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3. Still Camera Lenses
by A. EUGENE TURULA

Wallensak Optical Company offers a complete variety of lenses for
every conceivable type of still camera application, whether it be for
pictorial, press, commercial, industrial, copying, or portraiture photo-
graphy. The lenses discussed in this chapter are those which find
widest universal usage. Wollensak has many other lenses available for
innumerable specialized industrial and military applications.

The lens included in this chapter are all of anastigmatic quality ex-
cept the Portrait Veritar which will be described more fully later.
Anastigmatic quality is descriptive of a lens highly corrected for
astigmatism and all the other aberrations including field curvature,
distortion, spherical aberration, coma, longitudinal and lateral color,
and thus it will take a picture that is reasonably sharp over the whole
format. Good results do not come automatically by virtue of the use
of a particular lens construction. Other lenses may appear to be
similar in construction, design type, and coverage, but still will not
necessarily produce equally satisfactory pictures. The finest optical
designs are the result of thorough, costly, and lengthy analyses and
computations by experienced optical design engineers. A lens has
many variables—glass type (of which there are over one hundred),
curvature of the lens surface, lens thickness, and spacing between
elements. Each individual variable affects every aberration to a dif-
ferent degree. The designer's preblem is to determine the best com-
bination of all variables which will s;i]'n;ult:j_m_'uuﬁ]}' ricduce all aberra-
tions to an insignificant amount. Onee this has been established, we
are dependent upon the manufacturing techniques, test methods,
and standards to ensure that the performance of the final product is
fully equal to the design. Thus, the Wollensak Optical Company has
decided that the name Raptar assigned to lenses should designate a
standard of highest quality and workmanship rather than a specific
type of design,

Field Coverage

A normal lens for still cameras is one which has a focal length
about the same as the diagonal of the negative, or an angular field of
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view of 33%. The focal lengths of wide angle lenses used for greater
coverage are considerably shorter and may amount 1o only half the
picture diagonal, The telephoto lenses have longer focal lengths and
thus cover a l"-l'r]'r'klili'l.:i'l'l:i".'!'h‘ narrow angular feld. It is well to remem-
ber that these effects are a function of the focal length and film sie
rather than the optical design itself, although often the maximum
effects are attainable only with lenses of true wide angle and telephoto
designs,

Figure 26 gives the picture diagonal dimensions of the most popular
hilm sizes and the angular field of view included therein for most focal
lengths. Figure 27 gives the same information except the angular
ficld of view is .l_E'i'n'l‘H. for the horizontal and vertical fGelds, For ex-
ample, 214" x 314" film has a 10lmm diagonal. Using a 4-inch
{101.6mm) lens, the cormner to corner angular ficld of view is 52,82,
The horontal field of view across the 3'4" dimension is 44.4° and
the corresponding vertical field of view for the 214" dimension is
31.4°.

Depth of Field Tables

It is impractical to include a depth of field table in this book for
cach lens. However, these tables are readily available from Wollen-
sak upon request,

Té2mm /4.5

Raptar Seried 11
in Rapax ¥-Sync. Shutter

Raptar, Series 11, /4.5

This series of lenses represents one of the most versatile types for
general and normal lens usage. The design is of the basic Tessar type
construction as indicated in Figure 28 and is the most popular of all
four element lens types. It has been optimized greatly throughout the
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years, resulting in an especially good correction of all lens aberra-
tions. It is similar to a triplet except that the rear element has been
replaced with a cemented doublet which has furnished the designer
with additional variables to improve definition and coverage still
{urther.

The Raptar Series 11 lenses are ideal for press and feature photo-
graphy, sports, industrial and other unposed action shots, The speed
and excellent covering power are important faverable factors, These
lenses can be fitted to all the popular press type cameras with inter-
changeable lens boards and are available in Wollensak high-speed
full synchromatic Rapax shutter mountings for synchronized flash.

In pictorial photography the erisp, brilliant images, edge-to-edge
sharpness, and fine shadow detail obtained with the Raptar Senes
IT lenses arc of primary importance o, the discriminating photo-
grapher. For full color work the fine lens aberration corrections and
anti-reflection hard coating result in well-defined true colors,

The longer focal lengths of the Raptar Series 11 lenses provide the
true pe rspective so essential in commercial J’Jl]ﬂi:‘.‘lgrﬂph‘f. Satisfactory
depth of field for more exacting requirements can be obtained at the
smaller apertures. :

In portraiture the Raptar Serics 11 is recommended to those who
prefer crisp, sharp negatives. The Portrait Veritar—to be described
later—is recommended for soft, muted effects. The 914" focal length
should be used on split 5 x 7 film and 1175" focal length on full 5 x7
or & x 10 film for full igure work.

The recommended film size coverages, as well as the available iris
diaphragm barrel and shutter mountings for each focal length, are
listed in the [ollowing table.,

Film Size Equivalent Focus Barrel Rapax Alphax
Inch Inch THETH Size Size Size
234 x 314 1 %0 1 1
21 x 3% 4 101 1 |
204 x 3G 445 114 2 2 s
3G x 44 5 127 2 2 2
4 x b 5% 155 3 2 2
4 x 3 6% 162 + 3 3
5x 7 74 190 5 3
SoxiH a1 210 L1 +
Gl x BY% 8l 241 L1} *
8 x 10 1134 302 Fi 5



BT I/5.4 Raphar Telephoto
in Ropox Full-Sync. Shutter

Raptar Telephoto f/5.6

The Raptar Telephoto §/5.6 is available in focal lengths of 87, 10",
and 15”. The magnification produced by a telephoto is equal to the
ratio of its focal length to that of the normal lens. For example, the
image obtained with an 8” {/5.6 Raptar Telephoto will be two times
larger than that rendered by a 4 lens.

Clese-ups that look like impossible feats of photography are the re-
sults of using a telephoto lens. Like a powerful telescope, a Wollensak
Raptar Telephoto brings distant images up close, enlarged in sharpest
detail.

Use a Raptar Telephoto for sports events, nature study, travel,
architecture, and news shots. Because of its long focus, the Raptar
Telephoto is an ideal lens for portrait photography.

The Telephoto Raptar, as indicated in Figure 28, is of the true
telephoto design which has the advantage that the distance from the
front of the lens to the film is considerably shorter than for other de-
signs. This enables the use of long focal length lenses on cameras hav-
ing limited bellows draw.

The following table lists the specifications for this lens:

] |
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RAPTAR BERIIE 1a COMVERTHELE /788 LENTES

RAPTAR SEET0SE I F/4 5 LEMSES

RAFTAR EMLARGIMNG 1745 LEMLES

EAPTAR APOCHROMATIC FEOCESS 1710 LEMSES

ARGLE 1/6.0 LVEMEES

EAPTAR WIDE

W

RAFTAR WIDE AMGLE /%5 LEMLES

RAFTAE TELEFHOTO #7586 LEMLES

o

L

WERITAR #1786 LENSES

Fig, 2. Wollensak Lens Constructions
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RAPTAR TELEPHOTO F/5.4 (WOCOTED) i
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Raptar Wide Angle Lenses £/6.8-f/9.5

Raptar Wide Angle lenses are recommended for group pictures;
industrial photography; architectural shots, indoors and out: or
wherever we need a wider range to include a greater breadth of view
and the distances are relatively short. With these lenses, up to 699
more subject matter can be covered. Fully corrected, these lenses will
produce sharp, undistorted, black and white or color pictures. The
locusing aperture is unusually large and ideal for use under poor
lighting conditions. As with all wide angle lenses, exposures should be
made at smaller stops from {11 dewnward.

39" (90mmi
fr6.8 Wide Angle
Raptar in Ropox
Mon=5ync. Shutter
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B, " £/ 6.8 Raplar
Seriet la Convertible
in Bapax Non=Syme, Shuiter

Raptar Series 1a Triple Convertible /6.8

These lenses are noted for exceptionally large coverage, extreme
adaptability, and the versatility of three focal lengths in one, They are
of the basic double Protar type design which has found universal ac-
ceptance throughout the years. The front and rear components are
individually corrected lenses and therefore can be used separately as
well as in combination. The shortest and normal focal length is ob-
tained when both halves {components) are used together. The focal
lengths of the individual halves are each different and much longer
than the normal focal length. For example, the 614" /6.8 Raptar
Triple Convertible has a rear component equivalent focus of 10 and
a front component equivalent focus of 12347,

The speed of the individual halves are [/12.5—except the 20" and
2514" halves, which are {/16. The combination of two halves used
together has an £/6.8 speed. Three aperture seales—one for each focal
length—are provided on each barrel or shutter mounting.

Triple Convertible lenses are recommended for taking landscapes,
industrial shots, architectural studies, illustrative and commercial
photography, For better perspective, larger images, or telephoto ef-
fects, remove the front component and then use either the front or
rear component alone in the rear behind the diaphragm.

Specification data for this lens follows:
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RAPTAR SERIES la CONVERTIBLE /6.8 (WOCOTED)

For Banguei
i Camaeras—
Equiv. Front Rear £ Film Barrel Kapax Alphax Plales covercd
Focus Foeuws Focus Specd Slwe Rize  Slze lme  with smaller
Inch mm Inch [Inch sap
bl 165 123 10 6.8 4 x5 2 2 2 X
BYY 210 15%: 123 6.8 SxH ¢ 3 3 X
1 254 20 15% 68 BumxBV: 4 3 3 ax 12
15 330 25 20 6.8 #x10 G 4 Tx15

14™ {46 Yeritar in
Alphax Sync. Shutter

Portrant Veritar Lenses £/6

The Portrait Veritar lens is ideal for portraiture photography,
especially when a soft. muted type of picture is preferred. The Veritar
is of an unusual 3 element design—[ree from distortion, corrected for
color, and Wocoted for added brilliance.

The Veritar differs from many soft focus lenses in that the blending
of tones or the soft focus effect is obtained by controling spherical
aberration. Some soft focus lenses have accomplished this effect by
chromatic aberration and therefore are not suitable for color. The
ground glass image of such lenses is visually sharp but out of focus
on the negatives in one or more of the color bands, and therefore the
soft focus effect always changes with the different types of black and
white or color films used. With the Veritar, however, there is no
change in focus whether we shoot color or black and white film, What
we see on the ground glass, we get!

In addition to the aperture engraving, an intermediate scale of 5
stops is engraved between [/6 and [/8. It gives the photographer five
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additional calibrated degrees of sofiness and facilitates resetting the
lens at the same position for successive pictures of the same blending.
At these stops a picture of glamourizing softness is obtained with a
third-dimensional roundness gained by subtle blending of highlights,
halftones, and shadow. Unessential, wiry detail is suppressed so that
retouching is minimized and in some cases eliminated. The softness is
diminished gradually until at approximately {/11 the Veritar begins
te take on the sharpness characteristies of an anastigmat. However, it
differs from an ordinary anastigmat in that as the lens is stopped down
the depth of field increases only behind the point focused on. Whereas
when an anastigmat is stopped down, the depth of field increases both
behind and in front of the peint focused upen. For this reason, critical
focus on the frontal face plane at the lens stop to be used is vitally
important in portraiture,

Hpi‘ciri.l:ﬂtiuu clata for the Portraic Veritar {/6:

Equiv. Focus

Size Barrel Alphax®
Inch Inch mna, Size Size
S x7 10 254 b 4
8 x 10 14 156 B ]

* With or without Synchronization,

For large heads on full 5 x 7, the 147 Veritar is recommended for perspective
reagons, For 4 x 5 or spliv 3 x 7, the 10% Veritar is recommended.

Fototel and Mirrotel Lenses

These lenses are unusual in that they employ mirror optics and are
available in extremely long focal lengths of 20 to 80 inches. The
optical system shown in Figure 29 is based on a concentric mirror sys-
tem consisting of a concave spherical mirror and a correcting lens,
The latter corrects the spherical aberration of the concave mirror and
permits the light rays to be “folded back.” This is achieved by alum-
inizing the central portien which [orms a convex mirror. The technical
term Catadioptric is used for lenses which use both reflective (mirror)
and refractive optics simultaneously,

Mirror optical systems utilizing aspheric mirrors—and in certain
restricted systems, spherical mirrors—have long been known. The
spherical mirror alone has objectionable spherical aberration, even

1+




	wollensak_14_01
	wollensak_14_02
	wollensak_14_03
	wollensak_14_04
	wollensak_14_05
	wollensak_14_06
	wollensak_14_07
	wollensak_14_08
	wollensak_14_09
	wollensak_14_10
	wollensak_14_11
	wollensak_14_12

