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Greetings! 

l am happy to report a good six-month period of 
relatively good health for a change. I have made 

good progress and look forward for an active sum­
mer of new photos with my "new" Sony camera 
with an impressive Vario-Sonnar lens with an in­
credible 30x zoom range, megapixels galore and 
the ability to make wonderful panoramic pictures. 

This issue brings a lot of information about 
books of all sorts. First of all, the long awaited 
"Carl Zeiss Kamera Register 1902- 2012" by Bernd 
Otto is finally available. It is a huge volume of 
1310 pages with a historical overview as the first 
chapter in German, English and Japanese that fill 
the first 56 pages. However, the bulk of the book is 
devoted to a register that documents every camera 
made by a firm when under the control of the Carl 
Zeiss Stiftung. This means that it is an encyclope­
dia-like documentation of each and every camera, 
its features and variations. It is not a picture book, 
except for that first chapter and a small sample 
image of each camera at the top of a page or pages 
devoted to that camera. For a historian type such as 
me, it is a godsend because it takes all the drudgery 
of detailed archival research out of the process. It is 
clear, accurate and detailed but not everyone's cup 
of tea. I advise that you look at the www.camer­
abooks.com website for particulars and an 
overview. It is huge and expensive due to its size 
and complexity when mailing charges are taken 
into consideration. It lists at $245 plus shipping. It 
weighs 13 pounds. 

D r Wimmer of the Carl Zeiss Jena Archives has 
also published a new history on a subject not 

related to cameras but rather to the groundbreaking 
work done by Zeiss in the area of spectacle lenses. 
You can find it at www.amazon.com under "Better 
Vision: Carl Zeiss Eyeglass Lenses 1912- 2012," by 
Stephan Paetrow. If it does not appear at Amazon, 
use your search engine with the title and author. 
Remember that it is ayailable in both German and 
English. Choose your language carefully. 

This issue is filled with more material on the 
Werra cameras by Manfred Hermann as well as an 
interview by Manfred with Bernd Otto about his re­
search. I have contributed a review of "the Con­
tarex book" from Pierpaolo Ghisetti and Marco 
Cavino and a commentary about a wonderful hand­
held zoom telescope from the 1920s, the Aseros. 
Also, we have an abridged version of an essay by 

President's letter 

Zeiss optical designer, Dr Hubert Nasse, about the 
history of the Planar lens, which preceded the Tes­
sar by five years or so and was reinvigorated by the 
discovery of lens coatings. This formula is still a 
quite viable product today, nearly 115 years after 
its first appearance. 

The two cameras using the trademark, Zeiss 
Ikon, have been discontinued by Zeiss and 

Cosina after a life span of 8 years or so. That is im­
pressive lifecycle for this day and age. It would 
seem the digital world is getting still stronger as 
Zeiss is vigorously working with Sony on a topic 
that I am totally ignorant about - the mirror-less 
cameras. I am sure to find out more soon. 

My own book is nearly ready to send to the 
printer. I am still mulling over a title, but it is the 
word and picture story of the involvement of Carl 
Zeiss, Zeiss Ikon and their associates in the world 
of photography from 1890 to today. It has topped 
out at 888 pages laid out in the publishing program 
and I will be discussing the next steps with my 
printer this week. I am doing my best to keep the 
cost of the book at a reasonable level and I hope 
that it will be available by August. I will be distrib­
uting it through camerabooks.com since I am not 
able to operate sensibly with the US postal service. 
I will attempt to create a website for viewing the 
book before it is over and I am researching the pos­
sibility of adding the bibliography and index via a 
computer disk as part of the book. If I did it via 
paper, it would raise the cost unreasonably and 
greatly delay its publishing. 

A s the Society Archivist, I have received two 
significant donations from our Past-President 

(1988), Claus Stegman, of two hard-covered Zeiss 
Photo Lens catalogs from 1899 and 190 1. They are 
quite large but in German. They are intended as 
candidates for the reproduction dividend for the 
membership. I have a similar later example in Eng­
lish and would like to seek guidance as to which 
you would prefer to receive. Please let me know. 

Best wishes to all, 



The Planar 

H. H. Nasse, Oberkochen, Germany 

Even older than the well-known Tessar, 
this lens design has been the basis of the objectives fitted to 

high-quality cameras for many years 

Not just a registered trade name for spe­
cific Zeiss lenses, the term "Planar" is 
also used generally for a classic anastig­
matic lens design. This is because Planar 
lenses have been used in the lion's share 
of high-quality cameras for decades. 50 
mm lenses of that type were sold as a 
standard lens with SLR cameras for a 
long time, until they were gradually re­
placed by zoom lenses. The Planar design 
has been installed in countless variations 
by many manufacturers, and new designs 
are constantly entering the market. 

The first Planar lens was registered for 
a patent (figure 1) by its inventor Paul 
Rudolph at Carl Zeiss in Jena, Germany 
at the end of 1896 and was added to the 
Carl Zeiss product range in various focal 
lengths as early as 1897. In other words, 
it is even a few years older than the Tes­
sar lens. This lens as developed by 
Rudolph had a strict symmetrical design, 
(figure 2) with six lens elements assem­
bled in four groups, featuring a pair of 
meniscus-shaped cemented elements in 
front of and behind the aperture. (In op­
tics, "meniscus" refers to a lens on which 
the centers of curvature of both surfaces 
are on the same side.) 

Due to this lens arrangement, Planar 
lenses also have another name: As each 
lens-half resembles a telescope lens in­
vented by the famous mathematician 
Carl-Friedrich Gauss in 1817, long be­
fore photography' was invented, people 
also call Planar lenses "double Gauss 

This article is Zeiss Historica's adapted and abbreviated version of the original work 
published online by Hubert Nasse. The full-length version, which includes more technical 
information about these lenses and MTF curves for many of them, can be found at: 
http://blogs.zeiss.com/ 
photo/en/wp-contentluploads/20 11/07/en _ CLB _ 40_ Nasse _Lens_Names _Planar. pdf 

or, more simply, by searching the Web for "Nasse lens names Planar." 

lenses" or simply the Gauss lens. Such 
original four-element lenses entered the 
market around 1880. Much later, starting 
in 1933, Carl Zeiss offered a wide-angle 
lens called the Topogon (figure 3), which 
closely resembled a pair of Gauss tele­
scope lenses, aside from the fact that its 
lenses had a stronger curvature. It was a 
standard in aerial photography for a long 
time, and there was also an f/4 25 mm 
verSIOn for the Contax 35 mm 
rangefinder camera. 

Paul Rudolph, however, strongly 
modified the original design by increas­
ing the thickness of the inner meniscuses 
and constructing them out of two differ­
ent types of glass. They had the same re­
fractive indices, but different dispersion 
properties. This allowed him to influence 
the color correction at will, without 
changing the monochromatic correction, 
by selecting the right radius for the ce­
mented surface. 

Superior sharpness 

A result of Rudolph's modifications was 
the superior image definition delivered 
by the Planar lens, with an unusually 

wide aperture for that time. In particular, 
the field curvature was very low. In other 
words, the image was very "plane" or flat 
- which is precisely what the name "Pla­
nar" was supposed to suggest. 

A catalog from 1897 stated the follow­
ing: 

"When working with the Planar; keep 
in mind that slight overexposures can eas­
ily resultfrom the high speed of the lens. 
The precise design of the Planar lens sur­
passes the anastigmatic double lenses in­
troduced until now. Above all, it is 
especia lly suitable for all kinds of repro­
ductions and yields excellent results. " 

And because chromatic aberrations 
tend to be more noticeable with line-art 
originals, in which the contrast between 
black and white is high, other models 
soon incorporated the same design, but 
featured even better chromatic correction 
thanks to the use of special types of glass 
(figure 4). 

Despite all of these favorable features, 
the Planar lens enjoyed only marginal 
success in the beginning. Although the 
older double anastigmatic lenses (and the 
later Protar) were not quite as good, they 
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PATENTSCHRIFT 
- Nt. 92313 -

KLASSE S7 : PKOTOGRAPHIE. 

FIRMA CARL ZEISS IN JENA. 

Astlgmatlsch, spharlsch und chromatisch corrlglrtes Objektiv. 

Patentlrt 1m Dellt.chen Reiche yom 14. November 1896 abo 

Die nachstehend bescbriebene Etfindung be­
:l:weckt, ein sehr lichtstarkes Objektiv zur Vet­
fUgung zu stellen , welches bei guter anast ig­
matischer Bildebenung Uber ein grofses Ge­
sichtsfeld besonders hohen Anforderungen ao 
die chromatische undo sphlirische Correction des 
Bildes genUgt. Diesen Zweck erreicht sie da­
durch, dafs sie das im sogenannten Gaufs­
schen Fernrohrobjektiv zum Ausdruck kom­
mende Correctionsprincip fUr dieseo neuen 
Zweck nutzbar macht. 

Wie bekannt, hat G auf s gezeigt. dafs ein 
zweigJiedriges Objektiv besondeTs vollkommene 
Correction der chromatischen uod sphlirischen 
Abweichung fUr grOfsere Oeffnung gestattet, 
wenn man dassel be gemli(s dem in Fig. I dar­
gestdlten Schema zusammensetzt , ntlmlich aus 
einem convexen Crownglasmeniscus A und einer 
convexconcaven Flintglaslinse B. deren beide 
einander zugewendete, dUTch Luft getrennte 
GlasRlichen erheblich verschiedenes 
mungsmafs zeigen, sich also nieht mit 
verkitten lassen. 1m Gegensatz zu den 
typen von Fraunhofer , L i ttrow u. A., 
welch en die einander zugekehrten (In 
Flliehen des Systems nnnllhernd gleich 
KrUmmungen besitzen, daher auch meist 
kittet sind, gestatte! der G auf s 'sche Typus 
nchtiger Vertheilung der KrUmmllngen 
zeitige Correction der sphiirischen AtIWI~lcl~ur,p 
fUr zwei verschiedene Farben, also Aufhebung 
der sogenannten chromatischen Differenz der 
sphlirischen Abweichung, sowie die Correction 

dieser beiden Abweichungen Uber eine grof o! 

Oeffnung des Systems. Objektive diescr Art 
sind fUr astronomische Fernrohre wiederholt 
mit Erfolg zur Anwendung gekommen, und 
"war mit beiden moglichen Anordnungen der 
Linsen, al 0 sowohl mit . C rown vorau « nl 
auch mit nFlint VOrllllS«. Eine vortheilhafte 
Anwendung dieses Zusammen ctzungstypu auf 
pholographischc O bjektivc hat aber bisher noch 
nicht stallgefunden und erst durch 
die gegenwlirtige -tens dem 
G au f s - ihis,he 
Systeme . ihm 
noch 

The original Patent for the Planar dated 1896. This design by Paul Rudolph is for a 
lens that "corrects for astigmatism, spherical and chromatic abberation." Figure 1 
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were slightly more versatile. The 
front and rear lens halves could be 
used alone, therefore allowing 
three focal lengths with a single 
lens, which was not possible with 
the Planar. The Tessar lens, which 
appeared in 1902, achieved very 
good results in practice and was 
less expensive. Above all, it was 
considerably lighter. 

Spring 2013 

ecessors, improvements that are 
largely attributable to the devel­
opment of new glass materials. 

In particular, the Planar lens 
was considerably more sensitive 
to bright light sources in the 
image due to its eight glass-to-air 
surfaces and unfavorable curva­
ture. Antireflective lens coatings 
had not yet been invented. This 
meant that unwanted optical paths 

The original Planar design had six elements in four 
groups, arranged with strict symmetry around a central 
diaphragm. This one is an f/3.8 160 mm lens. Figure 2 

While the highest refractive 
index with the Biotar design in 
1927 was l.673, forty years later 
designers could use glass with an 
index of l.8 or even l.9. A very 
high refractive index means that 
a lens can be given the same re­
fractive power with flatter sur­
face curvatures, reducing the 
aberrations caused by the spher­
ical shape. It is easy to imagine 
that this would be a desirable 
feature for designing high-speed 
lenses. However, extremely 

of several reflections in the lens created 
ghosts and glare in the image, because 
each glass-to-air surface reflected around 
4% of the incident light. 

It was not until the 1920s that optical 
designers resumed efforts to advance the 
double Gauss lens. Their primary objec­
tive was to increase its speed. In 1927, for 
example, Willy Merte at Carl Zeiss in 
lena designed an entire series of lenses 
for 35 mm cameras and 16 mm movie 
film that had maximum apertures of fl2 
and fl1.4. 

These new designs entered the market 
under the name Biotar. Its design was 
very similar to the original Planar lens, 
but it abandoned the strict symmetry ap­
proach for the radii of curvature of the 

surfaces and the refractive indices of the 
glass materials and therefore achieved 
additional correction parameters. 

Successors to the Biotar design 

Nearly all of today's high-speed lenses 
with a medium field angle (50-100 mm 
focal length with 35 mm SLR cameras) 
are successors to the Biotar design. The 
number of variations is virtually endless. 
To achieve maximum apertures, one or 
two lenses were added to the classic six­
element lens. The elements were com­
bined into cemented components at a 
wide range of positions. Despite looking 
similar on the outside, there are major 
differences in performance between 
today's models (figure 5) and their pred-

high-index glass materials alone 
do not solve every problem; they actually 
create some drawbacks of their own, as 
they display high dispersion. This is why 
the development of lanthanum glass in 
the late 1950s laid an important founda­
tion for continued progress. With their 
medium refractive indices, they offer fa­
vorable dispersion properties and are 
ideal partners for high-index glass mate­
rials. As with all other lenses, Planar 
lenses also reaped the benefits of the ad­
vancements made in glass technology, 
which, in tum, kept an old idea young at 
heart. 

The Gauss models designed at Carl 
Zeiss Oberkochen never used the Biotar 
name, but kept the older Planar brand 
name for historical and political reasons. 

Apochromat .. Planar 

The Topagon f/4 25 mm wideangle lens (this one was for the The Planar optimized for reproducing line originals in graphic­
Contax) was Paul Rudolph's modification of the symmetric arts applications was called "Apochromat" because of its superior 
Gauss design. It used two different glass types. Figure 3 correction for chromatic aberration. Figure 4 
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A modern Planar. The f/2 50 mm ZM is 
a design to be used with the Zeiss Ikon 
rangefinder camera. Figure 5 

When the Carl Zeiss company was di­
vided into an eastern part (Jena) and a 
western part (Oberkochen), these two 
new companies manufactured similar 
products and were embroiled for several 
years in legal conflicts about the use of 
trademarks. And since Carl Zeiss Jena 
lodged a claim to use the brand name 
Biotar, Zeiss at Oberkochen used the 
name Planar. Both lens names can be 
found on the twin-lens Rolleiflex cam­
eras made in the early 1950s, as lenses 
for these cameras were delivered from 
both east and west back then. 

At Carl Zeiss Oberkochen, the Planar 
was also a five-element Gauss model, 
which, thanks to advancements in glass 
technology, was invented to simplify the 
design without compromising perform­
ance. In Jena, this type oflens was called 
the Biometar. 

The five-element Planar model en­
joyed notable success in various camera 
formats, from the wide angle fl3.5 35mm 
version for the Contax rangefinder cam­
era to the fl3 .5 135 mm model for the 
9x 12 cm large-format field camera (fig­
ure 6). In particular, a number of excep­
tional pictures were taken with these 
optics during the heyday of the twin-lens 
SLR camera. It also serves as a wonder­
ful example demonstrating that image 
quality is not merely enhanced by in­
creasing the number of lens elements; 
there was also a seven-element Planar 
model for the 6x6 cm format, yet it was 
not better. In fact, more optical efforts are 
needed, as the design conditions for a 
camera with a swing-up mirror are 

slightly less favorable than those for a 
rangefinder or large-format view camera 
'that permits a shorter back focal length 
(the distance of the rear lens element 
from the image plane). 

Success was slow in coming 

Looking back, you could say that the suc­
cess of Paul Rudolph's invention was 
slow in the making. In the 1930s, the 
Sonnar was considered the first really 
suitable high-speed standard lens for 35 
mm photography, which was still in its 
infancy. However, after Alexander 
Smakula invented anti reflective lens 
coatings at Carl Zeiss in Jena in 1935 and 
their broad usage after the end of World 
War II, it was possible to tap into the full 
potential of the double Gauss lens with­
out any negative "side effects", and out­
standing lenses were created for a wide 
range of applications. 

Impetus of Stanley Kubrick 

The Planar flO .7 50 mm lens from the 
1960s (figure 7) is a famous example of 
the possibilities of this lens type to gain 
speed, and it holds a world record in pho­
tography. The lens delivered an image 
that was four times brighter than with 
today's standard filA 50 mm lens, and it 
was originally developed for NASA to 
take pictures of the dark side of the 
moon. Its fame skyrocketed when the 
legendary film director Stanley Kubrick 
pushed the envelope on his quest to give 
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Two versions of a five-element Gaussian 
Planar made possible by improvements 
in glass technology. They are an f/2 .S SO 
mm lens (left) and an f/3 .5 75 mm lens 
(right) for the 6x6 format. Figure 6 

his film "Barry Lyndon" a unique look, 
by insisting on filming several scenes in 
candlelight. In 2011 , one of these lenses 
was auctioned off for 90,000 euros. 

Unfortunately, it is practically impos­
sible to adapt this "dream lens" to an SLR 
camera. It had an image circle diameter 
of27 mm (almost the APS-C format), a 
diameter of around 90 mm and weighed 
in at 1850 grams. And the large lens-ele­
ment diameters had to come very close to 
the film plane - the distance to the last 
lens vertex was only 5.3 mm. It was 
therefore fitted with a central shutter for 
large-format-camera optics and was pre­
cisely adjusted to a modified Hasselblad 
body. 0 

Claimed to be the world's fastest camera lens, this Planar-type f/0 .7 50 mm lens 
was designed for NASA in the 1960s. The distance from the rear lens surface to the 
film plane was too small to allow space for a reflex mirror, so the lens was given a 
central shutter and put in a modified Hasselblad body. Figure 7 



Werra - the design miracle 

from Eastern Germany 

Manfred Herrmann, Frankfurt am Main, Germa~y 

This series of cameras from the 
Deutsche Demokratische Republik represented an excellent combination 

of elegant design and simplicity of use. 

The Werra camera has been well studied recently, and at first 
I did not intend this article to add much to our knowledge. I 
simply wanted to pay tribute to one of the most beautifully de­
signed cameras ever made. However, in the course of research­
ing and gathering data, I gained further knowledge, some details 
that had not been mentioned previously. You can find most of 
these findings in the Table called "The green Werra for com­
pIetists" on page 11 . 

What makes this camera so special? Though beauty is in the 
eye of the beholder, there are some commonly recognized stan­
dards with regard to appearance, according to which the Werra 
is seen to be a perfectly integrated product. For that very reason 
at least one Werra is part of many of my fellow collectors' cam­
era collections. What sets the Werra apart from the many inno­
vative cameras of the period? It is the uncompromising 
simplification of the basics of taking a picture. Despite the al­
most total lack of visible knobs or levers, the camera has all the 
controls you need. The truly innovative technical feature is 
that the device to cock the shutter, which also forwards the 
film, is housed in the unobtrusive ring that encircles the rear of 

The flash synch.r0nization socket was inside the aluminum 
lens ring on the first Werra. Figure 1 

This article first appeared, in German, in the journal 
Photographica Cabinett 50 (September 2010). The 
translation is by the author, whom we thank for permission 
to publish this version. 

the lens barrel. Also, aperture, shutter speed and focusing con­
trols are revealed only when the lens cap has been taken off. 
This cap, when reversed, also serves as the lens shade - another 
smart technical highlight. These operating elements are all eas­
ily accessible, while those other features that are not immedi­
ately necessary for taking a photo have been moved to the 
bottom plate. For that reason the camera looks quite "cleaned 
up." Its square-edged shape with its top and bottom plate bev­
elled edges adds to a very positive overall impression. 

Here I will be addressing both form and function. The "de­
sign" is pleasing to the eye, while at the same time all the tech­
nical features are very successful. All operating elements are in 
the right place, operating the camera follows common sense, 
the viewfinder is placed friendly to the user's nose at the left 
side, the feel of the camera is right, and the green covering also 
feels comfortable. 

Who made it, and why green? 

Little is known about the creator of this innovative camera. In 
the German book "DDR Design" by Giinter H6hne l we read 
that it was Rudolf (Rudi) Miiller from Carl Zeiss Jena. Unfor­
tunately he can no longer be interviewed as a contemporary wit­
ness, but we do know that as a manager at Eisfeld, where the 
Werra was produced, he had an engineering rather than a de­
signer background. 

It was indeed "Rumii" Rudi MUller who defmed the concept 
of the Werra. (Although Ills given name was Rudolf he was al­
ways known as Rumii.) He was an avid sports photographer who 
wanted to build a people's camera. He discussed Ills plans with 
Paul Oswald, at the time head of camera assembly, after work. 
The talk turned to questions of color. Rumii had a Contax in lime 
green with dark green leather trim, and one in yellow with brown 
saddle-leather trim, with lenses matching the colors. 

At the end of 1953, Carl Zeiss Jena received a commission 
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In later versions of the original Werra the flash socket was 
moved to the side of the camera body - and stayed there 
through all the later models. Figure 2 

from the Ministry of Mechanical Engineering for an amateur 
film camera. They were asked to develop one that could be pro­
duced to sell at less than or equal to a hundred marks. The task 
was entrusted to what was called the F-operation, with Rwnii 
as manager (he was, however, never head of the Eisfeld opera­
tion) . So, for the camera designed under the F-Plan, Rwnii's 
concept was for it to be easy to use, with a simple objective -
for example the f/3.5 50 mm three-component Novonar, or a 
better lens, perhaps a four-component design such as the f/2.8 
or f/3 .5 50 mm Tessar. There would be a central shutter, no in­
terchangeable lenses, and combined film transport and shutter 
cocking. For the new camera Rumii wanted green, and he em­
phasized that by having the machines in the production line 
painted green - hence the name, Rwnii-green. (For more de­
tail on how the F-Plan camera became the Werra, see Photo­
graphica Cabinett 54, December 2011.). 

When the Eisfeld plant still existed, prior to the 1989 revo­
lution and the fall of the East German regime, my fellow-col­
lector Heinz Schrauf contacted it. The response he received was 
as follows: "The idea for the design . .. especially as to the green 
versions, was a result of our landscape: Thuringia is the green 
heart of Germany, and a camera from the Thuringia plant should 
emphasize this fact by means of the green color." This expla­
nation, however, seems to be quite far fetched. 

Unfortunately, in the course of its evolution the Werra 
shared its fate with that of many other products of acknowl­
edged excellent design - when improvements were attempted 
the results were actually worse. And for good reasons this arti­
cle deals with the green Werra cameras only. 

The original Werra and the Werra I 

On the first Werra from 1954 the lens ring for cocking the shut­
ter and forwarding the film was not leather covered but was 
made with a ridged aluminum ring. (In fact, Werra cameras 
were never actually covered with leather but used vulcanite. I 
will continue to use the more traditional term.) And the very 
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first production batches had the flash synchronization socket 
on the lens ring and not on the camera body (figure 1). This ver­
sion is relatively rare and for that reason gets a higher price 
among collectors. 

My fellow collector Heinz Schrauf published an article2 in 
Click + Clack (a magazine that was the predecessor of Photo­
graphica Cabinett) stating that this version was especially made 
for the Leipzig Fair in 1954. However, this cannot be true, for 
the camera with that feature in my possession has the serial 
number 23566, and instead of the more common Tessar it has 
an f/3.5 50 mm Novonar bearing the lens serial number 
4195874. Both numbers indicate that it is definitely from a 
batch production. 

These first versions already show all the essential features 
that established the Werra design; the "cleaned up" appearance, 
with nothing redundant. 

There was a later version that still lacked leather on the lens 
ring, but the flash synchronization socket was moved to the 
middle of the right side of the camera body (figure 2). From an 
operating point of view this is an improvement, and as to the 
design aspect, not a change for the worse. 

The version we call the Werra I appeared in 1955, although 
it was not given that nwnber in the early leaflet No. 54-086-1 . 
The lens ring is now covered in olive-green vulcanite, which 
makes the overall impression more harmonious. Now the pre­
viously circular shaped neckstrap attachment is more trape­
zoidal, which matches better the overall square-edged camera 
appearance (figure 3). There is another tiny detail - one version 
of the neckstrap attachment is made of bent wire, the other one 
is made of stamped metal sheet. 

While the first versions of the Werra were equipped with a 
simple flat glass viewfmder, the later ones had a more sophis­
ticated bright-frame fmder. For a collector it may be important 
to know that the simple viewfinder could be exchanged for the 
better version (see the WERRA-ABC,3 page 12). In its outward 
appearance the bright-frame finder looks more elegant and is 
therefore an improvement (figure 4). The various shutters make 
some impact on the appearance - the version with the Synchro-

The neck-strap attachments varied from circular wire loops to 
a more trapezoidal shape. Figure 3 
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Two styles for the viewfinder eyepiece: Versions with plane 
glass (right), and with the bright frame (left). Figure 4 

The two interchangeable lenses for the Werra III through V: 
the f/2.8 35 mm Flektagon on the left, and the f/4 100 mm Car­
dinar on the right Figure 5 

This viewfinder eyepiece, starting withth Werra III, has a ring 
that unscrews to make a clamp for an accessory shoe and also 
provides a diopter.adjustment. Figure 6 

Spring 2013 

Compur shutter looks somehow "tidier" than the one with the 
Vebur shutter, but the difference is slight. 

The WERRAII 

Starting in July 1958 we saw the Werra II, now equipped 
with the bright-frame viewfinder as a standard feature. 
In addition the camera had a built-in selenium exposure 
meter with two metering zones (for bright and dim light 
conditions) and an uncoupled "calculator"(see WERRA­
ABC) as an aid for the user, on the back of the camera. 
The exposure meter fits harmoniously with the looks of 
the camera, and the "calculator" disc in matte chrome 
adds to the overall well done appearance. 

The WERRA III 

In the same year, 1958, the Werra III was launched. This version 
came with interchangeable lenses and a coupled rangefinder, 
but lacked the Werra II exposure meter. The only interchange­
able lenses during the whole lifecycle of the Werra cameras 
were the six-element wide-angle f12.8 35 mm Flektogon and 
the five-element f /4 100 mm Cardinar (figure 5). Despite the 
leaf shutter both lenses were full-fledged complete lenses, not 
those designs where only the front element was interchange­
able, as for example on the contemporary Contaflex from Zeiss 
Ikon Oberkochen. This engineering achievement would have 
served the "capitalistic" competitors in the West very well. 

Frames for the two additional focal lengths were visible in 
the multi-frame viewfmder. The lenses had a special bayonet 
mount that locked the lenses by means of a ring. The eyepiece 
now has a diopter adjustment and is no longer rectangular but 
round (figure 6). However, the ability to adjust it according to 
the photographers' eye somehow disappears if it used to attach 
the by-now available shoe for accessories. (I do not know 
whether this attachment was already available for the green 
Werra cameras, but I do remember that I had it with the black 
Werra I that was my camera in the Sixties). 

The interchangeable lenses required more space; hence the 
lens' previously conical shade is now somehow bulgy, as you 
can see on the illustration on the back cover of this issue. The 
release button is shiny and not matte chrome as before. Despite 
the changed size and shape ofthe lens hood/lens cap the overall 
appearance is still very harmonious. 

The Werra IV 

My favorite, the Werra IV, is certainly a milestone among the 
Werra cameras. It was launched in November 1958, and unlike 
the Werra III it has the built-in selenium exposure meter. This 
meter, to quote from the above-mentioned book WERRA-ABC 
" .. .is different from the meter in the Werra II in that the settings 
for shutter and aperture happen simultaneously." The device 
on the back of the camera is no longer required. 

All other visible operating devices are the same as for the 
Werra III. With regard to its technical standards the Werra IV 
is on a par with its contemporary, the Retina mc - but from 
an appearance point of view it is to be rated much more fa­
vorably. (Note: For the Kodak Retina mc, the Zeiss Ikon 
Contaflex and some other contemporary cameras, only the 
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The top plate of the Werra V with the window through which one can read the built-in The Werra logo as it appeared on the 
green Werra cameras only. Figure 8 selenium exposure meter. Figure 7 

front element of the lenses are interchangeable, which resulted 
in extremely bulky tele and wide-angle lenses). 

The Werra V 

From an engineering viewpoint, the Werra V that was launched 
in 1960 was without any doubt the most perfect version of the 
Werra camera family. It was "automatic" in the way this was 
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An advertisement for the black Werra I c, with the logo now 
moved to the front of the body. Figure 9 

understood at that time, meaning that shutter speed and aperture 
were coupled; hence it was not necessary to read and set the 
metered data separately. 

In addition, the meter needle, aperture and shutter speed 
were all visible in the multi-frame [mder. Perhaps for this rea­
son more space was required, and hence the top plate is no 
longer flat but slightly arched. 

But from an appearance point of view, this version should 
be judged poorer than the Werra IV. The bevelled edges were 
abandoned for the top plate but kept for the bottom plate. The 
extra window in the top plate for the exposure meter has be­
come redundant and is now being used to illuminate the needle 
reading in the viewfinder (figure 7). 

All the other operating features are identical with those of 
the Werra IV, and despite the new top plate the Werra V is well 
done according to, again, appearance considerations. 

The Fall 

Starting at 1961 with the Werra 1 (Werra I C - see Rartmut 
Thiele 's booklet Die Geschichte der Kamera von Carl Zeiss 
Jena - the history of cameras made by Carl Zeiss Jena4) we saw 
a development that in German is called Verschlimmbesserung. 
A close English translation could be "The cure was worse than 
the disease." The innovative olive green - some manufacturers 
called it "safari" green - was changed to a dull black, and it got 
worse. A black serrated plastic covering succeeded the vulcan­
ite; the previously crisp and clear top plate that had only, de­
pending on the camera type, the viewfinder window and/or the 
window for the rangefinder or the exposure meter, got stripes, 
and there appeared a rather useless bezel (see figure 8 in 
Joachim Arnz's article in Zeiss Historica, 3412, Fall 2012). The 
Werra lettering that had been embossed on the back and looked 
quite distinguished (figure 8) is now shown on the front side by 
means of a cheap plastic inlay (figure 9). 

The functional design as described above may have been 
preserved, but from a serious appearance point of view all of 
this was deterioration. The author Gunter Rohne, mentioned 
above, supports my opinion. On his website he says about the 
black Werra cameras "An advancement of the 1957 Werra while 
losing its former creative quality." Nothing needs to be added 



Zeiss Historica 

... 
Two different versions of the bottom 
plate for the Original Werra. Figure 10 

to this statement, and therefore my design 
contemplation comes to an end w ith the 
green Werra V. 
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The Werra Typography 

From many of the original brochures we see that the green Werra cameras were 
identified by Roman numbers, whereas the succeeding black versions had either 
Arabic or no numbers at all, but with a suffix such as "mat." In addition to the num­
ber, sometimes lower-case letters were used, - see the advertisement shown in 
figure 9. For the green Werra cameras neither upper nor lower case letters can be 
found in the original literature - these appear only in the secondary literature and 
are most likely meant to differentiate the various variations of the same camera ver­
sion. 

But the headline for the black Werra as seen in the above mentioned figure also 
bears a Roman number. 

The Green Werra for Com pietists -
the dedicated counters of every little screw 

Though dispensable and irrelevant with regard to appearance, but for the sake of 
completeness, I should mention that the green Werra I came in many different vari­
ations - different shutters, different viewfinders, sometimes with, sometimes with­
out self-timer and X- and M flash synchronization, different lenses (even the most 
common Tessar came in two different versions, namely as Jena T for export into 
the "capitalistic" Western markets, as a result of the lawsuit versus Zeiss 
Oberkochen, and as Tessar for the domestic market and export into the COME­
CON markets). Following the mathematical formula for the factorial, n! = 2x3x4, 
all these variations of the green Werra I alone would result in 24 different variations 
(four shutters, namely Synchro-Compur, Compur-Rapid, Vebur and Prestor, two 
different viewfinders, namely the flat glass viewfinder and the bright-frame finder, 
three different lenses - Novonar, Tessar and Jena T - not to mention further dif­
ferences such as the varying base plates (figure 10). 

Even the Original Werra with the uncovered lens ring came in different varia­
tions - with Jena T and Tessar, with a Novonar lens, with Compur-Rapid or Prestor 
shutter, and with varying base plates. 

The table opposite demonstrates this huge variety, as shown by the ex­
amples in my collection. 

See overleaf (page 12) for examples of all the green Werras, 
assembled on a single page 
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Type Year Body Lens Lens Shutter 

Number Number 
Original 1954 23566 Novonar 3.5150 4195874 Vebur 1-11250 
Werra 

Original 1954 39408 Novonar 3.5/50 4212252 Vebur 1-11250 
Werra 

Original Werre 1954 47256 Tessar 2.8/50 4272163 Vebur 1-11250 

Original Werra 1959 59568 Jena T 2.8/50 5788556 Vebur 1-11251 

Original 1954 59713 Jena T 2.8/50 4516258 Com pur-Rapid 
Werra 

Werral 1955 150810 Tessar 2.8/50 4598677 SynchrtrCompur 

Werra I 1957 182490 Tessar 2.8/50 4620362 Vebur 1-11250 

Werra I! 1958 201306 Tessar 2.8/50 4638153 Vebur 1-11250 

ill 
Werra I 1955 204733 Jena T 2.8/50 4354229 Synchro-Compur 

Werral 1954 211575 Tessar 2.8/50 4535154 Vebur 1-11250 

Werra III 1962 221057 Tessar 2.8/50 6509110 SynchrtrCompur 

Werrall! 1958 275508 Tessar 2.8/50 5684213 1-1/500 Prestor RVS 

Werre IV 1959 293898 Tessar 2.8/50 5725674 1-1/500 Prestor RVS 

Werra I! 1958 299721 Tessar 2.8/50 4627312 Vebur 1-11250 

Werra I 1954 300445 Tessar 2.8/50 4539356 SynchrtrCompur 

Werra IV 1958 302302 Tessar 2.8/50 5279499 1-1/500 Prestor RVS 

Werra V 1959 303877 Tessar 2.8/50 5722857 1-1/500 Prestor RVS 

Werra I 1954 311086 Tessar 2.8/50 4537467 Vebur 1-11250 

Werral 1959 311376 Jena T 2.8/50 5788519 Vebur 1-11250 

Werral 1959 314956 Tessar 2.8/50 5784396 Vebur 1-11250 

- -,--

Viewfinder Miscellaneous 

Flat glass Flash Synchronization Socket in Lens Socket Ring, circular I 

neck strap attachment 

Flat glass Flash Synchronization Socket in Lens Socket Ring, circular I 

neck strap attachment ! 

Flat glass Flash Synchronization Socket in Lens Socket Ring, circular 
neck strap attachment 

Flat glass Uncovered lens socket ring, trapezoid neck strap 
attachment stamped metal sheet 

Flat glass Uncovered lens socket ring, trapezoid neck strap 
attachment bent wire 
According to Thiele this camera should have a Vebur 
shutter 

Flat glass Trapezoid neck strap attachment bent wire; VXM-engravl~g 
not black 

Flat glass Trapezoid neck strap attachment stamped metal sheet· 

Bright-frame The Inside surface of the back is engraved " 1. 1012603 
MADE IN (;t:KMAr4V: According to Thiele this lens was for 
aWerra I 

Bright-frame Trapezoid neck strap attachment stamped metal sheet; a 
sUcker '·'Color Prohassek Duisburg'~ is inside the camera 

Bright-frame Trapezoid neck strap attachment bent wire; 
the device for opening and closing the back plate is shiny, 
not matte chrome 

Bright-frame According to Thiele this camera should have a Prestor 
shutter and a black body; Interchangeable lens possibly 
from another Werra camera 

Bright-frame Except for the shutter identical with the above Werra III; 
VXM-engraving black 

Bright-frame See text, pp 8-9. 

Bright-frame Identical with Werra I! No. 201306 

Bright-freme According to Thiele this camera should have a Vebur 
shutter; no interchangeable lens, hence it is unlikely that the I 

lens is from another Werra 

Bright-freme Identical with Werra IV No. 293898 

Bright-frame According to Thiele this Tessar lens was for a Werra II . III or 
IV, but not for a Werra V; this interchangeable lens is 
possibly from another camera 

Bright-frame Trapezoid neck strap attachment stamped metal sheet 

Bright-frame Except for lens identical with No. 311086 

Bright-frame The body number is now inside the camera, not below the 
lens barrel but below the spool , and not silvery; apart from 
that identical with No. 311086 
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The Green Werras all on one page 

Werra IV Werra V 



The Aseros 

Larry Gubas, Las Vegas, Nevada 

Before World War II Zeiss made 
this special zoom telescope for use on a table stand, 

on a tripod, or in the hand. 

The telescopic products of Carl Zeiss 
Jena are especially valued by contempo­
rary collectors. A week before I wrote 
this description of the Aseros, a copy of 
the 1928 Zeiss telescope catalog sold on 

eBay for $341. It is a 48-page collection 
of the major civilian telescopes ofthe era. 
Two pages ofthe catalog (figure 1) show 
an instrument incorporating what seems 
to be a unique concept for the era- a 

zoom lens built into the telescope's body. 
This versatile instrument, the Aseros, 

can be used as a hand-held instrument, 
with a special table stand or with a tripod, 
and it was priced considerably less than 

-----------------~ Dm]------------
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l k inch (48 mm.) Portable Telescope. Magnification continuously 
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This is one of the most compact Zeiss tele­
scopes. A movable erecting system of lenses, 
actuated by a re"o lving collar (8 in Fig. 1). furnishes 
a means of convenient ly varyio$! the ma~nifying 
power. As the magnification is increased. the 
view appears to approach the eye by a continuous 
motion. until tbe highest ma~niJication of 20 
is reached. 

The ,..-ariabiUty of the magnification favours 
the use of the Aseros for many purpose., uch 
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Two pages from the 1928 Zeiss telescope catalog. Figure 1 
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The Aseros telescope at its full length. The focusing adjustment is next to the eyepiece at left; and zooming is controlled by the 
ribbed ring just short of the leather-covered telescope tube. Figure 2 

a full telescope with multiple eyepieces 
and a fixed objective. Its manufacture 
continued through the 1930s, but after 
World War II neither the new location in 

Oberkochen, nor the former factory that 
was taken as war reparations in Jena, 
considered making it when other anufac­
turing was resumed. In fact, most of the 

The eyepiece area, with focusing at the bottom, the 4x to 20x zoom 
range indicclted, and the zoom control ring at the top. Figure 3 

civilian astronomical products were 
dropped in Oberkochen and only limited 
smaller astronomical products were re­
sumed in Jena. Both organizations de­
cided to concentrate on the much larger 
products that were required by govern­
ments and universities, where profitabil­
ity was assured via a contract, rather than 
the amateur products where profitability 
would be dependent on the number of in­
struments that could be sold. So this re­
markable device and the other similar 
devices in the other 46 pages of the cata­
log were no longer marketed, and they 
are quite rare and valuable today. 

I have seen only two of these tele­
scopes, and the images shown here are of 
the one that is in my collection. However, 
I did notice that there was a very slight 
difference in the eyepiece when I had the 
two examples side by side. The first one 
had a rounded eyepiece that did not ac­
cept the yellow filter for situations with 
a lot of glare, but the second had a differ­
ent fitting that easily accepted that filter. 
It is an example of the detail that went 
into preparing such a product for market. 

The view through the eyepiece could 
be varied from 4x to 20x with a corre­
sponding field of view from 12.5° to 2.5", 
and this could all be done with a twist of 
the wrist without moving the instrument 
from its operating position. 

The telescope has a total brass body 
with a leather covering over the non­
moving area plus a built-in adjustable sun 
shade. It is certainly a well conceived and 
practical instrument with three different 
means of support: a table stand and two 
different tripods with an adapter to attach 
to the instrument. The cost of the tele­
scope itself in the 1934 price I ist was 
$210. The term "Aseros" was merely a 
special name to facilitate ordering via 
telegram. 0 



Carl Zeiss KarrJera Register 1902·2012 

Manfred Herrmann, Frankfurt, Germany 

This review of significant new book by Bernd K. Otto 
is followed by an interview by Herrmann with the author. 

1,310 pages and exactly 220 cameras 
with more than 4,500 variations - these 
are the benchmarks of this remarkable 
book. The book's title already makes one 
sit up and take notice - why Carl Zeiss 
and not Zeiss Ikon? And why "Register" 
and not simply "Book"? The answer is 
given by Bernd K. Otto, author and well­
known Zeiss expert, on the first page by 
means of a very clearly laid out graph of 
the "Zeiss family tree with regard to its 
camera production" - and this italic-type 
addendum is the solution to my ques­
tions. Because the book describes not 
only all the camera models that have ever 
been manufactured by Zeiss Ikon, but 
also the cameras of those manufacturers 
that had become part of the Zeiss empire 
in the course of more than hundred years 
of its history. Seasoned and experienced 
collectors know that Zeiss acquired 99.76 
percent of the shares of Voigtliinder in 
1956. The author also included well­
known companies such as Kriigener or 
Huttig, to name a few, in this book. 

And why "Register"? Together with 
his collector colleague Kurt Jiittner, the 
author had earlier developed a numbering 
system that he has now improved with 
more detail; a multiple-pag~ camera reg­
ister, or index, permits a rough identifi­
cation of all pictured cameras. These are 
shown in alphabetic order, which pro­
vides an easy access to all camera varia­
tions. 

Each of the different 220 cameras is 
not only pictured, but at least one full 
page per camera provides detailed data 
such as technical features and production 
data with regard to date and number. 

ZEISS IKON iii 
VOI~OER .. "'--'"' ......... -, 

II 

BERND K. OTTo 

CARL ZE ISS 
KAMERA-REG ISTER 

1902 - 2012 
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Cross-references to catalogues, price lists 
or collectors' literature is not only helpful 
for collectors who want to learn about 
more specific cameras but are also refer­
ence for the book itself Last but not least, 
the first chapter - which one could say 
helps us get in the mood for this book -
describes the history of Zeiss cameras 
from 1902 to 2012 with four-color im­
ages of rare and beautiful Zeiss cameras. 

lish-speaking reader to easily understand 
all descriptions. And for those who need 
more assistance, a transparent template is 
available on request that can be laid over 
the page and from which a reading of the 
corresponding English (technical) terms 
can be taken. 

And to whom is this reference book 
addressed? Well, actually to every col­
lector. Due to the variety of Carl Zeiss 
cameras with regard to number of manu­
facturers and camera types, any collector 
with one or many Zeiss cameras will 
need this Register for their complete 
identification. But the book also ad­
dresses those collectors who collect cam-

While this section of the book is trilin­
gual, in German, English and Japanese, 
the pages describing the 220 cameras are 
all in German. However, an appendix 
shows a one-page translation of the vari­
ous technical terms that enables the Eng-
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eras with regard to a certain film format 
or technical feature. Or simply because 
the reader wants to get informed about an 
important and interesting part of German 
camera history. 

An interview with the author, 
held 9 March at Frankfurt in Germany. 

The interviewer - himself a Zeiss collec­
tor - and his subject have known each 
other for many years and had jointly pub­
lished the article "Was the Leica II a 
lightweight?" in the British collectors' 
magazine Photographica World No. 115 
and in the German collectors' magazine 
Photographica Cabinett No. 34. 

Manfred Herrmann: 
What made you tackle this task, and 
what were your initial thoughts? 

Bernd K. Otto: 
It was at the beginning of the 1970s when 
I started collecting cameras. My first 
camera was a Box Tengor 4.5 x 6 cm. 
This step was the key moment, the "re­
lease button" in the truest sense of the 
word. I already felt strongly that Zeiss 
must be something special. 

At that time I became acquainted with 
Kurt Jiittner; we had met at flea markets 
and bric-a-brac markets where we were 
hunting for cameras. We found out that 
we were both also interested in jazz, my 
other hobby, and alas - there was a com­
mon cut-set. After becoming aware that 
although there was plentiful literature 
about the Leica, there was hardly any­
thing about Zeiss, in 1983 we published 
jointly the post-war register of Zeiss Ikon 
cameras made from 1945 to 1975. 

But I already had the idea that this reg­
ister should be expanded to the year 1926 
- the year of the merger of several well­
known camera manufacturers. 

For many years thjs idea remained 
idle, but by the beginning of the 1990s 
the decision had matured sufficiently to 
do it. Kurt Jiittner, however, was heavily 
busy with his job, and also had sold most 
of his camera collection - without his 
records the camera register could not 
have been achieved. 

The project languished for a few 
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years. Computer-based support by appli­
cations such as Excel and word process­
ing was still not available, and to finalize 
the project by means of a typewriter 
would have become a nightmare. 

But finally my ambitions took hold, 
and by now I felt them more than ever, 
because I had already invested so much 
time and effort toward this project. It 
helped that I had established contact with 
Rudi Hillebrand, the editor of the well­
known camera collectors' magazine Pho­
toDeal. He encouraged me to go 
"electronically," that is, to use a personal 
computer. And after that there was the 
logical next step - to include all camera 
manufacturers under the Carl Zeiss roof, 
and not only Zeiss Ikon. 

You have somehow preempted my next 
question, namely when you became 
aware that this project would mean a 
much larger - possibly an even dramat­
ically larger - task than originally en­
visaged - both with regard to the 
necessary research and its implement­
ing. What did this "ripening" look like? 
Or did you feel right away that it would 
be so voluminous? 

Well, I tend to believe that it was rather a 
gradual maturation. The decisive detail 
for including all those other camera man­
ufacturers was that I knew that Voigtliin­
der had been taken over. Not even the 
camera retail industry was aware of this, 
and I also learned it at a rather late point 
in time. 

Let us get back for a moment to that 
"gradual maturation. " If you can time­
slice this so precisely - was there at all 
a point in time when you faced yourself 
with a "go" or "no go" decision? 

To give up has never been an option. 
Here I would like to emphasize that I 
made this book as much for myself as the 
seventy other articles that I have written 
for various camera collectors' magazines, 
but that I also want to share with other 
collectors. It is and has been my quest for 
a condensed description of a given sub­
ject - simply because at some point in 
time it becomes a pain in the neck to have 
to glance through all the numerous 

records and documents in order to find 
what you are looking for, let alone the 
knowledge where there are no records 
because the brain is your archive - every­
thing needs to be written down. This was 
not linked to over-ambition but simply 
for the need to strive for accuracy and 
completion. 

What was the greatest challenge in the 
course of the writing - was it rather the 
research or the transfer of results into 
a "readable" oeuvre? 

Well, the implementation was just a lot 
of work. Let me give you an example of 
the necessary research. Zeiss published 
their brochures, catalogues and leaflets in 
rather short time sequences, and for some 
camera models there weren't even order 
numbers. And so there is, for example, a 
version of the Bi-Tengor from 1926/1927 
with a Hypar lens - the camera is, by the 
way, in my collection - that was listed in 
only one catalogue edition, and disap­
peared already in the next edition just a 
few months later. So if you do not own 
this specific edition you could not even 
guess that this version existed, and hence 
no camera book would ever include it. 

Have there been moments when you 
were desperate and considered ending 
the project? Which were those mo­
ments? 

No doubt there were moments like that, 
but not because of desperation or some­
thing similar, but rather because I was 
sometimes simply not in the mood for it 
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or had other priorities. This may explain 
why it took almost thirty years to com­
plete. 

If you look at it the other way round -
have there been moments of joy and re­
lief? 

Of course! Certainly when the book 
was finally finished, but also when I 
managed to get hold of a rare brochure or 
leaflet - these were moments I particu­
larly relished. And it made me proud that, 
just three days after publication, Profes­
sor Gerd Gra13hofffrom the Berlin Hum­
boldt University announced that the book 
will be the subject of a research project. 

Would you, after all the past experi­
ence, start again such a project? 

To be honest - rather not. 

Is there anything else that you would 
like to tell our readers? 

Yes, and that is I am asking for a big 
favor. A work of this magnitude cannot 
possibly be without any mistakes. So if 
you find anything wrong, or if you even 
find a camera that is not shown in the 
Carl Zeiss Kamera-Register, let me 
know, please - my address is in the book. 

Bernd, thank you very much for this 
interview. 

* * * 

© Manfred Herrmann, Frankfurt 2013 0 

The Carl Zeiss Kamera-Register 1902 - 2012 
by Bernd K. Otto 

is available from the publisher, 

Verlag Rudolf Hillebrand 
Kiefernweg 21 
41470 Neuss, Germany. 
(www.photodeal.de;hillebrand@photodeal.de ) 

Price: €149 post free in Germany. 
Shipping €10 elsewhere in EU; €30 rest of Europe; Overseas €40 



The Contarex Book - a review 

Larry Gubas, Las Vegas, Nevada 

An exhaustive compilation of data on all the camera and 
lens variations that were offered. 

A very ambitious undertaking that com­
prises the Contarex camera, its lenses and 
accessories, this book appears in Italian 
with a parallel English translation on 
each two-column page. It is lavishly il­
lustrated and has exceptional illustrations 
of lens diagrams and technical informa­
tion. Most of the information about the 
camera is written by Pierpaolo Ghisetti 
while the lens material is from Marco 
Cavina. 

Although the text was orig­
inally written in Italian, a par­
allel English translation 
appears in columns adjacent to 
the Italian. 

The camera section covers 
the development of SLR cam­
eras from the Exacta and other 
1930s examples through the 
1950s, and it then moves on to 
the evolution of the features of 
the various Contarex models. It 
addresses the perspective of 
Zeiss Ikon and compares it to 
the East German and Japanese 
SLR manufacturers and ad­
dresses the evolution of the 
Japanese SLR manufacturing 
process when the West German 
process concentrated on leaf­
shutter devices almost exclu­
sively. The material is well 
researched and developed with 
strong data with regard to pro­
duction and serial numbers. 

The lens section discusses 
both the actual . production 
lenses and a great number of 

prototypes that have come to light. The 
lens information and history are well de­
veloped, lens by lens, and shows how the 
use of totally new glasses and materials 
made these lenses among the very best 
that were ever made. 

There was a continuous evolution of 
the family oflenses from 1958 to the de­
mise of Zeiss Ikon in 1972 when design 
development continued with the intention 

of offering these splendid lenses to an­
other camera manufacturer and to create 
designs that could be adapted for Rollei 
and Hasselblad. The information is the 
most detailed that I have seen since I dis­
covered "A History of the Photographic 
Lens" by Rudolf Kingslake. 

The language here is more technical 
and more easily translated, and it has 
technical data beyond anything else that 

I have seen. It is a wonderful 
exposition of the science and 
history of this period's design 
work and personalities. The 
data are impeccable and im­
pressive, covering the painful 
design pledge to make this 
family of lenses reflective of 
the same color transmittal to 
film and hence to the print. 

The material and struc­
ture of the lenses were a to­
tally Carl Zeiss scientific 
project that permitted no de­
viance to the process for the 
convenience of manufactur­
ing simplification. The 
names of the contributing 
designers are listed here as 
are references to many of 
their patents. 

While this is not a book for 
someone only interested in 
the pictures within, because 
the text is quite comprehen­
sive, nevertheless the illustra­
tions far outshine any other 
work on the subject that I 
have been able to fmd. 0 
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The Contarex Book, by Pierpaolo Ghisetti 
and Marco Cavina, is published by "New Old 
Camera" of via Rovello 5 and via Dante 12, 
Milan, Italy, in a limited edition of 1100 
copies. 217 pages. The listed price is 
€80.00. 

info@newoldcamera.it 

www.newoldcamera.com 
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Two versions of the Zeiss Olympia-Sonnar 250 mm f/4, 
as pictured in The Contarex Book. On the left is the first ver­
sion, with preset diaphragm. Below we show the later ver­
sion, which has a fast-focus device operated by the knob on 
the photographer's right-hand side. Detailed data about 
these two lenses appears as a single text running through 
the two pages opposite to the illustrations. 
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Three early Zeiss Apochromats 

Fritz Schulze, Vineland, Ontario, Canada 

An 1890 catalogue supplement expressed doubt about 
the durability of some microscope lenses. 

His own efforts to compute microscopi­
cal systems having failed, Carl Zeiss in 
the early 1850s engaged Dr F.W. Bar­
fuss, professor of mathematics at the Jena 
University, to try and find a theoretical 
solution to his problem. After much time, 
many calculations, and considerable ex­
pense, Barfuss had to admit failure . But 
Zeiss was not discouraged. He was cer­
tain that not only must it be possible to 
eliminate the costly and time consuming 
trial-and-error method of making objec­
tives, but that it also was essential to put 
optics on a scientific basis in order to suc­
ceed further in the business, to remain 
competitive, and to manufacture effi­
ciently. 

In the course of his work at the uni­
versity as a university mechanicus Carl 
Zeiss had already met Professor Ernst 
Abbe, a poorly paid private lecturer of 
mathematics. The latter had in effect oc­
casionally visited Zeiss's workshop to as­
sist in the manufacture of scientific 
apparatus. Now Zeiss &pproached him 
with his problem and found open ears. 
Abbe attacked the problem with extraor­
dinary enthusiasm and, although the first 
experiments were disappointing, perse­
vered. Zeiss's trust in his new consultant 
paid off. Abbe not only developed the 
theory of image formation in the micro­
scope, but computed a new set of achro­
mats that could now be manufactured as 
of 1861 with consistently high quality, 
identical magnifications, and at a reason­
able price. In fact, the prices in the 1869 
catalogue were 20% lower. Part of the 
success was also due to the division of 
labor Abbe had introduced and the coop­
eration of the initially sceptical workers. 

Zeiss now realized that Abbe had be­
come indispensible to the company and 
wanted to secure his continual services. 
As a by now well renowned scientist 
Abbe was likely to be offered lucrative 

positions. Therefore, in 1875 Zeiss of­
fered Abbe a partnership in the company 
with 30% of the profits. In loyalty to 
Zeiss whom he very much respected 
Abbe refused a tempting offer to go to 
Berlin and accepted Zeiss's offer instead. 
He now dedicated himself almost entirely 
to his work at the Zeiss factory. 

Abbe had by then already developed 
homogenous oil immersion but found 
himself limited in his computations by 
the scarcity of suitable optical glass. In 
his efforts to eliminate the residual sec­
ondary spectrum of the achromats he 
needed a wider choice of glass. There 
were at the time practically only two sup­
pliers of glass: Feil in Paris and Chance 
Brothers in Birmingham. Supplies were 
irregular, often long time in coming and, 
particularly the French, having no com­
petition in Germany, kept the choicest 
pieces for themselves. There was only the 
traditional crown and flint glass, made 
without consideration for the optical in­
dustry just as if it were "intended for 
ship's ballast," as Abbe wrote in one of 
his letters. 

There had been in the past attempts to 
put glass melting on a scientific basis. 
Josef Fraunhofer in Munich and Pierre 
Louis Guinand of Switzerland, as well as 
William Vernon Harcourt in England 
were the early pioneers. But their work 
has either been lost, forgotten, or failed. 
So it was just the right time for a young 
German glass maker, Dr Otto Schott, to 
appear on the scene. He had been exper­
imenting systematically melting different 
types of glass and, having heard of Abbe, 
approached him in 1879, asking to have 
his samples examined. Abbe realized im­
mediately that this might be the begin­
ning of the solution of his glass problem. 
From this encounter developed a close' 
cooperation which in 1882 culminated in 
the establishment of the Jena Glasstech-

nical Laboratory, financed initially by 
Zeiss, Abbe and Schott. Already by 1883 
over 700 experimental melts had been 
made, but with much higher expenses 
than anticipated, putting.the venture at 
risk. Germany, or more precisely Prussia, 
was always unhappy depending on im­
ported glass. For the promise to develop 
a stable thermometer glass, suitable for 
calibration, Berlin supported the new 
venture with a substantial grant, thus en­
suring its survival. In a short while not 
only the requested thermometer glass but 
also a heat resistant glass, Duran, or Jena 
glass as it became known, was devel­
oped. The principal advantage of the 
glass produced by Schott was its consis­
tency and reliability. A catalogue listed 
the available glass types with all critical 
optical characteristics. 

Abbe had now a source of the optical 
glass he needed for his further computa­
tions of better corrected optical systems. 
His new apochromats eliminated the 
residual secondary spectrum of the 
achromats and yielded a sharp, clear 
image without any color fringes, far su­
perior to anything so far achieved. These 
objectives contained, besides the new 
glass types, also natural crystals such as 
fluorite. 

Now I come to the actual reason of 
writing this article. 

Some time ago I acquired on eBay a 
Carl Zeiss stand IIa in a rather poor con­
dition, which did not faze me as it is my 
hobby to recondition old instruments. It 
tells me, though, that the instrument must 
have been stored a long time in very in­
clement conditions. But it listed three 
apochromats! A rare find. Judging from 
its serial number the stand dates from 
around 1892, therefore, the apochromats 
must be some of the earliest ones. And 
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they are indeed, for when I tried to look 
at a specimen they turned out to be to­
tally useless. Actually the inner topmost 
lenses were so corroded that they ap­
peared almost crystallized. What a disap­
pointment! 

I am reminded of a few paragraphs in 
a Supplement to the ( Zeiss) Catalogue 
No. 28 "Mikroskope und mikroskopi­
sche Hilfsapparate" 1890: (Please note 
that it is partly written in the first person!) 

"Haltbarkeit del' Apochromate" 
(Durability of Apocmomats) 

Furthermore 1 would like to use this 
opportunity to reduce to a reasonable 
level the rumours Circulating in the pub­
lic regarding the durability of the apo­
chromats. 

As is only natural with a new product, 
we were not successfUl in all aspects of 
our first tests. Some of our first apochro­
mats (but by far the fewest!) experienced 
some internal glass deterioration without 
external visible damage. The glass be­
came turbid, the image fUzzy, the objec­
tive unuseable. It turned out that some 
types of glass used in these systems - de-

The three apochromats discussed in this article appear in the bottom row, left to 
right: 4 mm, 8 mm, and 15 mm. The middle row shows the same three apochromats 
viewed by reflected light, and in the top row they are seen by transmitted light. After 
about 120 years they have all become useless. 
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spite several tests in the laboratory - did 
not stand up in practical use. 

Surely we cannot be blamed for such 
individual misfortunes in a totally new 
field. We endeavoured to compensate any 
customer by exchanging without hesita­
tion any optical system that showed such 
deterioration for a new one with more 
durable glass. Once it was established 
that certain types of glass showed un­
usual lack of durability we redesigned all 
apochromats and replaced those glasses 
with ones of notably better durability. 

How long these new glasses will re­
main clear cannot be said with certainty 
a priori. We can only assure you that ac­
cording to their chemical composition we 
can expect a higher resistance against 
climatic, thermal, and chemical influ­
ences and can state that till now, that is, 
within the past 5 years [see note below), 
no further complaints of defects under 
normal use have reached us. 

Of course, in the long run even these 
new glasses may deteriorate. In our mod­
erate climate they have proven excellent. 
In the tropics, particularly where there is 
high humidity, we have to advise against 
the use of these apochromats. In such cli­
mates where the atmosphere tends to 
have unusual highly aggressive activity, 
possibly no glass at all can remain clear 
for ever. 

It goes without saying that we accept 
full responsibility for any defect or dam­
age of these lenses - as of all our instru­
ments - so far as we are at fault. " 
(Translation by the author.) 

Note that these paragraphs were writ­
ten in 1890, but Abbe produced his first 

apocmomats only in 1886. 
I have another Zeiss apocmomat 4.0 

mm of similar age that shows only some 
fungus growth. It is otherwise in good 
shape, but time has affected it as well . 

When I fmish the microscope cosmet­
ically I shall have a very nice showpiece, 
but as for my apocmomats, I doubt that 
Zeiss will honour their guaranty after 120 
years! 

We often think of glass as something 
immutable, but under the influence of 
acids, alkalies, moisture, heat and so on 
it can change; just watch some glasses 
turn milky in the dishwasher! 0 



The Optovar magnification changer 
was originally introduced by Carl Zeiss 
OberkochenlWest Germany in 1954 as an 
accessory to the Stand W. This micro­
scope was the first post-war microscope 
designed by Walter Kinder at 
Oberkochen and incorporated a number 
of major innovations. As such it deserves 
a separate essay. What I would like to dis­
cuss here is the Optovar magnification 
changer. Still today it is a much valued 
accessory to any Zeiss microscope of the 
Standard series and has, in principle, 
been incorporated in many newer stands 
since. 

The Optovar is an intermediate tube 
with a magnification changer, it also fea­
tures an Amici-Bertrand lens (which acts 
as an auxiliary microscope) and an 
analyser. 

The multi-step magnification changer 
permits factors of I x, 1.6x, and 2.5x 
.Later versions have the factors 1 x, 
1.25x, 1.6x, and 2x. The Optovar as in­
tegrated in the larger Standard Universal, 
Photomicroscope, and Ultraphot offers 
the factors 1.25x, 1.6x. and 2 x. This al­
lows the microscopist to bridge over the 
magnification gaps between objectives in 
small steps, and this avoiding the need to 
change the eypieces frequently. The op­
tical systems to achieve this are arranged 
on a rotatable disc and can be switched 
in as desired. 

For instance, with a standard set of ob­
jectives 2.5 x, lOx, 40x, and IOOx and an 

~ 

The Carl Zeiss Stand W with the 
Optovar attached 

The Optovar ... 
. . a Zeiss microscope accessory that permits rapid 

changes of magnification 

Fritz Schulze, Vineland, Ontario, Canada 

Optovar -----------
Lower knurl for~--- o..;;;~~:; 
Bertrand lens 

-Analyzer 
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eyepiece 8x the following magnifications 
can be obtained: 

20 - (2S) - 32- (40) - SO - (63) -
80 - (100) - 12S- (160) - 200 - (2S0) 
-320 - (400) - SOO - (630) - 800 -
(1000) - 12S0 - (1600) and 2000x, 

which is the DIN series in steps of 1.6x, 
with additional steps of 1.2Sx in paren­
theses. The numbers are rounded off. 

When Leitz started to offer their Large­
field Orthoplan with considerably increased 
field numbers, requiring special tubes with 
larger diameter and corresponding eye­
pieces in the 1970s, Zeiss responded with 
the Wide-field Optovar: the factors were re­
duced by 1.2Sx and the wide-angle eye­
piece magnification correspondingly 
increased by 1.2Sx. This resulted in the 
same magnification and the same large field 
as the Leitz system but without having to 
use a special tube and eyepieces! 

The Amici-Bertrand lens, as it is offi­
cially called, together with the eyepiece 
forms what is commonly also known as 
a phase-contrast centering telescope or an 
auxiliary microscope, and is well known 
to users of polarizing microscopes. It 
serves to view the rear focal plane (exit 
pupil) of the objectives. In other words: 
it shifts the filament plane into the image 
plane. In the Optovar, the A-B lens is set 
in a helical mount that can be controlled 
by a separate wheel so one can focus up 
and down to reach the rear focal plane of 
objectives from 16x to 100x. With it the 
microscopist can see, focus on, and cen­
ter the phase rings of the phase-contrast 
system, while also checking the setting 
ofthe condensor aperture diaphragm and 

the correct centering of the filament of 
th(( light source. 

It is a most useful tool to inspect the 
optical system for any misalignment, vi­
gnetting, dirt in the objective or air bub­
bles in the oil immersion. With it one can 
also detect any cracked or damaged 
lenses, fungus or delamination in the ob­
jective. The main convenience is the 
elimination of having to remove the eye­
piece and to insert the auxiliary telescope 
each time one wants to check the objec­
tive's aperture or the phase rings. 

Lastly, the Optovar includes a swing­
out analyser. The biologist needs only to 
place a polarizer under the condensor to 
render the instrument into a simple polar­
izing microscope to examine crystals or 
other birefringent material. 

How was this all achieved? 

We all know that the microscopes of the 
period have a definite tube length of 160 
mm. Interposing an accessory of 30mm 
thickness would extend this number to 
190mm, affecting, to a not inconsiderable 
extent, the optical correction of the image 
and the parfocalization. In order to avoid 
this the Optovar has a negative Telan­
lens at the bottom, which creates an "in­
finite" light path. The different 
magnifications are achieved by small 
Galilean telescopes.that is, a positive ob­
jective lens and a negative eyepiece lens. 
They are very short and as such ex­
tremely well suited to be installed in a 
small device such as the Optovar. The 
light enters from infinity and exits to in­
finity. A positive Telan-lens of equal 
power at the upper side of the Optovar 
recreates again the original condition so 

Carl Zeiss Optovar Magnification Changer Intermediate Tube, 
above (left) and from below (right). 
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that the image is focused on the proper 
plane in the eyepiece. 

Personally I think the Optovar is 
one of the finest microscope acces­
sories Zeiss has ever invented . I 
have one on my Gfl and one inte­
grated in my Photomicroscope and I 
use them all the time. Optovars ap­
pear rarely on eBay but would be 
worth the price. D . 
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The Bank of Canada unveiled its inno­
vative $100 bill on Monday, 14 Novem­
ber 2011. Images of the front and back 
appear opposite. 

This bill is designed to confound 
counterfeiters: during the previous 
twelve-month period 470 counterfeit 
notes out of the one million in circulation 
had been detected. The new bills should 
not only reduce this figure considerably, 
they will also outlast the traditional cot­
ton-paper ones by a factor of2.5 and cost 
less to produce, perhaps 10 cents versus 
19 for the old bills. (By contrast the 
Canadian copper penny (cent) is said to 
cost between 0.8 and 1.6 cents to pro­
duce, depending on whom you ask!). 

The security features of the new poly­
mer bill are outstanding: 

The material is a durable polymer that 
does not suffer from moisture, heat, cold, 
or folding. 

The bill has two see-through windows 
with intricate holograms that change 
color as reflected light hits them. 
A bank counter code, braille tac­
tile lettering for the blind, and 
elaborate printing make it a uni­
versally useable bill. The color 
theme remains the same as be­
fore. 

More polymer notes fol­
lowed: a $50 (red) in May 2012, 
a $20 (green), a $10, and a $ 5 to 
come in late 2013. 

The obverse side of the new 
bill features Sir Robert Laird 
Borden, Canadian Prime Minis­
ter from 1911 to 1920, and on the 
reverse side - and that is what 
makes it interesting for micro­
scopists and justifies this article 
being published here - it features 
a scientist seated at a modem mi-

The Canadian $100 banknote 
Fritz Schulze, Vineland, Ontario, Canada 

The design features a microscope 
that looks a lot like the Zeiss Axioplan -

but with significant differences 

croscope, plus a bottle of insulin, a DNA 
chain and an ECG graph, all of these to 
represent Canadian achievements in med­
icine: the invention of Insulin, the unrav­
eling of the DNA, and Canadian 
contributions to heart health. 

The microscope had me puzzled: on 
the one hand it looked very familiar, but 
certain features did not fit. I checked sim­
ilar stands from Leica, Nikon, and Olym­
pus, neither had a stand that came close, 
as far as I could find out. So I came back 
again to the Carl Zeiss 1995 Axioplan. 
You may compare the two illustrations, 
below. It seems to me that the illustrating 
artist made some minor changes in order 
not to be accused of promoting a certain 
make. Therefore the microscopic sleuth 
has to carefully compare certain betray­
ing details in order to find out on what 
make and stand the artist based his de­
sign. One typical design feature of the 
Zeiss Axioplan is the T-shaped footprint 
and the slanted back, the "pyramid." 

These features are very obvious in the 
bill's illustration. The tubehead is stepped 
while in the original it is slanted, and the 
filter wheels are shown behind the focus­
ing knobs instead of in front. You can re­
ally play "Find the difference ... " 

That reminds me of the 1997 issue of 
a 200 Deutschmark banknote, which 
showed on the obverse Paul Ehrlich, a 
famous German serologist (1854 -
1915), and on the reverse his microscope, 
a Zeiss Stand IV #3078 (That number is, 
of course, not apparent on the bill, but I 
have a note from another publication, that 
this was the microscope Ehrlich used). 

Microscopes have appeared on other 
banknotes (Brazil) and, like microscopes 
on stamps, make fine subjects for study for 
microscopists interested in such trivia. 

* * * 
Note: The reproductions of the new 

bill are used with the permission of the 
Bank of Canada. 0 



The Canadian $100 banknote. Note on the back of the note (lower picture) the 
image of a microscope in use. It looks similar to the Zeiss Axioplan , although certain 
details have been changed. (Images supplied by Fritz Schulze.) 

On the back cover: The green Werra IV described in Manfred Her­
rmann's article on page 6. Here it is shown with the combined lens 
hood and lens cap, and also the two interchangeable lenses - the 
f/2 .8 35 mm Flektogon and the f/4 100 mm Cardinar. These lenses 
require more space than the normal f/2.8 50 mm Tessar, so the lens 
hood has a more bulbous shape than before. 

Photo by Stefan Koser. 
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