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INSTRUMENTS FOR POLARIZING MICROSCOPY
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e of polarizing microscopes and accessories has been a
Tour Firme for many vears. Our own extensive experience, together

. gingle oxception of the simplest type of student microscope  far
fight, all Carl Zeiss wmicroscopes for polarizing microscopy can
o used for '
CYOSCONY.
'phfaée_ contrast microscopy,
. dark Held microscopy,
fluorescence microscopy, _
transmitted-light interference microzcopy
or combination methods, depending upon whether the need is one pertaining to
miinerology. biology, or of a technical nature. ' :

We manufacture:
ULTBAPHQT Il POL
a large camera polarizing microstope with completely automatic exposure control

PHOTOMICROSCOPE POL _
a large research wmicroscope with built-in miniature camera and automatic
exposure control :

STANDARD UNIVERSAL POL
- a large research microscope

STANDARD WL POL
a résearch microscope

STANDARD GFL POL 668 - 866 _
a simple research microscope and an old favorite in laboratory work

STANDARD GFL POL 668 ~ 655 _
a plain workroom microscope, also handy student microscops

STANDARD JUNIOR POL

8 micrascope stand for laboratory use and for clasges in trangmitted-light
polarizing microscopy.

The following cutstanding chargcteristics are shared by all these instrumenta:

The cosrse and fine focusing adjustments are placed lfow and amranged co-
axially, with pinion heads that work completely independantly of each other,



Ths incined monccular and the binocular tubes have ac depolarizing effect. The
sincoular tube sufers ne sericus losses of light through ;neamvsplittmg &8 the
anzsiyzqgr affect” is eliminated by a “high-order white” guartz plate. Wida angis

syepieces can alsc be weed in the inclined binocular tubse,

T}*e Universal Rotary Stege with large working surface and snecial objectives
(Achromats WD) for onthoscopie and conuscopic observation can be used on
ai‘ e microscopes with the exception of the STANDARD JUNIOR RPOL.

The szurce of light is utilized to the utmost, and the specimen is uniformly
iliundnated.

Spring mount on all chjectives for transmitted light, uniess the specimen is
oratected by a large working distance. The lens surfaces are coated.

A quadruple or vuintuple exchangeable revoiving nosepiece with ball-bearing
CHC.k.-S'fOp guarantees firm centering cof the cbiective.

The polarizing filters are highly effeclive, dampness resisting and constanl with
regard 1o temperature influences 1o a considerable extent.

STEREOMICROSCOPE i POL

has a convenient rapid magnification changer, and iz provided with auxiliary
equipmant for measurements in polarized light. A wide range of requirements
can be mel by attaching additionai parte to the basic body.

The individual instrumants with their equipment, both mechanical and oplical,
are described on the following pages. The usual equipment for all ZEISS-
Polarizing microscopes is listed in the order shaat B 40 - 100. This gives the user
the opportunity te sslect the microsonpe bebt suited tc his needs or, if he
prafers, to assembie one according to his own ideas

A detailad bibfiograghy at the end of this brokiet will be of help 1o the scientist
and 1o those doing research, when working on the theoretical basie of polarizing
HOrGEE0
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LTRAPHOT Il POL

" Technical descripton of the & and

Types of illumination:

The ULTRAPHOT I POL can be used for observation by Loth transmitted and
incident light. The iflumination follows Kohler's principle.

Saurce of fight:
Three different Jamps can be attached simultaneously. A fow-voitage 12V 8 & bulh -
comes with the regular ecuipment. Super-pressure mercury, sodium or carbon
arc famps can also be wsed.

The path of rays:

Both monocular and binocular systems are suitable for working i the ortho-
scopic and conoscopic path of rays, The transition from transmitted to incidént
light is effscted by means of a deflecting mirror. Transmitted-light two-bears
interferenca is possibie; accordingly, obsewatmns by mter*’erence contrast, and
interferomelric messurements can be made.

The neaeded change of the optical and mechanical parts s effected by a few
manipulationsg, ' ‘

Camera set-up:

The ULTBAPHOT It POL has a built-in camera with completely automatic ex-
posure for 9 x 12 em. plates or cut film. Photographs in smaller sizes can be
made with use of praper ingerts. Such inserts for formats 6 x Gom. and %7 X
458 mn. come with each instrument. 24 x 36 mm. photog cen be taken with a
complete!v automatic 38 mm. adapter. _

The length of the camera, and consequently the mcxgmf cation, ven be mnsfarztiu
changed and read right on a graduated drum.

{For tubes see page 44;
for gtages. page 48)

:;___ﬂpt ioal «”r;q;,;ment

onc!««n.,ere for trc.na,rmtted light are described on page 28;

those for incident ight on page 30,

Objectives are listed on page 32,

he eyapieces on page 37,

and both polarizers and analyzers will be found on page 42,
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A second Amici-Bertrand fens in the OPTOVAR permits conoscogic image O
servation with both eyes, proper Focusing control of phase contrast and inter-
ference flumination. as well as conoscopiz image photography.

The ULTRAPHOT if FOL camera microscope can be used for a great variety of
purposes, and is distinguished by simplicity in construction and ease in manipula-

tion. It car pe adapted to all methods of microscopic investigation whather madsa
by polarized or non-polarized transmitted or incident light

With the buiit-in OPTOVAR magnification in three different stages can be
effected by simply switcning over, without change of the objective and eyepiece
combination.

After the plate-holder i introduced. pressing a button is all that is needed to
cpen the camera shutter, make the exposure, and again close the shutler. The
proper exposure time is automatically controlied by the instrument itself.

The tube head POL can be replaced by a luminar head. LUMINARS serve for
taking survey photographs at low magnification, without use of an eyepisce.
The photographs are characterized by uniform sharpness over the entire image
field,

Projection is possible on a ground glass. For this all that is needed is to
substitute the ¢ x 12 ¢m photo head by a projection head with an exchangeabls,
revolving ground glass 190 mm in diameter,

Disturbing depolarization in beam-splitting and reflecting systems in polarizing-
optical measurements is eliminated by a built-in crystallographic and optically
aligned birefringent layer of 8 fixed thickness.

In working with special objectives which are attached singly (for example the UD,
phase conirast or interference objectives listed on pages 34, 51 and 68), a hoider
+

for single objectives is used instead of the revoiving rosepiece. The system ic
be used is set inside it with a centering changing ring.

Further information on the camsera microscope ULTRAPHOT §f POL is given i
lzaflet 40-451,
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PHOTOMICROSCOPE POL
Technical desclri_ptio’ﬁ of tha siand:

Types of iliumination:

Th‘& PHOTOMICROSCOFE POL can be used far obser vation by both tfranzmitted
and ‘incident fight. The iflumination follows the KOEHLER meathod,

Saurce of tight:

Tha instrument is equipped with a built-in low vollage 6V - 15 W lamp in the
base of the microscope. In case a higher iumination inténsity is required (for
exampie in ore microscopy, coal pe‘tmqraphy or transmitted-light Interference
microscopy), this can be changed for & 60 W famp. Carbon arc lamps, highe
PFRASUIE meroury mmps and certain spectral larps can also be used.

The path of rays:

Both manocular and hihocuidr systems are suiteble for working in the orthoscopic
and conoscopic path of rays. The transition from transmitted to incident light is
effected by means of a deflecting mirror. Transmitted light two-beam interference
is possible; GC'cox'ciingiy observations by interference contrast and interferometric
measuraments can be made.

The required optnoq[ change is effected by a fow mampu[atmnm

Camera deviee:

The PHOTOMICROSCOPE POL has a completely automatic built-in miniature
camera for & 24.x 96 mm. formal, One pusty of the buttorn and the slectronic
cordrol takes care of the exposure time, the openirig and closing of the shutter,
the film transport and the picture courter. By switching of the projective, the
magnification on the photographic emulsion can be varsed by twe additional
facters. (For tubes see paoe 44; for stages, page 48}

Cptical eguipment:

Condensers for trarsmitted light are described on page 28; those for moiders
light on page 30. Objectives are listed on page 32, the syspieces on page 37,
anch both pelarizers and analyzers will ba found on page-42,
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A second Amici-Bertrand lens in the OPTOVAR permits conoscopic image
observation with both eyes, proper focusing control of phase contrast and inter-
ference illumination, as well as conoscopic image photography.

Both as regards form and construction, the PHOTOMICROSCOPE POL carries
on the weli-established qualities of the STANDARD polarizing microscope.

Simultaneously with visual observation the microscopic image is also sharply
focused for photomicrography, and can then be photographed directly on
24 x 36 mm. miniature film. The film is in a special holder. If several of these
holders are employed, each with different type of film, a photographic series can
be interrupted whenever desired and continued with some other film material.

With the built-in OPTOVAR, magnification in three different stages can be
effected by simply switching over, without change of the objective and eyepiece
combination.

Depolarization in beam-splitting and reflecting systems which disturbs the
polarizing-optical measurements is eliminated by a built-in crystallographic and
optically aligned birefringent layer of a fixed thickness.

In working with special objectives which are attached singly (for example UD,
phase contrast or interference objectives listed on pages 34, 51 and 66), a holder
for single objectives is used instead of the revolving nosepiece. The system to
be used is set inside it with a centering changing ring.

Further information on the PHOTOMICROSCOPE is given in leaflet 40-430.

12






~ STANDARD UNIVERSAL POL

“Thv'e series. of microscopes for visual observation by transmitted and incident
: light without built-in camera, is opened by the large research microscope, the
STANDARD UNIVERSAL POL. The stand, as well as the optical and mechanical
structure of the illumination and observation units, resembles that of the PHOTO-
MICROSCOPE POL. It is exceptionally sturdy.

The technical details follow.

Types of illumination:

The STANDARD UNIVERSAL POL can be used for observation by both trans-
mitted and incident light. The illumination follows KOEHLER's principle.

Source of light:

The instrument is equipped with a built-in 6V -~ 15W low-voltage lamp in the
base of the microscope. In case a higher illumination intensity is required (for
example in ore microscopy, coal petrography or transmitted light interference
microscopy), this can be changed for a 60 W lamp. Carbon arc lamps, high-
pressure mercury lamps and certain -spectral lamps. can also be used.’

The path of rays:

Both monocular and binocular systems are suitable for working in the orthoscopic
and conoscopic path of rays. The transition from transmitted to incident light is
effected by means of a deflecting mirror. Transmitted Iigvht*two—bea_rn interference
is possible; accordingly, observations by interference contrast and interference
measurements can be made. The required optical change is effected by a few
manipulations. (For tubes see page 44; for stages, page 48).

Optical equipment:

Condensers for transmitted light are described on page 28; those for incident
light on page 30. The objectives are listed on page 32, the eyepieces on page 37,
and both polarizers and analyzers will be found on page 42.






A sécond Amici-Bertrand lens built-in the OPTOVAR permits conoscopic image
 observation with both eyes, proper focusing control of phase contrast and
Cinterference illumination, as well as conoscopic image photography.

Coarse and fine adjustment are mounted co-axially and act on the stage by means
of separate mechanisms. Adjustments can be read directly from 0.002 mm.
Dependence of the knob movements on temperature is reduced to & minimum by
ball-bearing lining. :

The condenser carrier is detachable; this increases the height adjustment of the
microscope stage by 45 mm. and allows room for especially thick specimens for
incident light microscopy.-

Generally a polarizing rotary stage (see page 48) is attached to the stage
support. Since the stage support is firm and easy to fasten or change without
disturbing the stage centering, other stages listed in our prospectus can be
used if desired.

The objective holders are interchangeable. For examplé the guintuple revolving
nosepiece for transmitted light can be changed for a single objective holder on a
centerable changer (a phase contrast objective, WD objective, interference
objective etc.) or for an illuminator housing for observations with incident light.

The STANDARD UNIVERSAL POL microscope is especially well suited to
incident light microscopy (ore microscopy, coal petrography etc.) with very
strong magnification because of its resistance to vibration. The light source is
built into the base of the microscope or securely attached to it also for incident
light illumination, The transition from transmitted to incident light requires only
a push of the lever. ‘

The POL tube head contains the rotary analyzer, a slit for auxiliary objects and
compensators as well as the OPTOVAR, with which the magnification can be
changed within three fixed stages (the ratio is as 1:1.25:1.6:2) while the
combination of objective and eyepiece is left untouched.

The POL tube head can be supplied in simplified form without OPTOVAR,

17






~ STANDARD WL POL
Technical description of the stand:

Types of illumination:

The STANDARD WL POL can be used for observation by both transmitted and
incident light. The illumination follows KOEMHLER's principle.

Source of light:

The instrument is equipped with a built-in 8V - 15W low-voltage lamp in the
baSe of the microscope. High power lamps with 12V - 100 W bulbs or hngh-'
pressure mercury lamps (see leaflet 40 - 340) can be attached to the microscope
for use by a connecting rod. A rotating microscope mirror placed on the.
diaphragm inset then directs the light into-the condenser.

For incident light  observations (ore microscopy, coal petrography etc.) the epi-
condenser |l B with built-in lamp and slide changer (see leaflet 40 - 650) is
available. :

“The path of rays:”

Both monocular and binccular systems are suitable for working in the orthoscopic
and canoscopic path of rays. Transmitted light two-beam interference is possible;
-accordingly, observations by interference contrast and interferometric measure-
ments can be made. (For tubes see page 44; for stages, page 48). -

Optical equipment:

Condensers: for transmitted light are described on page 28; those for incident
light on page 30. The objectives are listed on page 32, the eyepieces on page 37,
the polarizers on page 42 and the analyzer intermediate tubes on page 43.

: The STANDARD WL POL is a research microscope and is as adaptable as the
STANDARD UNIVERSAL POL. lts tube carrier, however, is not as elaborate, so

" that separate. light sources have to be used for observat;ons in transmitted and
mmdent light.
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Coarse and fine adjustment are mounted co-axially and act on the stage by
means of separate mechanisms. Adjustments can be read directly from 0.002 mm.
Dependence of the knob movements on temperature is reduced to a minimum

by ball-bearings.

The condenser carrier is detachable; this increases the height adjustment of the
microscope stage by 45mm. and allows room for placing especially thick
specimens for incident light microscopy.

Generally a polarizing rotary stage (see page 48) is attached to the stage
support. Since the stage support is firm and easy to fasten or change without
disturbing the stage centering, other stages listed in our prospectus can be
used if desired.

The objective holders (as well as the epi-condensers) are provided with a short
slide for quick changing. Unintentional loosening or shifting is prevented by a
fixing screw

For observation with transmitted light and measurements in polarized light, the
objectives, which are provided with a centering mount (see page 33), are screwed
on to a revolving nosepiece. Objectives for special types of work (the UD
objective; phase contrast objective, transmitted-light interference objective etc.)
and LUMINARS are to be fastened and centered singly on single changers.

The stand is sturdy and lends itself easily to photomicrographic purposes with an
attachment camera (see page 67 and leaflet 40 - 410).

In case strong vibrations in the work room cannot be avoided, it is advisable to
attach the epi-condenser B to the base of the microscope by an auxiliary carrier.

21






STANDARD GFL POL 668 - 666

Technical description of the stand:

Types of illumination, source of light, the path of rays and optical equipment are
exactly as described for the research microscope STANDARD WL POL (see
page 19). For tubes see page 44; for stages, page 48.

In recent years the STANDARD GFL POL has made a name for itself as a work
and research microscope. Like the STANDARD WL POL, it is suitable for all
microscopic investigations and measurements in polarized transmitted and
incident light (ore microscopy etc.).

Coarse and fine adjustment are mounted co-axially and act on the stage and
tube carrier by means of separate mechanisms. Adjustments can be read
directly from 0.002 mm. Dependence of the knob movements on temperature is
reduced to a minimum by ball-bearings.

In this stand the condenser carrier with polarizer and stage support are built-in.

The objective holders are the same as those for the STANDARD WL POL (see
page 21).

The stand is very sturdy and lends itself easily to photomicrographic purposes
with an attachment camera (see page 67 and leaflet 40 - 410).

The STANDARD GFL POL can be used in connection with the micro-projection
equipment POL for micro-projection in auditoriums and class-rooms. For demon-
stration in smaller circles the “projection attachment”, a smaller device, is very
practical.

23



STANDARD GFL POL 668 - 655
for general instruction purposes.

Technical details:

Types of illumination, source of light, the path of rays are exactly the same as
for the research microscope STANDARD WL POL (see page 19).

Tubes,
stages
and optical equipment

are available in various forms suited to different types of application.

This instrument .is recommended for use as a simple work microscope, and for
courses in-microscopy in which universal rotary stage methods and ore micro-
scopy are taught in addition to transmitted-light polarizing microscopy.

The chief difference as compared with the STANDARD GFL POL 668 - 666 is
the fact that this instrument is equipped with the monocular polarizing tube |
and the simple polarizing rotary stage. It comes with a set of objectives selected
with instructional purposes in mind. B

The epi-condenser Il A (Ore) (see Ieaﬂ'ét'40f650_) is recommended for courses
in ore microscopy. It can be interchanged with the slide revolving nosepiece for
investigation by transmitted light.
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STANDARD JUNIOR POL

The STANDARD JUNIOR POL stand is a bit smaller and simpler than that of
the STANDARD GFL POL, but very similar with respect to operation and struc-
ture. It is meant above all for routine investigation in laboratories, as a working-
microscope for students and for the class-room. For use as a travelling-micro-
scope its base is made a little narrower, so that it can be conveniently fitted

into a portable case.

The condenser is placed in the sliding sleeve on a condenser carrier which
is adjustable by rack and pinion.

The bright field, bright field phase-contrast and dark field condensers are
interchangeable.

The focusing drive KFT has two co-axially arranged knobs on each side. A
graduation on the right knob for fine adjustment is for direct reading of the
vertical adjustment of 0.005 mm., often needed in determining thicknesses for
detection of birefringence.

For light sources there are microscope lamps corresponding to different needs,
or separately mounted lamps (see leaflet 40 - 340).

The polarizer can be swung out but not rotated. When connected, its direction
of vibration runs from right to left.

The rotary sliding stage is 126 mm. in diameter, and has a graduation scale and
two verniers for direct reading of the angle of rotation from 0.1°. It also has a
clamping device.

Generally the STANDARD JUNIOR polarizing microscope is cquipped with the
monocular polarizing tube |.

Use of wide angle eyepieces is possible; but investigations with the universal
stage, and observations by incident light are not feasible.

27



Microscope equipment

Condensers for transmitted light

We manufactire two types of condensers:

a) with dovetail,

to fit into the centering condenser carrier of the STANDARD GFL POL. the
WL POL or UNIVERSAL PQL, the ULTRAPHOT II POL or the PHOTGMICRO-
SCOPE POL (designation "Z2).

b) with sliding sleeve,

to fit imo the condenser carrier of the STANDARD JUNIGR POL {desig
rafion "5 .

The condensers for bright field investignation in polarized and nonpalarized light
have an aperture irls diaphragm and & front lens that can swing out. When the
front leng is swung in, the diaphragm on the condenser regulates the Humination
aperture; when it is swung out, the collector digphragm of the lamp becomes
active, '

The condenser is iluminaled in accordance with KOEHLER's principie.



List of condensers

a) strain free condensers
1. Condenser with maximum aperture 0.9 (Z "POL" and S "POL")
2 Condenser with maximum aperture 1.3 (Z “POL" and S "POL")

3. Phase contrast condenser Il Z "POL" with maximum aperture 0.9 for trans-
mitted light; can also be used for bright field observation in the orthoscopic and

conoscopic path of rays.

.q‘u
|l

¥

> : :
‘,‘i B B R A

4.. Strain-free condenser with maximum aperture 0.6 for conoscopic and ortho-
scopic investigation on the universal stage.

5. Five strain-free spectacle lens condensers for photomicrographic survey
photos with LUMINARS.

6. Special condensers for transmitted-light interference microscopy (for de-
scription see page 66).

b) condensers for special purposes, not strain free.

7. Dry dark field condensers with maximum apertures 0.85 - 0.95 and 0.65 - 0.85
in models Z and S.

8. Ultracondenser 1.1/1.4 Z and S (0.75/1.0).

9. Bright field - phase contrast - dark field for rapid change of type of illumi-
nation in routine observations.

29



Epi-condensers

For observations in ineident light, Epi-condensers are attached 1o the slide
changer of the STANDARD GFL or STANDARD WL polanizing microzcopes, or
to the changini device of the BSTANDARD UNIVERBAL POL and the PHOTO-
MICROSCOPE POL and ULTRAPHOT 1 POL camera microscopes, instead of
ravabving nosepisces,

Investigations in polarized and non-polarized light are possibie in
incident light bright field iliunination,

dark field iHlumination,

flusrescence illunination

and, with the ULTRAPHOT i POL,

also in incident fight phase contrast Humination.

The source of light for ohservations in incident light is always firmby bound to
the condenser, which makes adjustment betwsen -the light source and the
iHumination systerm superflucus,

The illuminator housing lf is arranged for receiving various refleciors:

reflector "H-PI”
with a plane glass;

reflector "H-Pr POL”
with a trapezoid prism (used espexially in ore microscepyl:

raflector "D
with anrular diaphragm oo dark field investigations.

The objectives can be interchanged in the Hluminator housing If by means of the
centering changing ring. Because of the farge number of abjectives needed in
nre microscopy, @ revolving nosepiece is less practical. :

Three different iluminator attachmerts are available for Epi-condensers.
Huminator attachment A

is the simplest of these. It has no didphragms, so that KOEHLER's #lumination

30




rules cannot be applied; for instructional purposes, though, it provides an
adequately bright and uniform light.

lluminator attachment B
makes possible an intense even illumination free from reflection as in KOEHLER's

principle, by the adjustment of the illumination aperture and the size of the

radiant field

Hluminator attachment C
f
1Cs-:amc:3rr the STANDARQ UNIVERSAL polarizing microscope as well as for the
is funcat microscopes PHOTOMICROSCOPE POL and ULTRAPHOT Il POL. This
ionally the same as illuminator attachment B, differing only in construction

Further i
details on our instruments for Epi-microscopy are given in leaflet 40 - 650.
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Objectives

For polarizing-optical investigation and especially for measurements, we manu-
facture anti-reflection coated objectives which are completely free from optical
strain and therefore carry the special designation “POL". These are achromats
and, to the extent that complete absence of strain can be guaranteed, also
planachromats.

These POL systems are placed in centering mounts, that is in two cylinder rings
which can be rotated eccentrically toward each other. In this manner rapid and
reliable centering is assured.

Powerful objectives for transmitted light with small working distance are pro-
vided with spring mounts. These prevent both the front lens and the test
specimen from being crushed. When using lower power objectives contact
between object and objective is prevented by limiting the coarse focusing
adjustment.

All the objectives are parfocalized from the scale number 6.3 on, so that the
microscopic image remains visible while they are being changed, and only slight
adjustment of the fine movement is required.
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The planachromats are distinguished fur outstanding aplanetic feld of view, an
dre recommended for photomicregraphy and for polarizing-optical obsarvations
As objectives of *his type have nwre fenges than the achromatic, they acuardingh
have a stronger denclarization effect and, with the exception of the planachroma
2.8 "POL" Z, are not unconditionzily strain-free.

For investigations with especially weak megnificalion and a large aobiect fiel
we recommend planachromat 1.070.04 with Hlumination lens. Because of the wea
magnification, a special certering device is generally unnecessary.

Owing to thelr improved spherical and chromatic correction, neofluars bring ou
brilliant pictures rich in contrast,

The planachromats are objectives that represent the hest possible that zan b
attained with present-day techniques with reqard to correction of imaging errors
and they bring out a perfect aplanatic field of view,

The outstanding merits of both planechromats and necfluars show off to bes
advaniage with o full illumination apenure, where their resolving properties ar
mut to the utmost use,

There ere often laltice disturbances In the crystal lans of the neofluars an
planachromals which become noticeabie by a rather strong brightening of th
image background through crossed polarizer and analyzer. Those objectives ar
consequently less suited fo polarizing-optical measurements.

For use on the polarizing microscope, we pick out the objectives that are strai
free and distinguish them by red iettering.

Luminars are special objectives for use in pholomicrography with "simple’
microscopes (without eyepieces) at weak magnification.

Fhase contrast objectives {Ph) differ from the usual bright field objectives by
the annular phaze plate set in their focal plane (see leaflet 40 - 160}

Unlgss the objectives are marked "o [0° {without coverj it is advisable to us
thers only with covered specimens the cover-glase thickness of which is gives



‘Hsis way the sharpest pozzible image iy obtained. Both covered
rod mpecimens can be examined with apsrtures smaller than Q.40 arud
NARS.

_,zaﬁifi_ngg Epi-objectives are aveiluie:

:;:;?Fé’i‘. bright fistd microscopy and photography:

‘EFIPLAN objectives,

antiflex-syatens,

{oif and methylena-iudide),
antiflex-EPl-achromats
{oil &nd methylene-iodide},

‘and for Bright and dark field microscopy and photegraphy:
the EPIPLAN objectives “HD" and
the achromats "Aufl. HD™,

- The antiflex objectives have a device for the removal of reflex and deviating
fight. Consequentiy they hring out sutstanding pictures that are rich in contrast
nwn with very weakly reflecting ohjects (such as polished cuts of ceal, for
-~ example) (see Filler, Contrast climaxes i Epi-microscopy. ZEIS3-Werkreitschrift
- Heft 34),

Further details are given in leaflet 40 ~ 85D,

” "5‘*%“39 of the rotation of the plane of vibration of light on a highly curved lens
surface, when using strongly magnifying objectives there is always an increase
brightness in the field of view between the crossed polarizer and analyzer. In
LOROSCOpIe observation this brings about the impression of the interference

an optically uniaxial, slightly positively birefringent specimen viewad

[ €]
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OBIECTIVE CHANGERS

Wark and research microscom
piece for & ohjectives. A
rotation o changing olxec
centgring.

in place of the revaiving

be uzes.

¥ h

s are germrally provided with & reviiving nose-
H-bearing mrrangement guarantees sesy mnd sven
v as well as conmplete :

the obiectiy

¢ nosepiecs, centering changers for single ubjuctives can

The STAMDARD GFL and the STANDARD WL polarizing microsce
certering slide shangavs for single objectives into which tha t,‘E-)-}
surawed.

ave

3re

The polarizing micrdscopes STANDARD iJNI\/ERnAL PHOTOMICROSTOPE POL
and ULTRAPHOT Il POL have holders for the single objectives into which the
abjsctives are placed by means of a firm or centerable changing ring.

Centgrable slide changers and ¢hanging rings ars ‘r";r attaching special objectives
which have no centering mounts, as for sexample

thie UD achromats for work with the universal stage;
objectives for investigation by phase contrast:

nhiactives for transmitted lght inferferance observation:
LUMINARS for photomicrographic survey photos;

angd ept-gbjectives.

A spacial holder i medes for LUMINARS  on the catera  saicroscone
ULTRAPHOT 1L,

A zpecial holder is made for LUMINARS on the camers microscons ULTRA-
PHOT 4,

The polarizing microscops STAKDARD HUINIOR has a firm quadrople objective
revolving nosen ece.

Epl-condsnsers can alse be atlachad instead of the opjoctive changers referripd
2

to. The single objectives can easily ba intsrchanged on thess with centering
rings.

BT
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EYEPIECESR

ire general, ceosshair syepisces, sspecially those thal cun recelve an eyepiecs
migrometer or & similar meuswring device, are used with polarizing microscopes.
iw\' have an adiustabie evelens which s focused Dy turaing on the crosabair
or migrometer, Orosshair eyepieces are fitad with an orientation peg which
marks the exact garallsl S rafation o the vibralion direction of e polarizer
ar aralyzer,

There are varinus iypes of gyepiece micrometers avallable for cherging over
ab vl

Gy wids angle evepiecas often called large feld sygpisces with fisld of view
numbers y = 18 and v w80, wre calouated and formed mechanivally v such
# way that they can be placad in {ubes of normai dismeter {28.2 mm.). Thay come
withy the basic equipment of the microscopes STANDARD LGFL and STANDARD
Wi PO,

Wide angle eyepleces can also be used in binocular tubes ardd on the micro-
seopes  STANDARD  UNIVERSAL  POL, PHOTOMICROSCOPE POL  and
ULTRAPHOT I POL. In this case y' = 18 is the upper limit for the field of view
puraber.

Spectacle ayepinces. with exit pupil placed un the outside, assurg & complete
utifization of the possibiiities offered by the field of view when using the micro-
scope both with and without spectacias.

As macond eyeplece for binocular observetion, ong can use an eyepiece with &

fixad ayelens, svrordingly withowt cresshair or micrometer,

of photomicrogranhy with attachment camera or ordinary type camera, syeplaces
it hom crosshair should e used, Otherwize there iz the danger that & more or
isas sharp image of the line scale will distort the photograph., Qur compensating
syepieces Kol are most suited to this fyps of work bscause of their reduced
e fiehd curvalur,

e using F"Hi} OMICROSCOPE POL or ULTRARHOT & POL for photomiore
: ne change of evepisce is necessary.

£
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* Micrometer solidly built in,

Eyepiece system Magni- Field of Image For Code
fication view .y’ angle n]i‘2¥§§1’§t%? number
number 17mm. diam.
C eyepiece 5.X. 20 23¢ 46 37 10
C eyepiece 6.3 x 18 26° X 46 3810
C eyepiece 8% 16 307 46 3910
C eyepiece with focusing '
eyelens 8% 18 30° X 46 3213
C eyepiece with indicator 8:x 16 30° 4639 18
Kpl eyepiece 8x 18 33e 46 39 20
Kpl eyepiece with focusing
eyelens Bx 18 33° X 46 39 23
Kpl crosshair eyepiece POL 8x- 18 33° x* 45 39.25
Integrating eyepiece 1, Kpl 8:x 18 33° 47 40.36
Integrating eyepiece 11, Kpl 8x 18 33 47.40.37
Goniometer -eyepiece 8x 18 33¢ 46 39 94
Counter ‘eyepiece; Kpl Bx . 95-0 27° 46 3971
Kpl eyepiece, spectacle 8x 18 320 46 39 22
Kpl wide angle crosshair '
eyepiece POL 8x 20 36 x* 4639 45
Eyepiece screw-micrometer 8x 16 - 29° 46 39 92
‘Eyepiece for graduated-dial ,
revolving nosepiece, K “8x 16 29¢ X 46 39 95
Double eyepiece with indicator, K 8x 16 29° 46 49 22
I eyepiece 10x 16 36 46 40 10
Kpl eyepiece 10 x 16 367 46 40 20
C eyepiece 12.5x 12.5 36° X 464110
C eyepiece with focusing ' ' ’
eyelens 12.5x% 12.5 36< X 4641 13
Kpl eyepiece, spectacle 12.5x 12.5 38¢ 48 41.20
Kpl eyepiece with focusing ]
eyelens 12.5x 12.5 36° X 46 41 23
Kpl eyepiece POL
with crosshair micrometer 12.5x 125 3g° x* 46 4125
Kpl eyepiece with indicator 12.5x 12.5 36° 4641 28
Kpnl wide angle eyepiace,
spectacle 12.5% 18 48° 4641 42
Kpl eyepiece W-RPOL
with crosshair micrometer 12.5% 18 48° x* 46 41 45
Kpleyepiece 16 X 10 36° 46 42 20
Eyepiece screw-micrometer, K 16 % 10 37° 46 42 92
Kpl eyepiece 20 % 8 36° 46-43 20
Kpl-eyepiece with focusing S
eyelens 0% 8 6o X 46 43 23
Kpl-eyepiece 25 x 6.3 367 46 44 20

The systems printed in darker type are especially suited to polarizing-optical observation,

With the polarizing microscopes ULTRAPHOT- I

PHOTOMICROSCOPE  and STANDARD

UNIVERSAL, eyepieces both morocular and binocular with a-field of view number up to y* = 18

can be uged.
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The diameter y (in mm.) of the field of view
which is projected in the object place is
determined with the aid of the field of view
number y* according to the formula

y =Y
m

in which m is the scale number of the objective
that is used. *

INTEGRATING EYEPIECES

Integrating eyepiece 1 makes it possible to
determine components by the point counting
method very easily and rapidly. This surprising-
ty simple, helpful and reliable instrument is
also to be recommended for field work in
minerology.

Integrating eyepiece Il was developed for as- -

certaining surface dimensions of space elements
in the test specimen that border on each other.

Numerous tests have demonstrated the superi-
ority of the integrating method with these eye-
pieces as compared with methods used pre-
viously (surface or distance integration) with
respect to time saving, reliability and simplicity
of operation (see leaflet 40 -195 and ZEISS-
Werkzeitschrift, Heft 30).

In many cases of quantitative analyses it is
well worth while to use Integrating eyepiece !
and to fix the focusing adjustments on the
specimen with the aid of attachable mechanical
stage POL (see page 49) fitted with the “point-
counter, Counting can be further simplified by
the use of an ordinary mechanical or electric
counter.
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Eyepiece screw-micrometer

In order to increase the exactness of length or breadth measurements under the
microscope, it is advisable to use an eyepiece screw-micrometer available in
two models (eyepiece screw-micrometer K 8x and eyepiece screw-micrometer
K16x). '

Double eyepiece

The double eyepiece K 8x permits simultaneous observation of the specimen by
two persons. The built-in indicator is in the center of the double eyepiece and
can be adjusted by either one of the observers.
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Eyepiece K 8 x for retitile fevolVi'n'g nosepiece

Any of the following retlcle erolvmg nasepieces can. be used 'in the eyepnece'
KB8x:

Reticle revolvmg noseprece 1:x 6 with openings for a chcnce of snx different line
or micrometer plates; : , : :

“Reticle revolving nosep!ece 2.x 7 with opemngs for a choice of four’teen drfFerent
line or mrcrometer plates which are to be used in combmatlons of two:

Reticle: revolvmg nosepiece  for ASTM grain-size - measurements. With sol;dly
built-in standardized retmle ' L :

The changing over of various measuring devices while observing is greatly
simplified by this reticle refvoiving nosepiece: :

The order list B 40 = 100 gives mformahon on the d:fferent eyepiece micrometers,
contrast mtcrometers line-cantrast mxcmmeters net micrometers and- graduated
dials that can be inserted in the 1x6 and the 2x7 ret;cle revolving nosep:eces
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The po!arizexf'

can be swung out; =
can be rotated up to
hac‘- a graduatzm of 1

yexaﬁ\,pié a 4/4 plate or-a com

:The 90~ drrectmns 80 mportant in mvesttgat:on refr:ngent b’bje’ct;can thus
be qwckly marked ' : Lo e :

The vnbratlcn dlr'ecnon is from nght 1o ieft "’atlone between :

croosed polaruzer and: analyzer in case of 'ar
1hgﬂt optlmum condlt;ons are retamed andvij
fchanged o :

The analyzer ; : ; _ i
for the polarlzmq m;c,ro,zcopes ULTF\‘A . PHOTOMICROSCOPE -~ and
STANDARD UNIVERSAL can be conne ; | disconnected by a slide;
“can be-rotated 360°; e :
can be clamped fast in any turnmg pf}sstmn@" .
and gives exact readmg's by 019 -
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Thus the analyzer can be uszd for the wmpensatmn method . aﬂ’ 2 Sen, .
for example, as well as for determination of ‘main swinging -directiors in _
microscopy, and makes the use of a special attachment anaiyzer unne«*eqwrv o

The intermediate analyzer tube

for the pularizing microscopes \.:.N\D/ﬁRD WL, \T/‘sNC!ARD GFL. and t:TANDARC}
JUMIOR is to be placed belwesn the f;bs,uvatton tube and the ‘objective m»olvmg'
nosepiece in the image forming pmh of rays. '

The analyzer which is built-in within it cen. he swung in and out;

can be rotated to 2107

has & graduation scale and vernier.

The tube has a slot for introducing auxiliary devices and compensators.

The corrzpensator san he in’serted and removed at any inclination.

Orseniw on grooves on thc, dovetail clamp make the exact adjustment of the
analyzer possible when fastening the anaiyzer intermediate lube to 'rhe« micras
seope stand, ' -

The intermediate filter tube
It is sinsilar to the intermediate analyzer tube and takes its place in fluorescence
microscopy. The imermediate filter tube contains twa revolving  disks wth
| suppression ﬂlter -of. dxfferent colours, ~

Device for s.yn'c‘f\mnizing -the: rotation of poiiariz_é-r and 'ana,l.yzer

This dewce can onlv be used on polarizing microscopes with mmrmedzdle-
analyzer tube g&TANDAHD GFL POL and STANDARD WL POLY. it ccmts!sts of
an arc-shaped piece that can be screwed onto the bottom side of the micro-
scope stage, ant a connecting rod with two forked ends which are placed on
the levers of the analyzer and polarizer and clomped fast. - :

An adjusting mechamsm on the lower end of the connecting rod makes possible
the placing of polarizer and analyzer exactly in crossed position. '

The rotation range comes io 190%
the rotation angle can be read on the graduation scale of the analyzer;

the anaiyzer can be made effective wr inaffective in any position.




The tubes

A rapid changing device permits use of different tubes as well as the placing
and changing of intermediate tube pieces which contain optical and mechanical
matter for widening the methods of investigation and microscopic measuring
procedures. Excepting the straight tube for photomicrography on the STANDARD
JUNIOR polarizing microscope, each tube is attachable in adjusted position, and
is provided on its upper edge with three notches placed at 45° to each other
as guides for the crosshair eyepiece.

For visual microscopy we recommend the inclined tubes because of the
convenience in observing. Thus, for example, when working with immersion
objectives on specimens in liquid mounting media, the stage can always remain

level. There is no disturbing depolarization effect in any of the instruments due
to deflection of rays. :

The monocular axis image tube is the special tube for polarizing-optical observa-
tions and measurements with orthoscopic and conoscopic path of rays, For the
investigations in the conoscopic path there is a Bertrand lens which is protected
from dust, is centerable, and can be swung in and out. There is a draw-tube
with helical arrangement for focusing the conoscopic interference images, and
a tube iris-diaphragm for isolating small crystals and for reguiating the intensity
of the light while observing the axis images. Thus exceptionally sharp and well
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illuminated conoscopic interference images can be made. The conoscopic inter-
ference images of very small birefringent cbjects (only a few u in size) can
he recognized.

The monocular axis image tube loses none of its qualities when designed as
a straight tube for work in photomicrography and projection,

When mounted, the monocular axis image tube is attached to the analyzer
intermediate tube, except in use with the ULTRAPHOT II, PHOTOMICROSCOPE
and STANDARD UNIVERSAL microscopes, where it is attached to the tube
head “PQOL".

The monocular polarizing tube 1 is a combination of intermediate analyzer tube
and observation tube, and is used in simple types of work, The analyzer can be

swung in and out but does not rotate. It is protected from dust by the housing
even when swung out. The focusing difference which results from the analyzer
is corrected by an auxiliary lens.

There is a slot underneath the analyzer into which auxiliary parts and compen-
sators can be inserted. Rotary compensators can be introduced at any inclination
of the crystal plate. The built-in dust-proof Berirand lens is provided with &
diaphragm, end is adjusted in such a way as to bring out a clear conoscopic
interference image also of smaller objects with any combination of objective and
eyepiece.
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The binocular inclined tube POL is especially helpful to the observer in morpho-
logical studies, investigation of color phenomena, and in tengthy work periods.
The microscopic images are more impressive -and the prolonged observations
less of a strain when both eyes are used. :

This tube was developed when methods were found for removing the disturbing
depolarizing effect (analyzer effect)” of ‘the beam-splitting prisms and mirrors
without bringing about noticeable loss of light*). For carrying this out it has a
crystal-optically aligned birefringent plate of ‘a fixed thickness underneath the
deflecting prisms. Unlike other experiments with the path of rays for effecting
the same thing, this measure ensures a perfectly bright plcture true in color
with equal color in the both eyepieces. '

Conoscopic observation of larger objects with both eyes is possible by using
the Bertrand lens in the OPTOVAR. Likewise, simultaneous observation of the
orthoscopic and conoscopic image can be made by leaving one observation
eyepiece in jts sleeve, and inserting a - device for -axis image observation
(a diaphragm or auxiliary microscope) in the sleeve -of the other eyepiece. An
adjusted crosshair eyepiece can also be inserted into one of the sleeves.

The tube can be adjusted to any -interpupillary distance; the mechanical tube
tength is variable; enlarged prisms and light apertures permit the use of
eyepieces with field of view number up to y" = 18.

*) See B. Bordet, Remarques sur le microscope polarisant binoculaire, Bull. Soc. Fr. Univ. 1948,
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The straight tube POL is used in simple, polarizing-optical, photomicrographic
work with the attachment camera. It has a pin for alignment when being mounted,
and notches for insertion of the crosshair eyepieces. It is used in connection
with the intermediate analyzer tube. Microscopes without the -intermediate
analyzer. tube can only use a simple straight tube in which, if necessary, the
analyzer can be screwed in from below, while adjusting is done by rotation of
the tube.

As the micro-projection tube POL is considered a part of the microprojection
equipment POL, it will be described on page 72.

The projection attachment can be attached to all the ZEISS polarizing micro-
scopes except the ULTRAPHOQOT Il instead of the tubes just described which are
for visual observation or for photomicrography with the aid of eyepieces. It is an
excellent auxiliary apparatus for observing the microscopic image on a projection
area 15 cm. in diameter, and for the demonstration of microscopic specimens in
smaller circles. Photomicrographs can be taken with it on plates or 9x12
plane fiim.

Further details will be found in leaflet 40 - 360.

For micro-projection in polarized light stronger light sources are naturally
desirable. We therefore recommend a carbon arc lamp or a 12V - 100 W high
efficiency microscope lamp for the projection attachment. If differentiation of
color phenomena is not of importance, a high performance microscope lamp with
an HBO high-pressure mercury lamp would be the best suited.
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Stages

The ball-bearing rotary stage for the polarizing microscope STANDARD JUNIOR
js 126 mm. in diameter -and has & graduation scale, two verniers for direct
reading of the angle of rotation from 0.1°, and a clamping device. The attachable
mechanical stage POL can be used with it

Simple polarizing rotary stage with ball-bearings, solidly mounted on the stage-
support of the polarizing microscope STANDARD GFL POL 668 - 655 for
general instruction purposes, has a large stage area with a diameter of 160 mm.
and possibilities for using the large surface ZEISS Universal Rotary Stage and
an attachable mechanical stage POL with a wide shifting range and point
counting device. Graduation and 2 verniers adjusted at 90° from each ather by
which the angle of rotation can be read directly from-0.1°. It also has a clamping
device. :

The polarizing rotary stage with double ball bearings is solidly mounted on the
stage-support of the polarizing microscope STANDARD "GFL- POL. 668 - 666,
while for the polarizing microscopes STANDARD WL, STANDARD UNIVERSAL,
PHOTOMICROSCOPE and ULTRAPHOT |1 it is mounted on a stage-support that
is clamped on. It has a large stage area with a dlameter of 160 mm, possibilities
for attaching the large-surface ZEISS Universal Rotary Stage, and an attachable
mechanical stage POL with a wide shifting range and a point-counting device.

It has a graduation scale and two verniers at 90° from each other on which the
angle of rotation can be read directly from 0.1°. It also has & clamping device.
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he double ball-bearing arrangement of the polarizing rotary stage makes i
possible to hold the stage inany position by a click stop. Each é";rﬁef irtarval
of 457 is marked by a shght click, as for example the marking of the starting

azimuth for the Universal Stage, or the change over to a dis Gr‘;ai position in
determining optical directions. More delicale rotating motions of the stage can
be controiled by a fine precision dr ive-which can be connected at wilk

The atiachable mechanical stage POL is for the cross-guiding of the objects as
well as for distinguishing specific parts in the specimen. lts range of motion is
30 x 40 mmi. when used with the polarizing rotary stage and the simple polarizing
rotary stage; the range is 20x 25 mm. when used with the ball-bearing rotary
stage of the STANDARD JUNIOR POL. Specimen slides of all usual sizes can
be used. The sttachable wechanical stage POL is so flat, that notwithstanding
the large range of motion for the object no i’”C)ﬂfdf”f of the mechanicel stage with
the objective s possible on changing the objective gven thoug:s it be done with
the revolving nosepiece

Paint counter for the attachable mechanical stage PO

Faor applying the point counter method which agam is cting attention, the

attra
attachable machanical stage POL s perfected to the point where ¢ou vtmq can

é';‘

bagin immedi , ::.>f t;}z:z fgetacha ble click knobs. Thesa knobs are
t click, "*nd stop st intervals of (0.2 o4
[ further simplified with the aid of @

QIon it rlan%mi o electrical cauatﬁrg



The four-axis Universal Stage and accessories

s 5

This Universal Stage is distinguished for its large stage surface, a large tilting
range also in conoscopic observation, and by convenient manipulation. It can be
attached to the polarizing rotary stages of the microscopes STANDARD GFL
POL, STANDARD WL POL, PHOTOMICROSCOPE POL and ULTRAPHOT il POL.,

The Universal Fotary Stage is -especially ‘meant for use in connection with the
instruments just named. it can ooly be used with microscopes made by other
manufactures if the diameter of the microscope stage is at least 160 mm., and if
three threaded holes can be fitted in for fastening it

Mainly because of its higher stability the four-axis Universai stage has ad-
vantages over the five-axis stage. This is especially remarkable when high-power
objectives are used,

The Universal Rotary Stage is fastened to the microscope stage by a centering
device. Its central stage area has a diameter of 86 mm. The height adjustment of
the specimen is taken care of by a threaded ring with special handles so that
the specimen cannot be moved out of place unintentionally during the height
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The condenser UD {)6 makes exc,eHent illumination- of the conoscopic . inter-
ference image possibie when used with the Universal Stage. It is placed in the
centerable condenser “carrier just like ‘any other condenser. It also permits
adjustment of the ilumination by KOEHLER's principle.

When the Umver‘sai Stage is used with lhe polar;zmg mlcrosc,ope STANDAHD
GFL, a protecting bracket prevents the objective from bemg destroyed by hlttmg
the ‘upper hemlspher;cal segment durmg the focusmcz

Mechanical stage and parallel gurdes to be used thh ‘the Unlversal Stage, with
range of motion larger than usual, The range. of matron of the mechanical stage
is 15 15 mm.; that of the paraﬂ | guide 15 40 x 30 mm. The coordinates of the
mechanical stage ‘are made fo agree with those of  the attachable mechanical
“stage POL as supplied for our rotary..stages. ly,h’usr an object macxoscoptcaﬂy
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adjusted without the Universal Stage will appear immediately in the field of view
when placed on the same coordmates on-the Universal Stage. With the mecham«, s
cal stage both the coordinates can be - determined, with - the paraﬂ | guide ‘
only -one. ' -

‘In- connection w:th this “mechanical stage . object shdes 25):46 mm, and 26 x
48 mm. can be used. Larger speumen slides. must have zheur edges. grounded off :

correspcndmgly Both these devices for the adjustable displacement of spec:imens"
are part of the normal equ:pment of the Unwersal Stage

A Wulff's net for stereographic projection is available for plotting measurements
made on the Universal Stage. It is etched on a metal plate with-a_non-sliding
foam ‘rubber base, .is washable and scratch-proof. The diameter. is 20 cm. The ~
tracmg paper for drawings is placed over the .net.and can: be turned around an
axis-forming pin.
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Light sources for white and monochromatic light.

With the exception of the STANDARD JUNIOR, the ZEISS microscopes have
built-in and solidly adjusted illumination equipment for investigations in trans-
mitted light.

The built-in low-voltage 6 V - 15 W (2.5 A) lamp for the STANDARD GFL, STAN-
DARD WL, STANDARD UNIVERSAL and the PHOTOMICROSCOPE is in the

12 V60 W (5A) lamp

base of the stand which also holds the three-lens collector. With the STANDARD
UNIVERSAL and the PHOTOMICROSGCOPE this light source is. also suitable for
incident light observations; the other microscopes, however, must use Epi-
condensers A or B, which have their own 6V -~ 15W (2.5 A) iHumination equip-
ment.

A 12V~ B0W (5 A) lamp can be used in the base of the STANDARD UNIVERSAL
or the PHOTOMICROSCOPE instead of the built-in famp. This stronger light
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source is used when special investigation procedures such as ore microscopy,
coal petrography or interference microscopy require a higher light intensity.

The equipment that comes with the camera microscope ULTRAPHOT Il includes
a lamp house in which a2 12V - 100 W (8 A) lamp is mounted.

All of the light sources enumerated above permit the application of KOEHLER's
illumination principle.

Multi-purpose microscope lamp and carbon ar¢ iamp attached to ULTRAPHQT. il

For the STANDARD JUNIOR microscope we supply either the attachable lamp
for direct connection to the power supply as the simplest artificial light source,
or the

6V -15W (2.5 A) attachable low-voitage illuminator.

Neither one of these has a radiant field stop, consequently the KOEHLER method
cannot be followed. If KOEHLER's illumination method is to be applied with the
STANDARD JUNIOR, the 6 V ~15W (2.5 A) low-voltage microscepe lamp, which
is on a stand with a three-lens collector and a radiant field stop, should be used.



For vases where mofe powerful_light intensities are needed, we have available
for “use on the ‘microscopes  STANDARD JUNIOR, STANDARD GFL and

’STANDAHD ‘WL a multi-purpose micro-
scope lamp which comes on a stand.

Any of the following can be used with it:

a) lafnp mount with 12V~ 100W (8 A)
incandescent lamp;

-b) lamp mount with high-pressure mer-
cury:lamp HBO 74;

<) lam'p mount'with' high-pressure mer-
cury lamp HBO 200;

d) lamp mourftwith sodium spectral lamp.

There ‘s also a microscope carbon arc
lamp on a-stand in-models

a) With'clock-erk mechanism, and
_b) with automatic carbon advance:

_Monochromatic light can be obtained by
“the use of filters.

There is .a_" special 'illﬁmina’ting ,aébaraiusyﬁth .a_ multi-purpose microscope lamp
or-a carbon arc lamp with similar properties for the STANDARD UNIVERSAL
microscope:and PHOTOMICROSCOPE. '

Connections tb_the power su'pplry

For the use of built-in lamps, attachable low-voltage lamps and low-voltage
microscope lamps, a-plug-in transformer 5/6/8/V.is generally all that is required.
A regulating transformer is also-available with' which it is possible to regulate
the secondary voltage from 2 -8V (3.5A), 30 VA. The multi-purpose microscope
lamp is connected either by a transformer 10/12/15V, 100 VA, by a regulating
transformer 3~15V (8A), 120 VA or by a special ‘connecting device for high-
-pressure mercury and sodium spectral lamps. ‘

The micro-flash apparatus is an excellent light ‘'source for the -photomicrography
of rapidly ‘moving bodies, as for instance suspension with -Brownian molecular
movement of the smallest mineral particles in suspending fluid.
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The micro-flash apparatus has two light sources:

a) the observation light source in prolongation of the optical axis, always burn-
ing, and :

b) the special flash-tubes for a series of flashes with intervals of only 3 seconds.

The apparatus is hardly any larger than a low-voltage attachment lamp.

By the use of a special flash-tube a very high light intensity can be obtained
because of the compressed discharge, in spite of the low electrical energy of 30
or 60 Watt seconds needed.

All of the above-mentioned light sources are described in detail in leaflet 40 - 340.
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LIGHT FILTERS
There are blue giasses for the us\,;m;!:.*son of the jight ¢f the incandescent famp
to daj light; :

neutral filters for remiat;ug *he brmh* r:*
- grey filters for reguiatwa the hght a;so in color. photomicrography.

The grey filters q;ve an. *abeoluta by rel,trai as . to color, and esxceedingly even
transmission in the entire spegt tral’ rf’q;on tha. makes them especially suited to
'po?arizmd.optlcal invest: qutrm i oomecuon Mth photomicrography.

A set com,nsrmg of 4 qrew fx!tﬁrs ma«es pu axbi ~-weaxemn of light by degrees
: 2, from 50% up m 0.75%. :

Com’cinatéon;,pqssi-_biIi_’ties: -

S N e T S e
Lighttrans- |, oy b oo 4 o b el e A
HGRLUSNST | 00 | B0 | 25% | 12% | B% 3% | 15% 075%
mittance ' S CIR I v ;
Fiter | =~ | 60 . s0 - 12 12 [ 3 | 3 3
: S o]
§0 L 80 | . i 8D 50
50
.................... { P LTI ETI e,

As our illumination arrangements follow KOEHLER's method, it is unnecessary 10
use g’fmmd-}diasseé:be_s'i.cfes_'.' o S

jlnterfuence filters L

for generatmn of rvwnochror*za*iv and nea'iy monochroma i ngh’t are manufactured
by Smott & LGn Mau‘ ' .

They have a high degtee of g ahs’m_itt@ntﬁe and. are easy to handle. They can be
+
ic

comh'rzed wrf}* cmy microssope i'am'j £ s‘upp‘y‘ a suf’f’i«“iemw m'nnopi‘src'wr'xa.

The *-o’fow;‘rw are 'a‘va-’tabfe eccording- to ’izhe iisz‘.:_- :

Interference: braad- hand filter, q*een, =546 mu
interferance. bend filter, green, 4 = 546 i
precision line-fiiter-PIL 546 mu,

The iast one is used as’peciaiiy for poiarizing-optical and interferance-raicroscopic
measurgments. '

{See ieaflet: Schott-Interferenzfitter.)
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Contifuous Running Filter Monochromator

The cont;rmous mr,nmc* nite; monochromator s the - sasiest a; d mo
means bv wh;m icroscope lamps can be converted into- 8 morzo,_,l o;
source. 1t coptaing a cmtmum;s running m@rfﬂrpnce filter- mamfc, e b

lenasr, Glass factory Schatt & Gen., E‘fa nz.

s transmittance range is ch'znaeabne thhout stages between around 400 mu -
and 780 i o s

iits,tfr'an:smittance- degrae is about 30 %

its width at haif maximum intensity around - 14 mid.

ape:twe mumetpr of...."nm hatg a f»ame cal b:atm n lsql)t~wave 3¢=ngth» whach:.
has, besides, an zoerture for fres’ passage of fight. With this it is ingerted into'a
filter holder with’ ad;uqt'neut mar!m for the: rrscrc»-.cc»;m,s STANDARD L.:FL F‘OL{.:-_:
STANDARD WL POL, ‘STANDARD UNIVERSAL POL;. PHOTO:«I!LRO&LDPE EE
POL and ULTHAPHOT It POL and pldu.d in the base-of tne m\:trumont

The fa's'tériin'g'o'f the"m‘c)r“zoiﬁfﬁma’tdr AN 'f?'oni ofthu mtxlti: pu'rbosc xr’iici’bscohcﬁ':;”
lamp is dong with another filter holder; when used in epi- n:uéroscogy tt can be_i_
brought directlv lm‘c: ’the nlummatmg path of xave ' : E

(See the leaflet -S;:ﬁhc:tt!lnte'rfé-rer;éﬁitérj

Polarizing filters

T?'ae ZE!SS polarnmu fltera oorxtam a fcu! nemai n_ color w;th a vpry mah o

from d(a’rurbmg rmsemtton ar'd !'Cal tant 1o dampnw

and hagher temperatur%:
to a congiderable axtent '

Thus théy have C'r.we'lt al advantages with regard to the path of raya in the |
Huminatior and smage»fr}; ming space whi cm result in a heightening of ¢o
with crossed polarizer and analyzer, and in improved guality of- thb;'
special dewce makos pnssible simultaneous rotation of po!ar;vet and ana
{see page 43}, . L




AUXILIARY DEVICES

As-a help for determining the optical character of birefringent substances, we
supply various devices that can be mser’md in t%-e slots below the analyzer or
above the polarizer. :

Auxiliary object st order red and auxiliary object 4 4 are for preparations with
slight phase differences; the quartz wedge 1st to. Srd order is for preparations
with greater phase differences. :

Compensators

: These are ellfptrc compensaters w;th ratary mlca plates after Brace-Koehler for
quantitative measurement of the smalieat phase dafferences up to A/10, /20
or 4/30. e : :

Theae three campensatars much used for bzrefnngent biological objects, differ
' externally only by the engravings on their mounts which give the values for each
one-of the: maximum phase difference, 1(} /JZO or £/30) to be compensated.
These are nominal values: In ‘the mstruot: ns that come with the compensator the
number -of the instrument is g:ven the cal;branon value for each case as
measured by us. The calxbranon values are stated for the wave-lengths of the C,
D.E and F lines. :

The 2/4 mica plate for compensahen by Senarmont s method is used in determin-
ing smaller phase differences upto 14

It-should only be used on,mzcrcs;apesfhat have a rotary -analyzer.
This mica disk is adjusted In its mount in such a way that the vibration direction
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after insertion into the tube slot is either pa'alle{ or perpendncuiar to that of the 3
polarizer. The compensation is based on the transformation of the eiizptzcai,‘,
vibrations produced by the object into @ linear vibration with fixed azimuth: The
phase difference is ascertained by rotating the analyzer up to thﬁ position of
maximum. extinction in. the specimen.

Compensatlm by the Senarmont methad is only possible in monochromat;c light.
The 4/4 value of the mica disk is adjusted to the waveier‘gth of 4 = 589 mu
(D-line of sodium light). =

Another quartzer wave plate for the e-line of mercury light 2 = 546 mu. (See

page 66 1-6) exnsts for transmitted-tight mterference microscopy. - Plates for :
other wavelengths on request. i

The Ehringhaus rotary c'ompensat’or with quartz p!atés is for determining medium
phase d;fferences up-to 7 orders (7 4);

the Ehrmghaus rotary compensator with: calcite plates is for determining large
phase differences up to 122 orders (122°4).

Thase rotary compensators are becoming more and more popular for meastre- :
ments of small, medium and larger phase. differences because they are so easy
to handle. Two ‘plates of equal thickness, cut parallel to the optical axis of a
uni-axial crystal -and’ superimposed -at ‘right angles, form the compensating
element. In comparison with rotary compensators that have only one plate, this
arrangement results .in ~a larger measuring range and a higher -degree of
measuring accuracy. The phase difference can be read directly from the table
that comes with the instrument. : ' ' o
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}Ph,a‘s%a’ contrastzsinic

e vvo*'ks’} s} oW, zm, nportance of phase. co
\;iaasv aubot«.nveo -especi

A fﬁu;m;!:«e*

With the pglanzmg i
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a8 bright fisld effect,.

tha, contrast effects,th mterp;e‘at__n of“ ‘Nhscﬁ forma th, bauj. of the crys,
_eptmul ;dennﬂcation of the specamen under ;rweatagatror :

' -”trast condenser iz POL (n A'09) can “be ‘used at the same time. -
5 c,ds poldrtzmq opticai methnds mr\iudmg mterfwence umdge aba___. o

I‘he phase
for thé L]d
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Dark field micrascopy

suited fo ohservation of sorphol

orevicss @0}

af s sazmt%v(\;m ;}'m'ia{:i.e-s.( iy other word

for these msthads by changing

The fuliowing wre the condensers avalable:

sa ¥

Uitra~condenser 11412 £,
wpreferabiy for objectives with apertures bebween 08 and 10

Dry dari-figld condenser 0.8/0.85 Z, preferably for dry obigctives with apastures
batween 0.6 and §.78

Diry dark field condensar 088/088 2, m
betweean 0.8 and 0.8

ably for dry objectives with apertures

S rigghit d condenser lil Z, which can be used for

teld phase-comrdast and dark-Fisd

any of the above three
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cepling the STANDARD JUNIOR, can be
f;tfed w;ti‘ .ransmffted hqh* mterfe;ef_j e eaquzp(ren* which gives ulill fq;mer
posu:bmties in  palarizing- opticul nwee,trcg tzom ,mu rvncaaum;g ;@rovedum __Zn
principle, these sffects and their ap t
and Lsbedsff (1985). At that tame. howaver tne;e was not yet the techmcai
perfection in optical calculation and arhevpment RO wwry for the developmant
of the means to meet the highest ‘demands iy Cquality of image, contrast and

magnification, together with « mw:ieme n‘ mampu;ahorz and utmast astcuracy
in messureMments. : v

The range of application ing lutles: mm T mer :bf ;ﬁ'ci smallest up tical thickness
differénces in the. objert or b(‘tWU"l’« i and g surraund ings: messurement of
phase di rferences ity mo.gamc anct ‘organic hve or i:fc,ress sur:wstances ncreasmq
the contrast in the microscopic ama'\e focusing of & soecifc density or color.in
fixed object elemernts, The méssurements can be used as & basis for ascer’tammg
the refractive mdtces or th*ckne%%eq of qmg!e nb;nm elemerts as well as their
. gradua! or cnnt .uaua aitergztion : -

The easenhai parts of a trans*n trede i;ﬂht mterferenae equipment ares
_;In;te:r;{az-ence.at dchment l-w Achromat 1nt POL 1 10/0 22, Conden'mr ln. POL i
Imen‘erence attachmnm I = Achromat nt POL il 40/‘0 65, Condeneer !nt POL i1

Intcrnrcnce dtiachmem lII = Achroma* lm‘ PC}L HI mm‘i 0 Oli Corade%er !mi
PO E! '

:Theaqe aie wtarchangr*dbie on the rmc.ro.sr 0pe. ;ust as all the other *bjectiv_es and
cundenaerb ) '

For phao cslffererce n*easwamenw m the usuai mmmer 8% d:nw by shmple

poiarmrg opnrdi meti 0ds WM Ctmdenaera see p ge bD

For interferance color filters: for m gast treﬁmwntw'wzth mnroclzmmetn light dﬁd
" spedtral lamps vee pages 56 and 88,

Dotails on 1rarwmttwi qqht int prfeten'\e mulpmem w:fl be found in lsdfiet
40 580 :



, Addit_ﬁanéi: devices ﬁdr‘téhotamicmgraghy IR RS

Any one of the ZEISS polarizing microscopes, if i—mt'ai‘r’eécij fitted wi
automatically controlled  Buiilt-in camera, oan be oconv er‘*ed by surpirarv 21t
squipment inta a photomicragraphic apparatus.

The most usual supplementary gquipment is the ZEIEE attachment cameral . ¢

Micrg-photos in combination with a Compound microscope {using objactive and
gyepiscel, and PI8e

sitvey pho mgmmhs in combmat:on with @ simple microscape (zsmq LUM!NARS
bm without eyepfece} '

can bie madéw.ith if.

Fm micro-ph C’to‘i the basic unit | or basic unit i% is placed on a Qtraiqht tube:
_:md comectcd to & camera attachmewt The *oiiowmq can be used

camera -attathment 24 x. 3B m'm.‘ with shutter (for mmnauure f;im 24 xo6 mm.}

canmera attamrrent 6ax9c,m wnth shutts«r (for plates dnd 65 %9 cm. piane him)_

;‘0‘%!’~ﬁzm plate hol‘d‘er 6 x 6 cm. {f’o-r 6)‘(. 6‘cm.. ro!f-ﬁim)-

‘Contax camera-housing or a sm;iw make Mth B cor respondmg attuuhment piece
~{for miiniature ﬂlm 24 x 26 mm.}. : -

Focusing  of ﬂw image is done by means” of “n ddjusrmg ey~plcce on tho-_ )
Basic umt : -

___Arihough bE}SlC umt I haa a soi;div built-in ﬁpt:cai system, basic unit I ha% an

adjustable beam- spht’urq prigm which makes it possible to deflect the TaYS. m_ﬂ
five different marners. Since its beam-splitting prism can be made meffecttve o
and depolarizing phenomena can be prevented, the use of basic unit s
-frec'ur'v*nend ad for polarizing-optical investigations. When photagraphmq ocm‘o
scopitc interference nmage% an auxiliary mwroscope should be inserted msteari':f{_
of the. eyepsec.e - ~

For survey photographs, the camera attachment §5x9cm
plateg and 8.5 x 8 cm. piarwe film} is to be placed directly on .he e Lal
i other words instead of the tube, of the microscope. *o*usmg of s jriw
done by the adjusting eyepisce on the ground glass with ¢
camera attachment. The objectives to be used are L. UM!NARL\ n 00":__
the cosresponding spectral-glass ccndensem



An plegiric sxposure meter device

be used with any of the ¢

-

EEPO _
23r*ra‘-;-rzg.;az;*;zan'%s
of the G 3 _’?.f":'f:!
S-sdaEg ay wWhich eont
electrin current, The exuisy
- "'1 t%\ d

to e bhasd

stachmeant o

‘..4.
F»:
P
o,
<>
12N
.
o
o)

givas further infarmstion on

The projection a’ttachmeﬂr with 9x 12 photo inset makss possible
graphic work with plates or §x 17 om pla e--.sfm Far thig pu‘:rmse it is used
instesd of the tube. -t?)(k‘fvf)?.-_'(‘.'}n Ui MAP'i T ik - formats on
off with sppropriate reduned e artachmeny } ag a bulli-in
projective with a 10 magn! fn wion f»x' h f.::ak zg aver the fundtons of an
pyepiece, thus N:mmm, photographs 1o he made anly with
OIS Cone. - ' .

ge ,penl on thie megrification of the indbeidus! ohiective
_ . 3 Wit and I_a_-:_ fy the: PHOTOMICROSCORE POL and
STANDARD LEUVERSAL PQL the faniors .i"‘“ 18 oy 2.0 of the solidhy
OPTOVAR are likowise to be considersd, as they effect correspondingly Grester
image sosles,

£ainy

in ieaflet

n attschment i roeotichzd on page 47

The large apparxiuses for photomicrographin work are
PHOTOMICROSCOPE POL {described an pags U] and

ULTRAPHQT §§ POL {descrined on




CARL ZE£ISS also manufactures

drawing apparatuses,

drawing attachments

and projection drawing-mirrors for
tubes with the standard outer dia-
meters of 25 mm. or 33 mm.

Even though photographic techniques
and the quality of photographic ma-
terials have undergone considerable
development, it is often an advantage
to have a drawing of the microscopic
image. This is especially true when
calling attention to certain essential
characteristics in a mass of similar
forms. There may also be the need
of reproducing objects with a large
depth of field in which very fine
details must be brought out. The
large obijective aperture which this
would require would work against
the desired sharpness and depth of
field. The only possibility left is a
composite photograph or a drawing.
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Pupitlary spectroscops

The pupillary spectroscope is used in
determining the spectral light trans-
mission of “colored objects and the
'composition of interference colors. It
is -inserted with its Ramsden eye-
piece in the tube of the microscope
in. place of the usual observation
eyepiece. The spectroscope can also
be ~used without evepiece as an
ordinary hand spectroscope, in quali-
tative chemical analysis, for example.

For detalls see leaflet 40 - 520.



Micro-projection equipment POL




_f"f:M:cro*projectwn equxpment POL ff:s;' the STANDAF% & GF L POL pc:lanz%ng sricro-
7 scope. This is an especially red 2
- equipment for instruction pt.mpcjses in ra_u._d

to opevate, with focusing as. in vistal o
certering  and focusing, as often neces
apparatusas, is done away with,

ns or oiass r_oum_‘ l,t. is -&as:y
srvation. Thus spscial adjusting, -
y Cwith  special  misro-projedtion

33 mzcroscopy '{he p»n r:mm of,
-obju,,ts on the Umwr;al E bf\m the o:ch c:c;,nc, and’

concwﬁ.rcsp'c pf:th of ;ayo, gnd |

and wi tb h;gh mienmty ts most su;i&d to showmg thﬁ spectrai.,
: cf spertral 1an‘ps makes %enbe unfy when dens*y var latzons _

5t 1n nase oniy altemafmo wm:ni i evasiable
converter shoulc '-'u\:ed Tna relay; however, i only o ha used on- nitema‘amq' '
current, - '

a. system of collector jenses are placed in front
_ sion of the lamg is Kept: from causing harm by
a water cell with proi ér for reflected heat. The cell is covered by a

metal hood with 2 o] : ible mirror and a fight aperture, On top. of the
,hom there are adjusting. pegs ond <clemps for fastening fo the polarizing
migroscope STANDARD GFL. '

The wollectar diaphr
of the arg lamp. The-




The ol!owmg are 16 b# mrmmmwnded for thp npt:cal ~’naq¢~'rar,.

Cioi actives T P!anac?aromai

Achromat : 18/ 0 > HQL " Z

Ackromat . 4&.&0 35 “P " &
Objectives for ' Plar*df*hronmf 100004 withy
survey profection © jllumination lans
Eyepleces _ ' - Micre-projeition eyeplece f = 83 mm;,_

-(81)4?3’ 4 Xﬁ
- Micro-projection eyepiecd £ = 80 sriem,
- '{fabaut_:% X} '

) x dlld Kp '3('3)(' in

x,omb’natmn wi th the achmmat 40,'0,&5 ”PCN -z

For micr 0~pro;ection with ihe pn!armng Mmicroscope STA’\!DAH{) L:}“L PDL wE
have a micro- proiectaon tube POL with an analyzer that can be s vuuq iy and
out, correctiors 1ens sloty for auxah‘ery prepar amnb,_Bmtrand jens that can be
swung in and cmt tube iris. diaphragm and adjustment: possabtlme for the ri,a.-ngr-.h
of the tube. in. o,_r_der to keep away disturbing light from re flection on the

specimen: hnlde and ‘on parts of the specimar, the cb jet ared is uosed off
"y a c‘urﬁm p!acnr.i on the pro;ecficm tube.

B:ecj‘:ause,of the strong- absorbtion-of heat radiation by polarizing filters arad the -
high intensity of the I frém the are, the micro-projection equipment POL has

rnﬁ!uspar poiartzer Tms is piaced with m mouni in the basa cf the rmr‘mswpe'
o *he anaiy ae marked A Fuucavit typa po am:mg pnsm under vmach a pi'-éin@~
parafied qlabs p!m‘a is placed in mclm@d nomun for mmpensauan of tne shzf‘:
in beam is used.

A filter is generally used as analyzer, but ihe'a’r;alyzssr'itséif is used when a

specimen i3 to be observed with crossed polarizer und. analyzer, in this cage
stronger gbgorbtion in comparison to that of a- pmm 'éoe-svri_cf play. as decisive
a role as with the polarizer which is always 'In the path of rays. The regular
Filtar po!amer alweys remains on the instrument in 63"6:’9-1‘ té have i ready at
any tire for visual beervamn, It should be swung out of the beam path during
micro-projection, '
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MAGNIFIERS

Folding magnifiers have spheric and chromatic correction and multilens mag-
nifying systems. They give exceptionally sharp and color-clean images. The case
and mounting are made of plastic material, and therefore are acid-resisting and
also lighter than metal handles. These magnifiers are made in 6x, 8x or 10x
magnifications. We also can supply a twin folding magnifier with the three
magnification values 3x+6x = 9x.

The map-reading magnifier has proved its value as an aid in map reading, for
instance in geology map making. It consists of a hand-stick which contains all
the parts such as battery, bulb and illuminating lens, attachable reading glass,
essential for the illumination. A large field of view can be surveyed with it at
a magnification of 1.7 x without distortion.

76



The illuminating pocket magnifier is for magnifying observations that have to
be carried out under unfavorable lighting conditions. The battery is in its handle.
A special miniature incandescent lamp projects a bit into the field of view and
iluminates the objects directly from above. interchangeable magnifier heads with
magnifications of 3 x, 6x, or 10 x can be used as desired.

The Telupan can be put to varied purposes and is especially valuable for field
work in geology or minerology as well as on field trips. It consists of a 6 x well-
corrected magnifier and a supplementary lens which, when screwed on, produces
a Qalilean telescope with a 2.25 x magnification. Thus this handy little instrument
is also practical for distance use. The Telupan comes in a leather case. When
screwed together it is only 3cm. in height, and it is no trouble at all to carry
around.
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ABBE REFRACTOMETER

With a measuring range from np 1.3 to np 1.7 (or if desired, also up to 1.85),
this instrument is designed for measurements in grazing and reflected white and
monochromatic light. The fact that the surface of the measuring prism always
remains in a horizontal position makes it especially convenient to work with.

In order to determine the index of refraction of crystals all that is needed is to
grind and polish one or two surfaces that are perpendicular to each other.
Liquids, as for instance embedding media, are spread between two prisms so
as to form a thin plane-parallel layver. For exact measurements it is essential that
the standardized temperature (for example 207) be kept constant. For this
purpose the attached thermostat will be of great value.

From the determined n value and the reading of the refractometer’s compensator
graduated scale, the mean dispersion (np - ng) can be ascertained even when
using white light with the nomogram that comes with the instrument. This is
important in applying the immersion method according to the wavelength varia-
tion system.
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