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. Foreword

Optical methods of exominotion with the oid of polorized
light have been pertecied fo such o remorkoble exient in the
course of the post hundred years that they have been iniro-
duced with grect success inio almest all fields of the nafural
sciences and lechnology.

The importance of polarized light for opticel research work
wos recognized very eorly, ond it wos BREWSTER (17B1-1868)
who pointed aul, only o few yeors ofter the discovery of
polarizotion, the prochical possibility of examining organic
and unorganic objects in polarized light, especiolly the
diagnasis of minerals. The development of special polarizing
instruments, however, proceeded only very slowly ol this early
stoge. H, F. TALBOT equipped o compound microscape with
polarizer and analyser (Nicol prisms) for the first time in 1834
and thus introduced an efficient polarizing microscope. But
shill in 1880 the Utrecht scientist PIETER HARTING wrole in
his book "The Microscope”: The opplicatians for which o
specially consiructed polarizing microscaope moy be desiroble
are very rare, and therefore on ordinory microscope supple-
mented by ottachable polarizing elements should generally
be preferred. In accardance with such apinians LEITZ micro-
scopes supplied ol the lime were offered with separole
palorizers ond anolysers for mineralogical work, and specicl
polorizing microscopes such os the Rosenbusch polorizing
stond of CARL KELLNER, the founder of the LEITZ works
remoined exceptions. Il wos nat until the development of the
preparclion of polished mineralogical thin sectioas that more
exocling melhods of exominolion were colled for ond led
lo a growing demand for proper polarizing microscopes.
The first LEITZ polorizing microscope was supplied in 1885,
ond already 5 years later o special petrolagical instrument
was introduced. Ample proof of the efforts made in this
new field is the facl that olready in 1893 o special colalogue
an polarizing microscopes and occessories wos published by
E. LEITZ, WETZLAR.

The type of microscope stand developed at the beginning of
the twentieth century featured o horseshoe fool, inclinoble
curved limb, and o novel micrometer screw on horizontal
oxis immedialely below the coorse focusing heods proved
to be extremely successful for haolf a cenfury. If wos anly in
recent years thaf new odvanced designs with built-in illumi-
noting syslem were infroduced, which have meanwhile been
generolly recagnized for their perfection in every respect.

In 1912, MAX BEREK, former sludent of THEQDOR LIEBISCH,
the noted scientist on minerolagy ond crystallogrophy, joined

the LEITZ steff. His work found ils expression in Ihe odvonce-
ment of the polerizing microscope and optical methods of
examinction and consolidated the leoding position of LEITZ
microscopes in the mineralogicol field. It is his merit 1o hove
loid down an exact theory on microscopy in transmitted and
incident light including polorized light ond o hove intro-
duced remarkable improvements in our designs. His achieve-
ments ore most autstanding in incident light microscopy. His
campensating prism (irapezoidal prism}, widely used today,
deflects the illuminoling roys without changing their state of
polarization. This opticol meons became the bosis of quanti-
totive examinalion in incident light,

The opplicotion of polorized light in microscopy initiolly
confined to the work of the mineralogists gradually found its
way into other Fields of the natural sciences. W. J. SCHMIDT
greotly coniributed lo the introduclion of polarized light
microscopy inlo biological end medical research by his fundo-
mentol popers (1924, 1934, 1955 os listed on page 60), by
which new methods were loid down and former prejudices
removed.

The clossicol form of the polerizing microscope stand os it
was introduced at the beginning of our cenlury wos manu-
foctured with more or less external modifications until radi-
cally new designs appeored o few years ogo which followed
the exomple set by the lorge biological research microscope
ORTHOLUX obout 25 yeors earlier. The outsionding feotures
of this famous instrument were adopled for creoling o ronge
of polarizing microscopes which will meet all requirements
of modern teaching, routine laborotary work, os well os
research, os regords versolility, performonce ond con-
venience 1n operalion, since our designers worked in close
cantact with nated scienlists end users of our palerizing
outfits.

Like the wellknown ORTHOLUX the new polorizing stands
offer the advontoges of o built-in illuminating system, Jow-
ploced Focusing conlrols For ulmost convenience ond dis-
plecement of the freely accessible object stoge while the
observation height of the inlerchangeoble monacular ond
binccular tubes remains unchanged. Binoculor vision can now
be applied to orthoscopic as well as canoscapic cbservotions.
A remarkable degree of interchongeability ensures ready
odoptation of the new polorizing stands ta cll 1ypes of work
without any loss in occuracy and dependobility. The fallow-
ing outfils are availoble.
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The illustrotion shews schemarically the design
and operation of the combined coorse and
fine adjusiment with single-knob control

now incorporeled in several LEITZ pelorizing
microscopes (for detaily see text below)

I. SM-POL, Simple polurizing microscope for general exa-
minations in tronsmitted light.

2. LABORLUX-POL. Polarizing microscope with buift-in
illuminating system for investigations in tronsmitted fight
and with provision for work in incident light.

3. DIALUX-POL, Lorge polarizing microscope with built-
in ifluminating system for oll types of research work in frons-
mitted light and with provisian far work in incident light.

4, EPILUX-POL. Polarizing microscope for wark in incident
fight with provision for fitting_tronsmifted light equipment.

5. ORTHOLUX-POL. Large universo! research microscope
with built-in illuminoting system for wark in transmifted ond
incident light including incident phose contrast illuminotion.

6., PANPHOT-POL. Large universal camero micrascape.

Full porticulars of the mechonicol ond optical equipment of
these microscopes will be found in the descriptions ond
specifications of this cotalogue. These intraductory notes will
therefore only summorize same of the outsianding fectures
of these instruments.

The new microscope stonds are characlerized by their modern
pleasing and ot the some time most proctical farm and the
convenient orrongement of oll contrals ond scales. Parti-
cularly nateworthy are the low-ploced coorse and fine odjust-
meat contrals fitted on either side. These actuate the abject
stage so that fhe microscope lube olwoys retoins ils verticol
position. This renders these microscopes ideal for the use of
camera aftochments or other speciclized fube equipment
without the risk of adversely offecting the focusing odjust-
ment by the weight of such equipment. The verticol stage
movement aperales olong polished precision boll-roces
ensuring an unvarying smooth motion, free of bockiosh, of
oll times and under oll conditions of proclicol use.

The palorizing microscopes SM-POL, LABORLUX-POL, DIALUX-
POL and EPILUX-POL incarporate the single-knob combined
coarse ond fine focusing odjustment. The transition from one
mode of focusing to anather is instanlaneous ond effected
by simply reversing the rotalion of the conlral heod.

The principle underlying the combined focusing motion is
shown in the obove schematic drawing. The control heads (1)
are cannected by an oxis {2) which corries in its centre portion
a rolatoble worm gear (4). This geor is outamatically coupled
to the rototion of the oxis 0s soon os the pin (8} of the lotter
touches ane of the two smoll shofts (3) protruding from the

* end of the worm geor. When 1his is rotated the movement
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is transmitted vio ¢ pinien (9) (o a rack filled to the movable
brocket of the object stoge whereby its coorse codjustment
is effected. The main oxis (2) olso corries neor its left end o
fixed com piece (6). As loeng os the pin (8) moves freely
belween the twa shofts (3) the rotory movement of the oxis
is chonged into o loleral displocement of the worm geor by
meons of o spring-looded ball (5) forming o pressure bear-
ing (7) on the com piece (6). The loterol worm displocement
in turn effects o slow mafion of the pinion (9) thus octing os
o micrometer screw fo the abject sfoge.

The polorizing elements of the LEITZ micrascapes ore in most
cases high-grode palorizing filters with o neutrol-grey po-
larizing film to suit micrascopic requirements. These filters hove
been considerobly improved in recent yeors ond their effi-
ciency is equol to colcite prisms formerly exclusively used in
LEITZ micrascopes. As construclional elements for micro-
scopes these filters ore more odvoniogeaus os regords the
smaller space required ond fthe passibility of moking the
instruments even more convenient in their operotion. More-
over, the microscopic imoges of instruments equipped with
palorizing filters ore free from ostigmotism withaut the inter-
positioan of odditionol opticol means. The DIALUX-POL re-
search siand is alternctively made with colcile polorizing
prisms which ore still preferred for specialized wark such os
spectro-pholamelric meosurements or prolonged exomino-
tions and photamicrogrophy with the oid of high-pawer light
saurces, i. e. carbon arc ar xenon dischorge lomps. Far the
some reasons the PANPHOT-POL comere microscope s
regularly equipped with o prism polarizer which is olso
recommended for the ORTHOLUX-POL when this instrumen)
is used in canjuncfion with o high-power light source for work
over long periods.

This cotologue with mony illustrotions ond descriptions of
instruments oims ot providing o complete survey of LEITZ
polarizing microscapes ond occessories wilth full information
as regords the range of opplications or very special uses of
the vorious items so os 10 enoble the reader io select the
ouHfit or supplementory equipment best suited to his work.
Brief specificotions ond codewords ore included ta focilitote
ordering. Porticular ohtention is olso drown lo the biblio-
grophy of the end of this catalogue, where text books and
speciol popers are enumeraled to help the user of our instru-
ments in procuring even mare detoiled infarmotion on fthe
constructian and the use of our insfruments than our cato-
logues ond instruction bacoklels con provide. We sholl be
pleosed to give additionol individuol odvice and submil
guololions through our ogents.
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oM-PUL

Simple Polarizing Microscope

for general examinations

in transmitted light, recommended

for students’ und general l[aborutory work

SM-POL with binoculor wwbe 5 20
and objective centring clutch

Technical Description:

Stand

Combined coarse and fine adjustment with single-knob control
actucting the object stoge.

The scole intervels on the control head indicote 0.002 mm. in the
micrometer range and approx. 0.025 mm. in the coarse focusing
ronge.

Rotating obLect stoge No. 35 of 120 mm. dia., with groduation in
degrees with vernier ond iwo clips (no provision for fitting uni-
versol ratoting stoges).

Condenser sleeve ond rack ond pinion focusing motion. Bushing
in the microscope bose to fit a doylight mirror or o lomp cttach-
ment,

Bayanet iube chonging head and swing-out filter analyser in the
top of the stond.

Revolving objective nosepiece with individual ceniring devices
or objective centring clutch as desired; eoch with slot for com-
pensotars. The objective changer is permanently fitted to the
stond.

Y



Interchangeable Tubes

I

Monocular Pol-tube P 11, inclined, for the reception of
wide-field eyepieces 30 mm. dio. Built-in Bertrand oux-
iliory lens ond pin-hole diophragm, which moy be put into
operation os required.

Binocular Pol-tube S 20, inclined, for the reception of
stondard eyepieces 23.2 mm. dia.

Photographic Pol-tube O 14, verticol, with built-in Ber-
trand ouxiliary lens and pin-hale diophragm os well as
o flonge with index for mounting o top anolyser.

Condenser and Polarizer

Palorizing condenser No. 57 in cylindrical maunt with
swing-out top lens, N. A. 0.90.

Tap port replocecble by a system for N. A. 1.40.
Aperture iris diophragm ond detochable filter polorizer
in rotating mount with markings ot eoch 90° setting.
Other condensers in cylindricol mount {see page 23) can
also be fitted.

IMlumination

The universally adjustable daylight mirrar can be instantly
replaced by the lomp attachment with 6 volt 15 walt bulb
or the Microdic lomp for direct connectian to the mains.

SM-POL wiih photographic-Pal-tube O 14
and objective centring clutch

Microscope Outfits

Polarizing micrascope SM-POL comprising stond with
abjective centring clutch and three objective changing
collars,

rack ond pinion far focusing the condenser,

Pol-tube P 11,

rotating object stage No. 35,

polarizing condenser Na. 57,

first-order red compensator,

plane and concave mirror,

wooden cabinet with lock ond key.

Basic outfit (SM-POL 0-73-4 P 11 35/57)

General-purpose optical equipment:

Achromotic objective P 3.5/0.10

Achromatic objective P 10/0.25

Achromatic abjective P 50/0.85

Huygens eyepiece P 5x {30 mm. dio. with cross lines
and focusing eyelens)

Complete optical equipment No. B 1
{magnifications 17.5-250x)

For other objectives and eyepieces see pages 21 and 22.

Polarizing Microscope SM-POL with objective centring
clutch and optical equipment No. B 1

(SM-POL 0-73-4 P 11 35/57 B 1)

Polarizing Microscope SM-POL with quadruple revolv-
ing nosepiece with individual objective centring and
optical equipment No. B 1

(SM-POL 0-34-4 P 11 35/57 B 1)

Supplementary Equipment

Pol-tube P 11, inclined, for wide-field eyepieces 30 mm.
dia. {os included in above outfits)

Binocular pel-tube S 20, inclined, for eyepieces

23.2 mm. dia.

Paired Huygens eyepieces P Bx, one with cross lines
ond focusing eyelens

Photographic Pol-tube O 14 far wide-field eyepieces
30 mm. dia. with Bertrand auxiliary lens, pin-hole
diaphrogm ond flange with index for a tap analyser
Microdia (15 watt) atlachment for direct connection
to the mains

Spare bulb 15 watts (state voltage)

Low-vollage lamp cttachment {6 volts 15 wats) with
regulating transformer (stote volioge)

Regulating tronsformer for 110-220 volis A. C.
[sepcrate price)

Regulating transformer for 220-250 volis A. C.
{separate price)

Spare bulb 6 volts 15 watls

Woaden cobinet with lock and key (separate price)
Flexible plastic dust cover

For further accessories see poges 21-23.

IMIND

PEBAY
PETRI
PECAZ

ITAWS

IMJES

IMKAS

IMKET

PEBOC
PEBIB

PEHUK

PEFIF

NADAL
LIORN

NANAW-
RESEV

RESEV

RESUY
LINOP
PEITY
ISDID




LABORLUX-POI

Palarizing Microscape with built-in illuminating system

for investigotions in transmitted light end provision

for work in incident light

Technical Description:

LABORLUX-POL with
monacular Pol-tube P11 and
abjective centring clufch

Stand

Cambined coarse and fine adjusiment
with single-knob contrel octualing the
abject stage.

The scale inlervals an the conirol head
indicate 0,002 mm. in the micrameter
ronge ond approx. 0.025 mm. in lhe coarse
focusing range.

Rotating object stage Na. 38 af 130 mm.
dia. with graduation in degrees wilh ver-
nier reading to 0.1°, fricional clamp, 2
object clips and removable ring plale for
mounling the universal rotating stages.
Horizontal davetoiled condenser holder
with rack and pinian facusing motion.
IMluminating system in the microscape base
with removable é vali 15 walt lamp unit.
Bayonel tube changing heod and swing-
aut filter analyser in the lap of the stand.
Horizontal davetailed holder taking the
various inlerchangeable objective chan-
gers and inciden! light-illuminolors.

Interchangeable Tubes

1. Manocular Pol-tube P 11, inclined, far
use with wide-field eyepieces 30 mm.
dia. Swing-out Bertrand auxiliary lens
and independently operated pin-hole
diaphrogm.

2. Binocular Pol-tube 5 20, inclined, for
standard eyepieces of 23.2 mm. dia.

3. Photographic Pol-tube O 14, vertical
lype, with Berirand lens and dic-
phrogm as in the observalion tube P 11
and an additianal flange wilh index
for using a top onalyser.

4. Photagraphic Pol-tube F522, combined
type, far binacylar visian with slondard

b

LARO|
with P
and ol

eye
wic
con
for

Obijec
1. Obj
2. Rewc
bl
obje
3. Verh
polas
cular
4. Vertic
brock
deser
5. ULTR(
for th
mens
partic

Conden:

1. Three-
doveta
0.90; 1
NAT
able f
markin,

2. Other ¢
fitted {

Hluminat
Cylindrical
base of the
oble by g
plane and
light source



LABORLUX-POL
with photegrophic Pol-tube O 14
ond objoctive contring clutch

eyepieces 23.2 mm. ond phalomicrogrophy with
wide-field eyepieces 30 mm. dio. filting the
combined stroight tube with flonge ond index
for using o fop onalyser.

Objective Changers

1. Objective centring clutch with compensotor slot.

. 2. Revolving nosepiece with compensator slot ond

built-in individuol centring devices for 4 or 5

objeclives.

Verlical illuminofor with compensatar slol, prism

polorizer ond 6 volt 15 woit lomp (for full parti-

culors see poge 24).

4, Verticol illuminotor as under 4., but with special
brocket for using the microscope photometer (as
described on poge 42).

5, ULTROPAK illuminotor with & volt 15 waott lomp
for 1he examingtion of unpolished apoque speci-
mens in incident dork-field illuminotion {for full
parliculors see poge 25).

[¥5)

Condenser and Polarizer

1. Three-lens polarizing condenser No. 54 on
dovetoil slide, with swing-out top lens, N. A,
0.90; the top moy be replaced by o system of
N. A, 1.40. Aperture iris diophragm ond detoch-
oble filter polorizer in rotoling mount with
morkings ol each 907 setting.

2. Other candensers on doveloil slide con olso be
fitted (see poge 23).

} IHlumination

Cylindricol & volt 15 wolt lamp unit inserted in the
bose of the microscope from the reor ond reploce-
oble by o sodium vopour [omp. Supplementary
plone and concave mirror for vse with seporote
light sourcas.

Microscope Outfits

Palarizing microscope LABORLUX-POL, comprising stand
with delachable objeclive cenlring cluich wilh 4 ob-
jective changing collors,

rock and pinion focusing motion Tor the condenser,
cylindricol 6 volt 15 waoli lomp unit in lhe base of the
microscope for tronsmitted light,

Pol-tube P 17,

roloting object sloge No. 38,

polarizing condenser No. 54,

regulating transformer for 110220 volts A. C.,

plone ond concove mirror.

first-arder red compensator,

quanrter-wave compensolor,

wooden cobinet with lodk ond key.

Basic ouHit (LABORLUX-POL7.74.5-30 P 11 38/54-+RESEV) PEDUG

General purpose oplicol equipment:

Achromatic objective P 3.5/010 PEBAY
Achromalic objective P 10/0.25 PETRI
Achromalic objeclive P 50/0.85 PECAZ
Achrom. oil immersion P 100/1.30 PELIM
Huygens eyepiece P 8x (30 mm. dio.) with cross lines

ond focusing evelens ITAXU
Huygens eyepiece P éx (30 mm. dio.] with line ¢rass,

micromeler scale 10 mm. with 100 iniervals, {BLTI-
and focusing eyelens IBXTI
Stoge micromeler 2 mm. with 200 intervols OBMET
Immersion condenser cop M. A, 1.40 PUKAP
Complete optical equipment No. B 2 IMIJIT

{mognifications 21-800x)
For other objectives ond eyepieces see pages 21 ond 22

Polarizmg Microscope LABORLUX-POL with objective

centring clutch and optical equipment No. B 2 PEGEF
(LABORLUX-POL 7.74.5.30 P 11 38/54+RESEV 82)

Potarizing Microscope LABORLUX-POL with

revolving nosepiece with individual centring devices

for 4 objectives and optical equipment B 2 PEGIG
{LABORLUX-POL 7.34.5.30 P 11 38/54 - RESEV 82)

Supplementary Equipment

Altachmenis for incident light exominalions as
described on poges 24 ond 25.
Pol-tube P 11, inclined, for wide-field eyepieces 30 mm.

dia. {as included in above oulfils) PEBOC
Binacylar Pol-tube 5 20, inclined, for eyepieces

23.2 mm. dio. PEBIB
Photo-Pol-tube FS 22 for binocular observalion

{232 mm.) ond pholomicrogrophy {30 mm.) PEGAD

Poired eyepieces for S 20 ond FS 22 tubes:

Huygens eyepieces F 8x, one with cross lines ond

focusing eyelens PEHUK
Photogrophic Pol-tube O 14 for eyepieces 30 mm. dio.

with Bertrand lens, diophragm ond flonge. with index

far top onalyser PEFIF
Rototing object stoge No. 39, as Na. 38, but with buill-

in orresting device for eoch 45° setting {this is in
preparolion and can only be supplied on new instru-

menis). PECOD

Detachoble revolviag nosepiece with cenlring devices

for four abjeclives (7.34.-. =) PEZUC

Delochable revalving nosepiece with centring devices

for five objeclives {7-35.—--.~) PEXOQOY

Delochable abjective centring clutch with 4 objeclive

changing collars (7-74-—. =) PEZOB

Reguloting lransfarmer for 110220 volts A, C.

{seporate price) RESEV

Reguloting transformer for 220-250 voils A, C.

{separate price} RESUY

Spare bulb 6 volts 15 walls LINOP

Sodium vopour lomp unit with collimotor ond starting

equipment for 110 volis A, C. NATEC
for 720 volis A, C, NATAB

Sodium vapour burner, os replacement NAPOSB

Wooden cabinel wilh lock and key [seporole price) PEINT

Flexible plastic dust cover ISCDEC

For further accessories see poges 21-31.
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BIALUX-POL

Large Polarizing Microscope

with built-in illuminating system

for alle types of reseorch work

in transmitted light and provision

for work in incident light.

Synchronous rotation of polarizer and analyser.

Technical Description:

Stand

Combined coarse and fine odjustment
with single-knob control octuaoting the
object stoge.

The scole intervols on the conirol head
indicate 0.002 mm. in the micrometer range
ond approx. 0.025 mm. in the coarse
focusing range.

Rotofing object stage No. 37 of 150 mm.
dia., with graduation in degrees ond ver-
niers reoding to 0.19, automolic stage sel-
ting device arresting the rotation ot 457
intervals regordless of the initial setting,
frictional clomp, two stoge clips ond
removable ring plaote for mounting the
universal rotating stoges.

Horizontol dovetoiled condenser holder
with rack ond pinion focusing mation.
[lluminating system in the microscope base
with removoble & volt 15 wott lamp unit.
Bayonet tube changing head and swing-
out filter or prism onalyser with 180°
rototion in the top of the stand. The
rotation con be read on a circular scole
with vernier to on occuracy of 0.1° and
clamped in any position.

The Bertrand lens system con be centred,
focused ond switched in ond out of oper-
otion as required. It is fully effective for
conoscopic work even with the binocular
tube.

Horizontal dovetailed holder toking vari-
ous interchangeable objective changers
and incident light illuminotors,

DIALUX-POL with synchronous
rotation of polarizer and analyser
as well as universal rotating sloge
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Interchangeable Tubes

1. Monocular Pol-tube P 10, inclined, for
the reception of wide-field eyepieces
of 30 mm. dia. and with built-in iris
dicphragm.

2. Binocular Pol-tube S 20, inclined, for
standard eyepieces of 23.2 mm. dia.

3. Photographic Pol-tube O 14, vertical
type, for wide-field eyepieces of
30 mm. dia., with buill-in iris dio-
phragm and flonge with index for
using a top analyser.

4. Photographic Pol-tube FS 21, combined
type, for binoculer vision with standard
eyepieces 23.2 mm. ond photomicre-
graphy with wide-field eyepieces
30 mm. dia. fitting the combined
straight tube with flange and index for
using a top anaclyser. Built-in pinhole
diaphrogm.

Objective Changers

1. Objective centring clutch with compen-
sator slot.

2. Revalving nosepiece with compensator
slet end built-in individucl centring
devices for 4 or 5 objectives.

3. Verticel illuminator with compensator
slot, prism polarizer ond 6 volt 15 wait
lomp (for full porticulars see pcge 24).

4. Vertical illuminator as under 3., but

Top of stand with rotating onalyser, Bertrand
lens system, Pal-tube P 10 with iris
diaphragm and objective centring clutch

with speciol brocket for using the mi-
croscope photometer (os described on
page 42).

5. ULTROPAK illuminator with & volt 15
wott lamp for the examinction of un-
polished opoque specimens in incident
dark-field illuminatian.

Condenser and Polarizer

1. Five-lens two-diophragm polarizing
condenser No. 50 f on dovetail slide
with swing-out top part, N. A. 085;
the top maoy be replaced by a system
of N. A. 1.40. Aperture ond field-of-
view iris dicphrogms and removable
filter polerizer in roloting mount
graduated at 5° intervals.

2. Five-lens Iwo-diophragm polarizing
condenser No. 50p, as under 1., but
with prism polarizer.

3. Other condensers on dovetail slide con
also be fitted {see page 23).

Nlumination

Cylindricel 6 volt 15 watt lomp unit in-
serted in the beose of the microscope from
the reor ond replaceable by a sodium
vopour lemp. Supplementary plone and
concave mirror for use with separate light
sources.

DIALUX-POL with photogrophic tube FS 21, objective
centring clutch ond ottached mechanical stage

Vertical illuminatar with § volt 15 watt lamp
allachment in pasition en DIALUX-POL
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Microscope Outfits

Polarizing Microscope DIALUX-POL comprising stand
with swing-aul rataling analyser, centring ond facusing
Berlrand lens system and detachable objective ceniring
clutch with 4 objective changing collors,

rock and pinion focusing motion for lhe condenser,
cylindrical é volt 15 watt lamp unit in the base of the
micrascope for transmitted light,

Pol-tube P 10,

rotating obiect stage No. 37,

polorizing condenser No. 50 f,

reguloting tronsformer for 110-220 voits A. C,,

plone ond cancave mirror,

first-order red compensator,

quarier-wave campensalor,

woodem cabinet with lock and key.

Basic outfit (DIALUX-POL 7.74-530 P 10 37/50f + RESEV) PEDEC

Generol-purpose optical equipmeni:

Achromalic objective P 3.5/0.10 PEBAY
Achramatic objective P 10/0.25 PETRI
Achromolic objeclive F 50/0.85 PECAZ
Achromatic oil immersion P 100/1,32 PELIM
Huygens eyepiece P 8x (30 mm. dia.) with cross lines

and focusing eyelens . JHAXU
Huygens eyepiece P éx (30 mm, dia.] with lin

cross, micrometer scole 10 min. with 100 intervafs, IBLTI-
and focusing eyelens IBXTI
Stage micrameter 2 mm. with 200 inlervals OBMET
Immersian condenser cap N. A_ 1,40 PUKAP
Complete optical equipment No. B 2 IMIIT

{mognificalions 21-800x}

For other objectives and eyepieces see pages 21 ond 22,

Polarizing Microscope DIALUX-POL with objective
centring cluich and oplical equipment No. B 2 PEGOH
{DIALUX-POL 7.74.5:30 P 10 37/50 f -+ RESEV B 2)

Polarizing Microscope DIALUX-POL with revolving

nosepiece with individual centring devices for

4 objectives ond oplical equipment No. B 2 PEGUJ
(DIALUX-POL 7.34.5-30 P 10 34/50 f + RESEV B 2)

If desired the DIALUX-POL can be supplied with polariz-
ing prisms in place of the filler equipment specitied
sbove. Then the candenser 50 p tokes the place of the
2 50 f and the analyser filler in the microscope top
‘aced by on appropriate prism. Extra cos! PEPUS

12

Sadium vapour lamp in position ar the rear
at the DIALUX-POL base (it 15 firted
ta the LABORLUX-POL in the same way]

Supplementary Equipment

Attachments for incident light examinalions as described
on poges 24 and 25.
Pal-tube P 10, inclined, for wide-field eyepieces
30 mm. dia., wilh built-in iris diaphragm (as included
in outfits specified ot the left)
Binocular Pol-tube S 20, inclined, for eyepieces
23.2 mm. dia.
Photographic Pol-tube FS 21 for binocular observation
(23.2 mm.] and photomicrography (30 mm.)
Paired eyepieces for 5 20 and FS 21 Iubes:
Huygens eyepieces P 8x, one with ¢ross lines
and facusing eyelens
Pholographic Pol-lube O 13, with iris diophragm,
for wide-field eyepieces 30 mm. dio.
Detachable revolving nosepiece with cenlring devices
for 4 objeclives {7-34 —. =)
Detachable revolving nosepiece with ceniring devices
far 5 abjectives (735 —-—)
Detachable abjective centring clutch with 4 objective
changing collars 7-74.—. =)
Arrongement for synchronous rotalion of analyser
and polarizer
Regulating Iransformer for 110-220 volis A, C.
(separgte prica}
Requlating transformer for 220-250 volls A. C.
(separale price)
Spare buli 6 volts 15 walts
Sodium vapour lamp unit with collimaior ond
starting equipinent far 110 valts A. C.

far 220 valis A. C.
Sodium vapaur burner, as replecement
Wooden cabinet with lock ond key (separate price)
Flexible plosiic dust ¢cover
For furlher accessorias see poges 21-31,

PEBUD

PEBIB

PEFOG

PEHUK

PEFED

PEZUC

PEXOY

FPEZOB

PAZUR
RESEYV

RESUY

LINOP

NATEC
NATAB
NAPOB
PEIMS
ISDEC
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EPILUX-PUL

’ for work in incident light
{ore microscopy, cool petragrophy)
with provision for transmitted light.

Technical Description

For ore microscopy and coal petrography the EPILUX-POL
is regularly equipped with a verticol illuminatar incarparat-
ing an a rapid changer a compensating prism and a plane
glass as light deflecting meons for iliuminoting apagque
specimens. Its equipment includes an illuminated field dio-
phragm with collimator, a ratoting prism polorizer with
scale reading 1o 0.25°, on operture diaphragm with vertical
adjustment, a half-stop and a slide with central staps. For
. the reception of the objectives o centring clutch is perma-
nently fitfed fo the verticol iHluminator. The 6 volt 15 wolt
lemp attachment with centring device for the bulb can be
replaced by a collecting lens when o separote light source
is to be used (for further details on the verticol illuminotor
see p. 24).
The EPILUX-PQOL is fully odoptoble for work in trapsmilled
light for which standardized equipment can be instantly

fitted.
Microscope Ouvuftfits Huygens eyepiece P 10x (30 mm. dia.} with cross
lines and focusing eyelens [FWRM
Huygens eyepiece P éx {30 mm. dia.) with
] . . o line cross and micromeler scale 10 mm. with IBLTI-
Incident Light Microscope EPILUX-POL comprising 100 intervols ond facusing eyelens IBXTI
stond with detachoble verlical illuminatar on brocket Sloge micrometer for incident fight with
with builtin é vali 15 woltt lomp, 1 mm, divided in 100 parts on o metol plote 48x27 mm. Homu
5 ehjeclive chonging collors, . .
rack and pinion focusing molion 1o the halder for Compl_e_re o_phcol equipmeni E 2o IMJAR
lrensmitted light condensers, [magnificotions 34-1050x)
Pal-tube P 11, For olher objeclives and eyepieces see poges 21 and 22.
rotoling abject stoge No. 38,
regulating tronsformer for 110-220 vaits A, C., Incident Light Microscope EPILUX-POL with optical PEMEL
wooden cobinet with lock and key. equipmen! E 2a
Basic outfit [EPILUX-POL 7-55:5-35 P 11 38/~ +RESEV) PEMAK (EPILUX-POL 7-55-5-45 P 11 38/---RESEV E 20]
The EPILUX-POL takes the seme supplementary
General-purpose opticol equipment: equipment as specified for the LABORLUX-POL
Achromotic objective P 5.6/0.15 HCvo on poge 9.
’ u lr'.nmers.lon.ob|echve P 12.5/0.25 hcyy Further nccessories for work in incident light:
Fluorite objective P Fl 45/0.85 I11CXS Hand press for levelling specimeﬁs see p. 28
F\uorjie °_'| tmm. ob!eclfve PFI Ofl 60/0.95 HDAX Immersion caps for incident light microscopy see p. 25
Fluorite oil rmm. objective P FI Of‘ ]OSf_]-32 noce Microscope photometer for measuring reflectonce see p. 42
Huygens eyepiece P 8x (30 mm. dio.) with Universal ratating staoge UTR 2 see p. 31
cross lines ond focusing eyelens ITAXU ULTROPAK ifluminator see p. 25

13
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Technical Description:

URTHOLUX-POL

Universal Research Microscope
with built-in illuminating system
for work in transmitted and incident light

os well as phase contrast illumination

Stand

Universally aodoploble stond with built-in illuminoling system for work
in transmitted and incident light. Low-placed coorse and fine adjust-
ment cantrols actuating the object stage. 1 inlerval of the micrameter
scole equols 0.001 mm. Rotoling object stage No. 37 of 150 mm. dia.
ond groduated in degrees with verniers reading to .12 ond ouiomaotic
sloge selting device arresting the rototion ot 459 intervals regardless
of the inifiol seling, frictional clomp, two sloge clips ond o removable
ring plote for mounting the universal roloting stages. Circulor operture
in the lop of the stond for the recepiion of the microscope phatometer
for measuring reflecionce (full porticulors ore given on page 42).

Horizanlal dove!ail slide toking the orrongement for incident phase
contrast illumination and the pholometer unit.

Horizonlol dovetoiled condenser holder with rock ond pinion focusing
mohon.
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Microscope Tube

Photogrophic Pol-lube FS 45, combined type, for binoculor obser-
vclion with stondord eyepieces of 23.2 mm. dia. ot an inclined
position and photomicrogrophy with wide-field eyepieces of
30 mm. dic. in the verticol tube component. Built-in filter onalyser
which can he pul out of operoticn; 1B0° rototion with clomp
and scole with vernier reoding to 0.2°. Berlrand lens system in
centring ond focusing mount operating in both the monocular
and binoculor tube ports so that canoscopic exominalions are
no longer resiricted to monocular vision. The photogrophic tube
is equipped with an iris diophrogm, Ronge with index 1o receive o
lap onolyser and o supplementary verlical tube heod for stondard
eyepieces of 23.2 mm. dio.

Objective Changers

1. Objective centring clulch with campensotor slot.

2. Revaolving nosepiece with compensotor slot and individual
centring devices for 4 or 5 objectives.

Verlical lluminolor with compensator slot.

(far detoiled descriplion see p. 24).

4. ULTROPAIC illuminctor (os described on p. 25}

Phose controst equipment far work in incident light

(for detoiled description see p. 28).

X

n

Condensers and Polarizers

1. Five-lens Iwa-diophrogm polerizing condenser No. 50 on
dovetail slide, with swing-out fop parl, N. A. 0.85; the top
moy be reploced by o syslem of N. A. 1.40. Aperiure ond
field-of-view iris diophrogms aond removable filler polarizer
in ratating meunt groduoted ot 59 intervols.

2. Five-lens two-diaphrogm condenser No. 50g, as under 1., but
with prism polarizer (os required far work with arc lomps,
xenon lamps etc.).

3. Other condensers on dovetcil slide con olso be fitted {see
poge 23).

lllumination
Twa 6 volt 30 wall lamps units are attoched 1o the reor of the
stand for separote or joint ronsmitted and incident illumination,

ORTHOLUX-POL
with ULTROPAK illuminalar

ORTHOLUX-POL with equipment
far incident phase canlrast illuminafion




Microscope Ouffits

ORTHOLUX-POL (basic oulfil} comprising stand,
phologrophic Pol-lube FS 45,

rolating objecl stage No. 37,

first-arder red plate,

quorter-wave plate,

lock-up starege case for interchangeable fillings,
wooden tronsport box,

ORTHOLUX-POL basic outfit

[ORTHOLUX-POL —---- — FS 45 37/-)

Fittings for work in transmitted light:
Revolving nosepiece with compensator slot and
individual centring devices for 4 objectives (13-34-—+ -]

Alternolively:
Obieclive centring <lulch with 4 abjective changing

collars {1374 -+ )
Rack and ginion motion ta hald and focus
the conaenser (- -—-8-)

Lower lamp altachment wiih 4 valt 30 woit bulb, day-
light filler and ground glass screen far transmilted light
(= —e1)

Five-lens two-diaphragm polarizing condenser Na. 50f
Regulaling tronsformer far 100-220 valts A. C.

Generol-purpose optical equipment (iransmitled light)
Achromalic abjeclive P 3.5/0.10

Achromalic abjective P 10/0.25

Achromalic abjective P 50/0.85

Achramatic aif immersian P 100/1.30

Huygens eyepiece P 8x (30 mm. dia.] with crass lines
and facusing eyelens

Huygens eyepiece P 6x (30 mm. dia.) with line crass,
micremeter scale | mm, with 100 infervals and
focusing eyelens

Paired Huygens eyepicces P 8x {23.2 mm. dia ),

one with cross lines and focusing evelens

Slage micromeler 2 mm. with 200 intervals

Immersion condenser cap N. A, 1.40

Camplele oplical equipment No. B 2o

{magnificotions 26-1000x}

For other objeclives and eyepieces sec pages 21 ond 22

Fittings for work in incident light:

Verlical illuminaiar on bracket with verticol dovelail
slide, collecling lens with iris diaphragm, holf-slop and
changing slide wilh central siops, also 5 objeclive
¢hanging callars and a circuler plate as stage insel
{13-55 —--)

Upper lamp attachment for incident light wilh § volt
30 wolt bulb for connection to [he reguloting frans-
former included in the tronsmilied light eguipment, day-
light tilter ond ground glass screen (—-—--5)

Hand press with adjustoble stap for levelling the
specimens an slides

6 melal object slides

Generol-pyrpose optical equipment (incident light)
Achromotic objective P 5.6/0.15

Oil immersian objective P 12.5/0.25

Fluorite objective P Fl 45/0.85

Fluarite oil immersion P F( Oil 60/0.95

Fluorite ail immersion P Fl Qil 105/1.32
Huygens eyepiece P 10x {30 mm. dio.) with
cross lines and focusing eyelens

Stage micrometar for incidenl light with

scale 1 mm. divided in 100 ports on metal slide
48x 27 mm.

Complele aptical equipment for incident light No. € 2b

Far other abjeclives and eyepieces see poges 21 and 22.

OLVAX

PEZIZ

PEZAX
OZARB

EYMZE
PEVIV
REDYX

PEBAY
PETRI
PECAZ
PELIM

HAXU

1BLTI-
IBXTI

PEHUK
OBMET
PUKAP
IMJOV

OPARK

OLTUB

RPIIT
IWMEBI

ICcvo
Incyu
IHCXS

HHDAX
IHDCB

ITWRM

[1DMU
IMJUW

ORTHOLUX-POL for work in transmitted light

with objective ceniring clitch, optical equipment

und transformer for 100-220 volis A. C. OLVEY-
{ORTHOLUX-POL 13-74:8-1 FS 45 37/50 F--REDYX 8 2a)} REDYX

ORTHOLUX-POL, as cbove, but with revelving

nosepiece with built-in centring devices for 4 objectives

{in ploce of the centring clulch) OLVIZ.
(ORTHOLUX-PCL 13-34-81 FS 45 37/50 f+REDYX B 2a) REDYX

ORTHOLUX-POL for work in ransmitted and incident
light with objective centring clutch, vertical illuminator,

aptical equipment for transmitted and inciden! light OLvVO8-
ond fransformer for 100220 volts A. C. RERAS
(OrTHOLUX-POL (137484 ye5 45 37/50 1.4 RERAS (B 22)

\13-55—— E 2o
The same ORTHOLUX-POL outfit as under OLVOB-
RERAS but with revolving nosepiece with built-in
centring devices for 4 objeclives (in place of the oLvVucC-
centring <lutch) RERAS

13-34-84 B 20

(ORTHOLUX-POL( 13755 """ )FS 45 37/50 f--RERAS{ ¢ 50 )
Supplementary Equipment
and Alternatives
Delachoble revalving nosepiece with buill-in
cenlring devices for 4 abjeclives (13:34-—- <} PEZIZ
Detachable revolving nosepiece with built-in
cenlriag devices far 5 abjectives {13:35-—-—) PEXUZ
Delachable abjective ceniring clulch with 4 abjective
chonging callars (13-74-—- ) PEZAX
Vertical illuminatar (13-55-—- ) os des¢ribed an p. 24 QOPARK
ULTROPAK illuminatar {13-18-—- -], withaut analyser,
os described an p. 25 PABAM
Phase contrast equipment for incident illumination
{20-42-—- ) with 5 objectives as specified an p. 28 HXVT
Lower lamp attachmenl for tronsmitted light (- —-—-1] EYMZE
Upper lomp attochment for incident light [~ —- = 5 OLTUB
Sel of lemp attachments for transmilted and inciden!
light (--—-~4) OLTAW |
Regulafing iransfarmer with ommeter for
100-220 volts A. C. {separole price) REDYX
Regulating transformer with ammeter far
160250 valis A. C. [separale price) REFPOV
Dauble transiormer with regulotion and fwo ommelers
for 100220 voits A. C. iseparate price) RERAS
Double transformer with regulalian and two ammelers
far 160250 volts A. C. [seporale price) REPIT

RERAS or REPIT is required in ploce of REDYX or
REPOW when combined incident and fransmitted illu-
mination is la be employed.

Spare bulb § volts 30 walls LINID
Two-diaphragm polorizing condenser Nao. 50f

(with filter palarizer) PEVIV
Two-diaphragm polarizing condenser No. 50 PEVET

{with prism polarizer which is essential for work

with highest power light sources:

Xenon lamps, orc lamps etc.)

Micrascope pholometer for meosuring reflectance by

incident light, os described on p. 42 1HHWTQ
Lock-up slaroge case for occessaries (seporale price) EEVIB
Flexible glastic dust cover ISCIC

For further occassories and alternatives see pages 21-40.

ORTHOLUX-POL
with microicope photomeler
for measuring reflactance
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The PANPHOT-POL represents o large polarizing microscope
cambined with o vertical reflex camera and o high-power illu-
minating errangement in a robust compact unit for universal
application ond especiolly photomicrography in all ronges of
F magnification. The apparolus is olways ready far use ond con
be inskantly adapted for any lype of micrascopic illumination,
abservation and phatography. All interchangeable units being
fully standordized a simple outfit con be purchased to start with

and supplemented for special uses whenever reguired.

e

PANPROT-POL

Large Universal Camera Microscope

PANFHOT-POL
with rotating
mirror refllex
camera {parii-
culars on
requasl)




PANPHOT-POL wilh objcctive centring clutch

Stand

Rigid bose with rectangular upright af light olloy with inlernolly
accommodated surfoce-cooted mirrors for the illuminaling
system. llluminoting orrongement lalerally fitled to the basic
stond ond microscope carrier as well os vertical camero rigidly
attoched 1o the upright frant.

llluminating Arrangement

A filoment lomp 12 volts &0 wotts and an arc lamp or cllerna-
fively a xenon or a mercury vopaur high-power lomp ore occom-
modaled in the svitably designed lamp housing together with o
set of filters which moy be used singly or jointly by push-butlon
action. The filamen! lomp is equipped with o separate filter set
consisting of ground glass screen, doylight filter ond yeliow-
green filler for photamicrography.

Microscope Carrier

The microscope carrier rigidly held in front of the vpright ond
perfectly oligned tokes the interchangeable tube, objective chan-
gers, vertical illuminaters, an abject sloge and various types of
condensers as specified on the opposite page.

Technical Description

af the PANPHOT-POL Camera Microscope

PANPHOT.POL with vertical illuminatar

Ok

R
deg
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PANPHOT-PCL with phase contrast aquipment for incident light

Microscope Tube

Fhotogrophic Pol-tube FS 45, combined lype, for binoculor obser-
vation with stondord eyepieces of 23.2 mm. dio. ot on inclined
position ond for pholomicrography with wide-field eyepieces
of 30 mm. dia. fitling the verticol tube part with flonge ond
index for mounting o top analyser. Built-in rototing Filter onalyser
with ¢lomp 180° groduotion with vernier reading o 0.2°. Berl-
rand lens system in certring ond focusing mount operating in
both the monocular and binoculor tube ports so thot conoscopic
examinalions ore no longer restricted to monoculor vision. The
photographic lube is equipped with an iris diophragm aond on
interchangeoble tube head for 23.2 mm. stondord eyepieces.

Objective Changers

1. Revolving nasepiece which campensolor slol ond individuol
cenltring devices for 4 or 5 objectives.

Objeclive centring clutch with compensotor slot.

Verticol illuminotor with compensaior slal, os described on
poge 24.

ULTROPAK illuminoior with compensotor slot, as described
on poge 25.

Phase cantrost equipment for incident light

(lor poriiculors see poge 28).

Object Stage

Rototing object sioge No. 37 of 150 mm. dia. gradualed in
degrees with voraiers reading to 0.1¢. Frictional clomp. Auto-
molic stoge setling device orresting the rololion ot 45° intervols

PANPHOT-POL with ULTROPAK illuminocior

regordless of the iniliol setting. Two stoge clips ond remavable
ring plote for mounting o universol rotoling stage.

Condensers

Horizontal doveloiled condenser holder with rock ond pinion
focusing mation,

Five-lens hwo-diophrogm polarizing condenser No. 50p on dove-
fail slide, with swing-out top component, N. A. 0.85; the top may
be replaced by o system of N. A, 1.40. Aperture ond fieid-of-view
iris diophrogms ond removoble prism polorizer in rolating mount
groduoted in 5° intervols.

{For ather condensers on dovezail slide see poge 23)

Camera

A verticol bellows comera with mirror reflex housing for plotes
ond films 9x12 em. {3'.“x4'4") is rigidly positioned abave the
microscope. The microscopic imoge on the ground gloss screen
con be conveniently viewed ond focused from the observers
normal position in frant of the instrument. The chongeover from
visuol abservotion to photomicrogrophy is instontly achieved by
simply moving the deflecting mirror, operoled by o loteral lever
ovt of lhe path of roys, thus giving the imoge-forming rays
direct access to the pholographic plotfe.

Microscope Photometer

The meosurement of refleclonce is mode possible by the micro-
scope photometer for which the PANPHOT-POL has been pro-
vided with the necessory meons of receplion (see also poge 42).




Camera Microscope Outfits

PANPHOT.PCL [bosic outfil) comprising

basic stand,

olternative illuminatling arrangement with filement lemp
12 volts 60 walls, carbon arc lamp ond set of filters,
microscope cafrier,

verticol bellows comera 9x 12 em, (34" x 41/}

with delachable mirror reflex hausing,

photographic Pol-tube FS 45, combined type,

roloting abject slage No. 37,

first-order red compensafor,

guarter-wave compcensalor,

regulating transformer for the filament lamp

and resistance for the corbon arc lamp,

PANPHOT-POL, basic outfit, for 220 volis A. C.
(PANPHOT-POL —-~-—7 FS 45 37/~ - IDIKY)

PIBAC

Filings required for work in ransmitted light:

Revolving nosepicce with compensotor slot ond
individual centring devices for 5 objectives (13-35-—:-)
Five-lens Iwo-diophragm palarizing condenser No. 50p
with polarizing prism

Rack and pinion focusing motian with bracket for the
condenser {~-—-B--)

PEXUZ
PEVET
QZARSB

General-purpose optical equipment (iransmitted light)
Achromalic objective £ 3.5/0.10

Achromatic objeclive P 10/0.25

Achromaliz objeclive P 50/0.85

Achromatic il immersion P 100/1.30

Huygens eyepicce P Bx (30 mm. dia) wilh

cross lines and focusing eyelens

Huygens eyepiece P 6x (30 mm. dia.} with line

cross, micrameler scole 10 mm. with 100 intervals and
facusing eyelens

Paired Huygens eyspieces P 8x (23.2 mm. dia))

ane with cross lines and facusing eyelens

Stage micrometer with 2 mm. scole with 200 intervals
Immersion condenser cap N. A. 1.40

PEBAY
PETRI
PECAZ
PELIM

HHAXU

IBLTI-
IBXTH

PEHUK
OBMET
PUKAP
Complele optice] equipment (fransmilted light) Na. B2a  1MIOV
{mognificotions 26-1000x)

For other objectives ond eyepieces see pages 21 and 22.

Fittings required for worlc in incidem light:

Verticol illuminator on bradket with 5 objeclive
chonging rings, collecting tans with iris diaphrogm,
half-stop, changing sligde with 4 central stops and
circular closing disc for the ohiject sloge {13-55-—- -}
and illuminating ottachment

Hand press with adjustoble stop for levelling the
palished specimens on the object slide

Sel of & melal object slides

OPORN

REIT
I'WMBI

General-purpose oplical equipment (incidenl light)
Achramalic objective P 5.6/0.15

Qil imm, abjeclive P 12.5/0.25

Fluorite objective P F1 45/0.85

Fluorite oil immersion P Fl Qil 60/0.95

Fluarite ail immersion P FI il 105/1.32

Huygens eyepiece P 10x {30 mm. dia.) with cross
lines and focusing eyelens

Stage micrometer for incident light 1 mm.

divided in 100 parts on o melol slide 4Bx 27 mm.

IHCVYO
ITCYU
ITCXS
1D AX
I11oCs

ITWRM
oMU

Complele equipment (incident light) No, E 2b IMIUW

For ather abjectives and eyepieces see pages 21 ond 22,

PANPHOT-POL Comera Microscope for work

in transmilled light complete with

centring revolving nosepiece for 5 objectives,
optical equipment Na. B 2a ond elecirical
accessorles for 220 volis A. C.

(PANPHOT-POL 13-35:8-7 F5 45 37/50 p +1DIKY B 2q)

PIBEL

PANPHOT-POL Camera Microscope for work in
transmitled tight complete with objective

centring clutch, optical equipment No, B 2a

and electrical accessories for 220 volis A. C.
(PANPHOT-POL 13-74-8-7 FS 45 37/50 p+IDIKY B 2a)

PIBIM
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PANPHOT-POL Camera Microscape for transmited

and incident light with centring revolving

nosepiece for 5 objectives, vertical illuminator

ond oplicol equipments for transmitted and

incident light, complete for 220 vohlts A. C.

(PANPHOT-POL { 133587 5 45 37/50 p+ IDIKY (2 29)
13-55-—— P E2%b

PANPHOT-POL Camera Microscope for tremsmifted

and incident light with objeclive centring cluich,

vertical illuminator and oplical equipments for

tronsmitied ond incident light,

complele for 220 volts A. C.
(PANPHOT-POL ({5782 s 45 37/50 p1DIKY (£ 20

Supplementary Equipment

Delachoble revolving and centring nosepigce

for 4 oblectives {13-34:—-—)

Delochable revolving ond ceniring nosepiece

far 5 objeclives {13-35-—--)

Delachable objective centring clutch with 4 objective
changing collors {13-74-—- -}

Two-diaphragm polarizing condenser Na. 50 p
[with prism polorizer)

Vertical illuminator (13-55-—- -}, os described on p. 24
and ilfuminating attachment

ULTROPAK illuminotor (13-19- - -), as described
on p. 25

Phase conirast equipment foc incident light (20-42- —- -]
with 5 objectives and illumingling aHachment

{far full particulars see page 28)

Law-power incideni iliuminator, field dia. 35 mm.
Law-power incident illuminator, field dia, 60 mm.
Microscope photometer far meosuring refleclance
in incident light (os described on p. 42

Spare bulb 12 volts 60 wotts

Regulating transformer for 12 vol) 80 wat lamp
far 160-200 valts A. C. (separote price)
Alternative ifluminating arrangement

with carbon ore lamp complele for

220 volis AL C, [~ —-— 7)

Allernolive illuminating arrangement

with xenon discharge lamp XBO 162

complele for 220 volts A. C, (—-—-—-42)
Alternative illuminoting orrangement

with high-power mercury vopour lamp

CS 150 complete for 220 volts A. C. (- —-—-24)
Flexible plaslic dust cover

PANPHOT warking dosk

in madern writing desk form with hard plastic covered
top, with sliding drawing plote and lhree lock-up
drawers lor accessories

Dimensions: 70 cm. high, top plate 120 % &5 c¢m,

Lined fitfings can be provided in 1he drawers for
accommadaling the vorious accessaries far adequale
siorage (quotations on request).

PIBON

PiBUP

PEZIZ
PEXUZ
PEZAX
PEVET
OPORN
PABEN
IHYBE

quolalisns
on reguest

[TWZC
LILOM
REWQOB
LAZIC

LAZCD

LAZUF
NIITVR

NITUD

PANPHOT-PQ
set up on

| working desk.
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General Microscope Accessories

Objectlves for work In transmitted light

. — o

o e 25
e g y ok
Designotion 3,:'_5‘5_ Type of oo
. @« 5w | eye- = Code word Remorks
Magnificerian{ Aperure 5o .n| $E
. piecel}| 3 5
in mm. L )
P 2.510.05 20 HO | DO PEART | 3.2 mm. eyepieces only
7 P 3.2/0.12 35 HO | DO PETTA ' Not for SM-Pol
H H | > P 3.5/0.10 p£) HO DO PEBAY
Objectives w3 P 4.3/0.15 27 HO | po IAYW) } olso for tube length 215 mm.
Ex P 64018 17.5 HO Do PETME on verticol illuminoror
. B 2 ° P 107025 57 HO oo PETRI
Qur polarizing microscopes ore g% P 13:0.40 3.4 HO DO PEAMP
equipped with objectives which are £ P 25/0.50 092 | PC D PEAPS
rq pfp ' ' that they have Q5 P 45/0.65 0.60 | PO HO)| D IAZYI
i rorrl § rESS, s0 Ino E).! av B P 50/0.85 0.40 PO o} PECAZ Speciol type for conoscopy
no polarizatian effects of their own. 8 P 637085 029 | PO ol PETIS
In arder to preserve this stote, the P £370.85 029 | PO D! IBAZY
abjectives must be hondled with iz W 011 e | po o BHO!
core OHC_l nof EXPOSSd to severe ;-ggg P W 90/1.970 0.09 PO D PEWAT
changes in temperoture. It must be ohe |POI+WI02| 058 | HO | DO 1BCDI
N pointed out, however, thot especial- LR £sg ‘;g:: + W]gg;?-gg | 8::% ;8 [D)O :’BE[I?S\IA
ly with high-power systems whan T : :
{ T ; =
USE.Bd between CFIOSSEd po]cmzmg 5 % (P} FI Oil 547095 0.22 PO Do PEFAM
units the field of view moy not show £ g‘g Z (P) FLOIl 70/130( 020 | PO D PEFOX
camplete extinction. This is due to =R2s | (PFOI 951321 014 | PO o PEFUN
i fumfnge of crhe lans of p;lori- 5 Z3 | Ao na13l oo | PO | D 1BEHI
: : . when using plano-objectives in conjunic-
Eafion in relohor_w to the angle of 8 (Py Pl 4/0.00 15 PO DO PLAVS IIcmwitho?dlnnaryone!sunIhasamarlmse—
incidence of the light brought about %u—: (P) Pl 10/0.25 7.5 PO DO PLABY piaca the fater will require PLEZY adup-
; i 2% (P) Pl 40/0.65 058 | PO D PLASP lors.
by the refroction of the ||Qh' on o (P} Pl Apo Ol 100/1.32 0.97 PO D PLARN { speciol type for use
slrangly curved lens surfoces. ° in the tropies on request
B Fer the exomination of malerial % H UM 13;8;} ::g :8 g}g} Iltc::géll W_i"zsesmﬂﬂ:r=}g.§ |
h isO- g e} UM A . . wilh segment r =13,
showing anly weok effecis of oniso = 8- UM 20/0.33 145 | PO |D(0)| icesi T . With segmant r=13,5
fropy ond especially for meosuring £ §¥L | um mox | 1| PO | DIO)| 1€QDI | RN withsegment r=13,8
purposes in polorized light only E —£= UMK 32/0.60 0.49 | PO | D{O) IWUS wilh segment r= 6,06
. achromatlic objectives ore used. The E E UMK 5070.60 075 PO D (O} PEHIH with segmenir= 573
3 exclusive use of gloss lenses and = UM 5/000 | 1493 | HO | DO ICNXI Woanifcations  3-2/0:07
special methods applied in_their Soexs UM 10/012 (1499 | HO | DO | 10z | .0 d R 650015
menufocture ensure that these sys- 2 338¢ UM ggig-g }4-;? :8 38 :gpﬁél ifls dio- are s follows ;g;g-gg
fems ore free from stress ond po- £ 58 BﬂK /080 gjg,} o | po I1\«8U5 phicgm *ri'hﬂ_U' theuse a0 690
larization which is indicoted by the & UMK 501060 | 659 | PG | DO | PEHIA arosogment 331940
engraving P in front of the rype
nuimber. For [ess criticol work ond Ives for i Hah
photomicrography olse Flycrite ond Oblectlvas tor incldent light
plano objectives may be used. Their oy =y
- - . =
superior  spherical and chromatic Designation | 3% 5 | 7Peo! —;% cos femark
carrection will be noliceable when Mognification / Aperture | § 2 r:;") B g ode word smarks
abserving with full illuminating in mm. | ° A
apertyre. All these systems moke
p_ F Al it 4 T hkh P 4.3/012| 32 HO DO 1IATS
use of fluorite components whic . P 547015 | 28 HO Do HEVO
are not always free from disturbing $§ P B.0/0.18 | 165 HO | DO HOPS
internal optical voriations, so that £ P 1650!3.42 3.;6 gﬁ‘i) gO Iilg\&VQ
8% P 50/0.65 | 046 |HO(PO) HORT
ihey canaat bi recommended_ _for 33 P 507065 | 055 |HOPG| D EOXI
measuring work or the recognition POil-W12.5/0.25 | 035 | HO DO HCYU
of weak double refraction. These POil=W2S /065 043 | HO | DO NCzZw
ohjechives which ore only suitoble
N L - - [F) FI 45/0.85 0.43 PO o] HCXS
fpr_polormng _work within certain 28 (P} FI Gil 607095 | 038 | FO 00 DAY
limits are designated by the en- 5% (P} ACil 80/1.30| 036 | PC (YO | lDBZ
groving (P). ) (P} HOiIl 105132 030 | PO (D)O| DCS
S ] ] o (P} FI O 125/1.32| 020 | PO (D)O| NDEF
All aobjectives for abservolions in
trensmitted light are carrected far s 8 UM 5/0.10 | 1189 | HO | DO ICNXI Rognications 461007
a mechanicel tube length of 170 mm. f5es g UM 10;0.22 ”-2:] HC 08 :ana wih  ond aperures 8]'5"8'}5
and thas r ininci i Yo E ' : 1ris dlo- ore us Dollow :
d thase for work in incident light iio 2 E Bm 52,8338 }j g,; 58 BO |c2}|:|)| A l” 23020
h L Px . ) .
for @ mechanical tube length of 5:5%% UMK 32/060 | 653 | PO | DO | nwus | #hmem :,"ﬂ“sfg'r;:n‘:“ 25/0.40
215 mm. in occordonce with the re- = e UMK 50/0.60 653 | PO DO PEHIH 4010.40
quirements resulting from the use of
the vertical illuminafor. Oblecilve changing collors, singly PIZUT
The objectives ore screwed o o re- ) HO = Huygens eyepiece, PO = Periplonolic eyepiece
VO'V”I’Q nosepiece l(Wlfh l?Ullf"ln 2) D = with cover gloss 0.17 & 0.05 mm. lhick, O = withoul cover glass, DO = for use with or without cover
T-POL centring devices) or single objective gloss, DI = requiremen! of minulest cover gloss voriations of 0.17 = 0.01 mm. or wccurote odjustment of
chonging collars filling the objec- the objective corrections moont.
dosk. tive Chunging clutch. 3) These working distonces ore volid for exomining specimens wilhout cover gloss,
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Eyepieces

The type of eyepiece best suiled for
use with the wvarious lypes of ob-
jeclives is indicafed in the opposite
table where HO is a Huygens type
and PO a Periplanatic eyepiece.

All eyepieces with built-in cross
lings or a micrometer scole have an
odjustable eyelens for accurate
focusing. The eyepiece crass lines
are always carrectly oriented in the
microscope tube by means of a laje-
rol lug. The fube adapler included
in all microscape outfits enables
standard eyepieces of 23.2 mm. dia.
lo be used in the polarizing tubes
for 30 mm. eyepieces.

Far the weorers of glosses we re-
commend high-point eyepieces with
which the exit pupil is at a grealer
distance above the eyelens so that
in spite of the longer viewing dis-
lance the whole of the image field
can still be abserved, thus making
it unnecessary 1o remave the eye-
glasses far microscopic observation.

Eyepiece Micrometers ond Graticules

Desig- Field Codeword
nation |Type}| of view Grollcule or cross lines
(Mognif.) mm. singles pair
ow o| P S5x [HO| 230 cross lines 1AWS
E § B | P é&x |HO| 21.5 for the receplion of grolicules iBLTI
&'a E| P éx [HO| 215 grolicule 10 mm. with 100 intervols 1 IBLTI-IBXTI
B2 E| P 8x |HO| 194 crass lines HAXU
2@ 2| Plox [HO| 180 cross {ines 1I'WRM
_— S| P éx |HO| 167 groticule 10 mm. wilh 100 Intervals IBUNI-OCBUH
5% 2| P 8x |[HO| 142 | crass lines PIIWF
T E P 8x |HO| 15.0 groticule 10 mm. with 100 intervols 11w sO.CCBUH
% S| P Bx |PO| 160 graficule 10 mm, wilh 100 intervals PEPEN-OCBUH
w o g | P10x | PO 15.2 crosslines PATEG
o =g |GFIOx |GF | 180 | - PERIR
T® gD |GFléx | GF | 150 - PERCS
8% a E GF20x | GF | 120 - PERUT
Sm 2~ |GF2x | GF | 100 - PESAP
3 23 | GFZ3xM| GF [ 10.0 grolicula 10 mm, with 100 inlervols | PESER-QCASY
- P &x |HO | 167 one gyepleca with graliculo 10 mm./100 intervats PAZAL-OCBUH
22 | P 8x |HO| 150 one ayepiece with crass linos PEHUK
22 8| P Bax |HO| 150 ane ayepiace with groticula 10 mm./100 intervals PAZEM.OCBUH
s P pgx |[PO| 0 one eyepiace wilh groficula 10 mm.J100 inlarvals PAZIN-OCBUH
53 E| P10Ox | PO | 152 one eyepioce with cross lines PAZOP
-8 £|GF10x | GF| w0 | - PESIS
&3 g | GF 1éx | GF | 150 - PESOT
25 GF20x | GF | 120 - PESUY
= GF25x | GF | 10.0 ong eyaplaca wilh grolicule PELOM-OCASY
_ 6,3 x PO | 200 - PEOHM PEUCK
g § E Bx FO 18.0 - FEXAY PEXEW
ce E 0 x PO 4.0 - PERAN PEREP
<0 o 1W0xM| PO [ 140 gralicule 10 mm. with 100 intervals PEOLS-OCASY | PATAFR.OCASY
27 8| 14x |rPO | 120 | - PEOMT PEUHP
25x PO 8.0 - PECRX PEUKS

) HO = Huygens eyepiece, PO = Periplonotic eyepiece, GF - Periplanclic wide.field eyepiece

Far use with the eyepieces specified above the fallawing grali-
cules can be supplied. They are ovailoble with and withaut metal
mount. The lalter lype is required far plocing the graticule on
the fixed field-of-view diaphragm inside slondord eyepieces
whereos the measuring eyepieces with focusing eyelens require

the gralicule discs without metal mount.

Eyepiece micrometers

5 mm. with 100 inlervals
10 mm. with 100 inlervals
10 mm. with 200 inlervals
Line cross

Micrometer scale with line cross
10 mm. wilh 100 intervols
8 mm. with 80 intervols
with diaphragms 9.2 mm.
10 mm. with 100 intervals
wilh diaphragms 13.5 mm.

Eyepiece ne! micrometers
5x5 mm. divided in squares
0.5x0.5 mm. each

10x 10 mm. divided in squores
0.5%0.5 mm. each

10x% 10 mmn./squores 1x1 mm.
10x 10 mm./squares 2x2 mm.
Se! of net micromelers

10x 10 mm./squares 0.075 mm,
10x10 mm./squares 0.2 mm.
10x 10 mm./squares 0.5 mm.

unmounted
OCATZ

OCASY

CCBAC
OCAMT
CCBUH
CCBIF

IBXTI

OCALS
ICKRI

JCLTI
ICMVI

OCARX

mounted
OCUFI
OCUME
QOEEFK
QFPLA
QCCAD
OCBOG

OCCEF

OCNET
CCFOK

OCHAI
OCHOM

OCIKT
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WRIGHT Universal Eyepiece

Wright eyepiece and

analyser

This special eyepiece is designed far use with the top anolyser
and lakes for positianing in its intermediate plane compensa-
tian wedges, half-shadow plates and wedges. It can only be
maunted on vertical (photographic) tubes and not the regulor
inclined observalion eyepiece tubes.,

Specification:

Wright universol eyepiece with field-of-view iris dia-
phragm, facusing eyelens, compensatar sto!, ond

flange with index for the tap analyser

Tap anolyser with 360° gradualion reading fo 1°

Plates fitling the Wright eyepiece slal

1. Combination quartz wedge afler Wright with

orientalion scale
. Quorlz wedge 1st-4ih order
. Quorlz double wadge after Wright

. Half-shadow plote after Nakomura
. Holf-shadow wedge afler Mocé de

"'-IO\(J'\:D-UM

. Soleil's double plote

Quortz-gypsum compensotor after Johannsen

Lépinoy

For o delatled description of the compensaotars,
holf-shadow plotes elc. sec pages 34-36.

ICUMI
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Condensers

Polarizing condenser No. 57

Polorizing condenser No. 54

13

)

Polariting condenser No. 504

Path of 1oys in the dark field condensers
lep: immserion dark ficld candenser D 1.20 A
boMomn: dry dorklield candenser D (.60

A. Polarizing Condensers *)

Polarizing condenser Ne. 57 in cylindrical shding mount, with swing-oul lop
component, N, A. 0.90; the top moy be reploced by o systemn of N. A. 1.40. Aperture
ifis diophrogm ond removoble filter polorizer in rololing mount with morkings o!
20 inlervols [os conleined in SM-POL basic outhil}

Three-lens polorizing condenser No. 54, on doveloil slide, with swing-oul top com-
ponent, N. A. 0.90, which may be replaced by a sysfein of N, A, 1.40. Aperture iris
dicphrogm ond removoble filter polorizer in rolating mount with merkings ot $0°
intervols {os contoined in LABORLUX-POL bosic outfil)

Five-lens lwo-diophrogm polorizing candenser No, 50f, on doveioil slide, with
swing-ou! lap componeni, N. A, 085; the top moy be replaced by o system of
N. A. 1.40. Aperture iris diophrogm eond fecusing illuminoled field dicphrogm,
removoble filter polgrizer in rototing mount with graduotion in 5% intervols {os
conloined in DIALUX-POL and ORTHOLUX-POL baosic outlils)

Five-lens !wo-diophrogm polarizing condenser No. 50p, os wnder PEVIV but with
prism polorizer [as conloined in The PANPHOT-POL bosic outfil)

B. Bright Field Condensers *)

No. 76 Two-diophragm brighl field condenser with swing-cut top componenl,
N. A, 0.95, aperlure ond field-of .view dicphrogms, on devetail slide
No.77 as No. 78 but in cylindrical sliding mount
Interchangeable condenser top component N, A, 1.40
filling Nos. 76 ond 77
No.80 Two-lens condenser wilh swing-out top componeni, N. A, 0.90, wilh iris
diaphragm ond filter holder, an slide
No.81 as No. 80 but in cylindricol mount

C. Dark Field Condensers *)

Na.82 Immersion dark field candenter D 1.20 A in centring mowunt, on davetail
slide, in case
No.83 os No. 82 bul in cylindrical sliding mouni
for use with these condensers the Fallowing objectives with &uill-in
iris diaphrogm are particularly recommended.
Achromatic oil immersion Oil 100/1.30-1.10
Fluorite oil immersion Fl Oil 95,1.32-1.10
No.84 Dry dark field condenser D 0.80, in cenlring mount,
on dovetail slide, in case
No. 85 os No. 84 bui in cylindricel sliding mounl
Specicl objective for use with D 0.80:
Achromatic objective 83/0,85 with iris diaphragm

] Condenser in dovetail slide fit ihe micrascope LABORLUX-POL, DIALUX-POL,
EPILUX-POL, ORTHOLUX-POL and PANPHOT-POL.

Condensers in cylindrical sliding mount fil the SM-POL microscope only.

D. Phase Conirast Condensers

See poge 28.
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VARIOCOLOR

The VARIOCOLOR is an auxiliary device 1o the microscope con-
denser enabling the colour of the microscopic field of view to be
varied continuously. Thus colour controst can be achieved for
stained ond unslained microscopic specimens for more con-
venient detection of imoge details and diagnosis.”

*} It mwust be painted out that sirictly monachromalic light is nol
provided by the VARIOCOLOR attachment. Light of o narrow spectrol
range can only by expected from a monochromolor and for many
practical uses also from spectral fillers [see pages 55-57).

Vertical llluminator

Verfical ilfuminalor with & vailt 15 watt lomp as supplementary
equipment for LABORLUX-POL and DIALUX-POL microtcopos ’

All LEITZ polorizing microscopes (with the exception of the
simple SM-POL slond) ore orranged for toking a verlical illumi-
nator lo moke these instruments fully suitable for examinations
in incident palarized light.

The vertical illuminatar is available in twa madels, i, e. with built-
in light-saurce and horizantal dovelail slide fiHing the micro-
scopes LABORLUX-POL ond DIALUX-POL and olso with brocket
fitting the verlicol doveloil holder on the ORTHOLUX-POL ond
PANPHOT-POL with which the necessory illuminotion is provided
by the built-in light sources.

As light deflecting means the verlicol illuminatar incorparates an
o rapid chonging device a plane glass plate and o compensaling
prism (iropezoid ofler Berek), which deflecis the illuminating roys
without causing any change in their polarizotion condition. The
rotation of the detachable polarizer prism con be read to 0.25°,
A collecting lens, o vertically adjustable operture diaphrogm, an
illuminated field diophrogm and a horizontally adjustable col-
limotor ensurs perfect guidance af the illuminaling roys. Disiurb-
ing reflectians and glare can be effectively eliminated by mak-
ing use af the built-in half-stop or a set af ceniral stops arronged
on ¢ sliding holder. The objectives are filled to the precision
objective changing clutch wilh three-point cenlring arrongement,
Special requiremenls have to be met if the microscape phola-
meter far meosuring reflectance is to be combined with the above
equipment (see page 42}.
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Specificatians:

VARIOCOLOR citachment
with intermediale adepter LUYOX fitting 1he
polarizing candensers Mas. 50 and 54

YARIOCOLOR ottochment
wilth intermediale adopter LUYOQOY
fitting the polarizing condenser No. 57

VARIOCOLOR oitachment
with intermediate adapter LUYAT fitling the
two-diaphragm condensers Nos. 76 and 77

-

g

Specification

Vertical illuminater far the DIALUX-POL
and LABORLUX-POL micrascopes

Vertical illuminator on horizontal chenging slide, com-
pensatar slot set at an ongle of 45°, rigidly oltached
lamp, & volts 15 walts, Berek compensating prism an
ropid changing axis with plone glass plate, horizonially
odjustable collimator, illuminoled field iris dicphrogm,
detachable rotaling prism polarizer, central stop slide,
half-stop aperiure iris diaphragm with vertical adjust-
menl, illuminating lens and 5 objective changing collars
[7-55-~35)

If not avoiloble, the regulaling transformer 110/220 volls
for the 6 volt 15 wott lomp must be provided

The illuminalor equipment PEDAB con, if desired, be
supplied without the changing slide with a se of central
stops: Vertical illuminator, as described above, but
withaul the central stop changing slide

The vertical illuminator con be easily adopied for use
in conjonclian with o separate light source (sadium
vapour [amp, monochromalor elc.) by screwing o spe-
cial coilecting lens in place of the lemp unil.

Collecting lens for separcte light sources

- ground glass disc
— palarixzing filter

——— crysial plate
e pelarizing filler

LUXOW-LUYOX

LUXOW-LUYOY

LUXOW-LUYAT

PEDAB

RESEV

PEHAF

PEHEG:

Vertic
and P

Vertic
verlic
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glass

limatg
rolatr
lors. |
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Vertical illuminotor for ORTHOLUX-POL

and PANPHOT-POL microscopes

Verlical illuminator for GRTHOLUX-POL on bracket with
verfical inlerchange slide, tube slot at 457 for inserting
compensatars, Berek compensoting prism and plane
glass on ropid chonger, horizonlally odjustoble col-
limator, illuminated field iris diaphrogm, removable
roteling prism palarizer, and $ abjective changing cal-
tars. Detachable ocuxiliary colleciar with ceniral stop
changing slide, half-stop verlically adjustable aperture

iris diaphragm {13-55-—--) OPARK
Verlicaf illuminator for PANPHOT-POL, as abave, but

inclusive of illuminoling lube QPORN
Box for QPARK or OPORN QblIc

Vertical illuminalor
for PANPHOT-POL,
as abave, bul with
illuminnoling tube
OQOPORN. Venricol
illuminalor asx
supplied for
ORTHOLUX-POL

and
PANPHOT-POL

Immersion Caps
for Microscopy in Incident Light

fn incident light microscopy imoge quality os re-
gords freedom from reflections ond moximum con-
Irost con be greatly improved with the oid of
immersion cops. This method is porticularly effec-
tive with methylene iodide immersions in ploce of
the usuol oil immersions. The ordinory oil immer-
sion objeclives hove praved wholly sotisfoclory for
the wide field of applicotions as regords the micro-
scopic examinalion of peot ond soft brown coal.

However, for studying hard brown coal, os one
outstanding exomple, the methylene iodide immer-
sion will be found superior to the ordinory ail
immersion.

Qur dry objectives for incident light

P 4.3/012

P 8 /018

F 16.5/0.40

can be supplied with immersion cops for cedor
wood oil or synthetic oil {refroctive index 1.5153) ond
olso for methylene iodide. These cops con also be
fited subsequently to existing objeclives of the
obove lypes excep! those of older construction,
Best resulfs with these objectives will be obtained
when they are used in conjunclion with 10x eye-
pieces.

la} Immersion cops with front plate for oil n = 1.515
{with a block idenlificalion ring}

Immersion cop for objective P 4.3/0.12 IKDUJ

Immersion cop for abjective P 8/0.18 IKEHN

Immersion cap for objective P 16.5/0.40 IKELS
{b) Immersian cops with front plafe for methylene

iodiden = 1.74

{with o blue identificotion ring)

Immersian cap for objective P 4.3/0.12 iKDAD

Immersion cop for objective P 8/0.18 IKDEF

lmmersion cap for objective P 16.5/0.40 IKDOH
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/"\ Faih of roys in the ULTROPAK,
% z inciden! ligh! iltuminalor

ULTROPAK
Incident Light Hluminator

This equipment furnishes dark field illuminotion for the exomina-
tion of opogue specimens. It is equally sudtoble for the study
of inclusions, elch figures ond surfoce structures as well os
exominalions on living objects in biologicol and medical work.
The supplementory polorizer used in conjunclion with the anoly-
ser in the top of the microscope couses on imoge formation
solely by the light roys irregulorly reflected ond depolorized on
the siruciures of the specimen. Alternolive illumination by trons-
mitted light and olso combined illuminotion con be established
by the simultoneous use of a substoge condenser.

Canstructianal features

The ULTROPAK illuminalor consists af o melal hausing with buili-in
inclined deflecting mirror with central aperture, illuminoling attach-
ment ond boyonel chonging mount for a set af special UO objectives
wilh verticolly adjusioble ring condensers. The arrangement of the
various components ond lhe path of rays is shown in the obove
illustration.

The mast fovourable odjusiment of the condenser depends on the
kind of specimen ond porticulorly on its surfoce siructure, A grodu-
olion enables condenser settings to be read for fulure reference thys
focilitating the loter exomination of molerials of a similar surface
struclure requiring the some condenser selling.

A filter polorizer con be readily inserted in o holder rototing through
90°. With the ULTROPAK for the LABORLUX-POL ond DIALUX-POL
wmicrascopes the ceniring and horizontolly adjustable illuminont with
6 valt 15 walt lamp 15 rigidly oltached, whereos with the ULTROPAK
model for the ORTHOLUX-POL and PANPHOT-PCOL use is made of
the built-in light sources of these instruments. The set of ULTROPAK
objectives comprises syslems with long working dislonce from 3.8x
up to 100x initial mognification.

Universal opplicolion is ensured nal only by the suitably graded
mognifications of the various objectives bul olse by the ovoilability
of objectives with the numericol apertures mast frequently uvsed in
practicol work. The UO objectives differ from ordinary microscope
objectives in fheir boyonel mount ond the ring condenser atlached
10 i),




The low-power ULTROPAK objeclives ore filled with o ring condenser
specially motched in ils focol length to that of the objective. Medium
and high-power objectives (fram 22x upwords) hove o double ring
condenser which is identical ond could be inlerchonged on vorious
systems. For praclicol use, however, it is recommended to purchase
each objeclive complete wilh condenser lo have it clwoys reody for
use ond for ropid changeover from one objeclive ond one mognifi-
cotion }¢ onother.

The abjeclives wilh their onnulor condcnsers arcund them ore ex-
ternally designoted by engroved rings fitled to their metal mounts.
Special lighling effects con be brought obout by the use of odjustoble
seclor diophragms ond colour filters fitling into a filter slot of the
ULTROPAK Tigh! entrance tube. Drop-in funnel stops of various sizes
can be used in the objectives proper if it is desired to increase the
depib of focus. However, stopping down should not be carried oo
far since this will odversely offect to a cerloin exient the resolving
power.

For exomining maist meteriol or materiols in liquids, surfoce reflec-
tions must be eliminoled to ensure perfect imoges. This is ochieved
by speciol dipping cones designed for fhe UQO dry objectives and
immersion cops for the UO immersion systems.

ULTROPAK objectives

UO objeclives W88 5 ] - g Supple-
Bz 9 2 @
Mognif./Aperturs £ ag 2a EE‘ < me.nrury Codeword
P — > 8 equipmeni

[ 5 [ ae | K7 | s | A

3 65008 | 16 | HO | K&s e wlh |l erE
|5 M2s | &7 | w0 | Kk || deRI s | veeg
s | & M LAM029) | - HO K11 i Foruse with | AKTEE9
E o 2 LAMNAT) | - HQO K 22-100 |/ dipplng cone | ALEEQS)
o > 22/0.45 | 21 HO | K 22-100 only ALVEE
=] e 3055 | 1.0 | PO |K 2-100 PAKAW
o 501045 | 0.7 | HOPO [K 22-100 AMEEP

o = x .

o % w5085 | 057 | PO |K 22-300 ANEEO
g5 W 75090 | 045 | PO |K 22-100 ANZEE

= W0 | 042 | PO [k 22-100|  Avollable AOBEE
= Elonrw23i055 | 0.65 | PO | K 22100 | With immetsion | AQEFN

22 - E| Oil 60085 | 057 [ PO |K22-100| cms APDEE
SZ(G=| Oil 7500 | 05| PO |K22-100| S0 apEEm
25T S Qo | 048 | PO (K 22-100 AOEEL

'l HOQO = Huygens eyepiece, PO — periplonclic eyepiece recommended,

7} See loble below.

3) The objeclives UOQ 11 1LA. ond UO 22 LA, ore limited in Iheir use wilhoul
dipping cone ond requirc in this jnslonce the opplicolion of The 5 mm. ond
lhe 3 mm. drop-in funnel slop respectively.

¥} The cadewords al lhe UO 11 [LA. and 221 A, objeclives include the dipping
canes.,

Dipping cones and immersion caps

Uloriag conts Remarks —l Codeword
and immarsieh 605 I
3.8 for dry objective UO 3B . . . . . .. .. AREEK
- 5 far dry cbjective UOS . . . . . . ... ARHEE
s 6.5 for dry obiective UO 65 . . . . ., ., . ASEE
= 11 for dry objeclive UO 1T . . . . . .. .. ASKEE
Bl V1L AS for dry objeclive UO 11 1 A, (tar direc
= observotions on molst moleriol} . . . | ATEEH
221. ALY for dry objeclive UQ 22 1. A. {for direct
observaliens ¢n moilt molariol) . . . . AUQEE
lmm, tops for UQ immersion objeclives 23-100, wilh
EZ 23100 4 objecl slides, 50 cover slips ond «
lube of cover ploss cemenl . . . . . . AWSEE
“ olreody included in cede words AKTEE ond ALEER
Rellecling condenser ¥2-100, suiloble for use with oll UC ob-
jeclives of lhe 22-100 ronge, producing. llol incident shorpty
defined illuminclion. Specially recommended for 1the exominclion
of the deep-seoled slruclure of on ohjec) in which siructurotl
deldils ocbove lhe orea lo be examined musi nol be lluminoled
at the same time AQFEE

2%

Ring condenser for relief observations

Relief condenser with one intermediole collor ond o
funnel slop, os required, withoul objeclive, in cose
{stote type of UO objective with which the condenscr
is to be used]

The following supplementory items are avoilable
Infermedicte collor with funnel stop for

objeclive UO 3.8

Intermediate coliar with funnel stop far

objeclive UO 5

Inlermediole collor wilh funnel stop for

objective UO 6.5

Intermediote collar with funnel slop for

objeclives UO 11-30

Cose for storing o relief condenser complele with

oll inlermediole coflars ond funnel slaps

Specification

ULTRCPAK illuminator
an brackey fitting the microscopes
ORTHOLUX-POL ond PANPHOT-POL

ULTROPAK iHlyminglor for DIALUX-POLond LABORLUX.
POL with rigidly built-in inclined mirror with cenlrol
operfure os iight guidance element for the ring conden-
ser of The UD objeclives, boyonel chonging mouni for
the latter, rigidly oftoched & valt 15 walt lomp with
slet for The accommodaotion of filiers, seclor diophrogms
ond o slip-in rotaling filter polarizer (7-22.--35), in case
ULTROPAK illuminalor, as described, but without lomp
unit, for use on the ORTHOLUX-POL (13:18--- )
ULTROPAK illuminolor, as described, buil wilh light-
screcning slecve in ploce of the lomp unil, for use on
the PANPHOT-PQL (13-19---—)

Cose for PABAM or PABEN

ULTROPAK illyminator with lamp unit and dovelail slide holder lor use on the
LABORLUX-POL, DIALUX-POL and EPILUX-POL

Accessaories

Firsl-order red compensolor in speciol mounl filting the
holder of the ULTROPAK

The opplicatlion of o separole light source in ploce of
the 4 voli 15 watt unit requires on otlochoble collector
Set of {6) drop-in funnel stops to increose the depth of
focus of UQ objectives

UBEEN
i
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UBIEE
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UEEAX
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LEITZ Phase Contrast Equipment
with Heine Condenser for Transmitted Light

MNumerous structures of microscopic specimens differ from their surroundings only by
their refroclive index and thickness bul not in their light transmission so that they remain
unnoticeoble lo the human eye which is only sensitive to differences in colour ond light
infensity but not to phase differences. Here the phose conirast method of examination
(after Zernicke) is greatly ciding the micrascopist in that it transforms phase differences
in the object into amplilude differences, i. e. differences of light intensity in the imoge.
With the oim of making minule differences of thickness and refroctive index visible, the
phose controst method has been successfuily inlroduced into mony field of science and
lechnalogy, including dusi investigaiians, the study of crystal grawth, delermination of
the refractive index by embedding the moterials in immersion fluids eic.

‘ Path of rays in the Heine condenser
adjusted for phate controst illumination

Technical Description Phase contrast ohjectives v
T:e ph_ose conctiros! equ.u:}:meni.colns;:.s ol Fr:e | ue ———
i . orkin 1 2 8
the Heine can .en.ser ».wI vertical adjusi Typo . Dt::g;l:llnn :is:“"(g = ] = Codaword absorpllon of7)
ment of the built-in mirrar body {of 0.25— agnific./Apérture g&| 2¢
. . . =& 38 75+£5% |88+ 2% (B8 1 2%
0.70 N.A)) and a screw-on immersion cap
i , . . X R Dry syslem Pv 10/0.25 | 5.8 PO DO PHALZ n h -
for examinclians with immersian objectives | - - —
. - smmarslon oot mend
whereby The condenser operlure is raised Pv 10/0.25 0.3 PHAWK | - - -
1o 0.50 up to 1.40. The vertical odjustment Dry syslem Pv 20/0.45 20 |HO@POD) D PHANC n h ~h
yields a continuous chonge of illuminatian Dry system Py Apo L 40/0,70
iaht ntras wlih speciolly Carreclion mounl
i from brigh ﬁelc.l ta phose contrast and ong werking atth automntic 0.38 PO DI PHASG n h _h
| dark field and vice versa. distonce focusing compensation
] The equipment requires speciol phase Dry syslem Pv Apo L 630,70
; W it wilh speciolly Correction mount
c_onrrc:s'i (Pv)' abjectives os listed at the long warking T 0.15 PO oI PHERG n h _h
== right with suitably selected cpertures ond distance (ocusing compensollon
magnification foctars. These objectives ippi
gnificatio _ e - xf;g{i;:'w'"g Pv WE 22/0.40 0.05 | PO O | PHESH n h -
can be used ot will on o revolving nose- | "0
4 . - . . Water dipping
piece with buill-in centring devices or on obieclive Pv WE 50/0.70 005 | PO O | PHEWL a h -
objeciive centring clutch. " Water dippin -
9
. . CAEm Pv WE BON .00 ’ 0.06 PO Q PHEYMN h -
The LEITZ phase controst equipment is objective : "
supplied in two models dlffermg in the Qil Immersion J Pv FI Ol 70/1,15 ‘ 0.20 FO DO PHELSE n h —h
form of their interchonge fitting. The Qil immersion Pv Apo Qil 301,15 i 0.12 PO DO | PHATH n h P

phase controst condenser with dovelail
’ slide fits the microscopES LABORLUX-FOL, Y} HO = Huygens eyepizce, PO = periplanalic eyepiece racommended.
DIALUX-POL. ORTHOLUX-POL ond PAN- ) D = for use will cover glosses 0.17 £ 0.05 mm. thidk,

) Q = wilhoyl cover gloss, DO — with and wilhou) cover gloss
| PHOT-POL while for the SM-POL the can- D! = cover gless thickness 6.17 = 0.01 mun. la be siricHy odhored lo.
denser is supplied with a cylindrical siid- ) n = normel ebsorplion for pasilive phose conlrasi
] ap Y h « high absorplion for inlensified phose conirasi
Ing mount. -h = high obsorplion for negotive phase conlrasl.
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Equipment for phose conlrast work

Heine phose contrast condenser wilth rack ond pinion
verlical odjustment far the mirror body and screw-on
immersion cap

Filter holder wilh doylight and photogrophic filler
Auxiliary mognifier [nol required far microscopes

with Bertrond lens)

Case for staring the condenser ond 4 objectives

Phose cantrost condenser Nr. 74 an slide

Phose contrast condenser Nr. 75 in cylindricol maunl

Accessories

Revolving nasepiece wilbh 4 centring devices 1o hald
malched Pv objectives; with horizontal dovelail slide
far DIALUX-POL and LABORLUX-POL {7:34- —- -]

Revolving nosepiece wilth 4 centring devices to hold
malched Pv objectives, with vertical dovetail bracket
far ORTHOLUX-POL ond PANPHOT-POL {1334----)

LEITZ Phase Contrast Equipment
for Examination in Incident Light

(far vse on QRTHOLUX-POL and PANPHOT-POL)

The most important field of application of phase con-
trast micrascapy in incident light is the represenialion
of the fine surface pattern of materials. To those engag-
ed on metallurgical, mineralogical, petrographic or
ceramics research ar raytine exominations will aflen
ablain quick and surprisingly revealing results when
studying carrosian, polishing, etching ond olher pro-
cesses in phase contrast illumination.

Technical Description

The vertical illuminotar is of a modified design la meel
the special requirements of phase contrast image far-
malion. It includes a drum-shoped housing with rolating
rear camponent corrying the ring diophragms for the
various magnificolions and an iris diaphragm for brighl
field illuminatian.

Moreover, an orrangement is incorporated, which allows
af a direct comparison belween the phose cantrasl
image and the bright field oppearance of the specimen.

Specification

Verlical illuminator far phase conlirast with bright-field-
illumination, revolving nosepiece with 5 Pv objectives
wilh built-in phose rings for 50x, 100x, 200x, 500x and
1000x lotal magnificotion, drum-shaped hausing wilh
rotoling diaphragm carrier for phase comlrasl and brighl
field illuminaiar, an bracket for ORTHOLUX.POL
Vertical illuminator, os above, bul inclusive of illuminat-
ing lgbe for PANPHOT-POL

Two eyepieces 10x with adjusiable eyelens, one wilh
graticule indicoling the photographic imoge size
Auxiliory magnifier

Tilting object holder for levelling the specimen

PHAKY
PHAFT

PHADS
PHAMB
PFAHT

PFAGS

PEZUC

PEZIZ

Phase controst
equipment for incident
illumination for use on
ORTHOLUX-POL and
PANPHOT-POL

ITXvT

I1YBE
RZHII-
RXIIL
PHADS
HXWY
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Altachable mechanical stage

Chbiect markar

Attachable mechanical stage

The mechanical sloge far displacing the specimen hori-
zontolly in two directions at right angles to each other
con be filled to Ihe ralating stoges af ihe palarizing
microscopes on which it is secured by means of a screw.
It is af a flat design with the controls set ot on angle
so that even in canjunclion with a quinluple objective
nosepiece no collision with objectives is ta be feared.
The froversing areo is 40x 20 mm., ond scoles ond ver-
niers allow of reading the movement correct to 0.1 mm.
Atiachable groduated mechonical stage, in tose

Obje<t marker

The object marker resembies a microscape objeclive bul
in place of oplics it is fitled with a rotating, slightly
excenlricolly sel diomond !ip. Il fils lhe revolving ob-
jective nasepiece and also the abjective ceniring clutch
and by raloling ils lop il scribes a circle on Ihe cover
slip of a micrascapic specimen so lhat on interesting
point is clearly marked for later quick focusing and
demonslration. Object marker

Object slides

100 obiect slides 48x28 mm. (Giessen size) of glass with
bevelled edges

100 abject slides 48 x 28 mm. with unbevelled edges

160 object slides 76 x28 mm. (English size) of glass

with bevelled edges

100 object slides 76 x 28 mm. with unbevelled edges
Melol abject slide 48 x 36 mm.

Metal oblect slide 76 x32 mm.

Hand press for opaque specimens

The hand press serves for levelling apoaue polished
specimens on on object slide with plosticine to have the
surface lo be examined ot right angles lo ihe oplical
axis of lhe microscope. The heigh! of o series of spe-
cimens can be unifarmly adjusted by a stop screw on
lhe press, so lhal all specimens con be rapidly placed
on lhe microscope slage and examined withoul any
mojor adjusimenls being necessary except for a slight
carrectian on the micromeler focusing.

Hand press with adjusiable stop

Cover glasses

100 cover slips, squore 15x 15 mm.

100 cover slips, square 18x 18 mm.

100 cover slips, square 20x 20 mm.

100 cover slips, rectangular 27 x 21 mm.

100 cover slips, circular, 15 mm, dio.

100 caver slips, circular, 18 mm. dia.

100 cover slips, circular, 20 mm, dia.

Cover glass fhickness gauge (1 inlerval = 0,00 mm.)
Immersion ail for oil immersion objectives, 10 g boltle
Combinalion boltle for immersion oil and xylol,
with glass rod

=55

Immersian oil

Cover glass
thickness gauge

Hand prass

PIRAZ

MARKI

VYR
fIYEL

DOBAD |
OBIJEH
1WMBI
IVZDI

RPIIT

DECCO
DECKA
DECUL
IVXZ
DEREM
DERIL
DERYT
DIMES
COLEO

OLBAD

Comblinatian baltle

| e

- a

Auxi


http:metallurgic.ol

. LEITZ Universal Rotating Stages and Accessories

b

Auxiliory abjective

LT T

515.51

Universal rotating stage UT 4

SRIR.ES

Universal rotating stoge UT 5
with centring bose

Parallgl slide afier Schmidt

37

Supplemgntary condensar

951255

The universal roloting stoges are supplied in three madels which differ in the number
of their axes or directions of ralation and have received their designations occardingly:
UT2, UT4 and UTS. The UT2 stoge wilh only two axes of rotation is primorily intended
for leaching purposes, byt certain mineralogical routine wark is also within its scope.
This includes the determination of the refractive index of minerol grains after the embed-
ding method or morphalegical ond crystal-optical measurements on crysials with the
aid of the hollow glass sphere afler Waldmann (see pages 30 and 34).

For the oplical investigation of cryslols ofler the Fedorow melhod the UT4 and UTS
stages fulfil cll the requirements. The laiter surpasses the farmer in that it allows of
setting the second plane of symmetry immediately after the first ane has been found,
thus Ffacilitating the measuring process.

All universal rotating stoges have o practicol device for exchonging and mounting the
thin sections ond allow of o simple ond ropid adjustment of the section surfoce into
ihe intersection of the axes of rotation. For the onalysis of specimen structures it is
odvantageous to equip the stages UT4 ond UTS with the auxiliory angulor slide SFEGFU}
for parallel movement of the specimen which, however, necessitates a special mount
of the upper segment {FEGSE).

For the demonstrotion of the principle underlying the construciton and use of the
universol rolating stoges indicalrix models of optically unioxiol and biaxiol crystals
can be accommadated on oll types of UT stages where they toke the ploce of the
inner stage plate.

The opplication of the universal rotating stage metheds necessitates the use of special
UM 0E|ectives which ore corrected for a unifarm working dislance (1.5 mm.) in relation
to the UT stage segment ond supplied with built-in iris diaphragm. The systems of
higher numericol aperture, UM 20/0.33 ond UM 32/0.30 call for a speciol condenser
copkond are ideal for the determination of directions of reference in crystallographic
WOre,

Specifications

Univarsal ratating stage UT 5 (5 oxes of ratatian), an cenlring bose,

with pair of segments np = 1.55, in cose ICGLI
Universal rotating stoge UT 4 (4 oxes of ratotion), on centring bose,

with poir of segments np= 1.55, 1n cose FEDRC
Universal rotaling slage UT 2 (2 oxes of ralelion), on cenlring base,

with pair of segmenis np = 1.55, in cose ICHNI
Interchangeable poir of segments np = 1.55 {as included above) KQSID
Interchangeable pair of segments np = 1.649 FEGNO
Inlerchongeable poir of segments np = 1.516 FEGMA

Segments with olher refroctive index on requesl.

For the onalysis ¢f structurees of maierials with the aid of the UT 4 or UT 5 stoge
the fellowing is required:

Paorallel guiding slide ofter Schmidt, with mm. scole, far systemalically displocing

Ihe thin seclion under the segment FEGFU
The Schmidt siide necessiloles o modificotion to the normal mount of the upper
segments, extra for eoch segment FEGSE
For checking the thickness of cover glasses we recommend:

Caver glass thickness gouge {reading to 0.01 mm.) DIMES
Far general examinotion ta thin seclions on the UT stoge without upper segment:
Auxiliory stoge clip FEKLE

Objectives for universal stage methods

Built-in iris diophrogm, free working distence to top of segmeni 1.5 mm., magnifi-
calion und aperlure values apply lo segment np = 1.55

UM 57010 ICNXI
UM 10/0.22 ICOZI
UM 20/0.33 ICPBI

Um 32/0.30 1ICQD!
Auxiliary setting objeclive PEHOJ
Obijective changing ring (required for eoch objective when the microscope ta be

used is equipped with on objactive centring clutch) PIZUT

Supplementary caondenser far UM 20/0.33 ond UM 32/0.30, taking the ploce of the
normal swing-oul condenser lop

{o) for UT5 NTLC
(b) for UT 4 and UT 2 HTNG
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LEITZ Universal Stage Conoscope

stoge conoscope:

the normol microscope candenser) and objective UMK 32/0.60
. Upper segment with small bemisphere {11.5 mm. dia.) refractive index 1.514
Cand {or I . .
UMK objectivo a ::':rm:m::::m Upper segmeni wilh small hemisphere [11.5 mm. dio.) refroclive index 1.554
Y Upper segment wilh small hemisphere (11.5 mm. dia.) refractive index 1.649
The lawer segment is the same as that supplied far the UT siages.
Lower segment wilh hemisphere 25 mm. dia., refraclive index 1.516

(' " Lower segment wilh hemisphere 25 mm. dia., refractive index 1.554
O. Lawer segment with hemisphere 25 mm. dia., refractive index 1.649
7 Objective UMK 32/0.40
—— Obieclive UMK 50/0.60
Upper segment for universal slage canascape {Special system for the canascapic examination of smal! abjecis)

The Waldmann Hollow Glass Sphere

Hallow gloss sphere ofler Waldmann
in pasilion on the UT 2 siage.
Cose with all the accessories ar the right

This occessory to the universol rototing stoges which can be mounted on our polorizing
microscopes is [or the mosphological ond crysiol-opticol exaeminclion of crystols ranging
in diometer from 1 to 11 mm. !t consists of o hollow sphere of optical gloss, 27 mm. in
diometer ond with o 12 mm. bore. The spoce inside this sphere is filled up free from air
bubbles with o suitable immersion fluid. The closure cop, with the object holder in
ploce, seals the sphere without extending beyond its surfoce of ony point. This renders
the sphere copoble of being lurned under the microscope wilhoul limilolion in every
direction.

Advantoges of the hollow gloss sphere:

e Tronsporent crystals of any tc the stoted moximum size con easily be brought inlo
the centre of the sphere, where they can be exomined without the risk of damage,
and withou! preporatary measures,

e In the examination of thin sections, os hos hitherto been customary, an initiol po-
sitiar unfovourable for mony companenis of fhe seclion is given by the plone of
the section. By controst, the sphere with its unlimited ronge of rotation ollows o
fovoureble inifiol position of the grain to be chosen, in addition fo which the ob-
ject con alsa be transpased on its holder.

e The ongular spoce remaining occessible for observation in o plane of symmetry
of the cop (obout 26°), is considerably lorger thon in ordinory segments, in which
a spherical belt of less than ?0° only can be fully vtilized for transmilted light
micrascapy.

@ The conascopic exomination method can also be employed at any time.
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Condenrser an doveloil slide wilh sleeve toking lhe polorizer {for use in ploce of

Speciol equipment has been designed to suppiement any model of the universol rotot-
ing stoge for conoscopic work. The following items ore reguired to build up o universal

KOSOF
KOREB
KORIC
KOROD

KORUF
KOSAP
KOSEC
ITWUS
PEHIH

Thres
avail
sphe:

A

e




Loft: closure cap wilh lixed
glfoss pin

Centre: closure cap with rodially
movable glass pin

Right: clature cop with cross
pincers

Three different lypes of closure <ops are 1. Closure cop with fixed glass pitn on which the object to be exomined is cemented.
avoilable for the Waldmonn hollow glass 2. Closure cap with rodiolly movable gloss pin ollowing the object 1o be brought
sphere: info the centre of the hollow sphere.
3. Closure cap with cross pincers for crystals of 5-11 mm. dia. The pincers are
opened ond ¢losed by meons of o key.

Specification:

Waldmann hollow glass sphere, with longs, odopler ring ond holder for use on UT
slage, key lor verlical odjustment of closure caps. 2 wooden rings as supporits for
the sphere, centring gauge and 3 closure caps, in case HHRUX

Universal Rotating Stage UTR 2 for Opaque Specimens

Universol rotating stoge UTR 2 {os suggested by Prof. Ehrenberg) is o speciol model
lo meel the requirements of the study of slructure disiribulion in ores ond melols, the
structure of minerols ete. for which only opoque pelished specimens ore avoiloble.

Specification:

Universal rolating stage UTR2 for polished opaque specimens, with 2 rotary axes
Av and Ae, ongle graduofions with vernier reading la 0.1%, verlical sloge odjusimenl,
buill-in mechanical stage with cross molion range 20x15 mm, wilh scales and
clamping screws. 3 interchangeable insels with aperlures 5x5,10x 10and 15x 15 mm.,
2 object clips and 2 knurled screws for fixing the equipmen! 1o the microscope

siage including cenlring base, in case PODUH
Accessories for Universal Stage Methods

Angle-true not ruling Surlace-Irve net ruling For the evoluolion of the meosuremenls abiained with the oid of The universal
slages the follawing accessories ore avoilable:
Angle-frue stereographic net ruling {ofter Wullf} wilth rotating device (after M. Rein-
hard) for the tracing poper 1y wiXxi
Angle-lrue slereogrophic ned ruling, single sheel |ZWLI
Surface-true nel ruling [after Lomberl) wilh rotating device {after M. Reinhard)
for the tracing paper [YXZI
Surface-true nel ruling, single sheel 1ZMYI
For the demonstration and explanction af the universal stage methods and the
operations involved we supply, as suggesled by M. Reinherd, Ihe following indi-
cotrix modefs of crysiols which are occommadaled on the universal stage afler the
slage insel has been removed:

55 Indicalrix model of an optically biaxial crystal ICSHI
Indicatrix mode) of on  Indicatrix model of an tndicolrix model of an optically unioxiol crystal 1CTKI

eplically biexiol crystal oplically uniaxial erystal (For details an Ihe universal stage refroctameler see p. 36)
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Querier-wove plote in subparalle! posilion

Quaoriz wedgae |.—IV, order

= O°f @

Barek ratory compansalor

| 9

Mico compensotor
{elliplicol compensotor)

e . -

o

@ Ouarzkel |

el-4 Di‘.dnung'

Quarter-wave plate in subparallet position for 2. = 589 mu

Quarter wave plate in subparallel position for . = 540 my

Green filter for ). = 540 my,

Quarigr-wave plales in subparallel position for shorler wove lengths are quoted
for upon request.

The obove plales con olso be slightly turned away from their narmal orieatolion,
the range covered omounling to a few degrees. They are inlended for the exaci
measurement of path differences afer the Sénarmont method for which o revolving
ond accurolely graduated onalyser as well os o holf-shodaw device (Wrighl eve-
piece with half-shadow plales) are required.

Johannsen quoriz-gypsum compensalor

The quarlz wedge is combined with a gypsum piate so selected in ils thickness
that the path difference oblained on the edge of the wedge is 0. The same shide
mount! holds, separaled from the wedge, o first-order red plale.

This accessary con only be used in conjunclion with an objsclive cenlring clutch,

Quartz wedge L-IV. order

Berek rotary compensator (up 1o 4 orders)

This equipment is based on the principle of the Biat-Bravais compensator which i
surpasses by 115 considerably larger measuring range (4 orders). The values meas-
ured can be easily evaluated. For determining smal! ond medium path differences
this compensator is much more sensitive than thase designed on the Babinet prin-
ciple. The Berek compensalor is supplied with direciions, lobles and colibration for
3 wove lenglhs as weli as the conventional oplical centre of gravily for white light.

Berek rotory compensator for more thon 3 orders
(state measuring range required when ordering) extro

Mica compensolor with quarter-wave plate {elliptical compensator], filting the tube
slot, for wave length 589 my and for use in canjunction witn a rotating analyser

Mica compensator, os above, far wave length 540 mp,
Green filler for wove {ength 540 mp
Mica compensalors for other wave lenglhs on request.

KOMUB
KONAX
KONEY

KOJTAN

KORAZ

BEREK

IBZXI

ELIPT

KOMAW
KONEY



Determinotion of the obsolule opticol character with the vorious lypes of compensotors. The orrows show
the direction of the displocement of the isochromates with increosing poth voriation in the compensotor.

The fellowing compensators ore avoilable for use in the tube

. slot of the polorizing microscopes:

e The campensolors with fixed poth difference ore preferobly
First-arder red compensatar 985 used for the diognosis of inlerference colours, the deter.
minction of the direchion aof vibrotion and the chorocter of

double refraclion.

First-ordar red compensaodor, in melol slide

Quarter-wave compansaotor, in metol slide

Quarler-wave compensator -5

First-order plate in subparallel positian

Specimens of very waok dauble refroction can be succesfully
exomined for Iheir direction af vibrolion with the oid of the
firsl-order plate in sybporallel position, which in fhis instonce
is more sensitive to slight colour voriotions thon the ordinory
first-order plole in diogonol position. The plote proper is
slightly rololoble in ils metol slide (o few degrees) in order
First-order plote in svbporallel position o odjyst it 1o Ihe most fovouroble effeclt.
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Quorter-wovc plole in subparolle) positien

S

dusrzkEil
s |-4 Ordnung

Quartz wedge L.~1V. order

Mica compensotor
(elliptical campensalor]

P47 555

Quarter-wave plate in subparaliel position for ), = 589 my,

Quarter wave plale in subparaliel position for . = 540 my,

Green filter for } = 530 mp,

Quarter-wave plates in subporallel posilien for sherter wove lenglhs are quoted
for upon request.

The above plates can also be shighlly turned away from their normal orientaiion,
lhe ronge covered amounling to a few degrees. They ore inlended far the exact
measurement af path differences after the Sénarmant melhod far which a revolving
and accurately groduated analyser os well os o holf-shadow device {Wright eye-
piece with half-shadow plates) are required.

Johonnsen quartz-gypsum compensator

The quarlz wedge is combined with a gypsum ploie so selected in iis Ihickness
that the polh difference oblained on the edge of Ihe wedge is 0. The same slide
mount holds, separaled from the wedge, a first-order red plole,

This accessory can only be used in conjunchion with an objeclive cenfring clutch,

Quartz wedge |.-IV. order

Berek rotary compensator (up to 4 orders)

This equipmen! is based on the principle of the Biot-Bravois compensator which it
surpasses by ils cansiderably larger measuring renge (4 orders). The values meos-
ured con be easily evalualed. For determining smoll and medium path differences
this compensator is much more sensitive than those designed on the Bobinet prin-
ciple. The Berek compensaler is supplied wilh directians, lables and colibration for
3 wave lengths os well as the conventionol oplicol centee of grovity for white light.

Berek rotary compensator for more than 3 orders
{slate measuring range required when ordering) extra

Mico compensotor with gquarter-wave plate {elliptical compensalor), fitling the tube
slot, for wave length 589 mu and for use in conjunction with o rotating analyser

Mico compensotor, as above, for wave length 540 mu
Green lilter for wave lengih 540 my
Mica compensaltors for other wave lengths on request.

These mica compenso‘;ors are intended for measuring path differences in accordance
with the Sénarmant melhod. They require a rotaling analyser wilh accurate reading
and o holf-shadow arrangement for increasing the selting accurocy (Wright eye-
piece with 1op analyser ond hali-shadow plales). The mica plale rotales azimuthally
in its maunt; the rolatian can be read correct to 0.1°, Directions and a calibrotion
table are supplied wilh the equipment.

Broce-Kohler compensator

with }./10 plate
with /20 plate
with 3./30 plate

The Brace-Kahler compensaior ailows accurate measurements of very smoll path
differences [up 1o the poth difference of the compensalor plete) by means of an
azimuthally rotating mica plole.

The Wright universol eyepiece ond the lop onolyser os described an poge 22 make
use of various compensators {doubly refracting wedges). This equipment is advon-
tageous in that the object ond the compensctor cre seen in focus simultanecusly,
so that, far instance, an orienlation scole on the quartz wedge con be read in the
course of abservotions.

Quartz wedge |.-IV. order, in melal slide
Combinaticn quartz wedge after Wright with orienlation scale
Quartz double wedge ofter Wright, in metal slide

This consists of Iwo quoriz wedges erranged side by side bul in opposile directions
and of a planc-parallel quarlz plate which is so combined with the wedges that the
compeonsalion band oppeors in the centre. When doubly refrocling objects are
superimposed this compensalicn band will simulicneously move to the left in one
wedge and to the right in the other wedge.

Johannsen quartz-gypsvm compensatlor, in melal slide {for details see abave)

35

KoMua
KONAX
KOMNEY

KOJAN

KORAZ

BEREK

IBZXI

ELIPT

KOMAW
KONEY

KOMEX
KOMOZ
KONIZ

PIARZ
PIBIMN
PIDOP

PILION



2. Defermination of the
Directions of Extinction

wWith the oid of holf-shadow plates the
determination of the directions of exlinc-
tion con be corried out with o high degree
of occurgcy. These holf-shodow plotes are
used in conjunclion with the Wright uni-
versal eyepiece ond the top analyser so
thot holf-shodow plale ond specimen will
oppeor in focus simultoneously.

Melx cperiometer

Far lhe Wright universal eyepiece lhe following hall-shodaw plates ore ovoilable:

Half-shadow plate afier Nakamura, in melol slide
This plate furnishes consionl hali-shadows oblained by iwo gquortz plates arronged
side by side and rotaling in apposile directians.

KONAK

Hali-shadow wedge alter Macé de Lépinay, in melol slide KOLEP
This consisls af Iwo quor!z wedges arranged side by side and rolating in opposite

directians so that the sensitivity of the half-shadaw selting can be varied by simply

shifling the wedge.

Saleil dauble plate, in metal slide PISCL
This accessary serves far ascerlaining weak aplical activity. Slight ratations af the

plone af the palarized light are delected in calaur differences in the twa fields af

lhe plate 3f while lighl is being used. This effect is achieved by a pair ai plana-

paraliel quarlz plales af oppasite rotalion and of suitably selecied thickness. Emmon:
3. Observation of Dichroism

Eyepiece dichrascope

The eyepiece dichroscape incarporates a Wallaston prism dividing the field af

view in lwo holves the lighl of which is polorized al righl ongles lo each other.

Eyepiece dichroscape fitting lhe microscope tube in ploce of standard eyepieces of

23.2 mm. dia. KORCK
4. Determination of the Axial Angfe

For the purpose of determining the axis angle a micrometer eyeplece (see p. 22)

should be used and calibraled by meons af o Melz opertometer. This device con-

sists of a glass body, with scale and focusing markings filted 1o a metal support

for occommodatian on the microscope stage. The microscape objective — a dry

syslem or an oil immersion abjeclive — is focused on to the line cross in the top

opening of the aperlometer, ond the apertyre values ore read off the scale making

use af the Bertrand auxiliary lens. ’
Mertz apertometer APTOL

5. Determination of the Light Refraction

-
\/\7 Light filters

CR-X-P X

Heating ring for the hemisphere

Auxiliary arrangement INDEX

Universol Stage Refractometer

This equipment, olsa known as lhe Berck microscope refractometer, is designed for
Ilhe determinatian of the refractive index of grain preparolions after the embedding
method and wilth the old of a universal siage, the model UT 2 being parlicularly
recommended.

The refractive index of the immersion is adopled to that of the groin by varying
the temperalure. After a changeover from transmitled to diffused incident light the
refractive index resulls from fhe selling of tolal retleclion on the UT-sloge.

Specificalion:

Auxiliory arrangement INDEX comprising o lower segment, upper hemisphere with
cavity ond 3 plono-porallel cover ploies, healing ring for 1he hemisphere with con-
necting cable, regulating Iransformer type RT 35 far 1107220 valts A. C.

Special eyepiece INDEX 8x {30 mm. dia) with crass lines in helical

focusing mount and odjuslable eyelens

Objective UM 20/0.33

l{lyminating stand with opal glass plate filling to 1the microscope foot
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i
Plano-parallel cover plates, special eyepieca INDEX 8x ’ \i H LEITZ
25l 4%

When using a filament lamp as
saurce of light ane af the following \
fillers must be plocedon the INDEX

IDCBI eyepiece or 'he top analyser:

IDEFI Crange light Filter IDKQI
Calour filter 670 IDESI

TCPBI Colour filler 550 IDUMI

PEJEH Colour filter 480 IDNW!




Emmens circulaiion cell

LEITZ-JELLEY micra-rafractometer

Circulation Cell after Emmons

This supplemeniary equipment is primarily offered for the determination of re-
froctive indices alter the dauble variolion method (3,-T melhod as described by
Emmons).

The equipment ¢onsisls of o special lower segmen! for UT slages and a circulalian
cell surrounding this segmenl for varying the temperalure. A thermostal is also
provided for the purpose. For A variation when carrying out the k- T method the
large high-power manochromalor [see p. 55) must be employed.

Lawer segment with circulatian cell, in case PEJAG

LEITZ Phase Contrast Equipment

The occurocy of the immersion method can be considerably improved upon
by moking use of o phose controst equipment. Even voriotions in the 4th decimal
ploce of refractive indices hecome apparent by differences in intensity or
colour differences in the case of different dispersion.

For details an the LEITZ phose controst equipment see p. 27

LEITZ-JELLEY Micro Refractometer

The micro-refroctometer is ideol for determining ropidly ond correctly the
refroctive index of minute quontities of liquids. The meosuring occuracy
oHoinable is  0.001.

The model | micro-refroctometer possesses o measuring scole colibroted for
the D line of the spectrum. A filter fitted in front of the enironce slot of 1he
instrument provides o suitable illuminotion. Its measuring ronge extends from
np = 1.333 to np = 1.92.

The model Il micro-refroclomeler hos on odditionol millimeter scole for
determining refroctive indices between np = 1.116 ond np = 2.35. The re-
frocting numbers for this ronge ore ascerloined in o toble.

Specifications:

LEITZ-JELLEY Micro-refraciometer |

camprising o cast stand, lighl-screening shield, gradualed scale with index slide,
prism stage with clip, micro prism cemenied lo a plane glass plote for determining

refractive indices of np = 1.333 up 1o 1.92 JELCT
Complete ouffit, os abgve, with illuminaling device for direct connection to the
mains (stole vollage when ordering) JEMAR

LEITZ-JELLEY Micro-refractometer li

camprising a cast stand, light-screening shield, groduoted scale with index slide as

well as millimeler scale, prism stage wilh ciip, micro prism on plone gless plote, for
delermining refractive indices of np = 1.333 1o 1.92, high-refracting micro prism on

plane gloss plale with 1able for determining refroclive indices beiween1.116and 2.35 JELAP

Complete oulfit, as above, with illuminaling device for direci connection to the
mains (state vallage when ordering) JEMES

Separale prices of micro prisms as conlained in above outtils:

Micro prism on plane glass plate for np = 1.333-1.92 JELUYV
High-refracting micro prism on plane gioss plale for np = 1.116-2.35, in conlainer,
with table JELER
Z-prism on plane gloss ploie for np renge 1.333-1.532 or 0-95% of dry subslance
content (sugar) JENIV

Special equipment available on reguest:
Large Iwo-component gloss prism for determining refractive indices of

from 1.116 to 2.35 JELIS
Nyminaling arrangemenl for sodium light (220 volts A. C.*) to replace The ardinary

lamp equipment desccibed above (suitoble for alternale use) JEMIT
Spare sadiym burner NAPOB

* Electrical equipment for other mains valtages quoted for an request.
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6. Determination of Object Sizes and Quantitative Relationships n
0

Stage Micrometers '

The fellewing micromelers for use on lhe microscope stoge ore supplied for The
delerminotion of lhe micromeler value of on abjeclive:
Stoge micrameter with phatagraphic scale 2 mm. = 200 divisians an glass,

in container OBMET
Stage micrameter with scale 1 mm. = 100 divisions, ruled on gloss, in container OBTER
S1age micromeler with scale 1 mm. = 700 divisians, ruled an metal, for work in

incident light, in container oMU

Eyepiece Micrometers ond Micrometer Eyepieces

For measuring the object size under the microscope several types of micrometer
eyepieces and a ronge of graticules which can be accommadated in these eyepieces
ore available and will be found described on page 22.

Screw-micrometer Eyepiece

The special design af the screw-micrometer eyepiece ensures a considerably
higher degree of accuracy in measuring than the ordinary micrometer eye-
pieces. !t incorporates a fixed scale of 12 intervals of 0.5 mm. each. A lateral
micrometer head allaws of moving o measuring line ocross the fixed scale. 1
The graducted micrometer drum with 100 intervals is so designed that one
camplete revolution of the drum head coincides with ene interval of the fixed
: eyepiece scale. One drum interval thus corresponds 1o 'aeth of the 0.5 mm.
Screw-micrometer eyepiece scale intervol. The eyepiece magnificotion is 12.5x.

Screw micrometer eyepiece (23.2 mm. dia.}, in case
{Far more details and direclions see pamphlet No, 51-17/Engt.) OKNOR

LEITZ Fibre Measuring. Eyepiece

This equipment allows of determining the dauble refroclion in Fibres, which in many
inslonces is an impaortont choracleristic in checking manufocturing processes af
high-palymer {ibre materials. It cansists af a screw-micrameler eyepiece with top
analyser rataling thraugh 360°. The groducatian can be reod by means af an index.
With this equipment thickness and path difference (after Senormant} can be measured
simultaneously, sa that the double refraction can he eosily calculaled. The fibre
meosuring eyepiece is used either in canjunctian wilh ¢ sodium vapaur lomp ar ¢
areen filter far 540 mp.

Specificatian:

Fibre measuring eyepiece with rataling tap analyser, in cose FASOC .
Quarter-wave plote subparallel far 540 my. KOMNAX
Monochramatic filter for 4 = 540 my. KONEY

Far work in sodium light

Fibre measuring eyepiece Sodium vopaur lamp, /4« wave plate, subparollel, far 589 my., see poges 57 and 35.
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LEITZ Integrating Stage
for the Planimetric Analysis of Materials

The application of the plonimetric onolysis of materials
extends to the felds of general petrogrophy, cool-
petregrophy, mineralogy and ore microscopy. The
integrating stage con alsa be successfully used for
most diverse tasks in industcial labarotories, as well as
in biology ond medicine.

The exominations ore corried out in occordance with
Rosiwal's method. This is bosed on the determination
of the individual constituent of o moteriol olong a
series of measuring lines ocross the surface of the
specimen. The sum of the lenglh compenents of o
conslituent correspands to the surface distribution of
thot particulor constituent and therefore to its content
aercentoge.

The accuracy of this measuring method depends on
the degree of differentiotion of the vorious canstituents
in the specimen, the regulority of their distribulion
thraughout the surface uvnder examination ond the
number and distonce of measuring lines opplied. The
struclure of the specimen is decisive for the choice of
o suitoble separolion of the measuring lines.

The LEITZ inlegrating stage allows of lroversing for
planimetric assessment on orec of 18x18 mm. It is filted
with é independently warking precision measuring
spindles so thot up to & different constituenis of mo-
terial can be determined vnder the micrascope in one
operation. The percenlege content of the individual
constituents is then easily colculoted. Each spindle
reads to 0.01 mm. and operotes through approx. 25 mm.

Integraling stage in position on the
DIALUX-POL microscope

Integrating stage with é spindles, fitting polarizing
microscopes with centred ratating stoge, in case INTEG

Accessories

For work in transmitted light:

Quorler-wave plate in mount to screw o the subsliage in

place af the swing-out condenser top of polorizing micro-

scapes {also suilable for wark in circularly polarized light

in conjunclian with o *: wave compensator) tz80I

Supplementary candenser lens fitting stoge aperture far
use with high mognifications JSFEY

Old-lype integraling stages supplied earlier than 1952 da
not occommadate the ISFEY condenser. In 1his inslance a
special recess must be pravided.

Cast of aherotion ITBKI
Sel af 4 flexible extension shafts fitling the micrometer
heads I1ZCFI

For work in transmitted ar incident light:

Small supplemeniary adjusiable stage ta bridge aver gaps

in the specimen by means of o rack and pinion adjusiment
thraugh 20 mm. 1FPYI

For wark in incident light anly:

Large supplementary stage to bridge aver gaps in the
specimen by means of a 20 mm. rock and ginion adjusiment

and a further 40 mm. mavemen! with clickstops ol each

10 mm. interval. With this equipment a sfap screw and

milled caunter nut are supplied fo limit the range af the
measuring spindles o 10 mm. PODIF

With old-type integroling stages (supplied before 1952) the
Diogrom of the construction of the LEITZ integrating stoge top cover plate must be reploced by a new one with
thread for the stop screw.
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LEITZ Integrating Eyepiece
for the Planimetric Analysis

In conlrost to the inlegroling sloge the new integroling eyepiece permils plonimelric
examinalions of materiols at all magnificotions inc'uding the highest ones ond with
the oid of oll types of condensers required for this extended range of planimetric
work, This meosuring equipment makes use of odjustoble cross lines which ore
moved ocross the imoge of the specimen which, in this instance, remeains stationory.
Since the meosuring process is corried out within the mognified imoge oreo, a con-
siderably higher accurocy con be expecied thon in the cose of the integrating stoge.

With this baosis for precision measurements the integroting eyepiece has been success-
fully applied 1o planimelric work in the field of onotomic microscopy, parhiculorly
for quontitative determinotions an physiological ond pothotogicat chonges in orgons,
tissues, and cells. It goes without soying, thot the integroting eyepiece also meets
the requirements of plonimelric studies in petrography, minerology, cool-petro-
grophy, ore microscopy, or the examinotion of ceramic ond building moleriols.

The integroting eyepiece con be fitted to oll LEITZ microscopes and is equolly suit-
able for work in tronsmisted ond incident light. The modern stonds with fixed tube
ond the focusing orrongemen! operoting the object stage ore porticulorly suiloble
for mounting the integroting eyepiece with its & meosuring spindles so thal accurate
meosurements ore ensured even when observing with high-power oil immersion
objeclives.

The oplical equipment of the integroling eyepiece yields o mognification of 12.5x
ond allows of covering planimetrically on oreo of 10x1¢ mm. in the plone of the
eyepiece intermediate image. The 6 spindles orronged ol either side of the eyepiece
housing ore fully independent of eoch other so thot 6 different constiluents con be
assessed. The ronge of the spindles is opprox. 25 mm., and the groductions reod
ta 0.01 mm. (1 inlervol of the scole equals 14100 mm.).

Standard Slide Comparisen Eyepiece

The stondord slide comporison eyepiece is 0 most convenient means for comporing
the siructure of microscopic imoges with stondord test ploles arronged in the inter-
mediate imoge plone ot this eyepiece. A set of comporison slides is fitted 1o a
revolving disc, ond eoch slide con be moved into pasition so os lo cover holf of
the imoge field viewed by the abserver.

The revolving holder contoins 8 slide discs ond a free operture for viewing the
entire imoge field or for occommodoling @ micromeler plote. A loteral oltachment
with o low-valloge bulb ond o regulating tronsformer ollow of vorying the intensity
of the comporison imoge ond of adopting it to thot of the specimen under observo-
lion. The fallowing sets of stondord comporisan slides ore ovoiloble:

1. Revolving disc wilth 8 comporison slides of polished cool specimens showing a
fusit content of from 5-50% os well os a micromeler plote 10 mm. = 100 inlervols
[speciolly offered for the fusit onolysis in cool reseorch).

2. Revolving disc with B comparison slides of the siruciure of drown or rolled bross,
os well os 0 micrometer ploie 10 mm. = 100 inlervols.

3. Revolving disc with 8 honeycomb-potlern groticules covering holf of the field of
view os well as a micrometer plote 10 mm. = 100 intervals {specially offered for
meosuring grain sizes in cost iron etc.), The honeycomb-potlern groticules are of
the following sizes.
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LEITZ integrating eyepiece

Specification:

Integroling eyepiece 12.5x wilh
6 measuring spindles, clomping
holder to fit wide or stondard

microscope lubes, in cose INTAF
Sel of é flexible exlension shafis
far the spindles 1ZCFI

For more particulars and direclians
af use see special leaflet.

Comparison eyepiece
for use with standard slides

253454

Comparison eyepicce
for use with hongycamb-
pattern graticules
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Revolving disc with § honeycomb-
pattern graticvles {far measuring

Revolving dis¢ with 8 hon¢ycomb-
pattern graticuley and a micro-
meter plate (far meosuring grain
sizes of cast iron) bross)

Revolving disc with 8 comporison
slides of poelished brass specimens
and o micramelar plale

Revolving disc with 8 comparison
slides of polished coal specimens
ond a micremoter plole [for the grain aizes on drown or rolled

fusit onalysis)

0.0245 mm. Specifications:

0.0359 mm.

0.0507 mm. Standord slide comparison eyepiece 10x, lamp oiloch-

0.0718 mm. ment 8 volts 0.6 omps, swing-aul prism for illumincting

01018 mm. Ilhe comparison field, hoiding device for the inler-

0.1440 mm. changeable revolving discs, inclusive of the revolving

0.2030 mm. disc for the fusit onglysis, in container LS8
0.2870 mm.

Micrometer plote 10 mm. = 100 intervols. Stondord slide comparison eyepiece, as obove, but with

cevalviag disc for delermining the constituenls of bross LIHEG
4. Revolving disc with 9 honeycomb-paitern groficules (for

. ) . : Regulating transfarmer for connecling the 8 volt
meacsuring groin sizes of drawn or rolled bross) hoving the

. : . 0.6 omp lomp altochmeat to 110/2720 voit A. C. mains BEEVY
following dimensions:
0.010 mm. Stondard grolicule comporison eyepiece 10x with hoid-
0.015 mm. ing device for the interchangeoble revolving discs, in-
0.025 mm. clusive of the revolving disc for meosuring groin sizes
0.035 mm,. of cost iron etc. LIHIN
0.045 mm. . \ .

Stondord gralicule comporison eyepiece, os obave, but

0.050 mm. with revolving disc for measuring geoin sizes of bross LIHUK
0.060 mm. 9 99
0.070 mm. The honeycomb-patlern graticules con also be oblained
0.090 mm. separately.

7. The Determination of Absorption and Reflectance

W4-61

Hand Spectroscopes Hond spectroscope model V Hand spectroscope model W

The hond speciroscopes ore offered for o convenient and ropid
observotion of obsorplion ond emission specirg.

Specifications:

Hand speclroscope model V

Both medels incorporote o triple Amici prism with linear poth with camparison prism, in case SPMEE
of rays os well os on achromotic lens. Model V is equipped with H‘_’”d specirascope m.odel V-
#I o comporison prism which is illumincted by on adjustable mirrar with detachoble holding device for flosks SREET
. I ond can be shifted out of aperation. The C-F dispersicn extends H_G”d spectroscope m°d_EI W
through opproximotely 5% Model W feglures o wove length with wove lenglh scale, in cose HEWEX
scale ond o C-F dispersion of opprox. 7°. Hand speclroscope model W
with holding device for flosks HEWOZ

An cplionol accessary is ¢ clomping device 1o hold flosks with
coloured liguids.

For full porticulars see special leaflet
ond directions for use.

| !




LEITZ Microscope Photometer

The microscape phatometer which is used
in conjunctian with the vertical illuminotor
hos been designed far measuring the re-
flectonce on polished surfoces of ores,
cool, melals elc. 1t Ffits oll polorizing
microscopes with the exception of the
simple SM-POL stond. A changing slide
renders il possible 1o carry out micro-
scopic examinations in incident light with
instonfonecus Iransition ia the meosure-
ment af refleciance.

Technical Description

Photometler head: The top port of the
pholometer is fitted to the straight micro-
scope tube (in place of the phatographic
eyepiece). It incorporates the photometer
cube which leads together the measuring
beam and the comparison beom. The
intensily varialion of the comporism beom
lo be mensured is ochieved by twe po-
larizing prisms one of which is rotaled
and coupled with @ meosuring circle.
Reodings are mode by means of a ver-
nier correcl ta 0.1°. The measuring and
comparison beams oare observed in the
inclined eyepiece with focusing eyelens;
a slot is provided in the eyepiece for the
inserfion of filters. The eyepiece shows
the flelds ot the iwo beoms side by side
so that the adjusimeal 1o equal inlensily
con be made very accurolely. An ouxiliary
magnifier con be swung in position in
front of The eyepiece lo check the proper
adjustmen! of the complele photometer
sefup.

Changing slide with light entronce tubes:
A changing slide corries the light entrance
tubes far bath the photometer and the
vertical illuminalor.

The phatomeler light entrance tube holds
a slit diophragm, o light dividing prism
ond lhe rolatoble palarizing prism. The
ligh) enlrance lube af the verlical illumi-
notor is equipped with o revolving disc
with centrol slops, a collector, operlure
iris diaphragm, half-stop, and o rotatable
palarizer. The changing slide is mounted
on o bracket which fits the microscope.
With the LABORLUX-POL ond the DIALUX-
POL the brockel is received by a doveleil
fitting on the lomp carrier which for the
vse of the equipment for reflectonce
measurements is supplied in o specially
long model. The ORTHOLUX-POL and
the PANPHOT icke the chonging slide with
the enlrance lube equipment in their hori-
zontal dovelail fitting underneath the
bracket holding the interchongeoble abser-
vatian lube.

Fiah-L5

LEITZ microscope pholometar in position on the DIALUX-POL

Specifications:

Phatameler heed, as described

Changing slide with light entrance tubes

Ses of 3 light lillers fitling eyepiece slof
Gray filter

Light-screening curiain

Tatally reflecting calibratian prism in maunt
10 calibratian diaphragms

Equipment required for ORTHOLUX-POL ond PANPHOT-POL

Vertical illuminator for GRTHGLUX-POL, as described on page 25, but
exclusive of front collector and polarizer

Vertical illuminator for PANPHOT-POL, exclusive of front collector
and polarizer, but with illuminating tube

[An exisling palarizing vertical illuminalar can be used;

the polarizer must be delached))

Complete micrascope phalometer for ORTHOLUX-POL

Complete microscope photometer for PANPHOT-POL

Equipment required for LABORLUX-POL and DIALUX-POL:
Vertical illuminatar, as described an page 24, but fitted to
a specially long bracket, williout collector and polarizer

Complete microscope photameter for LABORLUX-POL ond DIALUX-POL
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8. Determination of Changes of Condition at Various Temperatures

LEITZ

Heating Microscope

with Polarizing Equipment
{Madel 11} P}

The observolion of modification changes
and phenomena in polarized light, 1he
effects af strain and siress through con-
siderable chonges in temperature, these
ore some of the types of work which can
be systematically corried oul by means of
the LEITZ hecling microscope.

The ouHfit Hlustrated below includes o polarizer filted o the illuminofing stond ond
on anclyser arranged in the microscope tube. These components con be rotated singly
or jointly by mecns of o connection bar.

For the reception of compensators the tube 15 provided wilth two slots one of which
is coupled with the synchranous rotolion of polorizer ond anclyser so that the ori-
entotian of the compensator is retoined when use is made of the synchronous odjust-
ment of the polarizing elements.

Poth differences up fo 1 wave length ore meosured with the oid of a ¥: wave plate
according fo the Sénarmant method, while for higher poth differences the Berek rotary
compensator is recommended.

The anolyser selting and thol of the Berek compensaior are reod by vernier to 0.1°.
These values ond alsa the lemperolure scale appear on the ground glass screen and
are automaticolly recorded when photographs ore being token. Exominations can be
made aver o wide temperaiure ronge since electrical furnaces are ovoiloble in three
models {up to 700° 1100° and 1800° C respeciively) 1o suil all requirements.

(For full particulars ond prices see catalogue 73-3b/Engl.)

W
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Healing microscope model 111 P with elecirical furnace

far temperalures vp 1o 7000 C

Microscope Heating and Cooling
Stage — 20 to + 80°C
with Automatic Thermo Control

The heoting and coaling sloge with aulo-
malic therma control fits ordinary micro-
scope stands for the examinalion af spe-
cimens unter caoling dawn to —=20° C or
heating up Jo +80° C. 1t is equally suil-
able for ohservalians with cantinuously
rising or folling lemperatures.

Microscope heoting stoge with connecling cables, cooling tube camnection, built-in thermameter, tempe-
rature stobilizing chomber (bottom left), nitrogen chomber {centre laft) and pralection tube {top lefr)
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Specification:

Feating ond cooling stoge —-20° to --B0° C complele wilh
femperature stobilizing plole, regulaling transformer for
1107220 volts A. C. with ommeter and caoble, conneclion
piece and 2 rubber tubes for circulolion cooling, melal
tube with conneclion nuts, sofely valve ond odjuslable

lacking valve far the carbon dioxide cylinder, washer,

3 hexagon sponners far filling 1he melal tube. The baose

plate fits the rololing object stage of lhe microscope. In

woaden case HEGAG

Heohling stoge +80° C, wilhou! freezing equipment, alher- 427

wise os described above HEGEH

Freezing equipment ta supplement lhe HEGEH oulfil to o

camplele healing ond coaling stoge EEAHP

Nitrogen chomber and praiection Iube HEDE F‘Z; r

Thermameler with suppar! Yo read the temperature

on the specimen H EC&J H
3

LEITZ Microscope Heoting Stoge Model 350

This stage covers a temperolure range of from -20° vp fa
+350° C ond feotures an ingenious arrangement far reading the
lemperoture within the {ield of view of the eyepiece.

The apparotus consists of o bose with buill-in heating coil ond
the specimen chamber. A cenlring device ollows of adjusling
the specimen for adequole positianing. The healing cail is sur-
rounded by o coaling chomber for circulating waler or carbon
dioxide. The specimen chomber is defachoble and can therefore
be reploced by other attochments.

The temperature is read in o most convenient and oceurale
manner within the eyepiece. The field in which the thermameter
scale appears can be varied in size so os to enable observations
to be made through smaller or greater temperature ranges
withaut interrupling the observalian of the specimen.

The heating ond coaling sloge model 350 con be accammadated
on any microscape slage.

For routine work o special heating stuge stand is available

The objectives 6/0.18, 10/0.25 as well as UM 20/03 B and

UM 32/0.30 are porticularly recommended for use with the
heating stage.

3605 -55
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in position

tha outsida

Specitication:

Microscape heating stage model 350

camprising base with buili-in healing coil and circulation
cooling arrangement, specimen holder on slide, quartz
cover discs, J thermometers, 50 special object slides and
100 cover glasses, in case, regulating transformer with
connecling cable far 110/220 volls A. C.

Ramsden eyepiece 10x with arrongement for lemperaiure
reoding in the field af view, filling the inclined observatian
tube 30 mm. through the interposition of an eyepiece
adapter

Recommended objectives for the
model 350 heating sloge:
When using o polarizing microscope with objeclive changer or
verlicol illuminaror The low-power objeclives for work in Ironsmilled
lighl up lo ond including the ochromalic systam P 10/0.25 con be
succossfully employed. Far higher magnificolions we recommend
objectives of lhe series speciolly designed for wvse wilh heaoling
slages {luhe langth @):

5/9.09 wilh free warking dislonce 13.2 mm.

19/0.18 with free working distance 13.6 mm,
H 20/0.40 with free working dislonce 8.3 mm.
H 32/0.6Q wilh free working distance 5.7 mm,
The free working dislonce is meosured inclusive of Iha quarlz cover
disc of the heating sloge (1.8 mm. thick]. A deloiled colalague is
avoilable free an request.

Microscope heating
stoge 350 mounied
an spocief heoting
stogo stand with
eyepieco

(See catcloguo
51—33/Engl. for
full dotails)

Microstope healing
stage with temperaivre
stabilizing chomber

Microscope cooling
sloge with alloched
nitfregen chambrer and
pralection \whe lor
screening o oir from

R¥IIN
RVZII
HEFAF
HEFEG

temperature reading



LEITZ Microscope Heating Stage Model 1000
(far temperotures up ta 1000° C)

This mi¢rascape heating stage offers all focilities for investigatians ot high temperolures
in bath tronsmitled and incident light. Its main field of cpplication is in the microscopic
detection of physico-chemico! changes in moferials such os silicates ond the vorious
types of gloss.

The opparotus comprises o heoting coil with coble connection (i), o melol body with
cylindricol operture to receive o quartz object slide of 6.9 mm. dio., o thermocouple
with connection (4) far the galvonomeler, a ¢ooling chomber with connection tubes (3}
for the woter circulatian, 2 cylindricol sleeves (2) to conduct prolective gos through
the specimen chamber, o top cover plote with screw threod ond o revolving disc with
3 quortz windows ond o free operture. The heoting coil is connected lo o reguioting
tronsformer with Fine odjuskment,

The quorlz windows in the revelving lop plote ore 1 mm. thick ond moved on to the
following one if in the cose of steoming specimens moisture settles on the inside of
the quartz window. The free operture of the revalving disc is required far insecting the
specimen info the heoting chomber.

The lower port of the stoge is fitted with fwo pralruding ceniring screws for adjusting
the specimen slide.

LEITZ Vacuum Heuating 5tage

Polished specimens of ores, metols, cero-
mic moteriols, hard coal etc. con be ex-
cmined o5 lo their behoviour under sys-
temalic healing up to 41050° C in a
vocuum or any gaseous otmosphere by
meons of the vacuum heating stoge.
The temperature is controlled by means
of o reguloting Ironsformer and measured
by meons of o thermocouple and a gal-
vanomeler. Observolions cre possible ot
WO magnifications up 1o 200x.

The equipment suitable for work with this
stage includes the cbijectives 6/0.18, UM
20/0.33 ond UM 32/0.30.
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Spacification:

Microscape healing stage
madel 1000

Heating coil {1000° C) wilh connec-
ttan and 3 ft. cable, melal body
lo receive the abject slide, cooling
chamber with connections for woter
circulotion, 2 tubes dx 46, 1250 mm.
and 500 mm. long, 1 tube 10x14,
1250 mm. long, intermedicle tube
odagpler, top cover with screw
thread ond revolving holder with
J quartz windows an o free oper-
lure, buill-in platinum plalinum 4+
rhodium thermacougle with 2 com-
pensating wires, tube sleeves for
the conduction of protective gases,
centring device ond 2 Fixing screws
10 object shides of quartz 6.9 mm.
dia., T mm. thick

Cose to hold the sloge and ifs
occessories

Complete heating stage madel 1000

Temperature reading instrument
[galvanometer} with 1200° C scale
Regulating transformer with built-in
fine adjusiment 0-15 valts, 300 VA,
for conneciion to 100/220 volt A, C.
mains

Replocements:

Thermocouple platinum-rhodium
0.3 mm. dia., 95 mm. long
Quarlz object slide 6.2 mm. dia.,
0.7 mm. thick

Giuartz window 18x 1 mm. for
the revolving holder

Recommended objeclives:

For temperctyres up lo 700° C:
Achromatic abjective 6/0.18
Achramatic objective 10/0.25

Far temperatures up to 1000° C:
Qbjective UM 20/0.33

Objective UM 32/0.30

Law-gower ULTROPAK objectives
up 1o and including UQ 6.5x

Specification:

Vocuum heoting siage equipped
for heoling specimens in a vacuum
or a gaseous olmosphere up {0
1050 C, with water circulalion
cooling, thermocouple and temper-
ature reading instrumenl, regulal-
ing tronsformer for

1107220 volts A, C. Complele outfit
Galvanometer, calibrated up to
1200° C

For fult parliculars see special
catalogue.

HATIL
HBIIC

HBVII
HEBII

HCIIN

REVOZ

HDZII
HDTIM

HFDII

ACEDU
ACQRA

1ICPBI
ICQDI

HITGU

HITCN



€ Other Instruments
for Optical Examinations

in Polarized Light

D Photomicrographic

Equipment

E Special Light Sources



C. Other Instruments for Optical Examinations in Polarized Light

Binocular Prism Magnifiers
with polarizing equipment
Magnifications 3.5-10.5x and 10-30x.

The stereoscopic methad af abservation,
the long free working distance and the
wide field of view in which the object is
seen in its normal position moke these
instruments ideal far all types of in-
spection ond dissecting work.

Technical Description

There ore two binoculor mognifier bodies
wilh buill-in objectives ond an identicol
sel of 3 poirs of interchangeable eyepieces
{or latal magmitications 3.5x, 7x, 10.5x ¢nd
10x, 20x, 30x respectively. These bodies
incorporate o rack and pinion focusing
motion with controls an both sides and @
dovetait slide. With this they are maounted
on a long ond short hondle respectively
which in turn fit o stoge with full equip-
ment for observolions in incident and
tfransmitted light. The reor foot of the
slage con be swung out of its normol
position far inclining the stond as a whole.
The polarizing equipment consists of a
pair of filter onalysers, a revolving stage
ond o filter palarizer. The filter analysers
are mounted on o slide held in o corrier
which fits over the magnifier abjectives
ond hos a slot for the insertion of com-
pensators. The revolving object stoge has
loteral centring screws and o substage
sleeve in which the polarizer is clomped.

Hlluminating Equipment

For observotians in both transmitted and
incident light the MONLA microscope
loamp with filoment bulb & volts 30 wotts
will be faund very sotisfoctory (for parti-
culors see p. 57).

Oplical Data

Magnifier body for low magnificalions
Free working distance 144 mm. {approx.)
Pair of evepieces ald all

35k 7x

ald
Rﬂugmficohon 'IO-ST
Diameter of the

field of view

{opprox.) 45mm. 30 mm. 21 mm.

Maognilier body for high mognificolions
Free working distance 79 mm. {approx.}
Pair of eyepieces as all

Magnification T0x 20x 30x
Diometer af the
field af view
{opprax.)

ald

16 mm. 11 mm. 8 mm.
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Outlits

Binocular prism magnifier for Jow
magnifications

{3.5-7-10.5x) wilh pelorizing equip-
ment

Magnifier body for low magnifi-
calions with rock ond pinion facus-
ing molion having contro! heads

on either side LUDuUD
Pair of eyepiecesa 5

[for 3.5 magnificalion) LUKUL
Pair of eyepieces a 10

[far 7x mognificalion) LUKEN
Pair of eyepieces a10

[far 10.5x magnification) LUK AR
Interchangeable long handle LONGA
Sioge lor ironsmilled lighl with

inclinoble foal, large illyminating

mirror, atiachoble wooden hand

rests LUCAKX
Revalving abject-stage with

polarizer and brackel with analyser

fitting the magnifier body LUPIM
Cabinet for the complete outfit Lucuc
Complete binocular magnifier

3.5-10.5x, in cobinet LUGAB 1
Optional Accessories b .
First-crder red compensator

21 mm. dio. LUPUP
Quarler-wove compensalor

21 mm. dio. LURAL
Binaculor prism magnilier for

high mognifications

{10-20-30x) with equipment for

pclarized light

Magnifier body for high magnifi-

caliens with rack ond pinion fa-

cusing molion having contrel heads

on either side LUBAW
Paired eyepieces a5

(for 10x magnification) LUKUL
Poired eyepieces o 10

(for 20x mognitication) LUKEN
Paired eyepicces a 15

{far 30x mognificalion) LUKAR
Interchangeoble short hondie LUBEX
Stage for tronsmilted light with

inclinable fool, lorge illuminating

mirror, oltechable wooden hand

resis LUCAX
Revolving object stage with

polorizer and bracket with analyser

fitting the mognifier body LUPON
Cabinef for the camplete autfit LupeocC
Complete binocular magnifier

10-30%, in cabinel LUGEC
Optional Accessaries F
First-order red compensotor '.
13 mm. dio. LUREM 1
Quarter-wave compensatar

13 mm. dio. LURIN

A special leofle! an pillar stands
far the magnifier bedies is
available on request.


http:3.5-10.5x
http:3.5-7-10.5x
http:3.5-10.5x

Slareoicopic microscope

Stereoscopic Microscopes
with Polarizing Equipment

Mognificolions 8-216x,

Stond for fransmitied ond incident light
with dovelail filting receiving either o
stereo microscope body with changer for
single poirs of objeclives or o body with
ropid changer for 3 poirs of objeclives
(two being inlerchongeoble ond one be-
ing a poir of 1x objectives permonently
fitied).

Revolving ond cenltring objec! sloge with
graduotion in degrees ond vernier, 2 stoge
clips, spring sleeve to receive o polarizer
and o universolly adjustoble illuminoting
mirror with a white opoque disc at the
bock.

Rotating polorizer with ground gloss disc

2. Stereo microscope body with rapid objective changer

This microscope body differs from the one described under 1. by its horizontol precision
slide with 3 peirs of objectives which con be rapidly brought into position by operating
o loteral control head. The objectives ore so molched thot the imoge remoins in position
when the changeover is mode only o slighl re-focusing moy be necessary occasionolly.
Click stops ore provided for the correct settings. 2 poirs of objectives can be inter-
chonged for other systems while the third pair is 0 !x equipment which is permanently
maunted. The mognificolion ronge con thus be varied ot will belween 8 ond 21éx.

Specification:

Stergoscopic mi¢roscope for
abservalions in palarized ligh?

Sterao microscope body with in-
clined eyepiece tubes which can be
set to the interpupillory disiance
ond clomping cellors for lhe eye-
pieces, objective chonger for single
poirs of objectives. Rack ond pin-
ion focusing molion wilh cantral
heads on either side, dovetail fil-
ling for mouniting lhe body on vari-
ous types of stonds. Bracket wilh
siide fitting o receive the anolyser.

Stond for work in tronsmitled and
incident light with universally ad-
justable lorge illyminoting mirror
and white opogue disc at the back.
2 sioge clips. Altochable woaden
hand resls. Detochable revolving
ond centring object stage an metal
bose, rolating polarizer, opol and
block glass plotes fitting the sland
in ploce ot the rololing stage far
observolion in ordinary incident
light. Davetoil fitling toking the
slereo microscope bady.

Wooden cobinet with [ittings to

hold objechves ond eyepieces,

with lock and key

Complele steree microscope, ex-

clusive af objeclives ond eyepieces
GUVEB-GOZUC

Optlional oecessories:
Slide with 2 wove plales {red Ist

in cylindricol mount fitting the sleeve order) 13 mm. dia. GRAJS
underneoth the object stage. Slide with 2 quarter-wove plates
13 mm. dia. GRAKT
1. Stereo microscope body with slide Steregscopic microscope with rapid
changer for single pairs of objectives objective changer and polarizing
The microscope body incorporotes ¢ rock  equipment
ond pinion focusing motion with controls _ o
on either side. A dovetall filting receives  Slerec microscope body wilh in-
o brocket with o poir of onalysers. A slot  clined eYﬁp'?Ce bee_SI»I with adjust-
is provided for the insertion of compen- Ment to the interpupillory distance
. and clomping collars for the eye-
solars (quarter-wove or lhrst-order red - . .
| o ©of dized ob; pieces, rapid obiective chonger for
plotes). One poir of stondordized abjec- {5 "nlerchangeoble pairs of ob-
lives rigidly n_'mun.ied os one unit is in-  jectives ond 1 permanenliy maunl-
serted al o time into the precision ob-  ed pair with magniticotion foctor
jective chonger. 1x. Slide with analysers which can
Meagnifications, free working distances and fields of view
l Free Micrometer Eyepieces
o!"‘"‘c' ' waorking valyg with Gax G123 G 18x .
tves 1 disence | G 12 5and 19x Fietd of view . Field of vigw . Fleld of view
[ - Magnificol, ) Kagnificat. bk, Megnificat. |
1# 105 mm. 100 » 20 s | 18 18 12
2x 80 mm. 50 1 1% 10.0 % | 90 3% 4
ix 47 mm, W 32 5 50 4.5 72 3
8x 27 mm. 13 ] 2.5 100 23 144 1.5
12x 18 mm. Bou 94 1.7 150 1.5 24 1
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be pul oyt of operation. Rack and
pinion focusing motion with con-
iral heads on either side. Dovetail

fitting to ofloch the micrascope
body to o stand.
Stand for observations in trans-

milled and incident Light with lorge
uminaling mirror wilh o while
opogue disc ot the bock, Z sloge
clips, one pair of oftachoble woo-
den hond resls. Revolving ond
centring abject slage on metaol
bose with which if can be remowved
from lhe slond for inserlion of a
opal or block gloss plate for in.
cident light observations withaut
polorizing equipment. Doveloil fit-
ling 1o receive the stereo micro-
scope body. Waoden cabinet wilh
fitlings to accommaodate objectives
and eyepieces.

Complete stereo microscope, ex-
clusive af objechives and eyepieces

GRAPY.-GOZIAX

Exlra for supplying the stereo mi-
croscape body with 180° ralotian
te the eyepiece tubes (which is
esential when fitting the body to

a pillor stond) GUZUK
Optional Accessories
Slide with firsl-order red plate,
30 mm. dia. GOZIZ
Slide with quorter-wove plale,
30 mm. dio. GQZEY
Paired abjectives und eyepiecas

Poir of objectives 1x

{for microscope GUYEB anly} GRIRC
Poir of objeclives 2x GRERB
Pair of objectives dx GRESC
Pair of abjectives 8x GREWG
Poir of abjectives 12x GRIGS
Poir of wide field eyepieces G 9x GRAVD
Poir af wide-field eyepieces G12.5x GRAWF
Poir of wide-field eyepieces G 18x GREHS
QOne of the eyepieces con be sup-

plied with an adjustable eyelens

{far focusing eyepiece micro-

mcters), exiro GREIT
Pair af hard rubber eyepiece caps GOXI1X
Pair of eyepiece caps of sofi

rubber with metal mount GOXQOY
Eyepiece micromaters

far insertion under the evelens

(which should be odjustable os

under GREJT)

Micrometer plate

10 mm. = 100 intervols YGEEQ
Micromeler plole

5 mm. = 100 inlervals YHEEP
Micrometer plale

10 inm. = 200 intervals YMEEL
Line cross plote YSMEE

{For piliar slands elc. see special
leaflel)



Large Polarizing Outfit for
Strain and Stress Tests

The opporatus illustroted in iwo possible
setups ol the cight is designed for exomin-
ing ond phologrephing slales of strain
and siress in models mode af glass or
suitable plaslics ar finished parils of these
mcierials. Retardalians are measured by
means of the Berek rolary compensatar
and data ascertained as regards sirain
and stress.

Technical Description:

All parts necessary for carrying aut strain
and stress tests are fitted to saddle stands
maunted on an optical bench; they include
the light source, palarizing elements, can-
densers, abjectives ete. The light source,
either a 100 watt filament lamp for direct
mains canneclion ar @ mercury vapour
lamp, is cccammodated in a lomp housing.
The palarizer and analyser filters of large
diameter can be ralated individually ar
synchronously by means of a coupling bar,
The roiotion con be reod ot intervols of
5% Quorter-wove ploles can be inserled
with the oppropriate orienlotian for ex-
aminations in circularly polorized light.
The equipmeni includes a saddle stand
with verticolly odjusioble rod for which
fixtures can be mode ta hald the objects
ta be lested.

The imoge af the object is projecied on
to a graund glass screen 24x24 ¢m. in size.
Far the measurement of retardatians with
the oid of the rotary BEREK compensator
the large lamp hausing is replaced by a
special one an saddle stand which takes
either a 100 walt low-voltoge filament
lamp or the mercury vapour lamp used in
canjunction with an adjustable illuminot-
ing lens. In odditian to the BEREK com-
pensatar the following accessaries are
required:

Callecting lens with filter halder, con-
denser and a projection lens.

The photographic equipment

To phalograph stress ar strain figures the
graund gloss screen is replaced by a
LEICA 35 mm. camera with micro mirror
reflex arrangement, focusing bellows and
f74.5 135 mm. HEKTOR lens. This equip-
ment is fitted with o horizantol rack and
pinion maotion and mounted an a saddle
stand.

A Syt tor exomining fwo-dimensioral siales af slvain ond stress, with phologrophic equipmen).

9 OuMit {or exomining ond meosuring siroin ond siress, with BEREK compensaior

Specificotion:

LEITZ polorizing oulfit for slrain and siress fests:
Prismotic bor, 2 m. long, wilh cm. scale, mounted an o wooden boese wilh iron legs.
Seddle stonds wilth equipment as fallaws:

No. 1

No.2
MNo.3
No. 4

No.5
No. &

Na.7
Na. 8
Na. 9

No. 10

Large

with loamp house ond odjuslable illuminaling lens, low-vollage tilomenl lomp
12 volis 100 walis with fransfarmer for 1107220 volis A. C. ond mercury
vapour lomp CS 150 with reflecior and slarfing equipment including con-
necling cobles.

wilh collecting lens and filler holder wilth green fillers Nos. 200b ond 211.
with illuminaling objeclive 80 mm.

wilh filter golorizer 8" dio. and /s wove mica plote.

Both in rolating mounts.

with Berek rofary compensator, rotoling mount with rack and pinion molion.
with fiflter onolyser 8" dio. ond %/« wove plote, both in rolating mounts,
operating through 180° with reodings from 5 1o 5%, coupling bar far syn-
chranous rolation of the equipments of soddie stonds Mos. 4, 5 and &.
with 80 mm. projection objective.

with ground gloss screen opprox. 10 x 107 in wooden frome.

with large lomp housing, ground glass disc ond oftacheble green filler,
filament lomp 100 walls for direct moins connection 110 or 220 valts, also
with grovision for filting lhe mercury vopour lomg of soddle stond No. 1.
with verlically adjustoble rad for filting o fixture 1o suit the type of specimen
to be occommodated.

polarizing outfit for strain and stress tests, complete

Supplementary photographic equipment

Saddle stond Na. 11 with rack ond pinion for hoazontol lateral odjustiment 1o toke
the photographic unif.

LEICA

focusing bellaws for using the £/4.5 135 mm, HEKTOR lens UXOOR-HE.

HEKTOR /4.5 135 mm. lens lo screw lo the focusing bellows (exclusive of helicol
mounl for rongefinder focysing).

Micra

mirror reflex atlochment with ground and clear glass focusing screens in

revalving holder, 5x focusing magnifier, and double relecse {pleose slole when
ardering lype of camero to be ysed)

Phatographic equipment (wilhout LEICA camero)

Large polerizing outfit far strain and stress tesis, inclusive of photographic
equipment byt exclusive of LEICA comera

If no LEICA comero body is avoilable we recommend lhe simple model Ig

{wilhauyt byilt-in rangefinder)
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The well-known LEITZ 27x2" slide projectar PRADO 250 or 500 con be effectively supple-
mented by o polarizing attochment for demenstrating polarization ond double refroclion
phenomeno far teaching purpases. With the oid of a set of selected specimens the equip-
ment will produce excellenl screen imoges Yo enable o large number of persons to see
the fundamenlal feotures of polarization ond methods of investigation based on it in
mineralogy, petrography, crystallography ond technolagy in general. The demonstra-

Polarizing Artachment
for the PRADO 2507500

tiens include:

Slide Projectors

FadG =01

Equipped with the palarizing attachmeni the PRAD O prajecior represents o fully
efficient stroin and stress tesiing apparotus.

For the projection of abjecls embedded in liquids, melling substonces or specimens
difficult to accammodale on the usual abject holder the polorizing attachment can alsa
be supplied ta o verticol madel with provision for horizantol specimen accommaodalion.

Projection distances and screen image sizes:

The diomeler of the screen imoge depends on the projection distonce and the focal
fength of the projeciion lens os well as the free operfure of the object stoge which in
this instonce is 28 mm. in diameler.

Screen image diameters in feet wilth projeclion lenses

Projection

distonce in feel 85 mm. 100 mm. 120 mm.

62 - 2 o '|"f': T ;/: )
10 . - 3%_ - i 2‘/; B N ;h

13 a e N A
162 - 5'a B N 4 32 B
20 &vs  sn Am
_23 o 7' - . 6'/a - 5'%
26— N - . 7' o 53/4—
0 - :
s B 7n

The table volues are approximote figures.
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Birefringence ond polorizotian in calcite,
Behaviour of anisotropic bodies in

linearly and

circulorly polorized light,

Dichroism,

Interference phenomeno in polarized
monachromatic and white light,

Dauble refroction by siroin or siress,
Oplical rolatian power ond rototion
dispersion,

Determinotion of the relative size of re-
fractive indices by the use of gypsum or
mico plotes (in the bose of the lens sleeve).
Meosurements of retordolions with a
quortz wedge, with o s wove plate
{Sénarmont’'s methed), or with the

BEREK rolary compensotor,

Conoscopic imoges of unioxial and

bioxial crystals,

Determinatian of the optical charecter

in the conoscopic imoge by meons af

o first-order red plote, a % wove plole

or the rotory BEREK compensator,
Measurement of the oxial ongle of

o mica plate.

For the experiments ond demonstrotions
autlined obove the following specimens
ore supplied:

1. Calcite crystal with fixed pinhole stop

. Anhydrite

. Tourmoline

. Gypsum of irregular thickness

. Gypsum figure

. Qluartz wedge

. Mica-quarlz combinolion

{white of 15t and higher arders)

. Glass press '

9. Strained glass

10. Quortz cut ot right ongles 1o the
oplic-oxis, coalescence
(left ond right)

11. Soleil's double plote

12. Calcite cut ot right angles to ils oxis

13. Arogonite verlicol 1o 1st cenlre line

14. Muscovile {seporotion piece)

15. Topoz verticol to 1st centre line

16, Sugar vertical to one axis

oo th o Wk

o




Specifications of palarization equipment
for the PRADO projecior

Palarizing ollachmenl, basic equipment, far horizanta! use
and orthescepic demansliralions, comprising lhe cllochmeni
with long guiding rods, odjusioble front supperl, oir funnel,

condenser ond fller receplacle KOQUUF
Polarizer ond onalyser on clomping holders with connection
bor for synchronous rotelion KQwUU
Rofating object stage on clamping helder KRUUC
Lens sleeve on bose with clomping screw and haolder for
quorler-wave or first-arder plotes KUUPZ
Projection lens [os seiected)
HEKTOR /25 85 mm. Usrowu
HEKTOR  £/25 100 mm. UFSEU
DIMARON 1/2.8 100 mm. UEYSU
HEKTCOR  1/2.5 120 mm. UFKQou
Complete attachment, horizontal medel KUUCT
Camplete ottachment, vertical model KRYUU

Accessories for projecting conescopic inlerference images:
Condenser in ceniring mounl end svpplementary front lens
on allachoble halder KSUUB

Accessories for demonsiroiions in Circularly polorized light:
Two quorier-wove plales in mount KTCUU

Further occessories:

Slide with first-order red plale KUUAS
Slide wilh quarter-wave plate KUUBF
(These items fit the slot in lhe lens suppart)

Rolory compensotor ofter Berek on clomping holder ond

with delachoble colcite plole KUUDG
Mico plole* in sliding mounl lo replace the detochoble

caleile plate of the Berek compensalor KUUFH
Iris diophrogm, ottochable to the lens KUuugyv
Green filter (540 ) KUUHI

Red filter (650 ) KUUI'W
Set of 16 demanstration specimens, in cose KUULX

Carrying cose for complele polarizing ottachment KUUML

If o PRADO prajecior 250 or 500 wolls is nol yer ovoiloble
the foilowing bosic opporcatys is required for the palonizing
oftachment:

PRADGC 250 projector with gsphericol condenser, refleclor,
heat-obsarbing fitier, famp socket but exclusive of bulb,

olsa without field cendenser lens ond slide front uGyYQu-Q
Atlachable blawer ynit (essenliol for 500 watt lomp) UKMOU PRADG with polarizing attachment of vertical construction
Supplemenlory heat-obsorbing filter For 500 wolt lamp UBMWLU and BEREK ratary compensator in posltion

Micra-attachment with polarizing equipment
for the PRADQ projector

The PRADQO projector filted with o large micro projection
otllachment ond o low.voltage filament lamp con be suc-
cessfully supplemented for the projeclion in polarized light.
Screen images of salisfactory brillionce con be obtained
with magnificotions vp lo epproximately 1500x. Quolelions
for such equipment are glodly submilled upon reguesl.

* Any air slreaks which may be presenl in the mica plole do nol
odversely alfect the demonsiralion. Since the seleclion of mico
plales of this thickness 0.3 mm.) entirely free from air bubbles etc.
would randar them very much more azpensive [} was considerad
unnacessary to eliminate this insignificant defect.

The polorizing gttachmant fits all PRADO projectors, models 250 ond
500 wilh serioi rumbars over 112,000. The idec! lighl source is lhe
low-vollage filoment lamp 250 wats 50 volls which necessitoles o
Iransiormer or resistonce bul the ordinory 250 wall lomp for direct
mains conneclion is also salislactory. The projeclor should be equip-
ped with a blower or a supplemeniary second heat-obsorbing Mller. Path af rays in the MAKAM micro comera
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D. Photomicrographic
Equipment

MIKAS micro oitachment lor the LEICA

Micro mirrer reflex atlachment

IFLEX with LEICA

MAKAM camera altachment

All palorizing microscopes con be supplemenied for photomicrogrophic work
by means of relatively simple micro comero attochments (for 35 mm. film or
quorter plotes) or o lorge verlicol comero with mirror reflex orrongemeni.

The MIKAS Micro Attachment (for 353 mm. Film)

odopts ony LEICA comero model for toking pholomicrographs on 35 mm.
block-ond-white or colour films. The eguipment includes o conical odapter
with lens, a lateral focusing telescope which indicates the orea photogrophed
and enables the operotor 1o view the specimen during the actuol exposure,
if necessary, a sell-winding central shulter for B, T, end 1 1o 125 sec. speed
settings and Rash synchronizatian. {When ordering please state the serial
number or mode! designotion of on exisling LEICA comera to be used for
this equipment.)

Specification

Micro oliochmen! Tar the LEICA 35 mm. camera wilh conicel odopler with lens /5x,
leterol focusing lelcscope with swing-out prism, time end instontoneous shutter with
flash synchranizatian, periplonaiic eyepiece 10x, cyepiece clamping collar ond two
wire releases for prism and shuller aperolion, in case

Optional Accessaries

Inferchangeable intermediate odapter with Tens '/ix

Releese coupler {for aperating prism and shuller qulamatically in the correcl
sequence)

LEICA camera Ig, withou! lens, viewfinder and film chamber

Wire release with fixing screw for the LEICA shutter

Adapter with clamping callor far using the micro atlachment an micrascope tubes
of 30 mm. die.

Micro Mirror Reflex Aﬂ—uchmenf IFLEX (for 35 mm. Film)

This eguipment features ground glass observation and cleor glass focusing
by means of o 5x mognifier for all LEICA comeros fiHed os shown in the illus-
trotion ot the left, The focusing screens ace mounled in o revalving holder.
The possibility of abserving the specimen during the actual time of exposure
is olsa ensured by the laterol telescope with prism ond central shutter, This
equipment connol be mounied direclly on the microscope tube bul requires
a separate photogrophic stond such as the ARISTOPHOT fully described in o
special catologue. An illustrotion is shown on the following poge.

Specification

Micro mirror reflex alfuchmenl for |he LEICA with swing-out mirror, raleling rectan-
guiar diaphragm for selling the equipment far horizontal or verlical photographs,
revalving holder with ground and clear gloss screens, interchangeable 5x focusing
magnifier ond double release

Bracket with dovetail slide fo fit the mirror reflex ottachment to lhe prismatic bar
of the ARISTOPHOT or PANPHOT comeras

Inlermediate odapler 1/3x 10 screw beiween the central shuller and the mirror reflex
housing

Focusing telescope with swing-out prism, hight-screening sieeve for the microscope,
cenfral shuller far time and inslentenecus exposures, with flash synchronization,
wire relecses ond release coupler for operating the prism and the shulter in the
carrect sgquence

The MAKAM Camera Attachment {for Plates)

fits oll microscopes ond enobles photomicrogrophs to be token on ploles
9x12 em. or 3Ys“x4:". Focusing is achieved through o laferol iglescope with
imoge oreqa grolicule ond a swing-ou!t prism deflecting obout 25% of the light
of the imoge-forming roys for the purpose of focusing. 1l con be left in posi-
Hion even when the photogroph is being token ai the expense of a longer
time of exposure, of course. Two wire releases are supplied to operale the
prism ond the buill-in lime ond instonlanecus shutter.

Specificotian

Light-metal body with 2 darkslides, 1 ground glass screen, central shuller far ime
and inslanlaneaus exposures with flosh synchronizalion, wire release, lolerol obser-
vation and locusing telescope wilh swing-oul prism and wire release, 10x peri-
plonalic eyepiece of standord diometer ond clomping collor for mounting the
camera equipment on any micrascopa with verlical lube, in cose

Intermediale adopter with clamping caller for filting the MAKAM camero 1o micro-
scape tubes of 30 mm. eyepiece diametar
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Linear Monochromator
for Ultraviolet and Visible Light

Linear mirror monachromoetor
lexit slil side)

Palh of rays in the linear
mirror monochromalar
{s<hematic arrangement]

BTiS-a
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The LEITZ lineor monochromator is built on the principle of o
mirror monachromaiar in Littrow orrongement. The monochro-
melic beam leoves lhe insirument as if s oplical oxis wos the
linear extension of the axis of the illuminoting cone. The operlure
rotio is 1:4, ond the focol length of the collimotor and collector
mirrors is 200 mm. The instrument incorporotes 2 prisms which
con be interchonged by simply operoting on outside lever. The
glass prism covers o wove length ronge from opproximotely
390 muw. to 1700 mu. while the second prism of homogenized
Ultrosil covers the ronge 205 to 440 mu. The required wave length
is set by meons of o drum heod of 120 mm. diometer which hos
separate wave length scoles for the two ronges ond on ad-
ditionol evenly groduoled scale with vernier. The entronce ond
exil slifs ore coupled ond ore usuvolly sel to the some width by
means of the joint meosuring drum heod; a drum value of
10 corresponds to 0.2 mm, slit width. When for speciol purposes
individual sht adjusiment to different widths moy be desirable;
the coupling mechanism con be disengoged by lifting the measur-
ing drum head.

An illuminating lens made of Suprasil quoriz gloss of high trans-
missian far vitroviolet light is placed in frant of the entrance siit.
There are twa interchongeoble light sources, i.e. o é valt 30 wolt
filoment lamp ‘ond o hydragen lomp 80 volts 300 mA [iype
DL - 100). The lotter is run jhrough a speciol supply unit far can-
nection to 220 volt moins which ensures o stobilized anode voll-
oge with variotions less thon £ 19/ of the mains voltoge.

For special requiremenls the monochromator con be supplied
with ane prism ond one light source only ol o reduced figure.
The rigid Aot baseplate with which the manachromaior is nor-
mally supplied con be unscrewed ond reploced by o costing
fitting on the prismatic bar of on oplical bench.

A special form of the manachremator is mode with an extended
shoft which is coupled la the prism rotation to ollow o canlinuous
repefition of the complefe working cycle of the prism through-
out its specirol copocity. The outside shoft con be driven by o
synchra motar or lhe driving unit of o recording instrument,

Specification:

Lineer mirrar monochromalor wilh two prisms comprising
the linear mirror monachramolor in Litiraw arrongement,
aperture rotia 1:4, collimator ond collector of 200 mm. facol
length, gloss prism for wove range 3%0-1100 mu. and Ulira-
sil prism for wave ronge 205440 mp. with low-aperoted
rapid chongeover mechonism and lamp housing with & voll

30 watt filament bulb with prefacus base FKAMS
Reguloting transfarmer far the low-volitoge

lamp 110-220 valts A. C. REDYX
Hydrogen lomp DL-100, 80 volls 300 mA wilh stobilized

supply unit, camplete for 220 volis A. C. FKAHM
Complete linear monochromater IKBAB

[Quololions for equipment far eiher supply
volloges on request)




MONLA Microscope Lamp

For microscope slonds without buill-in illuminating
system the MONLA microscope lomp is recommended
0s an efficient ligh! source being equolly suitable for
oll types af visual observation and photomicrogrophy.
It is porticulorly recommended for use with the bin-
ocular prism magnifiers as well as the siereoscopic
microscopes. The lomphouse is adjustable in all direc-
lions on o piller with heavy metol base and equipped
with o cenlring lomp socket and o facusing illuminal-
ing lens. An ins diaphrogm with filier frome can be
clamped lo the lens mount to provide mosi favauroble
Hluminatian in the cose of dork field observations. The
lype af bulb used is o & volt 30 walt filameni lomp
of high ond even intensily os well os a very fovouroble
speciral composiian.

Specification:

MONLA micrascope lamp with é voll 30 watl bulb, centring
lamp sockel wilh cable ond plug, facusing aespherical
illuminoting lens, universal joint with clomping screws ond
supparling pillar an heavy base

Accessories:

Iris diephragm with filler frome (50x 30 mm.} to clomp lo
the mounlt of the illuminoling lens

Heat-absarbing filler 50 x 50x3 mm.

Special doylight filter

Sodium Vapour Lamp

For microscapes with which the light of seporote special
light sources can be conducled to the illuminaling
equipmeni vie on adjusiable mirror, o sodium vapour
lamp is availoble in o special madel of the MONLA
microscope lamp.

DCBEE

DEEMH
LANEP
IFTAG

LIUERE I

MOMNLA microscope lomp

Manochraomolic Vighl Riter Tar C line
Manochromolic light filler far D line
Monochromotic light filier for £ line
Pillar sland for lighl filters
Regulating transformer for 100=220 volls A.C. wilh om-
meler, coble ond plug

Regulating transfarmer for 160-250 volts A. C. with am-
meler, cable ond plug

For D.C. supplies resistances, either fixed or reguloting
madels, ore quated for en requeslt.

Specification:

MONLA lamg hausing on pillar stand with speciol socket
NARIB to receive o sodium burner
Sodium burner
Starting unit for 110 volts A, C,
for 220 valts A.C.

Xenon discharge lamps and mercury vapour high-pressure lamps

IFACE
IFADA

" \FOEF

IFSTA

REDYX

REPOV

NAREZ
NAPCB
NAPUL
NARAY

cun bhe supplied for specidal requirements and most exacting methods of microscopic work including fluerescence ohservalions,

photomicrography, micro-projeciion etc. They can be combined with any of our microscope models ond will be quoted for with

full details upon request. While the Xenon discharge lamp yields an intense light of on almost continuous spectral compasition,

the high-pressure mercury vapour lamp produces on illuminalion of spectrol lines thereby moking it porticulorly suitable for

fluorescence work (see olsa poge 18 on light saurces far the PANPHOT camera microscope).
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Ehenherg, H.:

Ein neunr Univarsoldrehtisch far
Anschlilfe und seine Anwendungs-
miglichkeilen

7. Erzizerghou und Metoliliittenwes.
Bal. 111 {1930) H, 3. 5. 65

Polarixing outfit
for sStrain
and sStress tlesis

Angiolelli, A

Sponnungsopliiche Unlersuchungen
in Konaex mit Ermidungserschesnyn-
gen in Gummlarlikela

Koulschuk und Gummi {1953} H. ¢
WT 121

Bonvolet, M.:

Die Anwendung dier Mikro-
Spennungsoptil. zum Studium der
plastischan Daformalion

renslechn. Ber. {1956) Nr. 1338,

Féppl. L.:
Neve Erfolge in der S3ponnungsoptik,
Z.Ver. db, Ing. BY (1937) Nr. 6, 5. 137

Foppl, H., und M&nch, E.:

Die Sponnungsoplik im Diensle
des Bouingenieurs

Z. Baving., 19 (1938) H. 23/ 4, 5. 31)

Féppl, L.:
Froklische Sponnungsoplik
Berlin 1950

Heckel, K.:
Molekolarientizrung und
Eigenspannungen in gesprilzien
Polysiyralieilen

Z. ang. Phys, Bd VII,

{1555] M. 6, 8. 29

Kuske, &
Die moderns Sponnun _|-.i_.| 1k
Umschou (1952) H. 14, §, 434

Landwehr, R.:

Anwendung von Zunsisloflon zu

spoannyngsopiisdhen
werferonrvarsuchen

Qptik, ¥ (1952) H. 12, 5. 347
Mesmer, G.:
Spannungsaplik

Berlin 1937

Mesmer, G.:

Nawegre Cntwicklong der
Sponnungsopdik

Z. Phys. Ba. VI (1754) H. 10, 5. 475

Neuber, H,, und Féppl, L.:
Festigueilslehre mitlels
Spannungsoplik

Miinchon 1935

Oppel, G.:

Polarisationsoplische Unlersuchung
riiumlicher Spannung- und
Dehnungsrusi&nde

13, Wes, 7 (1936) 5. 248

Schwieger, H., vnd Fiedler, H.:
Spannungsoplische Declimmung das
thermischen Ausdehnungikoelfizienlen
von Lilasern

Ann. Phys, 6. Folge, 14, §. 64

Spencer, R. 5., und Gilmore, G. N,:
inere Sponnungen in
"alystyrol-SpritzguBieitan

Maod. Ploslics 27 [1950) S. 97

Polarizxing aitachment
for the PRADO
slide projector

Bergmann, L.

Der Kleinbildprojeklor im
nolurwissenschaltlichen Unlersicht
Tachnisch-Podogaopischer Verlon
Schorles Druckarnien KG, Welzlar

Karnder, F.:

Polarisotiansoptische Demansirotionen
mit dem FRADQ 250 und 500

Praxis Phys. Chem., Phologr. 45

(1%5¢] 5, 231

Résch, 5.:

Der Kiginbildprojekiar ols
Ewperimenteriisch im Unterrichl
Math. u. Nolurwiss, Unierr, 4
VIS HL 3, 5. 156-143

First-order plate in
subparallel orientation

Ernst, Th., und Loves, F.:

Die Sichibarmachung des Chorokiers
[ hrw, —] Guliorst schwocher
Doppaibredwngseiickie

Nolurwiss, Jg. 31 (1043] H. 5/6

Berek rotary
compensator

Berek, M.:

Zur Messung der Duppalbrechung,
houplsachiich mit Hilla des
Polarisalionamikroshopos

Zbl, Miner. [1913) M. 13-15 und 18,
S, 368-398, 5. 427.435, 5. 446-470,
5, 580-5H2

Veralt, LEITZ-Werke, Wealzlor,
Seriz A, Nr. 28
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Burri, C.:
toeo s, G

Burry, C.1

Zur Theorie und Praxis dar
Drehbkampensoioren nach Berek
und Ehringhous

Z. I. ong. Maih. Phys.

{ZAMP], Yaol. IV {1953} 5. 418

Meixner, H.:

e Stork’scha Mellode xur T -
mung des oslischen Zonencharokiers
an kalrondigen Krislollen mitlels
Barek-Kompensalor -
Sclmwriz., Miner, u. Pefrogr. Mill

32 N952) H, 2, 5. 348

Melancholin, N. M.:

Uher die Anwendung des Berek-
Kempensaolors auf schielorientiarte:
Schnitte

Sehr. Allunions miner. Bd. 81
{I952) H. 2, 5. 54

Moseboch, R.:

Dos Messen optischer Gong-
untarschieds mi# Drekkompensalaren
Heidalberger Baitr, 2. Miner.

u, Petrogr, 1 [194%] H. 576, 5. 515

Mosebach, R.:

Eine Differen: hode zur Erhdhung
de genouigkail und Erwerlarung
des Mefbaraichs normoler Dreh-
kpmpensalaren

Huidelberger Beitr, Miner, Palrogr.
2(1%49) S. 172

Moseboch, R.:
Fin einfaches Yarfahren zur Erhihung
1 klainer optischer

dar Meligonauighke

7 5. 172 v, 5. 167

Tobi, A. C.:

Use of Berek compensalor made
ens|af

Gealogie on Munhouw (NW. SER)
Jg. 16 (1954] p. &7

Quarter-wave
mica compensalor

Ambronn, H., und Frey, A.:
Das Polorisationsmikroskop
Leipzig 1924, 5. 43 bis 67

Berek, M.:

Ein zum Gebrauch om Palorizolions-
mikeoskon geeigneter elliptischer
Kompansalor

Zhl. Minar. Palroge. (1930)

Abt. A, 5. 500

fich, A.:
Use of Sénormant companiciar for
meosuring doulila refraction ol flow
J. Opl. Soc. Amer, 45 (1935) No, 3,
p. 393

Rinne-Berok:
f.c. 5. 165 und 319

Barek, M.

fin zum Gabrouch zem Polorisolions.
mikroskap geeignelar Kompensolor
Lhl. | Minar, Petrogr. (1930] Akt A
S. 508

Brace-Hihler
compensator

Broce, D.:
Phys, Rev. 18 (1904) p. 70;
19 [1904) p. 218

berger Beilr. zur Miner. Pelrogr.

Burri, C.:
l.c. 5. 150

Kohler, A.:

Ein GlimmerpléHchen grou §. Grdn
zur Untersuchung sehr schwach
doppelbrachender Priparate

Z. wiss. Mikrosk. 38 [1921) 5. 29

Kahler, A.:
Zbl, Miner. {1930} A. 5. 508

Ptaiffer, H. H.:

Ober MeBunsicherheil und -emplind
chkeil von Kompensalormessungen

on bialogischen Ohjo

Opiik, 5 (1949) H. 4, 5. 217

Pockels, F.:
Lehrbucher dar Kristolloplik
Leipzig und Berlin 1908

Rinne-Berek:
l.c.5.145

Quarix wedges
for the Wright
universal eyepiece

Wright combination
quartz wedge

Burri, C.:
[c. 5139

Rasenbusch, H., uad Wiilling, E. A.:
l. c. §. 586

Wright, F. E.:

Tschermohks Miner. u. Polrogr.
Miti. Wien 20, 1801, 5. 275

). af Geal. 10 {1902) p. 33
Amer. ). Sci. Arls, 29 (1910) p. 417

Wright double
quarix wedge

Rosenbusch, H., und Willling, € A.:
l.c. 5 479

Wright, F. E.:
Amar. J. Sci. Arls,
26 [1908) p. 370; 29 (191 1) p. 134

Johannsen quartx-
gypsum compensator

Johonnsen, A.:
Monual of Pelrographic Melhods,
Nevw York 1918

Nakamura
halt-shadow plate

Berek, M.:

Dia Bestmmung von Ausléschungs-
richtungen doppell brachendar
inokliver Krisiol'platten mi Hille

von HalbschoHenvorrichlungen im
einforbigen Lichl

N. Jb. Miner. Bzil. Bd 33 (1912) 5 582

Burri, C.:
l.c § 156

Rinna-Barek:
. c. 5. 154

MNakamurg, S.:
Zbl. Minar, Pelragr. (1905) 5. 267

Macé de Lépinay
hafl=-shadow plate

Burri C.:
I <. 5. 15

Mocé de Lapinay, J. C. A.:
J. Phys. (7] 4 (1385) 276 und (3) ¥
{1980) S. 589

Rinne-Bereh:
l.c. 5 154

Solgell double plate

Rinne-Bereh:
l.e. 5. 75

Rosenbusch, H., und Wulling, E. A.:
I. c. S. 480

Sateil, H.:
C. R. 31 (1850] 5. 148

Apertometer

Menx, C.:

Apertometer {0r Trockonsysiomae und
Immersionsobijckie von dan Aper-
turen § bis 1,65

Z. wiss, Mikrosk. u. mikrosk. Techn.
49 (1932)

Universal stage
refractometer

Berger, P. J.:

UT-Melhaden, Erfahrungen mit dem
LEITZ 'schen U-Tisch-Refroklometer
Z. ong. Miner, Bd, IV

(1942/43) H. 273, 5. 40

Correns, C. W.:

Beslimmung dar Brechungsexponenien
in Gemengen fainkérniger Minerole
und won Kolloiden

Forlzchr. Miner, Krigl. Pelrogr.

¥4 (1930) 5. 26

Emmons clreoculation cell

Emmons, R, C.:

The daubla variotion of the
relracliva index delerminotion
Amer. Miner, 14 (1926} p. 414

Emmons, R, C.:

A modified universol sloge

Amer. Miner. Yol, 14 {1979) No. 12,
p. 441

Emmans, R. C.:
A sel af thirly immaersion madia
Amer. Miner. 33 (1929) p. 482

Emmons, R, C.»

The use of Becke line colors in
relroclion index defcrminoiion
Amer. Minee, 33, 1948, p. 612

Rinne-Berek:
l. <. 5.177

Phase contrast
equipment

Piller, H.:

Uber Anwendungsme wkmilen der
Phasenkaatrastmiks tor
minarologische Untersuchungen

Z. Krish. (1951} Nr. 5

Piller, H.:

[ie Phasenxontrostmikroskapie als
Hilfsmittel zur Bestimmung fein-
karmiger, spezicll dinner, lrons-
parenter Minarole

Heidalberger Seitr. zur Miner, Pelrogr.
3 {1952) 5. 307

Sehmidi, K, G.:

Dis Phosankonicosimikroskope in der
Staubtechni
Staub (1%3

1] H. 41, §. 31

Schmid!, K. G., und Heaidermanns, G.:
Zur Technik der Stoubmikroskapie mil
Phosenkaontrost und Graned

JunkelFeld
Slous 1B (1958) Nr. 8, §. 236

Thaer, A.:
Ein Beitrog zur lichimitrash

Stoub (1954} H. 30, §. 555

Thaer, A.:

Dia mikroskopische Auswa
Stoubproben baeim belrieb!
Staubmabverfahren im deutichen
Sleinkohlenbergbau

Gliikouf, Ig. 91 1955) H. 112, 5. 29

Waber, A. P.:

Das Phasenkontrastvorfahren ra
Zarnike als Hilf «| fiGr mikro.
skopische Unler ngen durch
sichiiger Stolle

Optik, 4 {1948) 5. 212

Juda, J., und Merdenboch, K.:
Untersuchungen von Feinstduben noch
dor },-Voriolionsmethode im
Phosenkonfrasl

Z. wiss. Mikrosk, (1959)

Leltz-Jelley
micro-refractometer

Ellinger, H. W.:

Das LEITZ-Mikro-Folrokiomeler und
saine Anwendung in der chamischen
Mikroskopie

Ot opl. Wschr. §0 (1939) S. 98

Gneifle, G.:

Schpellbeslimmungen von Ldsunge-
kanzentralionen mil dem Jeliey schan
Mikro-Fefruklometer

Di. Apolhekar-Zig. Jg. (1755]

Nr. 1, S. 12

lelley, E.:

Ein Mikiro.Refroktometer und scine
Anwendung in der chemischan
Mikrogkopie

J. Roy, Microsc, Scc. London,

54 {1934) p. 234

Lidy-Tenger, F.:

Oher die Bastimmung der Erechungs-
exponenten von Arzneisloffen
Pharmazeutico Aclo Helvelioe, 29
[1954) 5. 127

Meixnor, H.:

Erweilerla Arbeilsméglichkeiten mil
dam LEITZ-Jelley'schen Mikro-
Refraklomeler, insbesonders zur Ein-
Lellungsmethoda [Gr Minaralagen
und Chemiker

n = 1,92 bis co. 3,00

Mikrosk. {1951) H. 172, 5. 4%




Opfar-Schoum, R.:
Arzneimittalprifung mit dem LEITZ.
Mikro-Refreklometer noch E. Jelley
Pharmozeulische Z1g. [1954) Nr. 37
Sy

Opler-5¢choum, R.:

Tobellen zum LEITZ-Mikro-Refrakio-
mgler |, Arzaeimillelprifung

Editic Contor, Aulendord, 1955

Rinne-Barek.:
l.c. 5. 179

Stock, E.:
Dos LEITZ-Mikra-Refraklameler noch
Jeiley und seine Verwendung in der
Lasungs- und Anstrichmittelindusirie
Deulsche Farbenzeiischrill,

{1951) H. 10, §, 348.351

Published by Ernst Laitz:

Proktische Hinweise zur Beslimmung
dar Lichibrechung durchsichiiger
Minerole im Pulverpréporot unter
Benulzung des LEITZ-Mikro-
Refraklometers noch lelley

Licte Mikro, Nr. 8454

Fibre measuring
eyepiece

Bozza, G., und Bonouguri, E.:

Uber die Doppelbrechung kinsllicher
Fosern

Kollpidz, V22 {}951) H. 1, 5. 23

Pfaifter, H.:

Mikroskopisches Messen u. Auszéhlon
In Freund, H.: Y. c. Bd. |, T. 1 {1957)
5, 529

Dielrich, W., und Korlf, W.:

Zur Messurg der oplischen
Dappelbrechung synihelischer Fosorn
LEITZ-Mit, Wiss, . Techn. 1 (1959) 3

Integrating stage

Atiramski, C., und Mokowsky, M. Th.:
Mathoden und Ergebnisse der
angewandton Keksmikroskopie

In Freund, H.: 1L c. Bd. I, T. 1,

{1954) S. 334

Gersiel, G.:

Uber die Maglichkeit exokler Beslim-
mung der Relation zwischen Gewebs-
hestandisilen {Rolalive Hisiomotrie

mit dem LEITZ schan Integralionslisch)
Ver, Di. Ges. Path. 32, Tg. (1948) 5. 140

Heoenes, D.:

Mikraskopischo Grundlogen der
technischen Gesleinskunde

In Fraund, H.: I. c. Bd. 11, T. 1 [1954)
5. 343

Kihlwein, F, L,, ynd Holfmenn, E.:
Petragruphie und Mikroskopie der
Steinkehle in Wissanschalt und Proxis
In Frevnd, H.: 1. . Bd. 11, T. 1, [1954)
S 1A

Kiihlwein, Holfmann und Kripe:
Slond der mikroskopischen Kohlen-
unierguchun

Glickouf (1934) S. 777 und 804

Krouse ynd Keetmann:

Zur Kennlnis der keromlschen Brenn-
worgangs (1) der Eintluf} der Brenn-
bedingungen n, d. Struklurénderungen
Sprechsoe! Keromik [1936) 1g. 69, S. 45

Landwehr, M.:

Die wissenschaftlichen Arbailen zor
Bexdmpfung der Slouberkrankungen
(Silikose) der Bergleule und Forschun.
gen pber die Entsiehung der Silikose
im Bergbou

tn Freund, H.: | ¢. Bd. 1Y, T. 2 (1954}
5. 623

Pochmann, H. v.:

Die Mixroskopie in der Holzwaren-
vararbeitungslechnik

In Freund, H.: |. c. Bd. ¥V, T. 2 (195)}
5. 464

Plgiffar, H.:

Mikroskopisches Messen und
Auszéhlen

In Freund, H.: 1. c. Bd. I, T. 1, §. 521

Rodker, K.:

Ober Gewebsmessungen, insbesondere
Best:mmungen der Gewebsrelolianen
nit dem Inlegrolionslisch (LEITZ)
Frunkiurier Z. Polh. &1 [1949] 5, 137

Rinne-Baerek:
l.¢c. 5. 148

Scheumann, K, H.;
Inlegrolionstisch fur dos Shondsche
Anclysenverichren

Miner. Petrogr. Mill. 41 {193})

pp. 180 bis 184

Schuchord, E.:

Das lrilegrotionsverfohren in der
mikroskopischen Tachnik

In Freund, H.: 1. c. Bd, I, T. 1. 5, 563

Stukzer:

Auszéhlen mikroskopischer Beslond-
leile mit dem Inlegrolionslisch

Z, obarschl. Berg- und Hullenmgnn.
Ver. Koltowilz, § (1931)

Integrating eyepiece

Schuchhordt, E.:

Die Gewebsonalyse mit dem Inlegra-
lionsckulor. |. Mi. Grundiogen der
Muthodik und Beschreibung des
Insfrumenles

Z wiss. Mikrosk, 62 (1954) 5. ¢

Schuchhard), E.:

Die Gewebsanolyse noch dem lineoren
Melvarfohren

Noturwiss, 41 [1934) S. 167

Schuchhards, E.:

Die Gewebsonelyse mil dem inlegro-
tionsokular, 1. Mil. Rechanmethoden
vnd Anwendungsbeispicie

Z. wiss. Mikrosk. 63 (1956) 5. 28

Microscope photomeler

Baguth, W._:

Spekirolpholomelrie kleiner Objekle
mitl dem Mikroskop-Pholomelar von
LEITZ

In Freund, H.: |, c. Bd. I, T. 1, 5. 469

Burri, C.:
l.c. 5. 168

Huntiens, F. J., u. Krevalen, D, W. v:.
The refleclance of caol

Stagtsmijenzn in Limburg, Cenlrgl-
lobar, Holland, Geleen (1953) p. 1-17

Mecorney, Jo:

A study of the Seyler thoory of
cool reflectonce

Econ. Geol. 47 (1952} p. 202

64

Mikhorjee, B. C.:

Studies of the refleclonce of coal ond
farms of carbon in vertically incident
light

Fuel, 21 {1952} p. 153

Rinne-Bereh:
l.¢. 5. 186 und 5. 313

Schneiderhabn, H,:
Ertmikroskopisches Proktikum
Siuligor! 1952, §. 121 1.

Stach, E.:

Dis Beslimmung des Inkohlungsgrodes
dutch Reflexionsmessungen an Kohlen-
schiiifen

Glickouf, BS [1950) 5. 912

Stach, E., und Michals, H. O.:
Roflexionsmessungen on Kohlen-
onschiifion mil dem Berck-Photameter,
insbesondere om Exinil der Ruhr-
kohlenfloze

Geol. Jb. 71 {1955} 5. 113

Woge, E.:

Chemisch-physikolische und petro-
grephische Untersuchungan on Kohlen,
Koksen und Grephilen

Vl. Unlersuchungen Lber dos
Rellexionsvermdgen und die
Reflexionsonisotropie von Vilrinilan
T. 1, in: Brennstofi-Chemie, 35
{1954] H. 1,2, §.1

T. Il, in: Brennsioff-Chemie, 35
{1954) H. /4, 5. 33

Hegating microscope with
polarizing equlpment
{model HIP)

Engel, F.:
Zur Hyslerese bei Polarimelerkurven
Glostechn, Ber. 31 (1958) H. 4, $, 133

Microscope heating
and cooling stages

Eisenberg, K. B.:

Ober sinen neven heiz- und kdklbaran
Mikraskoplisch mil selbsildliger
Ragulierung [fir olle oplischen
Bedingungen der Beabachlung)

Zb. Bokterial. Porosilenkunde und
Infektionskrankheiten, 107 {1928) S. 315

Kafter, R.:

Mikromethoden zur Kennzeichnung
orgonischer Stolfe und Sicfigemische
Innsbruck 1948

Kofler, L., Kafler, A, und
Brandstdtter, M.:
Thermo-#ikro-Malhoden 2ur Kenn.
zeichnung argonischer Stoffe wnd
Sicfigemische
Weinheim/BargsiroBe 1954

Kaofler, A.:

Uber dos Verhallen van Misch-
kristollen beim Schmelzen und
Kristallisieren

Mikrosk, 11 [1956) 5. 140

Kunze, W.:

Dar Mikroskapheizlisch (LEITZ) far
Temp, v, —207 bis 4 350° C

und seine Verwendungsmagiichkeitan
Mikrokosmos, 45 Jg. {1956} H. 17,

5. 260

Cpfer-Schaum, R_:

Mikroskop-Heiz: und Kihliische nebsl
Hillsgerdian

In Fround, H.: . c. Bd. I, T. 1, 5. 479

Rinne-Berek:
I.c. 5148

Waygand, C.:

Grundlogen und Methoden ciner
themischen Morphalogie der Kohlen-
sloffverbindungen

Ang., Cham, 49 [1934) 5, 243

Photlomicrographlc
equipment

Heunert, H. H.:
Proxis der Mikrophologrophie
Beelin 1953, 12. Aull. Berlin 1959

Michel K.:

Die Mikrophologrophie

In Hdb. der wiss. u. cng. Phologr,
Bd. 10, Wien 1957

Michel, K.:
Grundzlige der Mikropholographie
lena 1949

P&rarti, 1o

Die Auvinahmen im palarisierlen Lichi
Hoy's Hdb. der Wiss. u. ongew. Pho-
logrophie, Bd. §, T. I1, Wien 193]

Rainer!, G.;

Proktische Mikrophotogrophie
Halle, Sacle 1937

Scharf, J. H.:

Zur Mikro- ynd Mokromikropholo-
grephic im polorisierten Licht
Naturwiss. Rundsch. {1954)

H. 10, 5. 43]

Siade, G., und Stoude, H.:
Mikraphotagrophie
Leipzig 1953

Special light sources
and monochromators

Berek, M.:

Energiebilonzen bei Monochromalaren
Instrumentenkunde, 56 (1938}

Nr. 3, 5. 109

Moos, H.:

Ecfabrungen mit dem LEITZ'schen
Monochromalar

Z. wiss. Mikrosk. 55 (1938) 5. 41

Rinne-Bargk:
l. ¢. 5. 52 und S. 167

Kriger, H. G.:

Ein neuver Gerodsichi-Spiegelmono-
chromalor fir vitravioleltes und
sichibares Spektrolgebiet

Z. Instrumentenkunde

This bibliography shauld nol be
considered completa byt aimy
af giving the vser of polarizing
instruments some informotian on
fundomental publicotions ond
porticulorly those reloting to the
use of LEITZ instruments,

The Hustratiens reproduced in 1his
catalague may nol confarm in
every detail ta instruments supplied,
since efforis are cansiantly beling
mude to improve LEITZ instruments
In the light of modern research.
Blocks or photogrophs of our
Instruments for publications in rhe
scientific press are availoble

free of charge.
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Our production programme includes:

Microscopes of all types

for general medical and biclogical work,
metallography, mineralogy, ore microscopy,
coal-petrography etc.

Phase contrast equipment

Binocular prism magnifiers

Stereoscopic microscopes
Photomicrographic equipment
Microtomes

Micro-refractometers

Spectroscopes

Electro-polarimeter

Electro-photometer

Monochromators

Infrared spectrographs

Precision measuring instruments

Surface testing equipment

Material testing instruments

Prism binoculars

LEICA 35 mm cameras with
ERNST LEITZ cmeH WETZLAR GERMANY supplementary equipment for scientific

Subsidiory: Ernst Leitz (Canoda) Ltd., Midland, Ontario and technological photography

Slide projectors and epidiascopes

of all types including large lecture hall
) projectors, micro-projectors;
- List | 55-20/Engl. Printed in Germany 1601 CX 1L and 16 mm sound-film equipment



E. LEITZ, INC.
468 PARK AVENUE SOUTH
NEW YORK 16, N. Y.

Page 7 Microscope

SM-POL
IMIND. ......... $ 563.00
PEBAY.......... $  41.00
PETRI.......... $  46.00
PECAZ. ......... $ 109.00
IIAWS . oo veenn $ 39.00
IMIES.......... $ 235.00
IMKAS . ... ...... $ 798.00
IMKET.......... $ 826.00
PEBOC.......... $ 113.00
PEBIB.......... $ 315,00
PEHUK. ..... ....$ 53.00
PEFIF....... ...$ 90.00
NADAL.......... $  14.00

LIORN/NEW......$ 1.00
NANAW-RESEV....$ 113.00

RESEV..... W8 42.00
RESUY......... on request
LINOP. .....,.... $ 3.00
PEITY......... on request
ISDID...... included with
microscope

Page 9 Microscope

LABOLUX-POL
PEDUG. .cvvuunn. $1,265.00
PEBAY.......... $  41.00
PETRI..........$ 46.00
PECAZ........v. $ 109.00
PELIM-FE...... .$ 127.00
IIAXU..... ve.. 839,00
IBLTI-IBXTI....$ 41.00
OBMET........ ..$  20.00
PUKAP.......... $ 28.00
IMIIT....vvuuns $ 451.00
PEBOC........ ,.$ 113.00
PEBIB.......... $ 315.00
PEGAD.......... $ 374.00
PEHUK.........,$ 53.00
PEFIF..........$ 90.00

PECOD......not available
PECIC(stage #38) 152.00

PEZUC...... .8 107.00
PEXOY..........$ 122.00
PEZOB.......... $ 79.60
RESEV....,......$ 42.00
RESUY.........on request

LINOP......,...$ 3.00
NATEC..........$ 143.00
NATAB ....... »on request
NAPOB.......... $ 36.00

Effective: March 7, 1961

Price List
POLARIZING MICROSCOPES
and other Instruments for
Examinations in Polarized Light
Cat. #55-20/Engl.

PEINT......... on request
ISDEC..... .included with
microscope

Page 12 Microscope

DIALUX-POL
PEDEC ......... $1,754.00
PEBAY......... S 41.00
PETRIL.......... $ 46.00
PECAZ..........$ 109.00
PELIM-FE.......$ 127.00
ITAXU....v.vvus $ 39.00
IBLTI-IBXTI....$ 41.00
OBMET..........$ 20.00
PUKAP.......... $ 28.00
IMJIT......... .$ 451.00
PEGOH. ......... $2,205.00
PEGUJ.......... $2,233.00
PEPUS........ ,.8  594.00
PEBUD. . ... 8 91.00
PEBIB.......o... $ 315.00
PEFOG...... .8 412,00
PEHUK...... . $ 53.00
PEFED.......... $ 71.00
PEZUC..........$ 107.00
PEXOY.......... $ 122.00
PEZOB...... Lol 8 79.00
PAZUR..........$ 154.00
RESEV..........$ 42.00
RESUY......... on request
LINOP ......... $ 3.00
NATEC. ...... .\ $ 143.00
NATAB. ..... ,..0Nn request
NAPOB.......... $ 36.00
PEIMS......... on request
ISDEC....,.included with
microscope

Page 13 Microscope

EPILUX-POL
PEMAK...,......$1,371.00
IICVO..:.......$ 41.00
IICYU......... .$ 74.00

TICKS . veiuninn, $
TIDAX ..o .vuus.$
IIDCB..........$
IIAXU....here..$ 39.00
IIWRM...,.. N
IBLTI-IBXTI....$

41.00
IIDMU..........5 31.00
IMIAR. .. ... ....8_760.00
PEMEL..........$2,131.00

Page 16 Microscope
ORTHOLUX-POL

OLVAX(FS 45/237)1,620.00

PEZIZ..........$ 146.00

PEZAX...... v...8 120.00
OZARB....... P 44.00
EYMZE.......... $ 75.00
PEVIV....... .8 343.Q0
REDYX.,........$ 67.00
PEBAY.......... $ 41.00
PETRI....... ] 46.00
PECAZ.......... $ 109.00
PELIM-FE....... $ 127.00
ITAXU....... 8 39.00

IBLTI-IBXTI....$ 41,00
PEHUK..........$ 53.00

OBMET . ......... $  20.00
PUKAP..........$ 28.00
IMIOV...... ....$  504.00

—_—
OPARK.......... $ 428.00
OLTUB. .. ....$  99.00
RPIIT..... “.o.a$ 41,00
IWMBI...... .8 12.00
IICVO...... ....$  41.00
IICYU.......... $  74.00
IICXS veveen S 131.00
TIDAX . vvvvvnnn. $ 155.00
IIDCB.......... $ 207.00
TIWRM. . ........ $  41.00
IIDMU........uu $ 31.00
MIOW. ........ .$  680.00

OLVEY-REDYX..,.$2,773.00
OLVIZ-REDYX....$2,799.00
OLVOB-RERAS....$4,081.00

OLVUC-RERAS . ...$4,107.00

PEZIZ.......... $ 146.00
PEXCZ.......... $ 161.00
PEZAX....... . $ 120,00
OPARK.........,$ 428.00
PABAM v $ 136,00
IIXVT........ ..$1,703.00
EYMZE........ .8 75.00
OLTUB ......... $  99.00
OLTAW.......... $ 174.00
REDYX.......c.e$ 67.00
REPOV..... i...0n requéest
RERAS..,.......$ 115.00
REPIT.........oh request
LINID...,......% 3,00

PEVIV.......... $ 343.00

PEVET.......... $  644.00
IIWTQ. v vnnn.. $1,681.00
EEVIB.......... $ 53.00
ISCIC......included with
microscope

Page 20 Microscope
PANPHOT-POL

PIBAC.......... $2,923.00
PEXUZ.......... $ 161.00
PEVET.......... $  644.00
OZARB..........$ 44.00
PEBAY..........5 41.00
PETRI..........$ 46.00
PECAZ.......... $ 109.00
PELIM-FE.......$ 127.00
ITAXU...,......5 39.00
IBLTI-IBXTIL....$ 41.00
PEHUK. ......... $  53.00
OBMET.......u.. $  20.00
PUKAP.,........ $  28.00
IMIOV..........$ 504.00
OPORN.......... $ 433,00
RPIIT..........$ 41.00
IWMBI..... e $ 12,00
IICVO....... .08 41,00
IICYVU....... .8 74.00
TICXS veere.$ 131.00
IIDAX, ....... ..$ 155.00
IIDCB veen . $207.00
ITWRM.,....... .$ 41,00
IIDMU.....ovutn $  31.00
MIUW..........$ 680.00
PIBEL.......... $4,276.00
PIBIM.......... $4,235.00
PIBON. . ........ $5,442.00
PIBUP........ ..85,401.00
PEZIZ.......... $ 146.00
PEXUZ..........§ 161.00
PEZAX..........% 120.00
PEVEP.......... § 644.00
OPORN.......... $ 433.00
PABER.......... $ 141.00
TIYBE. ., veu..un $1,720.00
IIWZC...... ....51,686.00
NPIIL. (LILOM)..3 9.00
REWOB.,........$§ 90.00
LAZIC/110V,.... $ 918.00
LAZOD/110V..... $2,022.00

LAZUF/110V....on request



NIIVR.....venss $ 17.00
NIIUD....v.unne $ 317.00
Page 21 OBJECTIVES

PEART. .. .ovvvne $  44.00
PETTA.....vuun. §  36.00
PEBAY.......... $  41.00
TAYWI.....ovnt $  40.00
PETME.......... $ 46 .00
PETRI..... . $  46.00
PEAMP.......... $ 55.00
PEAPS-FE....... $ 81.00
IAZYI-FE......,. $  81.00
PECAZ......... .$ 109.00
PETIS-FE ...... $ 97.00
IBAZY .. vvven s $ 127.00
IBHOL......u... $ 106.00
PEWAT......0cnn $ 139.00
IBCDI.....ovv-n $ 79.00
IBDFL.......... 5 104.Q00
PELTM-FE....... $ 127.00
PEFAM.......... $ 159.00
PEFOX....0v0uen $ 200.00
PEFUN.....cvu.. $ 207.00
IBEHT.....0vunn $ 233.00
PLAVS .......... $  94.00
PLABY.......... $ 118.00
PLASP-FE....... $ 182.00
PLARN-FE....... $ 373.00
TONXL. .ovvenenn $  47.00
1C0ZI...vnens $ 53.00
ICPBI.......... $  85.00
ICQDI. .. vvnnnn $ 94,00
IIWUS . cuvvennsn 5 106.00
PEHIH...... ....$ 123.00
IIATS .. ovevvnn- 5 39.00
IICVO. . vvevnn $  41.00
IIOPS...... Lo..$ 49,00
TICWQ. . v vn e s $ 58.00
TIORT. . ... vue $  84.00
JEOXI....... ... $ 86.00
IICYV. ......... $  74.00
IICZR. .. vvn v nn s $ 100.00
IICXS. .. vvv.n-. $ 131.00
IIDAX......... .$ 155.00
IIDBZ...0vcnnnn $ 198.00
IIDCB...euen... $ 207.00
IIDEF....cin... $  230.00
ICNXI...... ....8  47.00
1¢0ZL..........$ 53.00
ICPBI...vevv....3 85.00
ICQDL. . vvvenen. $  94.00
TIWOS . ... .t $ 106,00
PEHIM......... .§ 123,00
Page 22 EYEPIECES

IIAWS ... ohn i $ 39.00
IBLTIL...... Ge.8 25,00
IBLTI-IBXTL....5 41.00
IIAXU...vuvnn .. $  39.00
ITWRM. ....coun $ 41.00

IBUNI-OCBUH....$ 38.00
PIIWF.......... $ 38 .00
IIWSO-OCBUH. ...$§ 38.00
PEPEN-OCBUH....$ 42.00
PATEG....... discontinued
PERIR.......... $ 31.00
PEROS....... ... $ 41.00
PERUT.......... $ 43.00
PESAP.......... $ 45.00
PESER-OCASY....$ 67.00
PAZAL-OCBUH....$ 53.00
PEHUK....... e $ 53.00
PAZEM-OCBUH....$ 53.00
PAZIN-OCBUH....$ 64,00
PAZOP....... discontinued
PESIS....vnnune $ 62.00
PESOT . vuivvnnens $ 82.00
PESUV.....cvuns $ 86.00
PELOM-0OCASY $ 112.00
PEOHM. .c0vrvuan $ 39.00
PEXAV.....cunus $ 39.00
PERAN.......... $ 44,00
PEOLS-0CASY $  66.00
PEOMT.......... $ 61.00
PEORX....vvunns $ 70.00
PEUCK. ......cn $ 78 .00
PEXEW.......... ] 78.00
PEREP.......... $ 88.00
PATAF-0CASY $ 116.00
PEUHP. ......... $ 122.00
PEUKS.......... $ 140.00
EYEFIECE
RETICULES
OCATZ.......... $ 16.00
OCASY....cvvuns $ 16.00
OCBAC.......... $ 16 .00
OCAMT . ......... $ 16.00
OCUFL.......... $ 18.00
OCUME.......... $ 18.00
OEEFK.......... $ 18.00
OFPLA.......... $ 18.00
OCBUH.......... $ 16.00
OCBIF. .. cunu.. $ 16.00
IBXTI...cocnnun $ 16.00
OCCAD.....0ounu. $ 18.00
OCBOG. . .vvvunn $ 18.00
OCCEF...... P 18.00
OCALS..... P 16.00
ICKRI.......... $ 16.00
ICLTI....ovv v $ 16 .00
IEMVI..oouens $ 16.00
OCARX ... ... .00 $ 51.00
OCNET, . ......\. $ 18.00
OCFOK. . v $ 18.00
OCHAJ .. cvvevnne $ 18.00
OCHOM. . ....... 4 18.00
OCIKT.......... $ 54,00

ANTOP. . ........ $ 76,00
PIBIN.......... $ 121.00
PIARZ . ......... $ 79.00
PIDOP.......... $ 114.00
PIJON.......... $ 78.00
KONAK.......... $ 67.00
KOLEP .......... $  90.00
PISOL.......... $ 56.00
Page 23 CONDENSERS
PEVAS ...v.ovun. $ 141.00
PEWOX...... $ 219.00
PEVIV...... . $ 343.00
PEVET.......... $ 644,00
ORBER.......... $ 152.00
TKOHR. .. vveunn. $ 125.00
ORAPU.......... $  23.00
IKNOS . ...0vWse..$  42.00
IKMOR . vvvvvnnnn $  34.00
ORCIX...,......$ 84.00
Without Case
ORCIXSINE...... $  77.00
CONCT....vuvu.s $  69.00
OBSOT.......us. $§ 141.00
OBSUV......c.n. $ 235.00
OREBK.......... $§  92.00
Without Case
OREBKSINE...... $  86.00
SEEBK...cuvennn $ 78.00
OBTOV.......... $ 87.00
Page 24 VARIOCOLOR
LUXOW-LUYOX....$ 162,00
LUXOW-LUYOY....$ 148.00
LUXOW-LUYAT....$ 150.00
VERTICAL
ILLUMINATORS
PEDAB.......... $ 527.00
RESEV.....o0vvine $ 42,00
PEHAF.......... $ 500.00
PEHEG.......0n. $  16.00
Page 25
OPARK.......... $ 428.00
OPORN.......... $ 433.00
QIIC....ueur-n $ 12.00
IMMERSTION CAPS
IKDUJ..oovvnnnn $ 17.00
IKEHN, .. ...u0se $ 17.00
IKELS. .. ..vuunn $ 15.00
IKDAD..........$ 13.00
IKDEF..... ceedl S 13.00
[0:070): I, § 12.00
Page 26 ULTROPAK
AHPEE .......... $ 52,00
AIEES...... ....% 38.00
AIREE veees$ 7100
AKEER...... ... 86.00
AKTEE4)........$ 105.00
ALEEQY) ........§ 117.00

ALVEE.......... $ 99.00
PAKAW. . ........ $ 106.00
AMEEP. .. ....... $ 115.00
ANEEO.......... $ 155.00
ANZEE.......... $ 186.00
AOBEE....... discontinued
AOEEN. ......... $ 129.00
APDEE....... ...$ 182.00
APEEM.......... $ 209.00
AQEEL.......... $ 219.00
AREEK.......... $ 25.00
ARHEE.......... $ 25.00
ASEEL.......... $ 23.00
ASKEE. ...vv i $ 20.00
ATEEH.......... $ 20.00
AUCEE.......... $ 20.00
AWSEE.......... $ 21.00
AQFEE.......... S 86.00
UBEEN.......... $ 86.00
UAGEE . ......... $ 7.00
UBIEE.......... $ 7.00
UCEEM.......,... $ 7.00
UCLEE.......... $ 7.00
UEEAX.......... $ 6.00
PEULT.......... $  245.00
PABAM.......... $ 136.00
PABEW.......... $ 141.00
IQHZT......un.. $ 9.00
KARAM.......... $ 23.00
PEHEG.......... $ 16.00
AXUEE. ...v.c.t. $ 5.00

Page 27 PHASE CONTRAST

PHALZ/N, ....... $
PHALZ/H..... -
PHAWK. ......... $
PHANC/N........ $
PHANC/H........ S
PHANC-H. (neg) ..$
PHASG-FE/N. .... $
PHASG-FE/H, . ... $
PHASG-FE-H. (neg)
PHERG-FE/N..... $
PHERG-FE/H..... $
PHERG-FE-H. (neg)
PHESH/N........ $
PHESH/H........ $
PHEWL/N........$
PHEWL/H. ..... .3
PHEYN/N........$
PHEYN/R........$
PHELB-FE/N..... $
PHELB-FE/H..... $

FHELB-FE-H. (neg)

PHATH-FE/N.....$
PHATH-FE/H. . ... $

59
59

12

76.
.00
76.

76

228

232.

232
232

108

121,

121

200

200.

230.
230.
230,

288,
288.

.00
.00

.00

00

00

.00
228.
228.

00
00

00

.00
.00

.00
108.

00

00

.00

.00

00
00
00
00

00
00



Page 28

PHAKY.......... $ 146.00
PHAFT......v00n $ 8.00
PHADS.... - 31.00
PHAMB..,....... 15.00
PFAHT.......... $..200.00
PFAGS . . .cov... $ 192.00
PEZUC..........§ 107.00
PEZIZ.......... $ 146.00
IIXVT....evvnns $1,703.00
IIYBE.......... $1,720.00
RZHII-RXIIL....$ 96.00
PHADS . ......... $ 31.00
IIXWV.......... $ 21.00

PIRAZ. ... ...\ $ 138.00
MARKL.......... $ 18.00
IIVYB.......... $ 3.00
IIYEL.......... $ 2.00
DOBAD..........$ 4.00
OBJEH....... . 2.00

Set of 6: IWMBIL 12,00
Set of 6: IVZDI 12.00

RPIIT..........$ 41.00

DECCO....vvvunn $ 2.00
DECKA........ .8 2.00
DECUL......... .$ 2.00
IIVXZ . ....o0u e $ 3.00
DEREM.......cuus $ 2.00
DERIL cevanad 2.00
DERYT Ve $ 2.20
DIMES.......... $ 25.00
DOLEO..........$ 1.00
OLBAD.......... $ 2.00
Page 29 UT STAGES
ICGLI...... veon$ 776,00
FEDRO..........$ 616.00
ICHNL...ovev e $ 345.00
KOSID..vsveuvuns $ 55.00
FEGNO......... .5 55.00
FEGMA.......... $ 55.00
FEGFU. ... v0vu S 11.50
FEGSE......... .8 11.50
DIMES.......... $ 25.00
FEKLE.......... $ 3.00
ICNXI.......... $ 47.00
ICOZI....... .S 53.00
ICPBI. . vvuures.$ 85.00
I6QDI. ... avel § 94.00
PEHOJ......:...$ 21.00
PIZUT..........$ 9.00
IITLC..........$ 9.00
IITNG. . v v v $ 9,00
Page 30

KOSOF..........$ 153.00
KOREB.......... $ 30.00

KORIC......... .$
KOROD.......... $
KORUF.......... $
KOSAP.......... $
KOSEC........ 8
TIWUS .. .vvvnnns $
PEHIH.......... $
Page 31

IIRUX «vvvevn.. $
PODUH. ...... .8
IVWXL. . ovvntn $
IZWLI.......... S
1VXZL -
IZMYL..vvvenn.. $
ICSHI........u. $
ICTKL....ovuuw. $

KOGIP...... vee$
KOMER...... oS
KONOB........t $
Page 35

KOMUB...... ]
KONAX creesaS
KONEY...... —
KOJAN....... .-.$
KORAZ. (long)...$
LIVZD. (short)..$
BEREK...vvev.s. $
TBZXI. (extra)..$
ELIPT.......... $
KOMAW.......... $
KONEY........ .8
KOMEX.......... $
KOMOZ.......... $
KONIZ.......... $
PIARZ.......... $
PIBIN......... . $
PIDOP.......... $
PIJON....... cei$
Page 36

KONAK.......... $
KOLEP..........$
PISOL ...... .5
KOROK..........§
APTOL...,. cenea$

30.00
30.00

23.00
23.00
24.00

166 .00
123.00

173.00
532.00
36.00
1.00
36.00
1.00

-16.00
18.00

14.00
12.00

31.00

29.00
29.00
15.00

77.00

75.00
75.00

113.00

3.00
196.00

196.00
15.00

207 .00
207.00
207.00
79.00
121.00
114.00

78 .00

67.00
50.00
56.00
69.00

51.00

21.

(instead of JEMIT) 87.
36.

704 .00

12.00
9.00
«...0On request
25.00

85.00

138.

805.
25,

294,
297.

283
283.

135.
145,
230.
242,

Page 42

IFGOV.......... $ 791.00
IFGUW. .o vt ven s $ 552,00
IRDQL.......... $ 31.00
IEEVP...... -] 10.00
IFHAS..... v....$ 10.00
IEERM.......... $ 21.00
IEEPM.......... $ 2.00
PEEHL. .. ....... $ 264.00
PEENS.......... $ 269.00
LIWIQ..... o0l $1,681.00
IIWZC.......... $1,686.00
PEELP.......... $ 393.00
TIWKY. .\ ovenn . $1,810.00
Page 44

HEGAG.......... $ 427.00
HEGEH.......... $§ 358.00
EEAHP.......... $ 69.00
HEDEF.......... $ 23.00
HECUH..... -3 9.00

HEBOF........,..$ 365.00
HEDOH-HEGOK....$ 174.00

RVIIN.......... $ 101.00
RVZIT..........§ 62.00
HEFAF.......... $ 163.00
HEFEG.......... $ 235.00
Page 45

HATIL.......... $ 354.00
HBIIC....... ) 17.00
HBVII.......... § 10.60
HEBIT...... PN 381.00
HCIIN.......... $ 444 .00
REVOZ..........§ 230.00
HDZIT.......... $ 16.00
HDIIM...... R 2.00
HFDIL.......... $ 6.00
ACEDU. ,.... R} 26.00
ACORA.......... $ 25.00
ICPBIL.......... $ 85.00
IcQDI.......... $ 94.00
HIIGU....... discontinued

HCIIN. (instead
HIICN)...$ 444,00

Page 48 BINOCULAR PRISM

MAGNIFIERS
LUDUD. . ........ $ 173.00
LUKUL..+.......$ 31.00
LUKEN..... ' $ 43.00
LUKAR.......... $  43.00
LONGA...... ....$ 21.00
LUCAX..... <....5 8l.00
LUPIM..... cv...$ 216,00
LUCUC . .uvvunns $  30.00



LUPUP...... s § 46,00
LURAL........ L8 31.00
LUBAW..........$ 163.00
LUKUL..........$ 31.00
LUKEN........ ..$ 43.00
LUKAR..........$ 43.00
LUBEX..........$ 18.00
LUCAX....cvn.n. $ 81.00
LUPON. .... veenn$ 216.00
LUDOC. .........5 _ 30.00
LUGEC..........5_ 625.00
LUREM. ...\ ... .. § 29.00
LURIN..........§  25.00
Page 49 STEREOSCOPIC
MICROSCOPES

GUVEB-GOZUC....§ 707.00
GRAJS..........$§ 26.00
GRAKT.......... $  23.00
GRAPY-GOZAX....§ 904.00
GUZUK. .\ ... .. .. $  33.00
GO2IZ..........$ 45.00
GOZEY..........$ 37.00
GRIRC.......... $  45.00
GRERB.......... $  41.00
GRESC.......... $ 44,00
GREWG..........$ 45.00
GRIGS..... veonl§ 45,00
GRAVD . .. ..ivuvs $ 44,00
GRAWF..........§ 46.00

GREHS P $ 48 .00
GREJT..........$ 7.00
GOXIX....onunnn $ 2.00
GOXOY.......... $ 5.00

$ 20.00

ciee.eas$ 20,00
YMEEL..........$ 20.00
$ 20.00

Page 52 PRADO
ATTACHMENTS

KUUCT. (no lens)$ 228.00
KRYUU. (no lens)$§ 271.00
Colorplan £/2.5

90mm without outer
sleeve #19228..5% 48 .00
Hektor £/2.5 100mm
without outer sleeve
#19222......... 3 39.00
Hektor £/2.5

120mm without

outer sleeve

#19223......... $ 69.00
KSUUB.......... $ 83.00
KICUU.......... $ 34.00
KUUAS.......... $ 30.00

KUUBE.......... $ 23,00
KUUDC/KUUFH....$ 133.00
KUUGV.......... $ 20.00
KUUHI.......... $  14.00
KUUIW.....vv'ns $ 14.00
KUULX...... .o..$ 173.00
KUUML..........% 51.00

Basic PRADO 500
#19249......... $ 92.40

Page 53 PHOTOMICROGRAPHIC

EQUIPMENT

MIKAS-M........$ 146.00

GIIMW-M,....... $ 24,00
CALOS......... ] 12.80
KOOCT....... ...§ 147.00
FONOT...... ... 8 1.20
GDIIK...,......$ 8.00
IFLEX-M........ $ 168.50
EEXRL-III...... $ 19.00
ZOIIL....ovuurs $ 23.00
Z0CII.......... § 138.00
MAKAM.,........ $ 207.00
GDIIK...'ivunn.. $ 8.00
Page 54

MITIX.......... $ 147.00
Page 55 SPECIAL LIGHT

SOURCES

IbUOLL..........51,755.00

AWLEE-REDYX....$§ 165.00

PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Price List

Cat. #55-20/Engl

IIBUN.......... $ 41,00
IKANT.......... §1!961.00
HOJAK.......... $ 380.00
KOOCT....... ...8 147.00
FONOT.......... $ 1.20
Page 56

TKAMS. ....... ..$3,186.00%
REDYX.......... $ 67.00
IKAHM..........$ 960.00*
IKBAB....voannn 4,213.00%

*Prices subject to con-
firmation on receipt of
order,

Page 57

DCBEE. (replaced by
BEECH....$ 53.00

DEEMH...... .- 14.00
LANEP........ .8 7.00
IFTAG.......... $ 13.00
IFACE..........$ 13.00
IFADA.......... $ 13.00
IFOEF.......... $ 20.00
IFSTA........ .8 17.00
REDYX.......... $ 67.00

NAREZ.......... $ 55.00
NAPOB..... . $ 36.00

NAPUL...$ 34.00
NARAY........ 8 34.00
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