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A collection of the classics

[ had to work late.
[ was too.tired when I got home.
It’s raining.

The Society is run by a 'CL I QU E ' anyway.

[ have a headache.
| hate making decisions.

They'1ll think I'm stupid to ask such guestions,

I had to study for a test.
'm moving anyway.

I prefer to just belong.,.
I prefer to criticize and knock,

[ broke my glasses.
[ was out of town.

[ forgot.

ZEISS HISTORICA WHO ?2 Editorial
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ERNST AREE
in Memoriam

Hans Gause

The 23rd January of this year was the 125th anniversary of Pra-

fessor ERNST ABE" and in the same month, on the 14th January,
there have elapsed 60 years since the death of this outstandi 3
scientist, inventor and master in the field of thecretical an!
practical optics. His shining example, his humanitarian an!
creative achievements in the field of optics, should surzly be
sufficient reason to think of him not solely on special occasiens
For many people in JENA, who every day pass the monumant
created by VAN DE VELDE, MEUNIER and KLINGER on the

Carl-Zeiss-Platz, which leads to the world-famous worksrop

created by Zeiss and himse!f, thisis certain’y the casa. In addis

ian,
however, a great deal has been written and spoken about ERNET

ABBE, for the general pleasura of a'l those who regard hur ini-
tarian thinking and feeling as the main impatus for the progrus-
sive development of huran culture. We find publications ab- .t
him written by his own c!sse colleagues, friends and pupils, such
as S. CZAPSKI, M. v. ROHR, F. AUERBACH and O. LUMMER,
in which personal impressions and ideas are refiected, and also
literature by biographers. such as H. BOEGHOLD - who was,
incidentally, one of the fast students at his lectures on light
diffraction — and P. GORLICH, H. LUCAS, R. TIEDEKEN and
W. SCHUMANN, and h's colieague P. G. ESCHE, whe ha-z
further discussed his scientific and socio-political pesitionr, from
the documentary material still availabie, and who have, as far as
possible, implemented the alreidy existing kncwledge of his
life's work, and evaluated his achievemerts in accordance witk:
new criteria. It is not, therefore, easy in this instance to make ar
appropriate selection from the large amount of factual martzrial,
in order to represent his person and his work in a suitable
manner for a specific occision.

The career and development of EANST ABSS were at one and the
same time eminent and a typsica! example of tha life of an ex-
tremely intellectual and gifted child of the working class. His
capability gained him the support of his father's employers
that he became a physicisz with a special bent is probabiy ex-
clusively on account of his own merits and those of his teachers
It can hardly be assumed that ERNST ABBE intended to devors
himsell exclusively to optics after finishing his university studies.
His thesis, which he had been set by WILHELM WEBER, was

entitied “The Empirical Foundation of the Law of Equiva'ence

Fig. 1: ERNST ABBE 2: a young lecturer in jJena
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Fig. 2: ERNST ABBE with his fellow professors at the "“Referier-
abend" 1894. First row from left to right: MULLER, WINKEL-
MANN, ABBE, v. BARDELEBEN, HACKEL and STAHL, FUR-
BRINGER, KNORR, BIEDERMANN and DETMER,

between Heat and Mechanical Work"'; and in his thesis, submitted
in 1863, to the Philosophical Faculty of the University of Jena,
his dissertation was entitled “On the Laws of Distribution of
Error in Observation Series™. This subject is still of great im-
portance to-day, especiallyvsince the combination of measurement
and production essentially influences and directs the processes in
modern production shops, particularly in scientific instrument
construction.

At the age of 34, i. e. in 1874, ABBE delivered his first lecture on
an optical subject at the Physical Institute of Jena University. He
continued his lectures until 1898 as an Honorary Professor,
usually discussing optical subjects. Although ABBE wrote a
large number of individual works which were subsequently
published by CZAPSKI and his colleagues, he did not unfortu-
nately compile his lectures, on the theory of optical instruments
and the theory of image occurrence in the microscope, in book
form. This was first carried out by his pupils CZAPSKI and
LUMMER and published by them. The theory of optical instru-
ments was then duly revised and published by scientists frem
the Jena precision-mechanical optics workshop. BOEGEHOLD, a
senior scientist in optical theory, who still lives in Jena, and who
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also knows best the work of ERNST ABSE, - and to whom the
author of this article is indebred for much friendly advice -
states that the beginnings of his optical work datad back to April,
1869. ABBE had, however, eariier come into contact with CARL
ZEISS, the university mechanical enginesr and successor of
FRIEDRICH KORNER, wher he had his physical apparatus
repaired, or new equipment built, which was required for his
lectures. i

Probably one of the most important of ERNST ABBE’s inven-
tions was the Apochromat. It is to-day more than 80 years sincs
ABBE designed this and the opiical workshops of CARL ZEISS 'n
JENA produced this new type of microscope chbjective, together
with the respective eyepieces, using spacial glass from the glass
technological laboratory (SCHOTT & GEN.) for practical opara-
tion. It should be mentioned here that ABBE and ZEISS havea nc:
applied for any protection for this invention. This type of ob-
jective still represents at the present day, a special class, which
due to its excellent image quality as compared to other types.
has become generally used in practical micioscopy, despite the
image-field curvature. They are surpassad in the image quality
only by Plane-field Apochromats, which are based an the primary
calculations of H. BOEGEHOLD.

In a leaflet of 1886, six objectives of this type with various aper-
tures are already offered, namely, three dry systems, with
aperturcs 0.30, 0.60 and 0.95, a water immersion of aperzure 1.25,
and two homogeneous immersions with apertures 1.3 and 1.4.
The dry system of aperture 0.95, as well as the water immersicn
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Fig. 3: Title page of a reprint of the lecture "On improvzaments
in the microscope with the aid cf new types of optical glass”. with
a handwritten dedication by ABBSE

Fig. 4: Title page of ERNST ABBE's Thesis
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type, are both always provided with a cerrective mount, in order
to give due consideration, with these sensitive systems, 0 the
correct thickness of the covering glass. With these objectives, the
production of which required great mastery for translation into
reality, the idea was first conceived by CARL ZEISS, and given
effect by ERNST ABBE, to fulfil “‘technical construction exactly
in accordance with the data of the theoretical calculations. under
the strict control of all elements in the various stages of werk and
without any empirical assistance’. At that time it was still veces-
sary to produce objectives of various tube lengths, viz., for
160 mm (Continental tubes) and for 250 mm (English tubes}. This
shows how strong was at this time the influence of English
microscope builders, and their theoreticians. It is intended that
yet another articie on ABBE's membership of the Royal Micro-
scopical Society shall be written, so that we may dispense here
with further details of these interesting relations.

In 1876, an international exhibition of scientific apparatus was
heid in London. ABBE visited the exhibition and has recordsd
this visit in writing. The trend of his thoughts not only throws
light cn the state of development of microscope censtruction at

that time, but also represents an excellent testimony to the
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clarity and comprehension of ABSZ's knowledge concerning alt
the problems of scienzific ard prac::al micrescopy which exized
at that time.

The variety of micrescopes exhibized

and the wealth of respective
auxiliary equipment, orig'nating frem manufacturers, scieatific
ressed ASBE very much. He

regretted that there were no American microscopes at the

institutes and private ‘ndividuals, imp

exhibition, but was otherwise convinced that such exhib.zions
only rarely provide anything new. He regarded them as a de-
monstration of efficiency. In addition to mainly English manu-
facturers, the names of whaom are no longer knowrli to-day. with
the exception of BEZK and SWIFT, one found alsn Germar firms
like SEIFERT, SCHMIDT und HAENSCH, CARL ZEISS, ERNST
LEITZ and NACHE7? of Paris. 2EISS showod a micrascons of
o )

Type | with an ABEC substags thers, which was equipoed with a

coarse motion by maans of roothes gears and drive, and a [reci-

sion movement, which ¢ou'd be carried out with a m.cromozer

2 t¢ be tilted, so that it cou'd be
The

microscope had a coliection of ail objectives mancfacturad at

Furthermore, the stand was ab

used for photomicrogzraphic cameras in use at that time

that time, for 30 to C.7 mm equivalznt focal length.

The equipment invented and exhibited by WENMHANM and

.

In the further description, ABBE drew conciusicns refarring first

to the mechanical equipment of the microscane, and secondly to

to obiervaliOng

its optical efficiency. He paid particular attention

which could result in further progress in the efficiency ¢ the



microscope. A decision as to whether Continental or English
designs were to be preferred was not made by ABBE. He believed
that such questions should praferably be decided by practical use,
i.e.. by those who carry out everyday microscopy. On optical
problems, he discussad tube length and binocular observation,
and then turned to the basic question of the physical theory of
the microscope. Due to his very good knowledze of the state of
affairs, he no longer believed in very great, i. e, overwhelming
prograss in microscapy, but tried very hard to indicate the
directions in which improvemernts in progress might be expectecs.
The generally uniform level of efficiency seemed to prove to him
that the limit of efficiency of the microscopy had been approached.
These trends of thought prompted him in this connection to go
into detail concerning contributions on the theory of the micro-
scope and microscopic observation published in 1873. These were
at that time by no means recognised. He derived therefrom the

following conclusions “in order thereby to solve the problems
and reach the solutions required of practical optics of the future
in a raticnal manner”. Thus, he wanted primarily to achieve an
increase in the aperture of the objectives, and only secondarily
the scale value and diontric perfection, Furthermore, he desired
the introduction of more immersion systems, because of their
obvious advantages. Incidentally, the first immersion-system
computed by ABBE was produced by CARL ZEISS Jena in 1871.
The aperture was 1.10. However, TOLLES from Boston, already
at that time had computed one with an aperture of 1.18. ABBE
discussed, furthermore, how, by the choice of certain types of
glass in conjunction with suitatie immersion liquids, the aperture
generally may be increased. Here we may also find his thoughts
on the possible use of the diamond as lens material. Furthermore,
he elaborated on his thoughis concerning the influence of the
variation of the wavelengzh of the light used, and finally, he
turned toward remarks on the improvement of optical efficiency.
The errors of the chromatic difference in spherical aberration,
attracted his particular attention, and he stressed that these could
be eliminated either by optical media, with a relatively low
refractive index and high dispersion, or by a high refractive index
with low dispersion. These considerations led him, therefore,
perforce to demand new optical media with properties other
than those hitherto available. He quite believed that glass with
other specific properties must be possible of production, and
that no natural law would prohibit this. Furthermore, he also
found examples in nature as to what further treatment could be
applied. He could not have guessed ‘at that time that something
would happen with regard to new types of glass so soon, because
it was only in 1897 that OTTO SCHOTT contacted him with the
request to test new giass melts, produced by him, and to measure

their light refraction.

In 1886 ABBE reportad, in the minutes of meetings of the Jena
Association for Medicine and Natural Science, on a lecture de-
livered by himself at the meeting on the 9th July, on new micro-
scopes. This lecture dealt with the experiment with new glass and
its use in theoretical optics, carried out by him in association with

OTTO SCHOTT. since 1881. But he not only studied this type of

improvement of microscope objectives. He also knew very well
the condition influencing the contrast of a microscopic image.
Thus, K. BRATUSCHEK reported in 1892, in the Journal for
Microscopy, on experiments suggested by ABBE, on the subject
of light intensity changes in different directions of oscillation in
lens systems with larger aperture angles, with reference to

MICroscopic imaging.

Itis alza very interesting to study what other preslems were met
by ABBE in the design of microscope systems. H. BOEGEHOLD
and his ccilcagues have pointad out, in a mast meritorious work
in the Jena Year Book, the time when ABEZ used fivarite for the
first time for optical purposes. ABBE him::!f reported on this in
1890, in the Journal for Instrumentation. Ve learn hare thar, at
that time, only two mingrals occurring in ~ature and available in
a fairly adequate quantity, namely quirtz and limespar, were
actuzily used in optical instrument man.facture. It is to the
great credit of ERNST ABBE that he not ar'y recagnised that the
known zberrative chromatic residual errors can be eliminated
by the use of fluorspar, but also attempted to study mose thour-
oughly the consistency of such crystals themselves. He had
determined that fluorspar, because of its low light refraction, is
particularly suitable for providing — as he expresses it himself -
a much wider latitude for the selection of types of glass as used
for obtaining abundant compansation effecis in order to eliminate
spherical aberration in lens systems. Such an optical medium was
required especially for the construction of microszope objectives
with large aperture. Althoug SCHOTT tried to produce fluorine-
containing glass, ABBE prcferred to rely on fluorspar, The
apochromats contained, thc-:fore at the same time, the new
type of glass, smelted by SCHOTT, and fluorite. Due to the
excellent properties of thesz types of objsctives, they were at

that time imitaced by other famous optica! 2xparts.

It is also interesting to learr that ABBE hzd himself at that time
visited one of those famous, but unfortu-zte'y scon to be ex-
hausted, fluorspar deposits in Switzerland, at the Alp Oltcheran
There in 1832, large, usuaily water-clear ¢rystais of more than
100 cwt. are alleged to have baen found, Despite greau efforts
ABBE's erndeavours to obtain this mineral from the initially les:
but later rediscovered deposit, remainzd unsuccessful. His
recommendation to keep on trying to odtin this miraral was
faithfully observed in the yc:-s which foilz~2d. Th2 obraining of
fluorite in optical quality, i. e., free from ccclusions, water-clear
and without fluorescence, has, howzver. become increasingly
difficultin the course of the y=ars, It is, the-zfoce. urdarstandable
that in places where fluorite ‘2nses had be=1 ground into optical
systems, the synthetic production of flugritz was most incently
followed. This demand became even mor:z intersive when this
material was also required in large quantities ‘or apochromatically-

corrected photographic optics.

ABBE's successors in Jena have 2 great revarence for his person,
they hold his far-sightedness in esteern, and also in every way
observe his scientific legacy. Espacially in razent t.mes, consider-
able success has been achieved in the fie'd of microscopy and
general technical optics. In this respect alsne, names like ZER-
NIKE, BOEGEHOLD, M. v. ROHR, BEREK. BURCH, LEREDEFF,
to name but a few, may be recalied. Daspite the suczess connected
with these advances, the work of ERNST ABEBE w:ll never pass
forgotten; on the contrary the later success frequently only

became possible on the basis of ABBE’s fundamental work.

Literature: [1] ERNST A38E: Gesammeite Werke, Bd. |: Abhard-
lungen ijb_er die Theorie des Mikro<‘-cnp= (Collectad Works,
Volume I; Reports on the Theory of the Microscopej. Verlag
Gustav Fischer, Jena 15C4.

[2] ERNST ABBE: Gesammelta Wer-2, Bd. Il; Wissenschaftliche
Abhandlungen aus verschizderen Gebieian, Patenischrifien,

Gedachtnisreden (Coilect v2 Works. Veoiume i Scaenufic



Reports from various fields, Letters Patent, speeches in memo-

riam). Veriag Gustav Fischer, Jena 1906,

[3] FELIX AUERBACH ERNST ABBE, sein Leben, sein Wirken,
seine Personlichkait nach den Quellen und aus eigener Erfahrung
geschildert (ERNST ABBE, his life and work, his personality
described from literature sources and his own experience)
Akadam. Verlagsges. Leipzig 1918.

Theorie der optischen Instrumente (Basic principles of the
theory of optical instruments). 3rd edition, revised by ERFLE and

BOEGEHOLD, I. A, Barth, Leipzig 1924,
[4] HANS BOEGEHOLD: Zur Vorgeschichte der Apochromate,
(On the early history of the apochromat). Jena Yearbook 1950.

[S] HANS BOEGEHOLD: ERNST ABBE in ,Geschichte der

Mikroskopie, Leben und Werk grosser Forscher' (ERNST

N

ABBE in “"The History of Micrascopy, life and Work of Grea
Scientists”"). Umschau-Verlag, Frankfure M. 1963.

[6] SIEGFRIED CZAPSKI u. OTTO EPPENSTEIN: Grundziige der
Theorie der optischen Instrumente, 3rd edition revsed by ERFLE
and BOEGEHOLD, I. A. Barth, Leipzig 1924. [7]OTTO LUMME

u. FRITZ REICHE Die Lehre von der Bildentstehung im Mikrs-
skop von ERNST ABBE (The Science of lﬁugc Formatian
Microscope by ERNST ABBE). Viewaz & Sohn, Braunschweig 1912
[8] MORITZ v. ROHR: ERN3T ABBLS Apochremate (ERNIT
ABBE's Apochromats). F. Volkmar, Leipzig 1936, (2] MORITZ v.
ROHR.ERNST ABBE; Verlag Guscav Fischer, Jena 1942, [10] PAUL
GORLICH, HORST LUCAS, ROBERT TIEDEKEN . Gedznken an
ERNST ABBE anlifllich seines
ERNST ABBE on the occasion of the 5Sthanniversary of his death).
VEB Carl Zeiss JENA-Nazhrichten 9 (1962) No. 4--5.
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RMNST ABBE

1840 barn nn 23 !mu\ v at Ezanach, was the son of a hc ory warker,

1846 primary schaol. -
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SCHAEFFER on n JAKOE SCHLEIDEN on hiotany, E. E. SCHIAID on crystallography, DROYSEN on modern his
FISCHER on phiicsaphy, and VOLKMAR STOY on education,

1853 continues his stuc 25 at Gottingen, Attznds the mathematical C’]S es of B"H'JHAFD RIEMANN, V‘.\LHELM Wz B“‘R s and Professos
STERN's lecturas cn physiss.

1861 passas his examinitan for 3 doctor's degree with the higha
Phys,na‘ c‘*e Versn (Pn,‘ cal Saci nx/) at Frankfort-on-the.

mark, — Becomes assistant at the
Main.

Gottingan obsa

1883 qua' ifies himseif for lectunng in Jena Unwversity as a prvats lecturar,

1860 joins the opto-mechanicai workshop established by CAQL ZE|SS 18486 at Jena as the First Sc«-_A tilic Assistant but keeps up his activties
at the university.

1867 designs a focimetar for defﬂrrrurnrg the focal l»‘ igth of microscop ijcctiv"s

1869 develops the lllun 13ticn system (a large-aperture r'c“e'ser Wi \h aJ;dsh“ a, variable-size iris diaphragm}. — Invents the refractometer
and the apertometer. — Begins his studies of optical laws — the task assigned to him by CARL Z£iSS.

1870 Professar extraordinarius at Jena Univeraity.

1871 established the theory of image formation and diffraction, which he verifies by experiments. In this theory ba solvad the p'okﬁr‘
fermation of non-luminous obizcts so thoroughly that it cauld be applied to many oihar optical instrumznats as well (Abbe’s sine theo-
rem). — M.m.g.s ELSE SNELL, the daLgh(er of CARL SNELL, his teacher and supparter.

1872 introduces water immersan,

1873 elected member of tha Kaiserlich Leopoldinisch Caroiinischa Akademis der Naturforscher (Impesia! Leope'dinian Caroling:an Azademy of
Natural Philcsaophers) at Hatle.

1874 attempls 1o obtain new types of glass.

1875 enters into partnarship with Carl Zeiss. B

1877 director of the Jena at:erva(cry

1878 elected honorary member of the Royal er:_ro;\._op:cal Sor:"ly London. — His nominatian to be ordinary prafessor at J:w Universiiy. _—

Introduces homogeneaus o-l immersion.

1679 gets in touch with Or, OTTO SCHOTT

1880 close cotlabaraticn with Or. OTTO SCHOTY, inducas the fatter 1o syslematically investigate e effect of the composian of the 2w
material on the various physical properties of the types of glass produced: succeeds by adding lithium, phosphcius and boran 1o ¢ola n
the desired perfect types of glass.

1882 elected honorary memnher of the Snciélé belge de microscopie, Brusse!s.
1883 nominated Dr. meZ. h. c. of the university at Halle-Wittenberg.
1884 is awarded the Hausorden der Wachsamkeit oder vom waissen Falken 1, Klasse (insignia of vigilance or of the whita falcon, 1st class)

by the Grand Dukes CARL ALEXANDER, — Co-founder of the Jena ‘Freisinningen Verein' (sczety of iatitudinanans). — Together with
Dr. OTTQ SCHOTT, CARL ZEISS and ROOQERICH ZEISS he sets up a 'glass engineering laboratory”,

1886 completes his calculations of apochromatic lenses which represented an advance in scientilic research.

1887 nominated member of the curator’s office ol the Physikalisch-Technische Reichsanstalt.

1889 establishes the Carl Zeiss Stftung.

1891 The Carl Zeiss Stiftung acquires by purchase the Firm of CARL ZEISS. ABBE himself becomes a member of the lirm’s Board of Manags-
ment and Mandatary of the Carl Zeiss Stiftung.

1896 Revision of the Statute of the Carl Zeiss Stiftung. ~ Electcd corresponding meniber of the Royal Azademy of Sciencss, Berlin, physics-
mathematics ciass. — Nominated Dr, jur, h. c. of Jena Universily.

1899 elected honorary member of “The Royal Photographic Saciety of Great Bntain®,

1900 elected foreign corresponding member of the Imperial Austrian Academy of Sciences, Viennas, mathamar =o.seinnce clses

1901 elected honorary member of the Sdchsischa Akademie der Wissenschalten (Saxon Academy of Stiences’ ted honorary memoer of

the Gesellschaft der Wissenschaften at Gotlingen. — Elected corresponding member of the Gptical Standard Committee, Sub-Commitice
on Optical Glass, Birmingham.

1903 nominated honorary member of the Isis-Gesellschaft fir Naturkunde (Isis Sociely of Natural Sciences) at Dresder. — Nominated mamtar
of the Royal Order of Maximilian for Science and Arts in Bavaria. — Recedes from his pasilion as member <! the Board of Management of
the Firm of CARL ZEISS.

1905 ERNST ABBE dies on 14 January, a lew days before his 65th birthday.

ZEISS HISTORICA REPRINTS, with permission /J.VII.79/k.k./Std
Jena Review I965/I ...pp.7I-75 and Supplement I975,A study on

ERNST ABBE on the occasion of his I35th birthdzy;p.II/ /

Zelss Information Nr.52 - p.40 / FOTO's J,K,L with data.
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In 1953, ZEISS IKON AG of Stuttgart intro-
dured a camerz which was to become one
of the biggest successes in camera history.
the CONTAFLEX [t was the starting point
which led to single-lens reflex cameras con-
quering the market,

In the years thzt followed, the CONTAFLEX
was continuously improved, aend ds lates:
version, the CONTAFLEX-Super BC, offers
the most recent advances in the field of
zcture, namely TTL measure-
ment (through-the-lens light metzring) by
means of a cadmium sulfide cell. (The let-
ters BC stand for “Biitzautomatik™ - auto-
matic flash coniral, and CdS meter) In spite
of the fact tha® it was continually being
perfected, the CONTAFLEX remaired within
a price brackst which was quite within the
reach of many amateur photographers. It is
obvious that this camera cannot be as uni-
versal as a camera equipped with a focal-
plane shutter, se'ling for double the price.
But on the cther hand, the CONTAFLEX 1s
smaller and lignter and faster for routine
operation due 1o its automatic controls: in
short, it is the :op medel for the non-pro-
fessional photegrasoher.

camera manuf

The micrascope  entering ever new fields
as a valuable aid, and more und more
peopia come to xnow the “marvels of the
microcosm”. Many of them would like to
record these marveis photographically, but
cannot afford 2 costly photomicregraphic
outfit. The following explanations are there-
fore intended to give CONTAFLEX owners a
few hints on how to use their camera on a
microscope. By analogy, these remarks aiso
apply to similar camera types such as the
VOIGTLAENDER Ultramatic and Bessamatic
cameras.

Every CONTAFLEX owner knows that inter-
changeable lenses are used to cover dif-
ferent anguler fields. Similarly, the light
beam emerging frem the microscore eye-
piece has a ceriain angular fieid which is a
function of the size of the eyepiece sicp
and the eyepiece focal length. This field
angle can be made visible with the aid of a
powerful lamp and, for instance, smoke
{(Fig. 1). Its numerical vaiue is usually given
in the pertinent microscope literature, for
example:

ZEISS 8 x compensating eyepiece
approx. 30°

the

CONTAYLECX

ZEISS 8 x Kpl eyepiece aporax. 33

ZEISS 12.5 x Kpl eyepiece approx. 36°

ZEISS 125 x Kpi wide-angle eyepiece
approx. 56°

Since for reasons of size and weight only
the standard lens of the CONTAFLEX wili
be used for photomicrography and since
the 50 mm ZEISS Tessar /28 covers an
angular field of approx. 45?, it is evident
that ordinary microscope eyepieces will not
completely fill a 24 x 36 mm frame (Fig. 2).
Conseguantly, if the circular imzge is found
disturbing, selective enlargements will have
to be made. If the wide-angle eyepiaze with
an angular field of 50° is available, how-
ever, the image will fill the entire negative
or slide (Fig. 3). But this again will be
the case only if the distance betanean camera
lens and microscope eyepiece is such that
the mount and iris diaphragm of the camsra
lens <o not vignette the beam emerging from
the eyepisce, Two facts should therefore be
kept in mind:

1 The camera lens should be as close to
the eyepiece as possicle, and

2. The camera diaphragm should be set to
maximum aperture (f/2 8: see exception
below).

A simple test may be used to detlermine
whether the camera produces a certain
vignetting effect as in Fig. 4:

Mount the camera without film and without
its back on or above the microscope.

Set the shutter to B, keep the shutter re-
lease depressed (or keep the shutter open
by means of a cable release with lock) and
from the corners of the camera film gate
look at the spot of light above the eyepiece.
If this spot of light (which.is the exit pupii)
remains visible from the corners of the field,
unvignetted pictures will be obtained even
if the circular exit puoil is flattened into a
pointed oval.

At this point, it is 2lso advisable to take a
look from the center of the fiim aperture
towards the exit pupil of the microscepe.
The latter should not be surrounded by
luminous circles caused by reflections at
mounting parts, because such spots or
les would alsc appesr in the photograph

', see micro-

(remedy: “Koehler illumination”
scope literature).

camera on the microscope.

Fig. 1. Light beam 2merging from a microscope eze-
piece. made visias by smoke. The pont of cons:
ticn s called tre axit puptl. This s where
entrance pupil of cur wye s located when the
scope s used for visual observation. The eyep:
illustrated differ by thetr eye relief. 1. e the dista~ce
of the exi pupd iram

their figld of vigw

irst photo shows an ordinary
eyepieca, the second one a wids-angiz eyepiece for
spectac’e wearers, aith lang eye relie!

Fig. 2 Only partly fiiled negative area due lo the Lse
of an eyepiece with an angular fle'd of I3 (Histo-
logical section, cruss section of cat's tongue un-
stained, embeddsd in L25 18x N.A Q22 Pan
achromat, 8 x Kp! eyepiece, Momarski .nterferzn
contrast CONTAFLEX Super BC Magnification 70 x)
Fig. 3 Completaly filled negative area due to the
use of an eyepeca with an angular fald of 50

(Pigurosigma diatoms in Canada Galsam, 16 x Plan-
achromat, 12.5 x Kgl wide-angle eyepiece, Nomarski
interfarence contrast, CONTAFLEX Super 3C. Idag-
mbication 150 x).

Fig 4. Unsharp cut-off edgas liks thesg are always
causad by the camera. Moreover, the penlagural
shape of the image indicatas that the vignatting s
caused by the iris ziachragm of the camera Remecy
move the camera ¢ oser o the ayepece and apen up
the diaphragm furtter (Sarme data as for Fig. 2, out
with 5 x eyepiece Magnification 44 x).




As regards the mechanical connection be-
twezn the microscope and the camera, the
following may be said:

If it is feared that camsra shake causad by
pressing the shutter release may impair
im-_2 quality, the camera may be mountsd
dir ly above the microscope eyspiecs with-
ou' any mechanical connection at al', using,
for example, a copying stand and a biack
cloth to obtain a light-tight connecticn be-
tween the camera and the eyeriece In mos®
cases, however, the camera will be attached
directly to the microscoge.

The situation is particularly simple in the
case of the aforementioned ZEiSS 12S5x
wide-angle eyepiece which fills the entire
CONTAFLEX frame: the CONTAFLEX clamg-
ing ring (Fig 5) is screwad into the standard
camera lens and clampad on the eyepiece
(Fig. 7).

Another possibility requires the use of twe
parts instead of one, but offers the acdvan-
tage that the camera is moun'ed cn a tuhs
instead of the eyepiece In this cass, a-
adapter (25 mm ¢ for ordinary micra-
scopes, 33 mm dia. for stereomicroscopes)
is attached to the tube and provided with an
intermediate ring (Fig. 6). This equipment
can be used in conjunciion with any micro-
scope eyepiece, including the wide-angle
eyepiece (Fig 8).

In both the afarementioned caszs the camera
filter thread is used tc mount the camera.
For CONTAFLEX mode!s in which the front
comgenent of the lens is interchangeable it
is preferable to use the vertical tube, since
on the inclined body the weight of the
camera might exceed the force of the spring
in the lens bayonet, thus making a secur2
mounting of the camera doubifui.

If we assume that the rules of microscope
operation including the procedure for Kogh-
ler iliumination are kncwn (see page 45 of
the brochure "Microscapy from the very
beginsing” suppiied with every ZEISS micro-
scope), the next step is that of focusing, for
which only the controis of the microscope
are used. The camera must always remain
focusad at infinily. Mounted on the micro-
scope, the CONTAFLEX viewfinder presents
an image which at first sight may seem
disapoointing: the central split-image rangs-
finder appears aimost comp'etely black ard
the fine-grain focusing ring surrounding it is



Fig. 5: Tra clamping ring (1. Cat. MNo. 484913

that is re- .t o mount the CONTAFLEX (2} <
wide-ans - eyepeca (3, Cat. No 464! 42

Fig 6: % 'h the aid of the nlarmediate ring |
photoriceagraphic attachment (1, ZEISS IKQi
No. 20 1227 i the adapter {2, Cat, No 47807
CONTAF_ZX (3] can be used in conjunction w '
eyepiese 3]

Fig. 7: CONTAFLEX mountad on microscope w
parts shcuninF g 5

Fig. 8 JII1SS WL stand inclined binccular

_—
s al

the

7 the

sady

with vart cal toba and shiding prism, CONTRATLEX

mounted w.th parts shown in Fig. 6

Fig. 9 “i«zphot CO” exposure metar



very dark, which is due to the fact that the
camera lens is stopped down by the optical
system of the microscope. In addition, the
major part of the viewfinder field with the
now clearly defined concentric rings of the
Fresnel lens will be seen fully illuminated
only if the eye is moved up very close to
the viewfinder eyepiece.

In most cases, the aerial image between the
above mentioned rings will be used for
focusing so that all important object details
and the rings are evenly sharp.

With very low powers there is a danger that
a certain focusing error will be produced by
the accommodation (= unintentional change
in “focusing™) of the eye. Focusing can then
be checked by slightly moving the eye from
one side to ancther in front of the view-
finder. If the distances betwsen the object
and one of the rings changes, the micro-
scope controls should be operated until no
further shifting occurs (parallax test). With
specimens in which the detail to be focused
can be recognized in the fine-grain focusing
ring with sufficient brightness and clearness,
that ring should be used for focusing.

The last step consists in determining the
required exposure. This, however, is greatly
facilitated by the new through-the-lens
metering system of the CONTAFLEX-Super
BC. Set the film speed as usual, close the
slide of the viewfinder eyepiece (to cut out
extraneous light) and turn the speed selector
ring until the pointer in the window on the
upper side of the camera coincides with the
arrow (= £/56). A useful accessory is @
variable transformer for the microscope illu-
minator, which makes it possible first to set
the desired shutter speed and then to regu-
late the brightness of the microscopic image
as required for f:5.6.

We here find ourselves in a situation where
we cannot use the maximum lens aperture
as originally suggested. But experience has
shown that this is of no importance in con-
junction with the ZEISS 125x wide-angle
eyepiece most widely used, if the rubber
guard preventing scratching of eyeglass
lenses is removed so that the camera can
be brought very close to the eyepiece.

With other eyepieces the amount of vignet-
ting to be expected can be estimated by the
method described above.

If a CONTAFLEX without TTL measurement

ZEISS HISTORICA

is employed, the required exposure may be
determined with the aid of a hand-held CdS
meter (Fig. 9). This must be neid (without
the incident-light covar) directly above the
camere viewfinder If the meter is duly
shaded to exclude extraneous light, the
reading it gives for f/1.4 will be approxi-
mately the same as the one obtained in the
Super BC model by through-the-lens meter-
ing at f/5.6. It is obvious that in all cameras
without through-the-lens metering this ex-
posure is allowed with the
f/2.8, i. e. maximum aperture.

lens set at

Photomicrographs should never be published
without specifying the magnification, i. e.
the image scale, preferably in the form of a
scale in one corner of the picture, or at
least in the caption. To determins this value
we must know the image scale in the fiim
plane of the CONTAFLEX. The following
approximate rule appiies: The image scale
in the film plane of the photomicrographic
camera is equivalert to the initial magnifica-
tion of the microscope obective multiciied
by the magnification of the eyepiece, multi-
plied by the focal length of the camera lens
(in millimeters), and divided by 250 mm.
The pertinent formula

M = objective magnification - eyepiece magnification

visual magaification of microscope

camera focal length (mm)
250 mm -

-

camera factor
indicates that the visual magnification of the
microscope must be muitiplied by the so-
called camera factor which in the case of
the CONTAFLEX is s (example: 40x mi-
croscope objactive, 125x eyepiece; CON-

- TAFLEX; the image scale is then 100:1).

The exact image scale can be determined
by placing a stage micrometer on the
specimen stage and imaging it on the
camera focusing screen, the side length of
which is 33 mm (example: 30 divisions of
the stage micrometer divided into ;50 mm
are counted over the 33 mm long CONTA-
FLEX viewfinder:

33 mm

30/,00 MM
The exact image scale is thus 110: 1). When
the paper print is made, it is advisable to
note down the enlargement factor on the
back of the print. This may be determined,

= 110.

for example, in the fo.2wing™anner. slightly

dispiace the film in e nejative stage of
the enlarger so that ime perfcration is pro-
jected onto the mask g frame, Then meas-
ure the distance hetwean two sprocket holes.
The millimeter value dvidad by 276 (which
is the true distance) is the eniargement
factor which must be ~ultip'ied by the image
sca'e on the fim (s¢2 above) in order to
arrive at the toial maznification. Any change
tion of the printing
aiso ke tekan into

in scale during ore
plate must,
account.
Finzally a few additions' remarks:

1. If in the BC made! the “automalic” aper-
ture of /5.6 should lead to vignetting, this
can be remedied by sw~itching from A (auto-
matic) to f/2 8 (manua) without changing the
shut'er spezd przviously sel.

2. The integral expos..”e meter has a meas-
uring range up to 1 sec. If Jonger exposures
are required, readings can still be taken by
the foilowing procedurz: Let us assume that
the fiirn used has a speed of 17 DIN
(40 ASA). In this ccse set the film-speed
index of the camearz 0 26 DiN (320 ASA)
instead of 17 DIN (40 ASA) By turning the
speed selector ring in the usual manner until
the pointer coincides with the arrow (f/5.6),
the sxposura reguirec .s then e.ght times as
lon: as tha value se'. because the meter
we o set 9 DIN (58 AS2) = 3 f-stops higher. -
can be set to B
1 sec) only if the
“automatic” to

Inc zentally,
(la
camezra

nosr exposure

is swithed rom
marual” (272

It should be ncted trat setting of the CdS
me'sr to maximum fiim spesd meay give rise
to measuring errors du2 to light entering
through tha the camera frant
regured to illumina'z the sca'es in the
camera; it is than advisable either to work
in subdued light or o use a special cap
availzble from ZZIS5 KON.

window 10

Summarizing we mayv sav that the use of a
CONTAFLEX on the microscoze has the
advantage that relative'y inexpensive eguip-
ment can be emoloye’ Cn the other hand,

however, certain incIzaveniences maust be
accented, shove all w * respect to focusing.
as a result of whch workers requiring

photomicrogranhy for crofessiona! purposes
will general'y resort tc a special photomicro-
graphic camera =r.ednch Karl Mellring

REPRINT/with permission /J.VII.T7%/k.k.StD
Zeiss Information No.65/pp.I00-103
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I joined CARL ZKISS JENA in I921-I1922, asm a work
student concerned with two problems, The first was to make a
Sech catalog (arranged under different titles sc that you ean
find the basic content of each book); this brought me in contact
with all the optical literature., Secondly ... an experience came
abtout because of a tregic incident involving Dr.Erfle whoe was a
member ef the opticel steff and alsc editor of the ZEISS
pudblications eapeclally the book 'Czapski-Eppenstein' whieh
contained the available knowledge on optics up to I924.
Unforturately while he was writing he hurt his finger with a
pencil goet blocd-polsoning and died from it, Dr.Hans Boegehold,
Chief of the microacope calculation depariment, took upon himself
the task of finishing this nobel work, and he chose me as his
aezis tant, My work was on the literature appendix for which orly
some locss pages had been found, In this way I learned abcout the
literature of opiics all the way from PLATO to BCEGEHOLD,
W. R, HAMILTON'S work especially brought my interest out, and I
soon saw how wrong people were who thought that PLATO'S and
HAMILTON'S interest were academic, (lLater,I will provide s
separate article on HAMILTON for ZH membership),

From I925 to 1928 I was head of the calculatior bureau
for designing optical systems at ERNST LEITZ,WETZLAR, In 1928
I received a call from DR, STRAUBEL,scientific head of CARIL ZEISS
JENA, inviting me to become his aseis tant and I rejolined ZEISS
at that time. From I928 to 1935 I had the invaluecble
collaboration of DR,HANS BOEGEHOLD with whom I published more
than fifty papers. My book on the pracéicality of all of
HAMILTON®*S ideas was finished in I93I. In I935 the Nagzli's mads
an end to this Idyll,

From the beginning I attended all the meetings of the
Deutschie Opiical Gesellschaft, and after the war I returned to
this group, which elected me an Honourary Membei,



I arrived at ZKISS a 1little to late to mest
ERNST ABBE , but not to late to meet all his succeassore,
Prof, and Mrs,Straudsl became warm friends of ours, and so
did Dr, end Mrs. Gruber (Chief of the photograumetry division),
Dr, and Mrs. Langer (he had to solve the water probdblems
connected with ZEISS manufacture); Dr, and Mrs, Auerbach, a
relatlve of Dr,Siraubel was professor of optics at Jena
University, My closest friend was Hans Boegehold and we both
had a wonderful time in working together, I also had a very
nice personal relationship with Moritz von Rohr, the Historian
of the ZEISS WORKS, I admired his accuracy and his minute
krnowledge, Boegehold was his pupil and I cannot conceal that
the historical work of Boegehold in optics meant very much
more to me than von Rohr's optics, since 1t was more personal,
more humane, and not so cramped with detalls as von Rohr's,
Thus it was always an honor to meet with von Rohr wto was not
superceded in scientific problems by anyone in the world, and
who was always the perfect gentleman,

Hans Boegehold and I were togther practically
daily and we worked on a theory of optics which was published
in both our books, The cooperation was unlique and we
supplemented one another in every field. He was a connoisseur
of optical history and a very prodigiows solver of difficult
problems, while my contribution was a complete new thecry of
optics according to the ideas of Hamilton., I brought to our
work vector calculus and variation calculus, and together we
attacked many questions which others has not thought of; we
even managed to work together after the war separated us and
I has found refuge in the United States, It was one of my
saddest moments that upon reﬁurning fo Europe after the War
he was alive but died before I couldarrange a trip to Jenz,
Boegehold was, like Albert Einstein, a man without negative
attitudes toward others., He was a Socialist, and for a while
the Nazi's placed him in a concentration camp for this,
Almost every day we would go together to the Chess Club in
Jene and debate over the 64 squares,

Zeiss Memoirs * Dr.Max C, Herzberger ~page 2



Another good friend of mine was Dr.W.¥W.Merte (Chief
of the large department of photographic calculations); who
nearly every Sunday went with us on trips, Merte's depariment
conglpted of a staff of fifty employee's; while Dr.Robert
Richier had to content himself with a staff of two, After e
decade of work Dr.,Merte brought out the BIOTAR LENS,¥hich counld,
if necessary, councur with the Leica, While Dr,Richter dbrought
out all the new types of wide-angle objectives,. Dr, Richter
and I also frequently vislted with each other, He end I had &n
unlikely characteristic in common,ie, when a thunderstorm was
pending, we could both feel it many hours before it arvived, so
wve sometimes asked each other: ' Is there a storm brewing, or
do we have a cold ?°'

Dr.A.Kohlexr was the expert on microscopes,new and
old, and he had a wonderiful personallty, Dr, August Sonnefeld,who
since I935 when the computing office at JENA was divided,became
head of the independent computation department for astrophysics
which was also involved in optical computations for anzlyeis
and precision measuring instruments, His speciality waa mirror
optics and images, and worked for mary years on 2EISS telescopes,
Prof ,Walter Bauersfeld was the director of engineering,and
managing director of the ZEISS WORKS; he was a man of greast
visions, I remember working together with bhim for quite a while
in the new (I1923-1925) Planetarium,, in which you could see the
planets in a sphere around yourself, moving in their paths in an
accelerated fashion,

Among my close friends were Dr, and Mres.lLanger who was
the founder of the SAALETHALSPERRE; the method by which the energy
of the Saale River which flows thru JENA in a South/North direction
was harnessed for use by the ZEISS WORKS, Both Dr, end Mrs.l.anger
died tragically (which I will detail in a future article);however
I particularily remember Mrs,Langer as the centrzl figure of e
pleasant story. One time we were discussing Nietsche's 'Thus
Spake Zarathustra' and someone cited the portion that says that

ZEISS MEMOIRS **% Dr,Max C, Herzberger =page 3




eesse Ainside evry man there 1s e child hidden who want's
10 come out end play. At that point Mrs,lenger ... one of the
original women's 1ibbers ees.s» protestzd, She didn't understand
why that wasg said only of men ! ,,... it could be Just as true
of women, This gave rise to loud laughter in the group.

Thess were some of the well-knowun scientists of
ZEISS, I also had many connections with the computer scientists
and the stenographers, as well as with a large group of young
people, Together we made many trips along the beauntiful
pounteins which surxound JENA. Later on other German friends
were added to the group and we playeld a large part in the Youth
Movement, under the marvelous guidance of Mrs.Muller, We were
lucky enough to see¢ her even when she was over ninty years old,
trying to get her a position to which she could adopt,

Of thes»® and many more funny and human
experiences I will speak in my next article,

ZEISS HISTORICA SEMAPHOR DOCUMENT ¢/J.VII.79/k.k./Stb
Four pages with FOTO - D / ALL RIGHTS RESERVED
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ees forwvard this Instrument to Jenz for repair, "

Author, William J, Ringler

AR R R e R B o e R A R I o

¥%2 have her,sir." - Aboard HMS Suffolk,the captein
Jerked around and stared straight at the communication speozker which
e £ n W
n rm,

7]

™ 11

had transmittied this emotion}ess four word message, "Conf :
tes dragged on in silence uniil the hellow Vuib_ gounded
again, "co:’i*mau - 1t's her," An open message dﬁs imw;:.fte" sent
9 -

plane hqs 1OCﬁt‘ﬁ Ge*man pocket bdttleSﬁlp Bi:m “ck and sistoﬂ sh in

Prinz Eugen in Denmark Straight, HMS Norfolk ordered to attach dire:ti;

Prince of ¥ales and Hood to close immedia ately. Suffolk joining
The long search for Germany's most succes ssful pocket ralder,Rigm:
has just endsC and now the battle lines were drawn, Theve could
turning back fur either side.

On the bridge of the Bismarck, Admiral Lutjens waz handed
a copy of ths Soffolk's message which he read briefly anld then
folded and placed in his po;ket He hadé no choice = Bismarck must
maks a brezk for home,

A noée message was sent to Prinz FBugen's capiein; Helmuth
oriering him to meetthe attack by Norfolk head-co:
3“‘akm~ﬁn began steaming out of the fjord 1o

n

Brinknana, -0
immediately. w=el
Fnglisgh threzt while Bismarck made ready for the b’LtlF Eorly
“he morning X hay 24th,, Vice Admiral Holland,; comzander cof 1t
Britisgh North Flest,; was given the message abo:rd his fis=g:
HMS Hogd tast BL mdrﬁk was heading directly into the Flect. Ho
ordered HME nce of Wales to prepare for action and tock co
he Admiral's Bridge, This wculd be the gr ea'est

of Hood oz
battle cf Ts
control information on Bismarck w

fire control systems on both Hood an

ot i"f o om
o
<D

) 48]

?‘ & O

i
O ot o O M chilF -'."> ""
",.{

b 3
+ O < 0 (J ot = ’I‘ b

rather primiia ¢ Frince of
Wales while look-cutls were posted on every available elevatvion or
both shipe & ret the firing could commence as 800N &s a COUT:ED
was detsrmiﬁwﬁ;
smoke sir - bearing 63 degrees 16 minutes North. he

target cont ol computer was given the co- orc1nau€5 of HMS H :
position gnd the first salvo was fired, The shells explode
benind ihe charging German ship and, before Hood hzd & cha o &
second atlempt, s breadside was flred directly at her, expl £ cu
the Aduixal’s Bridge and killing all of her senior of fiicer lland

ha& made a Latal migtake - his Identification Officex hﬁd‘ Ilstlalen
Prinz Eugen fTor The slower, more unwieldly Bismarck and ths target
contral informat on was wrong. HMS Hood never had. the opportunity
to corre.t the ‘Btake , because Jjust then Bismarck fired a2 salvo

taat str 4cled the pride of the Ernglish Navy and the nexi burst of

fire broke her back. HMS Hood sank just six rminutes afiexr the battle
had heguun, :

Fe;nwhile Prinz Eugen continued hexr rush di Jor
Prince of ¥~les and began firing when the range had ¢’ Juzt
under fivs Li%ei: Her accuracy was deadly -~ % shelils ¢ oo
the deck and L‘uﬁng 3p11nter~ decimated th: ship's rar ail
Leach R .5, adincugh severly wounded himself took the of
the fray znd b*ika off the engagement by firing six g ]
Eugen®while ©n the run.

¥
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(continued -~ page 2)
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Just then, 4 shells from Bismarck hit the ship and she was
Oon the brink of being lost when Lutjens broke off the fight and
turned for home. Hitler's fear of losing one of the big ship's in
a fire fight and Lutjen's unflagging devotion to the Fuhrer saved
HMS Prince of Wales and her remaining crew for another time and
another place, Bismarck wzs heading home.

At the Admiralty, anger and shock greeted the news that
Hood wzs gone and Prince of Wales severely damaged and orders were
given to find the Bismarck and sink her without regard to the costs
in manpower involved. A mighty task force was sent out to intercept
the Bismarck, which had been slowed in her run for home by a shell
hit from Norfolk, causing her to lose precious fuel o0il and
requiring a makeshift steering gear, Prinz Eugen was cut loose from
her protector's role and made for port at 2 run, but the end was in
gight for the mighty Bismarck, She was found and engaged on May 27th,
and sunk with the loss of most of her crew.

Prinz Bulen,meanwhile, continued on her way home and arrived

&t Brest harber on Jure Ist, where she was re-fitted for an extended
rziding spree and the minimal damzge she had suffered during the
bresk-out could be repesired, One of the items which was removed
from the ship during this time was one of the TWO target directing
nlght glasses which were used on the fire control bridge as an
adjunct to the TDI computer. A shell fragment from HMS Prince of
Walee had hit the glasses, breaking the right side of the inclinometer
and necessitating their return to the manufacturer, CARL ZEISS,JENA,
for repair, A manlllas repair tag attached to the glasses, stamped
with the Brest harbor quartermaster's stamp and the serial number
of the glasses, then sent to CARL ZEISS,JENA where the repair's vere
made and the glasses completely re-furbished before being returned
to the Brest stores., On the very bottom of the repair tag
_ i1s the fully legible pencil comment "Return to Prinz Eugen" and
the date "August, I941." See also inclosed Foto's B & C) with data.
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Author * HUBERT NEEWIN * Illustrator
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sesss they gtood there for hours ,.... for days ... slowly ...
patisntly .., filing, and filing ... and filing .,. pleces of
gtecl ..., ons stroke to much and the metal is removed irreversibly.,
¥ho weré these people ? These leurlings of ZEISS ., Dresden,Jena
andrgtuttgart ? They were quite simply the apprentices of the
ZEIES EORKS vho went on to produce the exquisite Instruments we
tré;szre gec highly.

o the lehrlings (lowest of the low) were given dimensioned
biue;riﬁts of the geometric shapes illustrated below together with
hendurzught pleces of steel, approximately the shape of the finished
pro&uet%...ee then led to a vise and handed a german mill (file)
anéfiﬂlé to file to perfection, The dovetail shape shown in
iliustration (d) was particularily difficult since all three sldes
of the triangular plece had to fit the dovetail perfectly,




The apprentice forman then checked the true s of

the surfaces and parallelism with calipers, micrometers and
other ZEISS gauges,

(4]
.
(4}

and awarded a I,2,3 or 4 grade, A failing

grade of (4) in one example could be corrected by doing it over

again, More failing marks required a repetition of one year,

The lehrling apprentiship program began at age I4 and
combined both academic schooling and shop work, after three to
four years, and the passing of examinations and the production
ef 2 GESELLENSTUCK (ses Poto A) you became a GESELLE (Journeyman)
‘and finelly after an additional three to four years, examinations

end further shop testing, the individual could make MASTER STATUS
{METSTERPRUEFUNG),

S. .eo legendary Zeiss German mill (file) ,

j» Yy // ’df'”."i’fﬂh

ot e < e e —_————

Ediitors Note ,.,. Hubert Nerwin was a member of management at ...

e ZEISS IKON DRESDEN - I1932-I945
;e ZEISS IKON STUTTGART  I945-I947

ZEISS HISTORICA SEMAPHOR DOCUMENT 4 / J.VII,79/k.%x./Stb

Two pages illustrated witk FOTO-A /ATL RIGHTS RESERVED
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JEROGPTIK JENA GmbH |

_Pasiel Addvoss of Gene: Joaspdd Jora T O 0 2,0 & 104, 00836 Sve:, Beind

Mr. Harry B. Soletaky
Towsr Rd. Exteusion

Brockfield Ctr., CT 06805 Jena, April 19, 1372
Ui, A ‘ 8Cv 1/04/3b - Bo/ZP

Youir latter dated March 417, 1372
Lens"s" 4 ¢ 1.5 £ = 5.8 cm

Dear Sir;

yith reference to your enquiry we wish to inform you as
follows-

Lenses "3" 4:1,5 £ 5=cm in a mount fitting the Leica and

with thread M 39x1 and coupled exposure meter were manufac-
tured by us before the War. A lens wvith £ = 5.8 ¢m is, however,
net Kiown te us: lfaybe 3aid-leps-wes-made-in & small numper
to special order. Respective records would, however, hava

been destroyed during the Var.

Wle regret, therefore, to be unzble to _ive ycu any in-—
forriation on the lens. ‘

Yours faitnfully,
J oy Ohk]IK J__J.I.u. GeMeDoHe

NSRS

J ,cét -l

Frdhlich t.zess"inbe“ -5,
: /
37 ) lld

2

To the gqternal question ... did Carl Zeiss,Jenz ever
-manufacture their photographic objectives in Leica
mount ........ the answer, ‘!

ZEISS HISTORICA /Letter G / J.VII.7T9 / k.k./Stb/with Foto's H & I.

AV A
£
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" Tetegrame: Teleonane: Tetagcinter:
Jenaptikx Jena Jena 830 Jans O8K 8€322
Al commusickiion: to he addressed e the fira and nat te Individusls.

Q.%0/47-4 - * 10-MT-G 770 V1V1D
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dnioo LAUN CAMORA CGALALOLG JNUMBoK olslhadl .D.:‘_m\-L:.uo £ 318" 3 '

Lal

(IKONTA N0.520/2)  (IKOFLEX No.850/16)  (CONTAFLEX TLR No.860/24)

-I- 6 x I3 cm -I0- —L1~

IKONTA -=2- 6 x 9 cm ~II- ~20-
-3. 6I/2 x 9 cm ~I2- -21~
-4~ ~I13- -22~
-5- ~14-~ | -2%-
-6- -15- CONTAFLEX -24- 24 x 36 mn
-7- 9 x I2 cm ~16~-IKOFLEX 6x6cm -25- |
-8~ -17- & -26- |
-9- IO x IS5 cm -I18~ =-27- 24 x 24 mm

Care to add your camera tc these columns ?

o T  h ah ah ks o o - M 2 o o S o o

PARL LEiss 1 Jena

PPTISCHE WEP KSTAETTE,

ern il T 7’%:7,/: 3 ” ﬁ!ﬁ{’rv}’/} ; W;o? ac?-s;/ wx/a._._; ;
O—%vgocm / ./"‘..,-A e 5 /,_j‘-’_y /@@Z/;/ ,,é 4,/?%

9? [;72 s /\a‘%ﬁ:ﬁﬂ,

LETTERHEAD and EXTRACT from the criginal contract
between Carl Zeiss and Dr.Ernst ibbe of May I5,I875.

et

Wl = P s

ZEISS HISTORICA PUBLICATION J.VI;ETﬁ /k.x./Stb /Bulletin E



4 y 3

{
< s B )
| % o E"} L "

LEFT --~ Gesellen Stick (apprgnticai

Microscope.
Right ¥+~ standard microscope
MFG,.,, —-- CARL ZEISS,Jena,Germany

ZEISS HISTCRICA /J.VII.79/k.k.Stb
Document A /FOTO - A

Experimental dome for the world'
first projection type Planatarium
on the roof of CARL Z-ISS,JENA
(1923) Diameter I6m., Del.ighted
thousands of visitors in %I924);
was finally set-up in the German
Museum,Munich;and inaugurated on
May 7,1925;by Dr.Walter Bauersifeld,
Inventor of Projector.

ZEISS HISTORICA / J.VII.79/k.k.Stb
FOTO - D /Document C

First Projection Type Planetarium
Projector (I923) CARL ZEISS,JENA
shown in German Museum, Munich (1925
ZEISS HISTORICA /J.VII.79/k.k.Stb
FOTO -Dd /Document 8!

TANK AIMING TSLESCOPE §Zeilfernrohr
ZEISS IKON - DRESDEN (c.I935)
Early models contained mirrors,
which were later replaced by prisms
As wheel was turned,reticle moved
up and down in slght
ZEISS HISTORICA /J.VII,79/k.k.Stb
FOTO'S -E/F/G

SONNAR LENS I:I.5 f=5cm T coated
MFG., CARL ZEISS,Jena,Germany,made
in lLeica M 39 x I screw mount by

MONUMENT TO ERNST ABBL

in Jena,Germany,

Dedicated - July 30,I91I

Architect - VAN DE VELDE

Abbe was the scientific associate
to CARL ZEISS and together with
OITO SCHOTT formed the CARL ZEISS,
OPTICAL FIRM,which at first (1846)
manufactured microscopes,

ZEISS HISTOICA - J.VII.79/k.k.Stb
ReprintH-ERNST ABBE: In Memorium
FOTO -Jd

€ ¢
4
G
G

%
ZEISS in late I930's. (24x36mm format )

ZEISS HISTORICA - J.VII.79/k.k.Stb eﬁa
FOT0'S -~ H & I accompaning letter.

e

i




ERNST AEBE Bust and relief
Artist bkax Klinger

Abbe was the scientific assoclate
to CARL ZEISS, and together with
OTTC SCHOTT founded the firm of
CARL ZEISS,Jena,Germany (1846)
which at first manufactured
microscopes., The three sides of the
relief are entitled ...'Microscopy
'Science and Engineering' and
"Astronomy!'.

ZEISS HISTORICA-J.VII.79/k.k.Stb
Reprint H/ERNST ABBE:In Memorium
FOTO K

ERNST ABBE Bust

Artist Max Klinger

Abbe was the scientific associate
to CARL ZEISS, and together with
OT1"0 SCHOTT founded the firm of
CARL ZEISS,Jena,Germany (i846)
The firm at first manufactured
microscopes.

ZEISS HISTORICA =J,.VII.79/k.k./Sth
Reprint H/ERNST ABBE:In Memorium

FOTO ~ L R
INSTRUMENT,0PTICAL,TELESCOPE / Double-tube
triple revolv1ng eyepleces.
MFG., - CARL ZEILSS,JENA,GERMANY (I930's) §§%
TYPE -military version of ASEMBI model. \
DESCRIPTION -right triple revolving eyepieces £ o
equipped with target control gradients. &L
Left turrent flanked by a large Marine eagle ﬁ'
over M (emblem of the German Kriegsmarine), ‘i?
with abbreviation '"ARTE' (artillery).
Nilitary Nr II2 Graduated inclinometer-bubble &
) FoTO'S - . Provenance - %‘
o nelhac;l;nr:g Opllcal Parhculars: William J.Ringler -
B by 10 %7 % X© || ZEISS HISTORICA A4
s 3'9@53} st |1 S50 ‘o tpm | J.VI1.79/Document B “
FEREATEL L L B ettt .i A1 Dienes
SPQCHIC plastic eflect of Asembi Teleslcoper.n".‘ . .m. All rlghts reserve‘ §
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