cameras: |

Tessar F/4.5 makes exquisitely sharp and brilliant pictures over a
wide angle and the resulting negatives can be enlarged "QQﬂSidﬁl‘fthl}f;

Tessar F/3:5 is a truly universal and very rapid lens with sharp
definition over the whole plate.

‘Bio-Tessar ¥/2.8 and Tessar F/2.7 are still more rapid. Their ex:
tremely large aperture will permit exposures even under very un-
favorable light conditions.

Tele-Tessar F/6.3 can be used in an equivalent focal length con-
siderably larger than the camera extension required. Thus it is pos-
sible to use a Tele-Tessar of an equivalent focal length of 10" on a
camera the extension of which does not excesd 6.

All Zeiss Tkon cameras with double extension bellows and equipped
with Zeiss Tessar lenses may be used with Zeiss supplementary
“Distar” or “Proxar” lenses. They greatly increase the usefulness

of ﬂ;e camera. See pages 25 to 27,
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