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Foreword 

Optical methods of examination with the oid of polarized 
ligh t hove been perfected 10 such 0 remarkable extent in the 

course of the post hundred yeors that they hove been in tro­

duced with great success into olmost all fields of the nctural 

sciences and technology. 

The imporlance of polarized light for optical research work 

was recognized very early, and it was BREWSTER (1781-1868) 

who pointed oul , only 0 few yeors after the discovery of 

polarizotion, the practical possibility of examin ing organic 

and unarganic obiects in polarized light, especially the 
diagnosis of minerals. The development of special polarizing 

ins truments, howeve r, proceeded only ve ry slowly 01 this early 
stage. H. F. TALBOT equipped 0 compound microscope with 

polorizer and analyser (Nicol prisms) for the first time in 1834 
and thus introduced on efficient polarizing microscope. But 

sti ll in 1860 the Utrecht scientist PIETER HARTING wro te in 

his book HThe Microscope": The application s for which a 

specially constructed polarizing microscope may be desirable 

are very rare, and therefore an ordinary microscope supple­
mented by attachable polarizing elements should generally 
be preferred. In accorda nce with such opinions LEITZ micro­

scopes suppl ied at the lime were offered with separa te 

palarizers and analysers for mineralogical work, and specia l 
polarizing microscopes such as the Rasenbusch polarizing 

stond of CARL KELLNER, the founder of the LEITZ works 

remained excep tions. It was not until the development of the 

preparation of pol ished mineralogical thin sections that more 

exacting methods of examination were called for and led 
to a growing demond for proper polarizing microscopes. 

The firsl LEITZ polorizing microscope was supplied in 1885, 

and already 5 years later a special petrological instrumen t 
was in traduced. Ample proof of the efforts mode in this 

new field is the fact that already in 1893 a specia l catalogue 

on polarizing microscopes and accessories wos published by 
E. LEITZ, WETZLAR . 

The type of microscope stand developed at the beginning of 

the twentieth century featured a horseshoe foot, inclinable 

curved limb, and a novel micrometer screw on horizon tal 
axis immediately below the coarse focusing heods proved 

to be extremely successful for holf a century. It was only in 

recent years thot new advanced designs with bui lt-in illumi­

nat ing syste m were introduced, which have meanwhile been 

generally recognized for their perfection in every respect. 

In 1912, MAX BEREK, former sludenl of THEODOR lIEBI SC H, 

the noted sc ientist on mineralogy and crystallography, joined 

the LEITZ stoff. Hi s work found its expression in the advance­

ment of the polarizing microscope and optical methods of 

examination and consolidated the leading position af LEITZ 

microscopes in the mineralogical field. It is his merit to have 

laid down on exact theory on microscopy in transmitted and 
incident light including polarized light and 10 have intro­

duced remarkable improvements in our designs. His achieve­

ments are most outstand ing in incident light microscopy. His 

campensoting prism (trapezoidal prism), widely used today, 

deflects the illuminating rays without changing their state of 
polarization. This optical means became the basis of qua nti­
tative examinotian in incident light. 

The application of polarized light in microscopy initially 

confined to the work of the mineralogists gradually found its 

way into other fields of Ihe natural science s. W. J. SCHMIDT 
greatly contributed to the introduction of polarized light 

microscopy into biological and medical research by his funda­

mentol popers (1924, 1954, 1955 os listed on poge 60), by 

which new methods were laid down and former preiudices 
removed. 

The class ical form of the polarizing microscope stand as it 
was introduced 01 Ihe beginning of our century was manu­

factured with more or less external modifications until radi­

cally new designs appeared a few years ago which followed 
the example set by the large biolagical reseorch microscope 

ORTHOLUX about 25 years earlier. The outstonding features 

of this famous instrument were adopted for creating a range 

of polarizing microscopes which will meet all requirements 
of mode rn teaching, routine labora tcry work, as well as 

research, as regards versa ti lity, performance and con­

venience in operation, since our designers worked in close 

contact with noted scientists and users of our polarizing 
outfits. 

~ike the well known ORTHOLUX the new polarizing stands 
offer the odvontages of a built-i n illuminoting system, low­

placed focusing cantrols for utmost convenience and dis­

placement af the freely accessible object stoge while the 
observation height of the interchangeoble monocular and 

binocular tubes remains unchanged. Binocular vis ion can now 

be applied to orthoscopic as well as canoscapic observofians. 

A remarkable degree of interchangeability ensures ready 
adaptotion of the new polarizing stan ds to all types of work 

without any loss in accuracy and dependobility. The follow­
ing outfits are available. 
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The illustrotion shows schematically the design 
ond operotion 01 the combined coarse and 

fine odjl,lstmenl with single-knDb control 
now intDrporolcd in ieveral LEITZ polarizing 

microscopes (for details see texi below) 

J. SM-POL. Simple polarizing microscope for general exa~ 
minations in transmitted light. 

2. lA80RLUX~POL. Polarizing microscope with built-;n 
illuminating system for investigations in transmitted light 
and with provision for work in incident light. 

3. OlALUX·POL. Lorge polarizing microscope with built­
in illuminating system for 011 types of reseorch work in Irons~ 
mitted lig"t and with provision for work in incident light. 

4. EPfLUX.POL. Polarizing microscope for work in incident 
light with proviSion for fitting}ronsmilfed light equipment. 

5. ORTHOLUX-POL. Large universal research microscope 
with buill-in illuminoting system for work in transmitted and 
incident light including incident phose contrast illumination. 

6. PANPHOT.POL. Lorge universal camero microscope. 

Full particulars of the mechanical and o ptical equipment of 
these microscopes wit( be found in the descriptions and 
specifications of this catalogue. These introductory notes will 
therefore only summarize some of the outstanding features 
of these instruments. 

The new microscope stonds are characterized by their modern 
pleasing and ot the same time most procticol form and the 
convenient arrangement of all conlrols and scoles. Porli­
cularly nOfeworthy are the low-ploced coarse and fine odiust­
ment controls fitted on either side. These ac tuate Ihe obiect 
stage so Ihat the microscope tube always retains its verti ca l 
posi tion. This rend ers these microscopes id ea l for the use of 
camera attachments o r other specialized lube equipment 
without the risk of adversely offecting the focu sing odiusl­
ment by the weight of such eq uipment. Th e vertical stage 
movement operates a long polished precision boll-races 
ensuri ng on unvarying smooth motion, free of backlash, at 
all limes and under 011 conditions of proctical use. 

The polarizing microscopes SM· POL, LABORlUX·POL, DIALUX· 
POL and EPILUX-POL incorporate the single-knob combined 
coarse and fine focusing odiustment. The transition from One 
mode of focusing to another is instantaneous and effected 
by simply re versing the rolal ion of Ihe conlrol head. 

Th e pr inciple underlying the combined focusing motion is 
shown in the above schemalic drawing. The control heads (1) 
are connected by on axis (2) which carries in its centre portion 
a rotatable worm gear (4). Thi s gear is automatically coupled 
10 the rotation of the o)(is as soon as the pin (8) of the latter 
touches one of the two small shafts (3) protruding from the 

~ end of the worm gear. W hen thi s is rolaled the movement 
-,.' 

ERN ST LEITZ 
CMbH 

WETZlAR 

is IrQnsmilfed via a pinion (9) to a rack filted to the movable 
brocket of the object stage whereby its coarse odiustment 
is effec ted. The main o)(is (2) also corries near ils le f l end a 
fixed com piece (6). As long as the pin (8) moves freely 
belween the two shafts (3) the rolory movement of th e axis 
is changed inlo a lolera! displacement o f the worm gear by 
means of a spring-Iooded ball (5) forming a pressure bear­
ing (7) on the com piece (6) . The lateral worm displacement 
in turn effects 0 slow motion of the pinion (9) thus acting as 
o micrometer screw to the object stage. 

The polorizing elements of the LEITZ micro sco pes are in mo st 
cases high-grade polarizing filters with a ne utral-grey po­
lorizing film to suit microscopic requirements. These filters have 
been considerobly improved in rece nt years and their effi­
ciency is equal 10 calcite prisms formerly exclusively used in 
LEITZ microscopes. As constructional elements for micro­
scopes these filters are more advantageous as regards th e 
smaller space required and fhe possibility of making Ihe 
instruments even more convenient in their operation. More· 
over, th e microscopic images of instruments equipped w ith 
polarizing filters are free from astigmatism without the inter­
position of additional optical means. The DIAlUX-POL re­
search sland is alternatively mode w ith calcite polari zing 
prisms which are still preferred for specialized work such as 
spectra-photometric mea surements o r prolonged examina­
tions and ph o tomicrography wilh the aid of high-power lig ht 
sou rces, i. e. carbon arc or xenon discharge lamps. For the 
so me reason s the PANPHOT-POL camero microscope is 
regularly equipped with a prism polarizer which is also 
recommended for the ORTHOLUX·POL when Ihis instrument 
is used in conjunction with 0 high-power light source for work 
ove r long periods. 

This catalogue with many illustrations and descriptions of 
instruments oims at providing a complete survey of LEITZ 
polarizing microscopes and accessories with full info rmation 
as regords the range of applications or very special uses of 
the various ilems so as to enable the reader to select the 
outfit Or supplementary equipment best suited to his work. 
Brief specifica tion s and codewords are included to facilitate 
ordering. Particular attention is also drow n to the b ib lio ­
graphy at the end of this catalogue, where tex t books and 
special papers are enumera ted 10 help Ihe user of our instru­
ments in procuri ng even more detailed in formation on the 
construction and the use of ou r instruments than our cato­
logues and instruction booklets con provide. We sholl be 
pleased to give additionol individual advice and submit 
quotations through our agents. 
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SM-POL 
Simple Polarizing Microscope 

for general examinations 

in transmitted light, recommended 

for students' and general laboratory work 

SM-PO L .... ith b inoc ul ar lube 5 2 0 
and objecti ve cent ring clutch 
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Technical Description: 

Stand 

Combined coarse and fine adjus tment with sing le-k nob contro l 
actuating the object stage. 
The scole in tervals on the control head indicate 0.002 mm. in the 
micromete r range and opprox. 0.025 mm. in the coarse focusing 
ronge. 
Ro ta ting obiect stoge No. 3S of 120 mm. d io ., wi th g rad uation in 
degrees w ith vern ier and two cl ips (no provision for f itting uni. 
verso l ro to ting stages). 
Condenser sleeve and rock and pinion focusing motion. Bushing 
in the microscope bose to fit a daylight mirro r o r a lomp attach· 
ment. 

Bayanet tube cha nging hea d and swing·ou t fil ter a nalyser in the 

top of th e s ~ond . 


Revolving ob ject ive nosepiece with individual centring devi ces 
o r ob jec ti ve centring clutch as desired ; each with slo t fo r com· 
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pe nsotors. The objecti ve changer is perma nent ly filted to the 
stand. 



Interchangeable Tubes 

1. 	 Monocular Pol-tube P 11, inclined, for the reception o f 
wide-fie ld eyepieces 30 mm. dio . Built-in Bertrand oux ­
iliory lens ond pin-hole diaphragm, wh ich may be p ut into 
operation as required. 

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

3. 	 Photographic Pol-tube 0 14, ver ti cal, with built-in Ber­
trand auxi liary lens and pin-hole diaphragm as we ll as 
a flange wi th index for mo unting a top analyser . 

Condenser and Polarizer 

1. 	 Polarizing condenser No. 57 in cylindr ical mount wi th 
swing-out top le ns, N. A. 0.90. 
Top port replaceable by a system for N. A. 1.40. 
Aperture iris diaphragm and detachable filler polarizer 
in rotati ng mount with markings ot eoch 90 0 setti ng. 

2. 	 Other condensers in cylin dr ical mount (see page 23) can 
also be fitted . 

Illumination 

The universally adiustable daylight mirror can be ins tantl y 
replaced by the lamp attachment w ith 6 vo lt J5 walt b ulb 
o r the Microdia lamp fo r direct connection to the mains. 

SM-POL with photographi c·Pol .lube 0 14 
and abjeclive centring clut," 

Microscope Outfits 

Polarizing microscope SM-POl comprising s tond with 

objective cen tring clutch and three obiective changing 

colla rs, 

rock o nd pinion fo r focus ing th e condenser, 

Po l-lu be P 11, 

rotating obiect stage No. 35, 

polarizing condenser No. 57, 

first- orde r red compensator, 

plane a nd concave mirror, 

waaden cabine t wi th lock ond key . 

Basic outfit ISM· POL 0·73·4 P 11 35/57) IMINO 

General-purpose op tical equipment : 
Achromatic objective P 3.5/ 0.10 PEBAY 
Ach romatic objective P 10/ 0.25 PETRI 
Achromatic abjective P 50/ 0.85 PECAZ 
Hu ygens eyepiece P 5x (30 mm. dio. with cross lines 
ond focusing eyelens) IIAWS 

Complete apt ical equipment Na. B 1 IMJES 
(magni fica tions 17.5-250x) 

Fo r other obiectives and eyepieces see pages 21 and 22. 

Polarizing Microscope SM-POl with abiective centring 
clutch and aptical equipment Na. B 1 1M K A 5 
ISM·POL 013·4 P 11 35/57 B 1) 

Polarizing Micrascape SM-POl with quadruple revolv­
ing nosepiece with individual objective centring cnd 
optical equipment No. B11MK E T 
ISM·PO L 0·34·4 P 11 35/57 B 1) 

Supplementary Equipment 

Pol-tube P 11 , inclined, far wide-fi e ld eyepieces 30 mm. 
d io . (as included in above outfit sl P E B 0 C 
Binocular pol-tube S 20, inclined, for eyepi eces 
23.2 mm . dia. P E B 18 
Paired Huygens eyepieces P 8x, one wi th cross lines 
and focu sing eyelens PEHU K 
Photographic Pol-tube 0 14 for wide- field eyepieces 
30 mm. dia . wilh Bertrand a uxiliary lens, pin·ha le 
d iaphragm and flange wi th index for 0 lop a nalyser PEFIF 
Microdia (15 wall) ollachment fo r di rect conneclion 
to the mai ns NADAL 
Spore bulb 15 wa tts (s tate vo ltage) LIORN 
l ow-voltage lamp ottachment (6 volts 15 watts) with 
regula ting transformer (s tote valloge) NANAW· 
Reg ulating transformer for 110-220 volt s A. C RESEV 
(sepcrote price) RESEV 
Regulat ing trans fo rmer for 220--250 volt s A. C 
(separate price) RESUY 
Spore bu lb 6 valls 15 watts llNOP 
Wooden cabinet with lock and key (separate price) P E ITY 
Flexibl e plastic dust cover ISO IO 
For furth er accessories see pages 21-23. 
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LABORLlIX-PO L 

Polarizing Microscope with built· in illuminating system 

for investigations in transmitted light and provision 

for work in incident light 
lASORLUX-POL with 
monoculcn Pol-tube P II and 
objective centring dutch 

Stand 

Combined coorse and fine adjuslment 

with si ngle-knob con trol actuating the 

object sta ge. 

The sca le interva ls on the conlrol head 

indicate 0.002 Mm. in the mic rometer 

range and oppro)(. 0.025 mm. in the coarse 


focusing range . 


Rotating obiect sta ge No. 38 of 130 Mm. 


dio. with graduation in deg rees with ver · 

nier reading to 0.1 0, fric tional clomp, 2 


object clips and removable ring p late for 

mounting the universal rolaling stages. 

Horizontal dovetai led condenser hold.er 
with rock and pinion focusing mot io n. 

Illuminating system in the microscope bose 
with removable 6 vo lt 15 wall lamp unit. 

Bayone t tube changing head and swing ­

out filter analyser in the top of the stand. 

Ho rizonta l dove tail ed holder taking the 
various interchangeable objective cha n­

gers and inc ident light-i llu minators . 

Interchangeable Tubes 

1. 	 Monocular Pol-tube P 11 , inclined, for 

use with wide-fie ld eyepieces 30 mm. 

dia. Swing-out Bertrand auxiliary lens 
and independently opera ted pin-hole 

diaphragm. 
2. 	 Binocular Pol-tube S 20, inclined, for 

standard eyepieces o f 23.2 mm. dia. 

3. 	 Photographic Pol-tube a 14, vertical 
type, with Bert rand lens and dia­

phragm as in the observa tion tu be P '1 
and on additional flonge with index 

for using a top analyse r. 
4. 	 Photagraphic Pol-tube FS22, co mbined 

type, for binocular vision with standard 

lABOR lUX_I 
with photog! 
~nd objectiy 

eyepieCI 
wide-fie 
combine 
for us;"/ 

Objective 

J. 	 Objectiv. 
2. 	 Revolvine 

built-in j­

objective 
3. 	 Vertical i 

polarizer 
culars see 

4. 	 Verticol i 
brocket fo 
described 

5. 	 ULTROPA 
for the ex 
mens in i 
particular 

Condenser 

1. 	 Three-lens 
dovelo il s 
0.90; the I 
N . A. 1.40. 
able filte l 
markings 

2. 	 Other con 
f;Ued (see 

Iliuminatior; 

Cylindrical 6 
ba~e of the m 
able by a sa 
p lane and co; 
'ight sources. 

Technical Description: 
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LABORLUX-POL 
with phologrClphic Pol _tublt 0 14 
and objective centring clutd! 

eyepieces 23.2 mm. and photomicrography wi lh 

lent wide-field eyepieces 30 mm. dia. fitt ing the 
combined straight tube with flange and indexIhe 
for using 0 lop analyser. 

ead 
eter 

•
Objective Changersilrse 

1. 	 Objective cen tring clutch w ith compensa tor sia l. 

mm. 2. Revolving nosepiece wi th compensa to r slo t and 

ver­ bui lt -in ind ividua l cen tring devices for 4 or 5 
ob ject ives. p. 	 2 

3. 	 Vertical illuminator with compensa tor sial, prismlor 
polarizer and 6 vaH 15 wall lamp (for full parti ­

!s. 
culars see page 24).

Ider 
4. 	 Vertical illuminator as under 4., but with spec ial 

ion. brocke t for using Ihe microscope photometer las 
Jose desc ribed on poge 42). 
unit. 5. ULTROPAK illuminator w ith 6 volt 15 watt lamp 

ling­ for the exom ination of unpolished opaque speci­

and. mens in inciden t dark-fie ld illuminotion (for full 
particulars see page 25).Ihe 

han-

Condenser and Polarizer 

1. 	 Three· lens polarizing condenser No. 54 on 
dovetail sl ide, with swing-out lop lens, N . A. 

, for 0.90; the top may be rep laced by a system of 
mm. N. A. 1.40. Aperture iris diaphragm a nd detach· 
lens able filter polarizer in rota ting mount w ith 
hole markings at each 900 setti ng. 

2. 	 Other condensers on dovetail slide can also be 

lor filled (see poge 23). 

'0. 

'Iicol 

die· Illumination 
P11 

Cyl indrical 6 volt 15 wall lom p unit inserted in the 

idex 
bme o f the microscope from the rear and replace­
able by 0 sod ium vapour lamp. Supplementary

lined plane and concave mirror for use w ith separate 
~ard ligh t sou rces. 

Microscope Outfits 

Polarizing microscope lABORlUX·POL, comprising stand 

wi th detachable objective cent r ing clutch wilh 4 ob­

ject ive changing collars, 

rock and p inion focusing motion for the condenser. 

cylindrica l 6 volt 15 watt lamp uni t in Ihe bose of the 

microscope for transmitted light, 

Pol.tube P 11, 

rotating object stage No. ~8, 


polarizing condenser No. 54, 

regulating transformer for 110-220 vo lts A. c., 

plane an d concave mirror. 

firs t-order red compensator, 

quarter-wove compensator, 

wooden cabinet wi th lock and key. 

B.,;c ou,f;, (LA80RlU X-PO l 7·7, ·5·30 P 11 38/54 + RESEV) P E 0 U G 

General purpose op tical equipment: 
Achromatic obiective P 3.5/0.10 P E 8 A Y 
Achrornati c obiective P 10/0.25 PET R I 
Ach romalic objeclive P 50/ 0.85 PE CAl 
Achrom. oil immersion P 100/ 1.30 P E II M 
Huygens eyepiece pax (30 mm. dio.) with crOss lines 
and focusing eyelens " AXU
Huygens eyepiece P.6x (30 mm. dio .) with line cross, 
micrometer scale 10 mm. with 100 intervals, I Bl T I-
and focusing eye lens I BXTI 
Stage micrometer 2 mm. wi th 200 intervals OBMET 
Immersion condenser cop N . A. 1 AO PU KA P 

ComplC!te optical equipment No. B 2 	 1M J I T 
(magni fications 21-800x) 

For other objectives and eyepieces see pages 21 and 22 . 

Polarizing Microscope LABOR.LUX·POL with objective 
centring clutch and optical equipment N o. B 2 PEG E F 
(l A80RlUX-POL 714·5·30 P 11 38/5, + RES EV B2) 

Polarizing Microscope LABORLUX-POL with 
revolving nosepiece with individual centring devices 
for 4 objectives and optical equipment B 2 PEGIG 
(lA80RlUX- POL 7·34·5·30 P 11 381541 RESEV 82) 

Supplementary Equipment 

Attochmenls for incident light examinations as 
described on pages 24 and 25. 
Pol.tube P 11, inclined, fo r w ide-field eyepieces 30 mm. 
dia. los included in above ou tfi ts) P ESOC 
Binocu lor Pol-lube S 20, inclined. for eyepieces 
23.2 mm. dio. PEB I 8 
Photo-Pol-lube fS 22 for binocular observa tion 
(23.2 m Ol .) Dnd photomicrography (3Dmm.) PE GAD 
Paired eyepieces for S 20 and fS 22 lubes; 
Huygens eyepieces P ax, one with cross lines ond 
foc us ing eyelens P E H U K 
Pholograph ic Pal-lube 0 14 for eyepieces 30 mm. dio. 
with Bertrand lens, diophragm and flange. with index 
for top analyser PE F I F 
Rotating obj ect stage No. 39, as No. 38, but with built· 
in arresting device for each 45° se tl ing (th is is in 
preparat ion ond can only be suppl ied on new instru­
ments). PECOD 
Detachable revolving nosepiece with cenlring devices 
for four objectives (7·34· _ . - ) PElUC 
Detachable revolving nosepiece with centring devices 
for fi ve objectives (7·35·_ ·-) PE XOY 
Detachable objective centring dutch with 4 objective 
changing collars (7·74 ·_ ·- ) PEl0 8 
Regulating transformer for 11~220 volts A. C. 
(separate price ) RES EV 
RegUla ting transformer for 22~250 volts A. C. 
(separate pr ice) RESUY 
Spore bulb 6 valls 15 watts ll NO P 
Sodium vopour lamp un it wi th coll imator and starl ing 
equipment for 11 0 volts A. C. NATEC 

for 220 vol ts A. C. NATA S 
Sodium vapour burner, as replacement NAPOB 
Wooden cabinet with lock and key (separate pr ice) PE l NT 
Flexible plastic dust cover ISDEC 
For further accessories see pages 21 - 31. 
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DIALUX POL 

large Polarizing Microscope 

with built-in illuminating system 

for aile types of reseora. work 

in transmitted light and provision 


for work in incident light. 


Synchronous rotation of polarizer and analyser. 


10 

Technical Description: 

Stand 

Combined coarse and fine adjustment 
with single-knob control actuating thc 
object stage. 
The scole intervals on the control head 
indicate 0.002 mm. in the micrometer ran ge 
and approx. 0.025 mm. in the coorse 
focu si ng range. 

Rotating object stoge No. 37 of 150 mm. 

die., with graduation in degrees and Yer­


niers reading 10 0.10, automatic stogc se l­

ting device arresting the rolo l ion 01 45"; 

intervals regardless o f the initial setting, 

frictional clomp, two stage clips and 
removable ring plate for mounting the 
universal rota ting stages. 
Horizontal dove tailed condenser holder 
with rock and pinion focusing motion. 
Illuminating system in the microscope base 
with removable 6 vo lt 15 wall lamp unit. 
Bayone t lube changing head and swing· 
out filter or pr ism analyser with 1800 

rotation in the top of the stand. The 
rotation can be read on a circu lor sco le 

with vern ie r to on accura cy of 0.1 0 and 

clamped in any position. 

The Bertrand lens sys tem can be centred, 

focused and switched in and out of oper­

ation as required. It is fully effective for 

conoscopic work even wi th the binocular 

tube. 

Horizon tal dovetailed ho lder taki ng vari ­

ous interchangeable objective changers 

and incident light illuminators. 


DIAlUX-POl with $ynduon aus 
ralation 01 polari z:er a nd analYl er 
as woll 0$ uni ...ersol rotaling sloge 

I"fe 
1. 	 N 

If 

d 
2, B 

sl 

Top 



•Interchangeable Tubes wi th specia l b rock.e t for using the mi­

~nl 1. Monocular Pol4.ube P la, inclined, for croscope photometer (as descr ibed on 

the reception of wide·field eyepieces page 42). 
the of 30 mm. dio. and with built-in iriS 5. UlTROPAK illuminalor with 6 volt 15 

d iaphrag m. wolt lamp for the e xa mina tion of un­ad 
Ige 2. Binocvlar Pol-tube S 20, incl ined , fo r pol ished o paque specimen s in incide nt 

se standard eyepi eces of 23.2 mm. dia. dar k.- fie ld illumination. 

1 Photographic Pol-tube 0 14, ve rtical r m type, fOf wide-fie ld eyepieces of1 . Condenser and Polarizerer- 30 mm. dio ., with built-in iris dia­

el- phragm and flange with index for 1. Five- le ns two -diaphra gm pola rizing 

lS' using a top an alyser. condenser No. 50 f on dovetail s lide 

pg, 4. Photographic Pol -tube FS 21, combined with swin g-out top po rt, N. A. 0.85; 

Ind type, for binocular vision with standa rd the top may be replaced by a system 

he eyepieces 23.2 mm, and photomicro­ of N. A. 1.40. Aperlure and field -af­
graphy wi th wide-f ield eyep ieces view iris diaphragms and re movable 

le r 30 mm. dio . fitt ing the combined fil te r polarizer in rotating mo un t 

an. stra ight lube with fla nge and index for graduated at 5° intervals. 

lSe usi ng a top analyser. Built· in pinhole 2. Five-lens two-diaphrag m polarizing 

nit. d iaphragm. condenser No. 50 P, a s under 1., but 
with pri sm po lariz.e r. rg­

30' 3. O the r condensers o n dove tail s lide can 
Obiective Changers-he a lso be filled Isee page 23). 

ale 1. Objective cen tring clutch wi th compen­
sator slo t. 

2_ Re vo lving nosepiece with compe nsa to r Illumination 

ed, slo t and built-in individua l centring Cylindrica l 6 vo lt 15 wa lt lamp unit in ­
or- devices for 4 or 5 objectives. serte d in the bo se of the microscope fro m 
far 3. Ve rtical illum inator wi th compensator the rea r a nd replaceable by a sod iu m 
lar slot, prism polarizer and 6 vol t 15 watt vapour lamp. Supplemen tary pla ne and 

lamp (for full particulars see page 24). concave mirro r for use with se p ara te ligh t 

md 

• 
DIAlUX-POL with photographic lube FS 21, abi ective 

!Jrl- 4. Ve rt ical illuminator as under 3. , but sources. centring dutch and attached mechanical s tage 
ers 

Top of sl ond wi th rolal ing analyser, Bertrand 

len s syslem, Pal -tube P 10 with iri s 

diaphra gm and a b jective cenlring clu tch 


Vertica l illum inator with 6 .,011 15 watt lamp 
o llachme nt in position on OIAlUX-POl 

http:brock.et


EI 
for wor 

(ore mi( 
Sodium \/opour lamp in pOlilian 01 Ihe rear with pre
allhe DtAlUX-POL bose IiI is f illed 
10 Ih e LABORLUX-POL in .he some way) 

Microscope Outfits 

Polarizing Microscope DIALUX.POl comprising stond 
with swing-oul rotating analyser, centring cnd focusing 
Bertrand tens system and detachab le objective centring 
clutch with 4 objective changing collars. 
rock and pinion focusing motion for th e condenser, 
cy lindrical 6 volt 15 walt lamp uni t in the bose o f the 

microscope fo r transmitte d light, 

Pol-tube P 10, 

rotoling obiect stage No. 37, 

po larizing condenser No. 50 f, 

regu lating transformer for 110-220 volts A. c., 

prone and concave mirror, 

first-order red compensator, 
quarter-wove compensator, 
woodem cabinet with Jock and key_ 
Bas;c ou,l;, (DIALUX· POL 7-74·5·30 P 1037150 1+ RESEV) 

General-purpose optico l equipment : 
Achromatic objective P 3.5/0.10 
Achro matic obiect ive P 10/ 0.25 
Ach~omotic obiect ive P S0/ 0.85 
Achromatic oi l immersion P 100/ 1.32 
Huygens eyep iece P 8x (30 mm. dia.) wi th cross li nes 
and focusing eye lens 
Huygens eyepiece P 6x (30 mm. dio.) wi th line 
cross, micrometer scale 10 mm. with 100 intervals, 
and focusing eyclens 
Stoge micrometer 2 mm. with 200 intervals 
Immersion condenser cop N. A 1.40 

Complete optical equipment No. B 2 
(mogn ifications 21~Ox) 

For other obiectives and eyepieces see poges 21 ond 22. 

Polarizing Microscope OIALUX-POL with objective 
centring clutch and optical equipment No. 8 2 
(DIALUX·POL 7·74·5·~ P1037150 1+ RESEV B 2) 

Polarizing Microscope DIALUX.POL with revolving 
nosepiece with individual centring devices for 
4 obiectives ond optical equipment No. B 2 
(DIALUX·POL 7·34·5·30 P 1036/50 f + RESEV B 2) 

If desired th e OIALUX·PO L con be supplied with polariz­
ing pri sms in place of the filler equipment spedfiect 
.,bove. The n the candenser 50 p takes the ploce of th e 

.. 50 f and the analyser filter in the microscope top 
·.,ced by on appropriote prism. Ext ra cos t 

P E 0 E C 

PEBAY 

PET R I 

PECAZ 

PE LI M 

II AX U 

I B L T I· 
I BX T I 

OBM ET 
PUKAP 

lMJlT 

PEGOH 

PEG U J 

PEP U S 

Supplementary Equipment 

Allachments fa r incident light examinations as described 
on pages 24 and 25. 
Pol· tube P 10, inclined, for wide-field eyepieces 
30 mm. dia., with built-in iris diaphragm (as included 
in outfits speci fied a t th e left) P E BUD 
Binocular Pol-lube S 20, inclined, for eyepieces 
23.2 mm. dia. PE BIB 
Pho tographic Pol-tube FS 21 for binocu lar observo tion 
(23.2 mm.) and photomicrography (30 mm.) P E FOG 

Paired eyepieces for S 20 and FS 21 lubes: 
Huygens eyepieces P 8x, o ne with cross lines 
and focusing eye lens P E H U K 
Photographic Pol- tube 0 13, with iris di a phragm, 
for wide-field eyepieces 30 mm . dia . P E F ED 
Detachoble revolv ing nosepiece wi th centring devices 
for 4 objectives (7·34· _. _ ) P E Z U C 
Detachable revo lving nosepiece with cen tri ng d ev ices 
fal 5 abjectives (7·35· _ ·-) PEXOY 
Detachable obiective centring clutch with 4 objec tive 
changing collars 7·74· _ ·-) PEZOB 
Arrangemen t for synchronous rOlotion of analyser 
and polari zer PAZ U R 
Regu la ti ng transform er fo r 11 0-220 volts A. C. RES EV 
(sepora te price) 
Regu loting transfo rmer for 220-250 vo lt s A. C. RES U Y 
(seporote price) 
Spo re bulb 6 vo lts 15 walls LIN 0 P 
Sodium va pour lamp un it with collima tor and 
storling equipment for 110 va lls A C. NAT EC 

for 220 valls A. C. NA T A 8 
Sodium vapour bu rner, as replacement NAP 0 8 
Wooden cabinet with lock ond key (separate price) PEl M S 
Flexible pla stic dust cover I SO EC 
Por furlher accessories see pages 21-31. 

Techn 

For ore 
is regula 

109 on a 
g loss as 
specime~ 

p h rogm 
scale rec 
ad ju stme 
the rccel 
nently fi 
lamp o tt" 
replaced' 
is to be 
see p. 2­
The EPll 
ligh t fon 
f;lIed. 

Micros 

Incident L 

sta nd wjti 
with built 
50biect iv 
(ode and f 
Iransm;IIe 
Pol-tube F 
rotating CI 

regula!in, 
wooden c 
Basic outl 

Generol -I=; 
Achroma 
Oil immel 
Fluorite 0 

Fluorite a 
Fluori te 0 

Huyge ns I 

cross line 
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EPILUX PUL 

fot work in incident light 

(ore microscopy, cool petrography) 

with provision for transmitted light. 

Technical Description 

For orc microscopy and cool petrography the t P'l UX'POl
is reg ularly equipped with 0 vertical illuminator incorpora t­
ing on a rapid changer a compensa ting prism and a plan e 
gloss as light deflecting means for il luminat ing opaque 
spec imens. It s equipment includes on illuminated field dia­
phragm w i th collimator, a rotating prism polarizer with 
scole reading to 0.25°, an aperture diaphragm with vertical 
adiustment, 0 holf-stop and a slide with centrol stops. For 
the reception of the ob jectives a centring clutch is perma­
nently fitted to the vertical illuminator. The 6 volt 15 watt 

lamp attach men t w ith centring device for th e bulb can be 

replaced by a collect ing le ns w hen 0 separate light source 
is to be used (for further details on the vertica l ill umi nator 
see p. 24). 
The EPllUX· POl is fully adop table for work in transmitte d 

ligh t fo r w hich standardized equipment can be instontly 

'~.~1~~:~~ 


filled. 

Microscope Outfits 

Incident light Microscope EPllUX-POl comprising 


stand with detachable vertical illuminator on brocket 

with bui tt-in 6 vott lS watt lamp, 

5object ive changing collars, 

rack end pinion focusing mot ion to the holder for 

transmitted light conde nsers, 

Po l- lube P 11 , 

rololing object stage No. 38, 

reguloli ng transforme r for 110-220 volts A. c., 

wood en cabi net with lock a nd key. 

Bcsic oulfi. (EPllUX·PO l 7·55-5-35 P 11 3B! - + RESEY) 


Genera l-purpose oplical eq uipment: 

Achromatic obiective P 5.6/ 0.15 

Oi l im nlersion ob ject ive P 12.5/ 0.25 

Fluori te ob ject ive P fl 45/ 0.85 

Fluori le oil imm. objective P fJ Oil 60/0.95 

Fluor ite o il imm. objec ti ve P FI Oil 105/1.32 

Huygens eyepiece pax (30 mm. dia.) with 

cross lines and focusing eye lens 


PEMAK 

IICYO 

IICYU 

II CXS 

II DAX 

II DCB 


IIA XU 


Huygens eyepiece P lax (30 mm. dia .) with cross 
lines and focusing eyelens 
Huygens eyepiece P 6x (30 mm. dia.) with 
line cross and micrometer scale 10 mm. wilh 
100 intervals and focusing eyelens 
Stage micrometer for incident light with 
1 mm . divided in 100 paris on a metal plate 48 x27 mm. 

Complete optical equipment E 2a 

(magnifications 34-1050x) 


for o the r objec ti ves a nd eyepieces see pages 21 and n . 

Incident light Microscope EPllUX·POl with optic:ol 
equipment E 20 
(EPllUX·POl 7·55·5·45 P 11 3B! - + RESEY E 2o) 
The EPllUX-POl takes the some su pp lementary 
equipment as specified fo r the lABORlUX- POl 
on page 9. 

Further accessories for work in in~ident light: 
Hand press for levelli ng specimens 
Immersion cops for incide nt ligh t microscopy 
Microscope photometer for measuri ng reflectan ce 
Universa l rotali ng slage UTR 2 

UlTROPAK illuminotor 
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IIWRM 

I B l T I· 
I B XTI 

IIDMU 

IMJAR 

PEMEl 

see p_ 28 
see p. 25 
see p. 42 
see p. 31 
see p. 25 
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Technical Description: 

ORTHOLUX POL 

Un iversa l Research Microscope 

with bu ilt·in ill u m ina ting system 

for w o rk in Iro nsmiue d a nd incident light 

as w e ll as phose conhost illumination 

Stand 

Universally adoptable stond with built-in illuminating system for work 
in transmitted and incident light. Low-placed coarse and fine adjust­
ment controls actuating the object stage. 1 interval of the micrometer 
scal e equa ls 0.001 mm. Rototing object stage No. 37 of 150 mm. die. 
and graduated in degrees with vernie rs reading 10 0.1 0 and automatic 
sloge setti ng device arresting the rololion 01 45° intervals regardless 
of the initiol setting, frictional damp, two stage dips and a removable 
ring plole for mounting the universal rototing stages . Circular aperture 
in the lop of the stand for the reception of the microscope photometer 
for me a suring reAectonce (full particulars are given on page 42). 

Horizontal dovetai l slide taki ng the arrange ment for inciden t phase 

contrast illumination and the photometer unit. 


Ho rizonlal dovetailed condenser holder with rock and pinion focusing 

motion. 


MlcroSCOF 
Pho tograph 
va tion wi th 
pos itio n or 
30 mm. d io. 
w hich can 
a nd sca le " 
ce ntring on 

a nd b inocu 
no lo nger r 
is eq uipped 
top a na lyse 
eye pieces a 

Objective 
1. 	 Objecliv 
2. 	 Revolvin 

cent ring 
3. 	 Ve rt ica l 

(fo r dete 
4. 	 UlTROP 
5. 	 Phase cc 

(for dete 

1. 

2. 

3. 

Twa 6 va. 
sta nd fo r 



•
Microscope Tube 
Photographic Pol-lube FS 45, combined type, for binocu lar obser­
vation with standard eyepieces of 23.2 mm. dio. at on inclined 
position and photomicrography with wide-field eyepieces of 
30 mm. dio. in the vertical lube component. Built-in filter analyser 

which can be put out of opera tion ; 1800 rototion with clomp 

and scale with vernier reading to 0.2 ::1, Bertrand lens system in 

centring and focusing mount operating in both the monocular 


ht cnd b inoc ular lube ports so thot conoscopic examinations ore 
no longer restricted 10 monocular vision. The pho tographic lube 
is equipped wi th on iris diaphragm , Range wilh index to receive a 

top ana lyser and a supplementary verlico l lube head for standard 

eyepieces of 23.2 mm. dia. 


Objective Changers 
1. Objective centring clutch with compensator slot. 
2. 	 Revo lving nosepiece with compensator slot and ind ividual 


cen tr ing devices for 4 or 5 objectives. 

3. 	 Vertical illuminator with compensa tor slot. 


(for detailed description see p . 24). 

4. ULTROPAK illuminotor (os described on p . 25). 	 ORTHOLUX-POL with yerliCClI iliuminClIClr 

5. 	 Phase contrast equipment for work in incident light 

(far detailed description see p. 28) . 


•Condensers and Polarizers 
1. 	 Five-lens two-diaphragm polarizing condenser No. 50 f o n 


dovetail slide, with swing-out top pori, N. A. 0.85; the top 

may be replaced by a system of N. A. 1.40. Aperture and 

field-of-view iris diaphragms and removable filter polarizer 

in rotating maunt groduated ot 5° intervals. 


2. 	 Five-lens two-diaphragm condenser No. 50 p, as under 1., but 

with prism polarizer (as required for work with are lamps, 

xenon lamps etc .). 


3. Other condensers on doveta il slide can a lso be fi lled (see 
poge 23). 

Illumination 

Two 6 volt 30 watt lamps units are attached to the rear of the 

stond for separate or joint transmitted and incident illumination . 
• 

ORTHOlUX·POl .... itt. equipmllnl 
for incidenl phClse (onllosl illumination 

ORTH O LUX .POl 
with ULTROPAK illuminator 

15 



ORTHOLUX~POL for work in transmitted light 
with objective centring dutch, optical equipment 
and transformer for 100--220 volts A. C. OLVEY­
(ORTHOLUX-POl 13·74·8- 1 FS 45 37/ 50 f+ REDYX B 20) REOYX 

ORTHOLUX-POL, a s above, but with re volving 
nosepiece with built-in centring devices for 4 objectives 
(in place of the centring clutch) OLVIZ ­
(ORTHOlUX-PO l13·34-8-1 FS 45 37/ 50f+REDYX B 20) REOYX 

ORTHOLUX-POL for work in transmitted and inc.ident 

Microscope Outfits 	 light with objective centring clutch, vertical illuminator, 
optical equipment for transmitted and incident light OlVOS­
ond transformer for 100--220 volt s A. C. RERAS 

(ORTHOlUX.PO l ( 13-74-8-4 ) FS 45 37/ 50 f +RE RAS ( B 20)
ORTHOlUX·POL (basic oulfi t) compris ing stond, 13·55--·- E 20 
photograph ic Pot . lube FS 45, 

The same ORTHOLUX-POL outfit as under OLVOS·rotat ing object stage No. 37, 
RERAS but with revolving nosepiece with built-in first-o rder rcd plo te, 
centring devices for 4 objectives (in place of the OLVUC ­

quarter-wove plo te, 
ce ntring clutch) 	 R E RA S

lock-up storage case for interchangeable fillings , 

wooden trans port box, (ORTHOlUX-POl ( 13·34-8-4 ) FS 45 37/ 50 f+RERAS( B 20)


13·55---	 E 20 ORTHOLUX·POL basic outfit OLVAX 
(O RTHOlUX-POl - ·_· - FS 45 371- ) 

FiHings for work in transmitted light : Supplementary Equipment
Revo lving nosepiece wilh compensator sial and 
individual centring devices for -4 objectives (13-34--· - ) PEZI Z and Alternatives 

De ta chob le revolvin g nose piece with built-in 
Obieclive cen tring clu tch with 4 object ive chong ing 
Alte rnative lv : 

ccnlring devices for 4 ob jectives (13·34· _ ·-) PEZIZ 
collars (13·74·_ · -) PE ZAX Delochoble revolving nosepiece with built-in 

Rock cnd pinion motion to hold and focus centring devices for 5 obiectives (13·35· _ . _) PEX U Z 
the condenser (- '- '8-) O Z ARB De tacha ble ob jective centring clutch with 4 objective 
Lower lomp o ttachment with 6 vo lt 30 wall bu lb, doy­ chang ing colla rs (13·74· _ ·-) PEZAX 
light fi lter and ground g loss screen for transmitted lighl Vertica l ill uminator (13·55· _ ·-) as described on p . 24 OPARK 
(- · ---·1) EYMZE ULTROPAK illumina tor (1 3· 18· _ . -I, withou t analyser, 
Five-lens two-dia phroglll pola rizing condenser No. 50 f PE V I V as descri bed on p. 25 PABAM 
Regulat ing transformer fo r 10~220 volts A. C. R E DYX Phose con trosl equ ipmenl for inciden t il lumina tion 

(20·42·_ ·-) wi th 5 o b jectives as specified on p. 28 I IXVT 
Generol~purposc optical equipment (transmitted lignt) lower lamp atta chmen t fo r transm itt ed ligh t (- · _ ·_· 1) EYMZE 
Achromatic objective P 3.5/ 0.1 0 PEB AY Uppe r lamp atta chmen t fo r inc ide nt light (- · _ · - 5) Ol TUB 
Achromatic objective P 10/0.25 PETRI Set of la mp attoch ments for transmitted a nd inc iden t 
Ach romatic objective P 5OJO.85 PECA Z ligh l(--- · --I) O l TAW 
Achromatic oi l immersion P 1OO/l.30 PEllM Regula ti ng transfo rme r with amme ter fo r 
Huygens eyepiece P8x (30 mm. die.) wi th cross lines lO~220 volts A. C. (separate price) REDYX 
and focusing eye lens I I AXU Regulating transfo rme r with ommeter for 
Huygens eyepiece P 6x (30 mm. dio.) with line cross, 160-250 volts A. C. (separate price) R EPOV 
mi crometer scale 1 mm. with 100 intervals and I B l T I- Double trans former wi th regulotion and twa ammeters 
focusing cyelens I BXTI fo r 1O~220 volts A. C. (separate price) RERA S 
Pa ired Huygens eyepieces P 8x (23.2 mm. di o .), Do uble transfor mer with regulation a nd two ammeters 
one with cross lines and focusing eye lens PEHUK for 160-250 vo lts A. C. (separate price) REP I T 
Siago micrometer 2 mm. with 200 interva ls O BMET RERAS or REPIT is required in place of REDYX or 
Immersion condenser cop N. A. 1.40 PUKAP REPOW when combined inciden t and l rons mill ed illu ~ 
Complete optical equipment No.8 2e IMJOV mination is to be employed. 
(magni fications 26-1000x) Spore bulb 6 volts 30 watts II N I D 
For other object ives and eyepieces sec pages 21 and 'n. Two-d iaphrag m polarizing condenser No. 50 f 

(with filte r polarizer) PEV I V 
Fittings for work in incident light: Two-d ia phragm polarizing condenser No. 50 p PEV ET 
Vertica l illuminator on bracket with vertical dove tail (with prism po larize r whi ch is essent ia l fo r work 
slide, col lecti ng lens with iri s di a phrag m, ha lf· slop and with highes t power ligh t sources: 
changing s lide with cen tro l stops, a lso 5 obiec tive Xenon lamps, arc lam ps e tc.) 
changing collors a nd 0 circula r plate as stage inset Mi cro scope pho to meter fo r mea su ring re fl ec tan ce by
(13-55·_·-) 	 O PARK incident Jig ht, as described on p. 42 	 II WTQ
Upper lamp atta chme nt fo r inciden t light with 6 volt l ock-up s torage cose for accessories (separa te pri ce) EE V I B 
30 wott bu lb for con nection to th e regulating trans­ Flexi ble plastic dus t cover 	 I SC I C 
former included in th e transmitted light equipmen t, day· For further accessories and olternotives see pages 21-40. 
ligh t filt er a nd ground gloss screen (_. _ . -5) O l TUB 
Hand press wit h ad ;ustable stop fo r leve lli ng Ihe 
specimens on slides R P l IT 
6 melol object slides IWMBI ORTHOLUX-POL 

1Hilh microscope photometer The PAl
General-purpose optical equipment (incident light) 

for m ea su ring renedon<e 
Ach romat ic objective P 5.6/ 0.15 	 IIC VO combine 
Oil immersion objective P 12.5/0.25 II CY U 
Fluorite obiec ti ve P FI 45/ 0.85 II CX S mi no tin-
Fluorite oil imm e rsion P FI O il 60/ 0.95 IID AX 
Fluorite oil immersion P FI Oil 105/ 1.32 IIDCB applico 

Huygens eyepiece P lOx (30 mm. dio.) with magn ifi 
cross li nes and focus ing eyelens I IWRM 
Stage micromete r for incident lig ht with be inslc 
scale 1 mm. divided in 100 ports on metal slide 
48 x 27 mtn. II DMU o bse rve 

fu lly sic Complete optical equipment lor incident light No. E 2b IMJUW 

For other objectives a nd eyep ieces see pages 21 and 22. and sUf.= 
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• 

PANPHOT POL 
Large Universal Camera Microscope 

• 

Q 

I 

The PANPHOT-POl represents a large polarizing microscope 

combined with a vertical reflex camero and a high-power illu­

minating arrangement in a robust compac t unit for universal 

application and especially photomicrography in all ronges of 

magn ification . The appara tus is always ready for use and con 

be instantly adopted for any type of microscopic ill umi nation, 

observation and photography. All interchangeable units being 

fully standardized a simple outfit con be purchased to stort with 

and supplemented for special uses whenever required. 
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PANPHOT·POL 
with rototing 
mirror refleJ: 
comero (porti. 
(1,Ilors on 

request) 



PANPHOT-POL wilh objcc:livc cenlring c:iulc:h 

Stand 

Rigid base with rectangular upright of ligh t alloy with internally 
accommodated surface·coated mirrors for the illuminating 
system. Ill umina ting orrongement la te rally fitled to the basic 
stand and microscope corrier os well as ver tica l camero rigid ly 
ottached 10 the upri gh t front. 

Illuminating Arrangement 

A filament lamp 12 volts 60 watts and on are lamp or alterna­
ti vely a xenon or a mercury vapour high -power lamp are accom ­
modated in the suitably designed lamp housing togethe r with 0 

sel of filters which may be used singly or jointly by push·bu tlon 
action. The filoment lamp is equipped with a separote filler set 
consisting of ground g loss screen, doylighl filter and yellow­
green filte r for photomicrogrophy. 

Microscope Carrier 

Technical Description 

af the PANPHOT-POl Camera Microscope 

PANPHOT 

Micro •• 

PANPHOT·POl wilh vCllical illuminolor 

Photog 
valian 
position 
o f 30 
index fo 
with cia 
rond lei 
both th. 
exomino 
photog 
in tercr. , 

Obiec 
l. 	Revo 

cenh 
2. 	 Obie 
3. 	 Vert i 

page 
4. 	 ULH 

on ~ 
5. 	 Phos 

(for 

The microscope carrier rigidly held in front of the upright and 
perfectly a li gned tokes the in terchangeob le tube, objective chan­
gers, vertical illuminators, On objec t sloge and variou s types of 
condensers as specified on the opposite poge . 
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PANPHOT-'OL with phose contrO$t equip ment for incident light 

• 
Microscope Tube 

Photographic Pol·'ube FS 45, combined type, (or binoculor o bser· 
vation with standard eyepieces of 23.2 mm. dio . at on inclined 
pos it ion and for photomicrography with wide· fie ld eyepieces 
of 30 mm. dio . fitting the verticol tube port with flange and 
index for mounting a tap analyser. Built -i n rotating fi lt e r analyser 
with damp 1800 graduation with vern ier readi ng to 0.2°. Bert­
rand lens system in centring and focusing mount operating in 
both the monocular and b inocular tube ports so that conoscopic 
e){aminalions are no longer restricted 10 monocular vision. The 
photographic lube is equipped with on iris diaphragm and on 
interchangeable tube head for 23.2 mm_ standard eyepieces. 

Objective Changers 

1. 	 Revolving nosepiece which compensator slot and individual 
cent rin g devices for 4 or 5 objectives. 

2. 	 O bjecti ve cent ring dutch with compensator sia l. 
3. 	 Verti cal illuminator with compensotor slot, as described on 

poge 2~. 
4. 	 UlTROPAK ill umina tor with compensator 5101, as descr ibed 

on page 25. 
5. 	 Phose con trast equipment for incident ligh t 

(for particu/ors see page 28). 

Object Stage 

Rotating obiect stage No. 37 of 150 mm . dio. graduated in 
deg rees with verniers reading to 0.1 ° . frict ional clomp. Auto ­
ma tic stage se tting device arrest ing the rotation at 450 intervals 

PANPHOT-POL with ULTROPAK iliunlinolOt 

regardless of the initial se ll ing. Two stage clips and removable 
ring plate for mounting a universal rotating stage. 

Condensers 

Horizon tal dovetailed condenser holder with rock and pinion 

focusing motion. 

fi ve- lens two·diaphragm polarizing condenser No. 50 p on dove­

tail slide, with swing-out top component, N. A. 0.85; the top may 

be replaced by a system of N. A. 1.40. Aperture and fie ld-of-view 

iris d iaph ragms and removable pr ism polarizer in rotating mount 

graduated in 5° intervals. 

(For other condensers on dovezoil slide see page 23) 


Camera 

A vertical bellows camero with mirror reflex housing far plates 
and films 9x12 cm. (3 1

/ . " x 411. "' ) is rigid ly positioned above the 
microscope_ The microscopic image On the ground gloss screen 
can be conveniently viewed and focused from the observers 
normal pos ition in front of the instrument . The changeover from 
visual observation to photomicrography is instantly achieved by 
simply moving the deflecting mirror, operated by a lateral lever 
out of the path of rays, thus giving the image-forming rays 
direct access to the photograph ic plate. 

Microscope Photometer 

The meosurement of reflectance is mode possible by th e micro· 
scope photometer for which the PANPHOT· POl has been pro· 
vided with the necessary means of recept ion (see a lso page 42). 
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Camera Microscope Outfits 

PANPHOT·POL (basic outfit) comprisi ng 
basic stond, 
alternative i l luminating orr-engemen! with filo rnenl lamp 
12 vall s 60 watts, corbon orc lamp and set of fil lers, 

microscope co rrier, 

vertica l bel lows camero 9)( 12 em. (31/ ." x 41/ .") 


with detachable mirror reflex housing, 

pho tog raphic Pol-lube FS 45, combined type, 

rolaling obiecl slo,gc No. 37, 

first-order red compensator, 

quarter-wove compensa tor, 

regulating transformer for the filam ent lamp 

and resistance for Ihe co rbon orc la mp, 

PANPHOT-POL, basic outfit, for 220 valis A. C. 
(PANPHOT·POL - -- -- 1 FS 45 37/ - + IDIKY) 

Fittings required for work in transmitted light : 
Revolving nosepiece wi th compensator sial and 
individual centring devices for 5 objectives (13·35· _. _) 

Five-lens two·dia phragm polarizing condenser No. 50 p 

with po la rizi ng prism 

Rock and pin ion focusing mot ion with brocket for the 

condenser (_. - ·8·-) 


General-purpose optical equipment (transmitted light) 

Achromatic objective P 3.5/ 0.10 

Ach roma tic objeclive P 10/ 0.25 

Achromatic objective P 50/ 0.85 

Achromatic oil immersion P 100/ 1.30 

Huygens eye piece P 8x (30 mm. dio.) with 

cross lines and focus ing eye lens 

Huygens eyepiece P 6x (30 mm. dio .) with line 

cross, micrometer sca le 10 mm. with 100 in tervals and 

focu si ng eye lens 

Paired Huygens eyep ieces P 8x (23.2 mOl. dio .) 

one with cross lines and focus ing eye lens 

Stage micrometer wi th 2 mOl. scale with 200 intervals 

Immersion condenser cop N. A. 1.40 


Comple te optical equipment (transmitted light) No. B 20 

(magn ifications 2b-l000x) 

For other objec tives and eyepieces see pages 21 and 22 . 


Fittings required for work in incident light: 

Vert ica l illuminator on brocket with 5 ob iective 

chang ing rings, colleel ing lens wi th iris diaphragm, 

half·stop, chong ing slide with 4 centrol stops and 

circula r dosing disc for the object stoge (13 ·55 · _ . _) 

and illuminating attachment 

Hond press with adjustable stop for levelling Ihe 

po lished specimens on the obiect slide 

Sot of 6 metol object slides 


General · purpose optical equipmant (incident light) 

Adlrcma tic objective P 5.6/ 0.15 

O il imm. ob jeclive P 12.5/ 0.25 

Fluorite objective P FI 45/0.85 

Fluor ite oil immersion P FI Oi l 60/ 0.95 

Fluorite oi l lmmersion P FI Oil 105/ 1.32 

Huygens eyepiece P lOx (30 mm. dia .) with cross 

lines and focusing eye lens 

Stage micrometer For incident light 1 mm. 

divided in 100 ports Oil a me lo l slide 48x 27 mm. 


Complete oquipment (incide ntlighl) ~a . E 2b 

For other objectives and eyepieces see pages 21 and 22. 


PANPHOT. POL Camera Microscope for work 

in transmitted light complete with 

ccnlring revolving nosepiece lor 5 objectives, 

optical equipment No.8 20 and electrical 

accessories for 220 volts A. C. 

(PANPHOT-POL 13-35'B-7 FS 45 37/ 50 p + IDIKY B 20) 

PANPHOT-POl Comera Microscope lor work in 
transmitted light complete with objective 
centring clutch, optical equipmcnt No. B 2a 
and e lectrical acc~ssories for 220 '10115 A. C. 
(PANPHOT.POL 13-74·B-7 FS 45 37/ SOp + IDIKY B 20) 

PIBAC 

PEX UZ 

PEV E T 

OZARB 

PEBAY 
PET R I 
PECAZ 
PELIM 

II AXU 

I B LTI ­
I BXT I 

PEHUK 
O BM ET 
PU KAP 

IMJOV 

OPORN 

RPII T 
IWMBI 

IICVO 
IIC Y U 
IICXS 
IID AX 
IIDCB 

II WRM 

IIDMU 

IMJUW 

PIB EL 

PIBIM 

20 

PANPHOT-POL Camero Microsc6pc tor transmitted 

and incident light with centring revolving 

nose piece for 5 objectives, ve rtical illuminator 

and optical equipments for transmitted and 

incident light, complete for 220 volts A. C. 


(PANPHOT-POL <im:~) FS 45 37/ 50p+ IDIKY <g~) 
PANPHOT-f'OL Camera Microscope for tr(fnsmitted 

and incident light with objective centring clutch, 

vertical illuminator ahd optical equipments for 

transm itted and incidcntlight, 

complete for 220 volts A. C. 


(PANPHOT-POL <im:;7)FS 45 37/ 50 p+IDIKY ( : ~~) 

Supplementary Equipment 
Detachable revo lving and cen tring nosepiece 
for 4 obiectives (13-34' _ ._) 
Detachab le revo lving and cen tri ng nosep iece 
for 5 objectives (13·35· _ ._) 
Detachable object ive centring clutch with 4 objective 
chang ing collars (13·74·_· -) 
Two-diaphragm polar izing condenser No. 50 P 
{with prism polorizer} 
Vert ica l illuminator {13·55· _ ·-J, a s described on p. 24 
and illuminating attachment 
UlTROPAK ill uminator (13·19·_· - ), as descri bed 
on p. 25 
Phose con t(ost equipment for incident ljght (20'42·_ · -) 
with 5 objeelives and illuminating attachment 
(for full pa rticulars see page 28) 
l ow-power inciden t illumina tor, fie ld dio . 35 mm. 
low·power incident illuminator, field dia. 60 mm. 
Microscope photometer For measuring reflectance 
in incide nt li ght (as described on p. 42) 
Spore bulb 12 volts 60 watts 
RegU lating transformer for 12 volt &J watt lamp 
for 100-200 volts A. C. (separate price) 
Al terna tive illumi nat ing arrangemen t 
with corban are la mp comple te for 
220 volts A_C. (-- - - - 7) 
Alterna tive illumina ti ng arrangement 
with xenon d isdlOrge lamp XBO 162 
comple le fo r 220 volts A. C. (_. - ' -·42) 
Al ternative il luminating arrangement 
with high·power mercury vapour lamp 
CS 150 comple le for 220 'lolls A. C. (- - · 241 
Flexible plastic dust cover 

PANPHOT working de sk 
in modern writing desk fo rm with hord plastic covered 
lop, with sliding drawing plate and three tock·up 
drawers fo r accessories 
Dimensions: 70 em. high. top plale 120x65 em. 
lined fillings can be provid ed in the d rawers for 
accommodating the various a ccessories for adequate 
storage (quolations on request). 

P 18 0 N 

PI B U P 

P E Z I Z 

PEXUZ 

PEZAX 

PEV ET 

OPORN 

PAB EN 

II Y B E 

QUolojions 
on rtqu.SI 

II WZC 
LlLOM 

REWO B 

LAZI C 

LAZOD 

LA ZUF 
NII VR 

NIIUD 
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General Microscope Accessories 

.0

ObJective. for work in transmlned light 

Objectives 

Our polarizing microscopes ore 
equipped with objectives which are 
free from stress, so that th ey have 
no po lar ization effects of th eir own. 
In order to preserve thi s stote, the 
objectives must be handled with 
care and not exposed to severe 
changes in temperature. It must be 

N 	 pointed out, however, that especial­
ly with high-power systems w hen 
used between crossed po la rizing 
units the field oFviewmoy not show 
complete extinction. Thi s is due to 
the tu rning of the plane of po lari ­
zation In relati on to the angle of 
incidence of the light brought about 
by the refraction o f the light on 
strongly curved lens surfaces. 

• 
For the examination of material 
showing only w eak effed s of aniso­

)8 

tropy and especially for measuring 
purposes In polarized light on ly 
achromat ic obiectives are used. The 
exclusive use of gloss lenses and

D specia l methods appl ied In their 
manufacture ensure thot the se sys­
tems a re free from stress and po­
larizat ion which is indicated by the 
engraving P Ln fro nt of the type 
num ber. For less critical work and 
photomicrography olso Fl uorite and 
plano ob jectives may be used. Their 
superior spherica l and chromatic 
correction will be noticeab le when 
observing with full illuminating 
ape rt ure. All these systems make 
use of fluorite components which 
are not a lways free fram disturbin g 
inte rnal opticol va ri a ti ons, so that 
they connot be recommended for 
measuring work or the recognit ion 
of weak double refraction. The se 
obiectives which ore only suitable 
for polorizing work wi thin certoin 
limits ore designated by the en­
graving {Pl. 

All object iv es for observations in 
transm itted light ore correc ted for 
a mechanical tube lengthof170mm. 
and those for work in incident light 
fo r a mechanical tu be leng th of 
215 rom. in accordonce with the re­
quirements resulting from the use of 
the vertica l ill uminotor. 

The objectives ore screwed to 0 re ­
vo lving nosepiece (with built-in 
centring devices) or single object ive IT·POL , chonging collars fitting the o bjec­

desk. tive chang ing clutch. 

Designo lio n 
Mognif. cal;on / Aperture 

~.
• u 

1~~ 
)~ 

in mm. 

Ty pe of 
eye· 

piece 1) 

o· 
- 0 
~.~ 

~ ~ 
o -vS 

Code word Remar ks 

P 2.5 10.05 20 HO DO PEART 23.'2 mm. eye pieces o nly 
P 3.2 10.12 35 HO DO PETT A Not fo r SM· Po l 
P 3.5 10.10 23 HO DO PEBAY 
P 4.3 / 0.15 27 HO DO IAYWI 0 110 for lube length 215 mm, 
P 610 .18 17.5 HO DO PETME } on verlica l illuminotor 
P 10 /0 .25 5] HO DO PETRI 
P 13 10.40 3.' HO DO PEAMP 
P 2510.50 0.92 PO D PEAPS 
P 45/ 0.65 0.60 PO [HO) D IAIYI 
P SOfO .85 0.40 PO DI PECAI Specio l Iype for conoscopy 
P 63/0. 85 0.29 PO DI PETIS 
P 63fO.85 0.29 PO D) 18AIY 

P W 5011.00 0..44 PO D IBHOI 
P W 90 / 1.20 0.09 PO D PEWAT 
P O il + W 10/0.25 0.58 HO DO IBCDI 
P Oi l ·1 W 22 10.65 0.32 PO DO IBDFI 
P O il 10011.30 0. 13 PO D PEUM 

" G> "Ii 
E~'"E . ~ 
.§.2g"2

"'i:i: ' ­6 --g 

[P) FI Oil 54/0.95 
[PI FI Oil 70 /1.30 
[PI Flail 9511.32 
[P I fl O ll 114/ 1.32 

0.22 
0. 20 
0,14 
0.08 

PO 
PO 
PO 
PO 

DO 
D 
D 
D 

PfFAM 
PEFOX 
PffUN 
IBfHI 

when usin g,p_l~ no·o le(tives in tonlunc­
(P) PI 4/0.10 15 PO DO PLAVS li on 'll' lIh ordina ry ones on Lh e some nose· 
[P) PI 10/0.25 7.5 PO DO PlABY piece Lhe JoMer will req uire PlE2Yodop· 
[P) PI 4010.65 0.58 PO 0 PLASP Le rs. 

[P) 1'1 Apo Oil 100 /1.32 0.27 PO 0 PLAIIN f special type for use l In the tro pics on request 

c: UM 5 / 0.10 1.45 HO 0 (0) lCNXI with segment r =: 13,5 
,,~ :g UM 10/0.22 1.45 HO 0(0) ICOl t with wilhseg menl r = 13,5 

0> ~ ~ It UM 20/0.33 1.45 PO 0 (0) IC PBI iris dio. with seg ment r = 13,5 
'':: 0: <=> UM 32 /0 .30 1."5 PO 0 (0) ICQol phro gm with segment r = 13,5 
E! - -= CI UMK 32/0.60 0-,,9 PO 0 (0) lIWU S with segment r :::. 6,06 
- 'i UMK SO/O.60 0.75 PO 0 (0) PEHIH with seg men t r 0:: 5,73 
g ------+----------r--_t--~----r_----_t--------------~ 
'g UM 5/0.10 1",9 3) HO DO ICNXI Mo gnifkotions 3.2 fO .07 

~ -; ~ UM 10/0. 12 14. 9 3) HO DO IC OII wlLh and aperture 6.5 /0.15 
::..,g e UM 20/0.33 14.9 3) PO DO ICPBI iriS dio­ ole as lallows 1310.22 

2 'i ~ ~2~ ~;~:: liHl ~g gg ~~yJ phrogm ;i':os~tg~:n~se ~~~::~ 

Obledlve. for I"ddent light 

Oesi gnolion 
Mognification /Aperture 

in mm . 

Type of 
eye· 

pie ce 1) 

::~ 

'" 0~ ' . ':;. 
~ t 

V 8 

Code word Re marks 

.~ .:l 
0>e',;::o U 

-Sf 
< 0 

P 4.3 /0 .1 2 
P 5,61 0.15 
P 8.0/01B 
P 16.0/0.40 
P 50fO.65 
P 50/0.65 

POil + W I2.5 /0.25 
POil+ W25 10.65 

32 
26 
16 .5 
3.' 
0.66 
0.55 
0.35 
0.43 

HO 
HO 
HO 
HO 

HO (PO)
HO(PO)

HO 
HO 

DO 
DO 
DO 
DO 
o 
D 
DO 
DO 

IIATS 
II CVO 
IIOPS 
IICW O 
1I0llT 
IEOXI 
IKYU 
II CZW 

(PI FI 45 / 0.85 
(P) FI O il 60/0.95 

0.43 
0.38 

PO 
PO o IDO 

IICXS 
lIoAX 

(P) FI Oi l 8011.30 0.36 PO (0)0 110BI 
(P) FI Oil 105 /1.32 0.30 PO {D)O 1I0C8 
(P) FIO il 125/1.32 0.20 PO (D)O 1I0ff 

UM 5/0.10 
UM 10/0.22 
UM 2010.33 
UM 32/0.30 
UMK 32 /0 .60 
UMK 50 / 0.60 

11.9 1) 

14.2 3) 

14 .8 1) 

1 .4. 0~) 

6.5') 
6.5 3) 

HO 
HO 
PO 
PO 
PO 
PO 

DO 
DO 
DO 
DO 
DO 
DO 

ICNXI 
ICOI I 
ICPSI 
ICOol 
IIW US 
PEHIH 

with 
Iris di a· 
phragm 

Mcgnl fica lloos 
and oper1u res 
ale os 101 101'0' 
without 1he US! 

01 a segment 

4.6/ 0.07 
8.5/0.15 
161 0.22 
25 /0. 20 
25 10.40 
40 10.40 

Obj ective ctronglng colla rs , singly 	 PIZUT 

I) HO "', Huyge ns eyepiece, PO = Peri plonol ic eyepiece 

2) 0 ... with coyer gloss 0.17 ± 0.05 mm . Ihick, 0", without coyer gloss, DO", for use wil h or witho ut coYer 
gloss, OI .. "' Jequi rement of minutest cayer gloss vo riations of 0.17 ± 0.01 mm , o r occurOle o djus tment of 
the ob jective corrections mount. 

3) These working distonces ore valid for exom ining specimens wllhaul co¥er g loss. 
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Eyepieces 

Th e type of eyepiece best suited fo r 
use wit h the var ious types of ob­
ieclives is indica ted in th e opposite 
lable where HO is a Huyg ens type 
and PO a Peri plana lie eyepiece. 

A1I eyepieces with built · in cross 
lines o r a micrometer scole hove on 
odi ustab le eye lens fo r accurate 
focus ing. Th e eyepiece crass lines 
are always correctly oriented in the 
microscope tube by mea ns of a late­
ral lug. The tu be adopter included 
in all microscope outfits enables 
standard eyep ieces of 23.2 mm. dio. 
to be used in the pola r iz ing lubes 
fo r 30 mm. eyepieces. 

For the wearers of g losses we re­
commend high-point eyepieces with 
wh ich the exit pupi l is at a greater 
distance above the eye le ns so that 
in spite of the longe r viewing dis­
tance the whole of the image f ield 
can sti ll be observed, Ihus making 
it unnecessary to remove the eye­

Desig­
notion 

(Mognif.) 
Typel ) 

Field 
of view 

mm . 
GroUeule or cross lines 

Codewo rd 

I$ingles poir 

~ . ci- . 
'" • u~ . 
E.0 '0. 

~. E
?i:J g 

P 5, 
P 6, 
P 6, 
P 8, 
P lax 

HO 
HO 
HO 
HO 
HO 

23.0 
21.5 
21.5 
19.4 
18.0 

cross li nes 
for Ihe receplion of gro licules 
grolicu le 10 mm. with ICO in tervals 
cross Ilne$ 
cross lines 

IlAWS 
IBlTI 
18 ll1· IB XTI 
IIAXU 
IIWRM 

~ . .!:! 
o~ ~ 

~ . - E 
o~ E
2 ~ N 
~. !'i 

P 6, 
P 8, 
P 8, 
P "'P lO x 

HO 
HO 
HO 
PO 
PO 

16.7 
14 .2 
15.0 
16.0 
15.2 

grolicule 10 mm. with 100 intervals 
crou li nes 
graticule 10 mm. with 100 intervals 
groticule 10 mm. with 100 intervo ls 
croulines 

IBUNI·OCBUH 
PI IWF 
IIW SO ·OCBUH 
PE PEN·OC8UH 
PAT EG 

-~ ~~ a ",-, .
'u <.:;:.:!! E 
~~ 2- E 
Vl'j :;~ 

N 

G FIOx 
GF I6l( 
GF20x 
GF25x 
GF25xM 

G' 
G' 
G' 
G' 
G' 

IB.O 
15.0 
12.0 
10.0 
10.0 

-
-
-
-
gralku le 10 mm. wi th 100 interval s 

PERIR 
PEROS 
PERUT 
PESAP 

PES ER·OeASY 

· ~ .~ 
u , ci 
.~ ­

'"~" 

• 0~] E 

1: .~ 
E 

" .=.1l I'l 
o " 
~J1 

P 6, 
P 8, 
P 8, 
P 8, 
P lOx 

GF lax 
GF 16x 
G F 20x 
GF 25l( 

HO 
HO 
HO 
PO 
PO 
G' 
G' 
G' 
G' 

16.7 
15.0 
15.0 
16.0 
15.2 
18.0 
15.0 
12.0 
10.0 

one eyepiece willi groticu!e 10 mm.llOO intervals 
one eyepiece wit h crols lines 
one eyepiece with groticule 10 mm.ll00 intervals 
one eyepiece wilh groticule 10 mm.fl OO in te rvols 
009 eyepiece with cro~s lines 
-
-
-
one eyepiece wilh groticule 

PAZAl·QC BUH 
PEHUK 

PAZEM·OCBUH 
PAZIN·QCBU H 

PAZOP 
PES IS 
PESOT 
PES UV 

PELOM·OCASY 

.~ ~ Eo u 
~. E..c '0. N 
~. !'i.­ ~ 

I· 

6,3 )( 
8, 

10 , 
10)(M 
16 , 
25, 

PO 
PO 
PO 
PO 
PO 
PO 

20.0 
18.0 
14.0 
1·(0 
12.0 
8.0 

-
-
-
g roticule 10 mm. wit h 100 intervo ls 
-
-

PEOHM 
PEXAV 
PE RA N 

PEOLS·OCASY 
PEOMT 
PEORX 

PEUCK 
PEXEW 
PEREP 

PATAF·OCASY 
PfUHP 
PEUKS 

Condens 

Polari: 

glasses for micro scopicobservolion. 1) HO = Huygens eyepiece, PO::: Periplon otic eyepiece, G F >:< Peripl onatic wide·field eyepi~ce 

Eyepiece Micrometers ond Graticules 

For use with the eyepieces specified above the following grati ­
cules can be supplied. They are available with and wilhou t metal 
mOun t. The Jatter type is req uired for placing the g ra ticu le on 
the fixed field ·o f-view diaphragm inside slanda rd eyepieces 
whereas the measuring eyepieces wi th focusing ey elcns require 
the grot icule di scs without metal mount. 

Eyepiece micrometers 

5 mm. with 100 inlerva ls 
10 mm. wilh 100 interva ls 
10 111 Ill . with 200 inlervals 
l ine cross 

Micrometer sca le with line croSi 
10 mOl. with 100 intervals 
8 mm. with 80 interval s 

with diaphragms 9.2 mm. 
10 mm. with 100 inlervals 

wi th diaphragms 13.5 mm. 

Eye piece net micromete rs 

5 x 5 mm. divided in squares 
0 ,5,. 0.5 mOl. each 
l Ox 10 mOl. div ided in squares 
0.5 x 0.5 m m. each 
lOx lO mm./squores 1 x l mm. 
lax 10 mm./squores 2x2 mm. 
Sc t of net micrometers 
lOx 10 mm ./squares 0.075 mm. 
10)( 10 mm./squares 0.2 mm. 
10 x 10 mm./squores 0.5 mm. 

unmounted mounted 
OCA TZ OCUFI 
OCASY OC UME 
OC BAC o E E F K 
OC AMT O FPLA 

OC BUH OCCAD 

OCBIF OC BOG 

I BXT I OC CEF 

O CALS O CN ET 

I CK RI OC FOK 
I CLlI OC H A J 
I CMV I OC H OM 

O C A RX O CI K T 

-
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,
22 

Wright eyepiece and 
top al1alyser 

WRIGHT Universal Eyepiece 

This special eyepiece is d esigned for use w ith the top ana lyser 
and lakes for position ing in its intermediate plane compenso· 
tian wedges, half-shadow plates an d wedg es . Jt can only be 
mounted on vertical (photog raphic) tubes and not the regular 
incl ined observation eyepiece tubes., 

Specification: 

Wright universal eyepiece with f ield -of-view iris dia· 
phragm, focusing eyelens, compensator slot, and 
fl ange wi lh index for Ihe tap analyser ICUMI 
Top analyser witn 3600 gradua tion reading 10 1° A NT OP 

Plates fill ing the Wrigh t eyepiece slo t : 
1. Combi nation qua rtz wedge after Wright wilh 

orientalion scale PI BI N 

2. Quartz wedge lst-4th order PI ARZ 

3. Quarlz double wedge after Wright P I DOP 
4. Quorh::-gypsum compensator after Johannsen PIJON 
5. Hal f-shadow plate after Nakamura KONA K 

6. Half-shadow wedge after Mace de l ep inay K 0 L E P 

7. SaleiJ's double plate PISOL 
For a detail ed descrip ti on of Ihe campensalors, 
half-shadow plates etc. sec pages 34-36. 

, 
Polari"l 

Path of roy, in 
lOp: immserion 
bottom : dry dO l 
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Condensers 

• 
Polorllitl9 COtld9 tlS8r No. 57 

Polor i1.i tl9 cOtlde ...ser No. SO f 

'olh of toys in .he dark f iel d condensers 
lop : immur io n dork fidd condennr 0 1.20 A 
bottom : d,y dorltfie ld cOnde tller 0 0.80 

A. Polarizing Condensers·) 

Polarizing condenser N o. 57 in c ylindrical sliding m ovnl, wi'" .liw;ng, ovl lop 


compo nent, N. A. 0.90; the lop moy be replaced by a syslem of N. A. 1.40. Aperture 

iris diaphrag m a nd remova ble fllter pola rize r in ra la li ng mount wilh ma rkings a t 

900 interva ls (as contained in SM·POl basic outfit ) P E V A S 


Three·lens poloriz ing condenser No. 54, on dove tai l slide, wi lh swing-out to p com­

ponent, N . A. 0.90, which may be replaced by a system of N. A. 1.40. Aperture iris 

diophrag m and removable filter polari zer in rotating mount with ma rkings at 90:) 

inter vals (as co nta in ed in lABO RlUX·POl basic ou tf it) PE W 0 X 


Fi ve·lens two·diophragm polari zing condenser No. 50 f, on dove tail sli de, with 

swing ·out top component, N. A. 0.85; the to p may be replaced by a system o f 

N. A. 1.40. Ape rt ure iris d iaphragm and focusing ill uminO led field diophragm, 
removab le filter po larizer in rOloling mo unt with gradual io n in 5° interva ls los 
con tained in DIAlU X·PO l an d ORTHO lUX·PO l bas ic outfits) P E V I V 

Fiv e·lens !wo·d 'a ph ra gm po la riz ing conde nser No. 50 p, as under PEV IV bu t wi th 
p rism polarizer (as contained in Ihe PANPHO T.POl basic o ulfit) PE V ET 

B. Bright Fi old Condens ers t } 

No . 76 Two·diophragm b right field condenser with swing-oul top component, 

N . A.0.95, aperture and fie ld· at·view diaphragms, on doveta il slide o RB E R 
No. 77 	 as No. 76 bu t in cy lind rical sliding mount I KOHR 

Interchangeable co ndense r top component N. A. 1.40 
fitting Nos. 76 and 77 ORAPU 

No.80 Two· lens co nde nser wi th swing·out top componen t, N. A. 0.90, wi th iris 
diaph rogm a nd fil ter ho lder, on sl ide I K NOS 

No. 81 as No. 80 but in cylindrico l mount IKMO R 

C. Dark Field Condensers . ) 

No. 82 	 Im mersion dar k field cond enser D 1.20 A in centring mo unt, on davetoil 
slide, in case O RC I X 

No.83 	as No. 82 bu t in cylindrica l sliding mount CONC I 
for use wi th th ese conde ns ers the foll owing abiectives with bui lt ·i n 
iris diap hragm arc particu larly recommended. 
Achroma tic o il immersion Oil 100/ 1.30-1.10 OBSOT 
Fluorite oi l immersion FI Oi l 95/1.32-1 .10 OBSUV 

No. 84 	 Dry da rk field condense r 0 0.80, in cenlring mOun I, 
on dove tai l slide, in case OREBK 

No. 85 	 as No. 84 bu t in cylindrical sliding mount SEEB K 
Specio l obiec tive for use wi th 00.80: 
Achromo ti c objective 63/ 0.85 with iris diaphragm O BT OV 

. ) Conde nser in dovetai l slide fil the microscope l ABORlUX-PO l , DfAlUX· PO l • 
EPllUX·POL, ORTHOlUX·POL ood PANPHOT.POL 

Condensers in cy li ndrical sliding moun t fi t th e SM·POl mic roscope ol, ly . 

D. Phase Contrast Condensers 

See page 28. 

23 

http:100/1.30-1.10


VARIOCOLOR 


The VARIOCOlOR is a n auxiliary device to the microscope can· 
denser enabling the colour of Ihe microscopic field of view to be 
varied continuously. Thus colour contrast can be achieved for 
stoined and unstained microscopic specimens for more can· 
venient detection of image dela ils and diagnosis. · 

. ) It must be pointed ou t that stri ct ly monoch romati c light is not 
provided by the VARIOCOlOR attachment. ligh t of 0 narrow spectral 
range con only by expected from Q monochromator and for mony 
practico l uses olso from spectra l filters (see pages 55-57). 

Vertical Illuminator 

Vertical iIIumin Qlor with 6 volt 15 wolt lamp 01 supplemenlary .... 
eq uipment for lA80RlUX· POl and DIALUX-POl miCI'OICOpe'J ,. 

All LEiTZ polarizing microscopes (with the exception of the 
simple SM· POL stand) are arrang ed for taki ng a verti cal iilumi· 
na to r to make these instruments fully suitable for examina tions 
in incident polarized light. 

The vert ical i llumina tor is available in two models, i. e. with built· 
in light·source and horizonta l dovetail slide fitting the micro· 
scopes lA90RlUX·PO l and DIAlUX·POl and also with brocket 
fitt ing the ve rti cal dove tail ho lder on the ORTHO LUX·POL and 
PANPHOT·POl with w hich the necessary illumi nation is prov ided 
by the built·in light sources. 

As light deflecting means the verlical illuminator incorporales on 
o rapid changing device a plane gloss pia Ie and a compensaling 
prism (tropezoid after Berek), which d eflects the illuminating rays 
without causing any change in their polarization condition. The 
ro ta tion of Ihe d etachable polarizer prism can be rea d to 0.25°. 
A collecl ing lens, a vertica lly adjustable aperture diaphragm, on 
illuminated fi eld diaphragm and a horizontally adjustable col ­
limator ensu re perfect guidance of the illuminating rays. Disturb­
ing reflections and glare can be effectively eliminated by mak· 
ing use of the buill · in half-s top or a set o f central stops arranged 
on a slid ing holder. The objectives are fitted to the precision 
objective chang ing clutch with three-point centring arrangement. 
Specia l requi rements have to be met if the microscope photo­
meter for measuring reflectan ce)s to be combined wi th the abov e 
equ ipmenl (see page 42). 

ii
1------
______ 

polori:ring lille r iiii;::::===== ground glon d isc 

cryslal plale 
polarizing fill . r 

Speci fications ; 

VARIOCOLOR Qllamm en! 
wilh intCI'mediate adopter LUYOX filting the 
po lariz ing conden sers Nos . 50 and 54 lUXOW · lUYOX 

VAR IOCOLOR attachmcnt 
with intermediate adopter LUYOY 
fill ing the polari zing condenser No. 57 lU XOW.lU YOY 

VARIOCOLOR attachment 
with intermed ia te adapter LUYAT fitting the 
two.diaphragm condensers Nos. 76 and 77 lUXOW·lUYAT 

Specification 

Vertical illumina tor for the OIALUX-POL 
and LABORLUX-POL microscopes 

Vertical illuminator on horizon lo l chang ing slid e, com· 
pensotor slot se t at on ong le of 45°, rigidly a ttached 
lamp, 6 val ls 15 watts, Berek compensa ti ng prism on 
rapid changing axis with plane gloss plate, horizontally 
adjustable collimator, illuminated field iris diaphragm, 
detachable rotating prism polarizer, cen tral stop slide, 
half·stop aperture iris diaphragm with verti cal adjust. 
ment, illuminating lens and 5 objective changing collars 
17·55· - ·35) 

IF not avai lable, the regulating transformer t 10/220 volts 
for the 6 volt 15 watt lamp must be provided 

The illuminator equipment PEDAB can, i f desired, be 
supplied without the chang ing slide wi th a set of centra l 
stops: Vertical illuminator, as described above, but 
wi thout the cen tral stop changing slide 

The vertical illuminator can be easi ly adopted for use 
in con junction with a separate l ight source !sadium 
vapour lamp, monochromator etc.) by screwing 0 spe· 
cia l co l lecting lens in place of the lamp unit. 

Collecting lens for separate light sources 

PEDAB· 


RESE V 


PE HA F 


P E H E G· 

Vertical ith 
and PANP~ 

Verlical illl 
verticai int 
campensall 
glass on ,I 
l imator, ill 
rotoling pr 
tors. Detoc 
changing 51 
iris diaphro 

Vertica l i lllJ 
inclusive of 

Box for OPI 

Immersi 
for Micr 

In incident 
gards freed 
frost can I: 
Immersion C 
five w ith m. 
the usual 0 
sian object;· 
the wide fi e 
scopic exon 

However, f. 
outstanding 
sion will 
immersion. 

Our dry obi 
P 4.3/ 0.12 
P 9 /0.19 
P 16.5/ 0.40 
can be :IIJ:::; 

waod oil or 
also for me 
filled subse 
above tyPei 
Best results 
when they 
pieces. 

101 ImmersiOi 
(wi th a bl 
Immersio. 
Immersia. 
tmmersio 

Ib) 	Immersia. 
iodide n 
(with 0 bl 
Immersio. 
Immersia 
Immersio. 
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Vertical illuminator for QRTHOlUX-POl 
and PANPHOT·POl microscopes 

Vertical illuminator for ORTHOlUX·POl on brocket with 

vert ica l in lerd10nge slide. tube slot 01 45° for inserting 
compensators, Berek compensating prism and plane 
gloss on rapid cha nger, horizontally adjustable col· 
limator, illuminated field iris d iaph rogm, removoble 
rololing prism polarizer, and 5 objective chonging col­
lars. Detachable auxiliary colleclor with centro I slop 

changing slide, holf-s top verl icolly adjvs ta ble aperture 
iris diaphragm (13­SS- ­ · _J 0 PA R K 

Vertical illuminato r for PANPHOT-POl, as above, b ut 

inclusive of illuminating lube 

Box for QPARK or OPORN 

OPORN 

QDIIC 

Verticol illuminator 
for PANPHOT.POL. 
os abo"., but with 
illuminating tube 
OPORN. Vertical 
ill uminator os 
supplied tor 
ORJHOLUX·POL 
o"d 
PANPHOJ· POL 

Immersion Cops 
for Microscopy in Incident Light 

In incident light microscopy image quality as re­
gards freedom from renee tions ond moximum con· 
Irast can be greatly improved with the aid of 
immersion cops. This methad is particularly effec­
tive wi th methylene iodide immersions in place o f 
the usual oi l immersions. The ordinary oil immer­
sion objectives have proved wholly satisfactory for 
the wide fi eld of applications as regards the micro­
scopic examination of peat and soft brown cool. 

However, for study ing hard brown coal, as one 
outstanding example, the methylene iodide immer­
sion will be found superior to the ordinary oil 
immersion. 

Our dry objectives for incident light 
P 4.3/0.12 
P 8 /0.18 
P 16.5/0.40 
can be supplied with immersion caps for ceda r 
wood oi l or synthetic oil (refractive index 1.515) and 
olso for methylene iodide. These cops con also be 
fitted subsequently to existing obiectives of the 
above types except those of older construction. 
Best results with these objectives will be obtained 
when they ore used in conjunction with lOx eye­
pieces. 

(0) Immersio.n cops wilh franl plate for oil n = 1.515 
(with a block identification ring) 
Immersion cop for objective P 4.3/ 0.12 
Immersion cap for objective P 8/ 0.18 
Immersion cop for objective P 16.5/ 0.40 

(b) Immersion cops wilh frant plale for methylene 
iodide n ­ 1.74 
(wi th 0 blue idenlif icat ion ring) 
Immersion cop for ob ject ive P 4.3/ 0. 12 
Immersion cop for objective P 8/ 0.18 
Immersion cap for abjeclive P 16.5/0.40 

I KDUJ 
I K EH N 
IKElS 

IKDAD 
I K DE F 
I KDOH 
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ULTROPAK 

2960 S1 3 

Palh of rOYI in the ULTROPAK. 
incident light illuminator 

Incident Light IIIuminotor 

This equipment furnishes dark field illumination for Ihe exam ina ­
tion o f opaque specimens. II is equally sui table for the study 
of inclusions, etch figures and surrace sfructures as well as 
examinations on living obiects in biological and med icol wor~. 
The supplementary palariz.er used in conjunction wilh the ana ly­
ser in the top of the microscope causes on image formation 
solely by the light ra ys irregularly reneeted and depoloriz.ed on 
the structu res of the specimen. A lterna tive illumination by trans­
mitted light and also combined il lumination Can be established 
by the simultaneous use of a substage condenser. 

Constructional features 

The ULTROPAK illuminator consists of a metal housing with built-in 
inclined deFlecting mirror with central aper ture, illuminating attach­
ment and bayonet changing mount for a set of speciol UO objectives 
with vertica lly adjustable ring condensers. The arrangement of the 
various components and the path of rays ;s shown in the above 
illustration. 
The most favourable adjustment of the condenser depends on the 
kind of specimen and particularly on its surface structure. A gradu­
ation enables condenser settings to be read for future reference thus 
facilitating the later examination of materials of a simi lar surface 
structure reQu iring the some condenser sell ing . 
A filler polari zer con be readily inserted in a holder rotating th rough 
90°. W;th the UlTROPAK fo' the lABORLUX·POl ond DIAlUXPOl 
microscopes Ihe centring and horizontally adiustable illuminant with 
6 volt 15 watt lamp is r igidly allached, whereas with the ULTROPAK 
model for the ORTHOLUX-POl and PANPHOT-POl use is mode of 
the built·in light sources of these ins truments. The set of ULTROPAK 
objectives compr ises syslems with long working distance from 3.8)( 
up to lOOx initial magnification. 

Universal application is ensured not on ly by the suitably graded 
magnif ications of the various objectives but also by the availability 
of objectives with the numerical apertures most frequ ently used in 
practical work. The UO ob jectives differ from ordinary microscope 
objectives in their bayonel mount and the ring condenser attached 
10 it . 



The low- power UlTROPAK objectives are fitted with a ring condenset 
specially ma tched in its focal length to that of the objective. Med ium 
and high-power ob iect ives (f rom 22x upwards) have a do ub le ring 
condenser wh ich is ident ica l and could be interchanged on various 
systems . For praclicol use, however, it is recommended to purchase 
each objective complete wilh condenser 10 have it always reody for 
use and for rapid changeover from one obiective and one magnifi· 
cation to cnother. 
The objec tives with their annular condensers around them are ex ­
ternally designa ted by engraved rings fitted to thei r metal mou nts. 
Special lighting effects can be brought about by the use of adjustable 
sector diaphragms and colour fillers fitting into 0 filt er slot of the 
UlTROPAK lig ht entrance tube. Drop·in funne l stops of various sizes 
can be used in the objectives proper if it is desired to increase Ihe 
depth of focus. However, stopp ing down should not be carried too 
fo r since this will adversely affect to a certain ex lent the resolvi ng 
power. 
For exami ning moist mater ia l or malerials in liquids, surface refl ec· 
tians mus t be eliminated 10 ensure perfect images. This is achieved 
by specia l dip ping cones designed for the UO dry obiectives and 
im mersion cops for th e UO immersion systems. 

U LTROPAK objectives 

:;~. Sup ple.ot; ~~".!: ~UO objeclives " .~ men tory Codeword.-e ~­!~~Mognif.IAperiure ~ 	e 
equipme nl }:o ~ -
-~~ :; 3 

3.8/O. t2 
Sro.1S 

6.5J0.18.~. 1110.25-
E• 11 LA.lO.2,S1) 

E 
0 

0 22 I. A.IOASlJ 
0 22rO A5

i; 
~ 

32ro.55" 
~ 

5010.6S v 

< 
W SSIO.B5~ 

e W 7510.90o 	
. 
0• 

~.~ W 90/1.0 
~ 	._ 	 E OH+ w2310 S5I-v . 

Oit 6010.85~ E a; .§
0,& 011 7511.0, . ~ :g Oil 10011 _0~~ 

' ) 	 HO _ Hoygens eyep iece , PO "" periploflol ic eyepiece recommended. 
» 	 See toble betow. 
'J 	 The o bj edives UO Ii LA. ond UO 22 I.A. ore l im ited in Iheir use w;lhoul 

dippi ng cone ond requ ire in Ih is ins la nce the a pplicolion of Ihe 5 "1m . ond 
the 3 mm. drop.in fonnet slop respectivety . 

oJ 	The codewords o f Ihe UO II I.A. and 22 t A. objedives include the d ipping 
cones . 

Dipping cones and immersion caps 

Dipping cenes 
Remorh Codeword 

and immersion cops 

dark fi e! 

The equ 

contrast 

right wit 
magnific 

con be I.J 

piece wi. 

objective 

UlTROPAK illuminalor .... ilh tamp unit and dove lait slide hotder for use on Ihe The LEI Ti 
lABOR lUX-POL, DIALUX-POl and EPtLUX-POl supplied 

form 0 

Accessories phose c 
First-order red compensator in special mount filling the slide fits 

Re fl ecting condenser 22-1DD, $uil oble for use willi o tt UO ob­
iec tives of the 22-1 00 ronge, producing, fl ol inciden l shorpty 
defined iHuminolion. Specially recommended for Ihe exominotion 
of the deep.s eoled s lruclure of 0 1'1 o bj eci in which struc tu ra t 
delo its o bove Ille o rea 10 be exo mined musl 1'101 be ill umino ted 
ot Ihe some l ime AQFEE 

Th e application of 0 seporate light source in place o f 

26 

holder of th e ULTROPAK KARAM 

th e 6 vo lt 15 wott unit req uires on attachable collector PEHEG 
Set of (6) drop·in funnel stops to increose the deplh of 
focus of UO objeclives A XU E E 

3.' 
_I 5 
~ 6.5 
~ 11It "'. A.o, 

221. A.·J 

Imm, COpi 

EZ 23-100 

33 HO K 3.8 AHPEE 
K , I, , 'lObi. 10<HO AtEES use wllh
K 6.5 AtREE16 HO " dIPW'~ conesHO K II AKEER57 

HO K II , For use with AKTEE·)-
K 22 _ 100 I d,ppln~ (One AlEEQ~)HO-
K 22 - 100 orry ALVEEHO2.' 

1.0 PO K 22-100 PAKAW 
K 22 - 100 AMEEP0.7 HOPO 

0. 57 PO K2'2- IOO ANEfO 
0.4S PO K 2'2-100 ANZEE 
0.42 PO K 22- WO Avoilabte AOBEE 
0 .65 PO K 22 - 100 willi Immtrsiorr AOEFN 
0. 57 PO K22- 100 (OP S II APDEE 
0.51 PO K12 ­ 1oo desi red1j APEEM 
0.48 PO K 22-100 AQEEL 

for dry ob jeclive UO 3.8 . AREEK 
for dry objeclive UO 5 ARHEE 
for dry objeclive UO 6.S . ASH I 
for dry ob jeclive UO 11 ASKEE 
for d ry objeclive UO II I. A. (for direci 

observolion$ on moist mal e riot) . ATEEH 
tor dry obiedive UQ 22 t. A. (for direct 

observOlions 01'1 moisl mOleriol) . AUOEE 
fo r UO imme rsion objectives 23-too, w' lh 

6 obj ecl slides, 50 cover st ips ond • 
lube of cove r gloss ceme nt AWSEE 

- already includ ed in code word s AKT EE OI'Id AlEER 

Ring condenser for relicf observations 

Relief condenser with one intermediate collar a nd a 
fun ne l slop, as required , without ob jective, in case 
(state type o f UO objective with which the condenser 
is to be used) 
The following supplementary items are available 
Inl e rmediote collar with fu nnel stop fo r 
obiective UO 3.8 
Intermedia te cotlor with funnel stop for 
objective UO 5 
lnl ermediale collor with funnel stop for 
objec li ve UO 6_5 
Int e rmediate collar with funnel stop for 
objecl ives UO 11-50 
Case for storing a relief condense r complete with 
all intermediate colla rs and funnel slOps 

Specification 

ULTfiOPAK illuminator 
on brack e l filling th e micro~cop es 

OATHOLUX-POl ond PANPHOT-POl 

ULTROPA K illuminator for OIALUX·POland lABORlUX. 
POL with rigidly built·in inclined mirror with cenlral 
aperture as ligM guidance e lemen t fo r th e ring conden­
ser of the UO objectives, bayonet changing mount for 
the lolle r, rigid ly afloched 6 volt 15 wall lamp with 
si a l for the occommodation of filters, sector diaphragms 
ond 0 slip -in rototing fdter polarizer (7·22·_·35), in cose 
ULTROPAK illuminalor, a s described, but wi thout [amp 
unit, for use on the O RTHOLUX·POL (\3·18· - ·-) 
UlTROPAK illuminator, as desc ribed, but wi th light-
scr eening sleeve in place of the lamp unit, for use on 
'he PANPHOT·POl (13·'9· _ .-) 
Case for PABAM or PABEN 

UBEEN 

U AGE E 


U B \ EE 


U C E E M 


U C lEE 


U E E AX 


PEULT 

PABAM 

P A BE N 

IQHZI 


Technical 

The phosl 

the Heine 

ment of tl 
0.70 N. A. 
for exam; 

whereby 

10 0.50 u 

yields a 

from '">rig 

http:6.5J0.18


Technical Description 

The phose contrast equipment cons ists a t 
the He ine condenser with ve rt ical adjust ­

ment of th e built-in mirror body (of 0.25­
0.70 N. A) and a screw-on immersion cap 
fo r examinations with imme rsion ob jectives 
whereby the conde nse r operlure is ra ised 
10 0.50 up to 1.40. The vertica l odius tme nt 

yields a continuous chang e of illumination 

fro m bright ti e ld to pha se con trast and 

dark field and vice ve rsa. 
The equipment requires specia l phase 

contras t (Pv) objectives as li sted at the 

right with suitab ly selected apertures and 
magnification fa ctors. Th ese o bject ives 
can be used at wi ll on 0 revolving nose~ 

piece w ith bui ll · in centring devices or o n 

object ive cen tri ng clu tch. 
The LEITZ phase contrast eq ui pment is 
supplied in two models differing in the 

for m of their intercha nge titting . The 
phase contrast condenser wi th dove tail 

sl ide fits the microscopes LABORLUX-POL, 

DIALUX-POL, ORTHOLUX-POL ond PAN­
PHOT-POL while for the SM-POL the con­
d enser is supp lied with a cyl indrical slid­
ing moun t. 

LEITZ Phase Contrast Equipment 
with Heine Condenser for Transmitted Light 

N umeraus struct ures of microscop ic specimens differ from their su rround ings only by 
thei r ref ractive index and thickness but no t in thei r light transmiss io n so tha t they re ma in 
unno ticeable to the human eye w hich is on ly sensi ti ve 10 differences in colour and lig ht 
in tens ity bu t no t to phase differences. Here the phose contra st method of exam inat ion 
(after Zernicke) is greatly aiding the microscopi st in that it tran sforms pha se d iffere nces 
in the object into amplitude differences, i. e . differences of lig ht intensity in the image. 
Wi th the aim of maki ng minute differences of thickness and refract ive index visible, the 
phase contrast method has bee n successfully introduced into many fi e ld o f science a nd 
technology, includ ing dus t invest igations, the stud y of crysta l g rowth, det e rmination of 
the refracti ve index by embedding the mate rial s in immersion fluids elc. 

~ 	Path of rays in th e Heine condense r 

adjusted fen ph a u : can trast illumi natio n 


Phase contrast objectives 

Type 
De$lgnolion 

MagnJ~c.lA.perTUle 

Free 
working 
diSTance 

mm. 

~ 

<s ~ 
:!t .g. 
,?;~ 

t:;o::­

~.~ 
~ ~ 
.3 e 

Codewold 

Designed WiT h 
cbsorpllan cf3) 

75±5% 88 ± 2%I '8>2% 

Dry system Pv 1010.25 5.' PO DO PHALZ n h -
immersion a"odunent 
Pv 1010.25 0.3 P H AWK - - -

Dry sysle m Pv 20/0.45 2.0 HOIPOI D PHAN C n h -h 

Dry system 
wITh specio lly 
long workillg 
di~Tonce 

Pv Apo l40/0.70 
Correcl ion mounl 
wiTh auTomatic 
lorusing (ompensolkln 

0.38 PO D! PHASG n h - h 

Dry ~ y s l em 

with specioll y 
long working 
distance 

Pv Apo l 63/0.70 
CorrecTio n mounT 
WITh aulomallC 
focusing compensation 

0.35 PO DI PH E RG n h - h 

Woter dippi ng 
o bject ive Pv WE 2'210.60 0.05 PO I 0 P HE SH n h -

Wole r dipping 
objective Pv W E SOfO.70 0.05 PO 0 PHE w t n h -

Woter d ipping 
obiective Pv WE 8011.00 0.06 PO 0 PH EYN n h -

Oil immersion Pv FI O il 70/1.1 5 0.20 PO DO PH Eta n h - h 

Oil immersion Pv Apo Oil 90/ \.15 0.12 PO DO P HATH n h -

'J HO - Huy gen s eyep iece, PO co per iplono l ic eyep iece recommended. 

'I 0 "" for use wilh cove r glo ss es 0.17 ± 0.05 mm. thick, 
o _ wilhoul cover gloH , DO _ w iTh and wilho ul cover g loss 
01 "" cover gl o ss Ihickness 0.17 ± 0.01 min. to be slric1l y adhe red 10. 

l) n _ normal obsorplion for pos iti ve pho se conlro sl 
h _ high obsorption fo r in Tensified phose con tras T 


- It _ h igh o bsor p tio(l lor negoTive p hose cont ros l. 
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Equipment for phose contrast work 

Heine phose contrast condenser wi th rack and pinion 
vertical adj ustmen t for Ihe mirror body and screw·on 
immersion cop PHAKY 

Filler holder with daylight a nd pho tographic fill er PHAFT 

Auxi liary magni fi e r (not required for microscopes 
with Bertrand lens) PHAD S 

Case for storing Ihe condenser and 4 objectives PHAMB 

Phose contrast condenser Nr. 7~ on slide PFAHT 

Phose contrast condenser Nr. 75 in cylindrica l mount PfAGS 

Accessori es 

Revolving nosepiece with 4 centring devices to hold 
ma tch ed Pv obiectives; wi th horizon tal dovetail slide 
foc DIALUX·POL ood LABOR LUX. POL {7·34· - ' -I P E Z U C 
Revo lving nosepiece wit h 4 centring devices 10 ho ld 
ma tched Pv objectives, with vertical dovetai l brocke t 
foc ORTHOLUX·POL ond PANPHOT·POL {13·34· - '-1 P E Z I Z 

LEITZ Phase Contrast Equipment 
for Examination in Incident Light 

{foc vsc on ORTHOLUX·POL ood PANPHOT·POLI 

Ph ose conlro.1 
equipmenT lor incidenT 
IItuminotion for usc o n 
ORTHOlUX·POL ond 
PANPHOT·POL 

Th e most important field of application of phose can· 
frost mic roscopy in incident light is the represen ta tion 
of the fine surface pattern of materials . To those e ngag­
ed on metallurg ic.ol, mineralogical, petrographic or 
ceramics research or routine examinations will often 
abtoin quick and surprisingly revealing results when 
studying corrosion, polishin g, etching and other pro · 
cesses in phose contrast illumination. 

Technical Description 

The vertica l illuminator is of a modified design to meet 
the special requirements of phose con tra st image for­
mation . It includes a drum·shaped hous ing with ro ta ling 
rear com pone nt carrying the ring diaphragms for th e 
various magnifications and on iris diaphragm for bright 
field illumination. 

Moreover, on arrangemen t is incorporated, which allows 

of a d irect comparison between the phose contras t 

image a nd the bright field appearance of the specimen. 


Specificatio n 


Ve rtical illuminator for phose con/rast with bright-field­
illumina tion, revolving nosepiece wilh 5 Pv objectives 
with built· in phose rings for SOx, l00x, 2OOx, SOOx and 
1000x lotal magnification, drum-shaped housing wilh 
rotal ing d iaphragm carrier fo r phose cOn trast and brigh t 
field illuminator, on bracket for ORTHOlUX-POl IIXVT 
Vertical illuminator, as above, but inclusive of illuminat­
ing tube for PANPHOT-POl II YB E 
Two eyepieces lOx with adjus table eye lens, one with R Z H II· 
gralicule indica ting th e photographic image size RX II L 
Aux iliary magnifie r PHADS 
Ti lti ng object holde r for levell ing the specimen II XWV 

LE 


Allachable mechanical stoge Object marker Hand press 

Attachable mechanical stage 
The mechanica l stage for displac ing the specimen hori· 
zontally in two directions at rig ht ang les to each other 
can be filled to the ro taling st a ges of th e polarizing 
microscopes on which it is secured by means of a sc rew. 
It is of a flo I design with the controls set at o n angle 
so tha t even in conjunction wi lh a qu int upl e objec tive 
nosepiece no collision wilh objectives is to be feared . 
Th e traversing orea is 40 x 20 mOl ., a nd scoles and ver ­
niers allow of read ing the moveme"t correct to 0.1 mOl . 
Attachable graduated mechan ica l s tag e, in case PI RA Z 

Object marker 
The obiec t marker resembles a microscope objec tive but 
in place of optics it is filted with a rotating, slightly 
excenlrically sel d iamond tip. It fit s the revolving ob· 
jective nosepiece and also the ob ject ive cenlri"g clu tch 
and by rolot ing ils top it scribes a circle on th e cover 
slip of a microscopic specimen so thaf on interesting 
point is clearly marked for later quick focusing and 
demonstration. Objec t marker MAR K I 

Object slides 
100 obiect s lides 48x28 mm. (Giesse n size) of gloss wi th 
bevell ed edges IIVY B 
100 object slides 48x28 mm . with unbevel!ed edges IIVEL 
100 object slides 76x28 mm . (English size) of gloss 
with beve ll ed edges DOBAD 
100 object slides 76 x 28 mm. with unbevelled edges OBJEH 
Metal abiect slide 48 x 36 mOl . IWMBI 
Metal object slide 76x32 mm. IVZDI 

Hand press for opaque specimens 
The hand press serves for levelling opoque polished 
speci mens on on object slide wi th plasticine to have Ihe 
surface to be examined 01 right angles to the optical 
axis of Ihe microscope. The height of a series of spe· 
cimens can be uniformly adjusted by a stop screw on 
the press, so thai a ll specimens con be rapidly placed 
on the microscope stage and examined without ony 
moior adjustmenls be ing necessary except for a sli ght 
correction On Ihe micrometer focusing. 
Hand press with adjustabl e stop R P II T 

Cover glasses 
100 cover slips, square 15 x 15 mOl. DECCO 
100 cover sli ps, sq ua re 18 x 18 mm. DECKA 
JOO cover s lips, square 20x20 mOl . DECUL 
100 cover sli ps , rectangular 27x21 mm. IIVXZ 
100 cover sli ps, ci rcular, 15 mm. dia . DEREM 
100 cover slips, circu lar, 18 mOl . dia. DE RI L 
100 cover sl ips, circu lar, 20 mOl . dia . D ERYT 
Cover g loss Ihickness gouge (1 inte rval -. 0,01 mm.) DIMES 
Immersion ail for oil imme rsio n ob jectives, 10 g bailie DOLEO 
Combination bottle for immersion oil and xylo l, 
with gloss (od O LB AD 

Covet g lass 

th tckness gauge 


Combination bolile 
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LEITZ Universal Rotating Stages and Accessories 

9514·55 

Universol rototing sloge UT 2 

Universal 1010lin9 slage UT 5 
wilh centring bose 

Poroll e t slide aller Schmidt 

9519.,55 

9SS!!.S5 

AUJ:iliory obieclive 

9511.SS 9512-55 

Supplemenlory condenser 

The universal rotating stages ore supplied in three models which differ in the number 
o f their axes o r direct ions of rototion and hove received their designations accordingly: 
UT2, UT4 and UT5. The UT2 stage w ith only two axes of rolation is primarily intended 
for teaching purposes, but cer la in mineralogica l routine work is olso within its scope. 
Thi s includes the determination of the re fractive index of mineral grains after the embed­
ding method or morphological and crystal-optical measurements on crystals w ith the 
aid of the hollow g lass sphere after Waldmann (see pages 30 and 36). 

For the optical inves tigation of crystals ofter the fedorow method the UT4 and UT5 
sto~es fulfil all th e requirements . The loiter surpasses the former in that it allows of 
setllng the seco nd plane of symmetry immediately after the first one ha s been found, 
thus facilitatin g the measuring process. 

A ll universal rotating stages have a pract ical dev ice for exchanging and mounting the 
thin sect ions and a llow of a simple and rapid ad justment o f the section surface in to 
the in tersect ion of the axes o f rato tion. For th e a nalysis of specimen structures it is 
advantageous to equip the stages UT4 and UT5 with the auxiliary angular slide(FEGFU) 
For parallel movement of the specimen which, however, necessi tates a special mou nt 
of Ihe upper segmenl (FEGSE). 

For the demonstration of the princi ple underlying the construction and use of the 
un iversa l rotaling stages indi ca trix models of opti cally un iax ia l and biaxi al crystals 
can be accommodated on a ll types of UT stages where they toke the place of the 
inner stage p lale. 

The application of the universal rotating stage methods necessitates the use of special 
UM oblectives w hich ore corrected fo r 0 uniform working distance (1.5 mm.) in relat ion 
to the UT stage segment and supplied w ith built- in iris d iaphragm. The systems of 
higher numerical aperture, UM 20 /0.33 and UM 32 /0.30 call for a specia l condenser 
cap and ore ideal for the determination of direct ions of reference in crystallograph ic 
work. 

Specifications 

Universe! rotating stage UT 5 (5 axes of ratetian), on centring base, 
with peir of segments nD = 1.55, in case 
Universal rotating stage UT .4 t.4 axes of rOlolion), on centring bose, 
with pair of segments n D ~ 1.55, in case 
Universal rotating stage UT 2 (2 axes of rotation), on cen tring bose, 
with pair of segments no """ 1.55, in case 
Intercha ngeable pair of segments nD = 1.55 (as included above) 
Interchangeable pai r of segments nD = 1.649 
Interchangeable pair o f segments n D = 1.516 
Segm ents with other refract ive index on requ es t. 
For the analysis of structurees of materials with the aid of the UT 4 or UT 5 stage 
the following is required: 
Parallel guiding slide after Schmidt, with mm. scale, for sys tematically displacing 
the th in section under the segment 
The Schmidt slide necessitates a modification to th e normal mount of the upper 

ICGLI 

FED RO 

ICHN I 
KOSID 
FEGN O 
FEGMA 

FEGFU 

segments, extra for each segment FE G SE 
For checking the thi ckness of cover glasses we recommend : 
Cover gloss thickness gauge (reading to 0.01 mm.) 0 I M ES 
For genera l examination 10 Ihin secl ions on .he UT stage without upper segmenl : 
Auxiliary stage clip FEKLE 

Ob;ectives for universal stage methods 

Built-in iris diaphragm, free working distance to top of segmcni 1.5 mm., magnifi­
cation und aperture val ues apply to segment nD = 1.55 
UM 5/0.10 
UM 1010.22 
UM 20/ 0.33 
UM 32/ 0.30 
Auxiliary setting obiective 
Objective changing ring (required for each objective when the microscope to be 
used is equipped with on obiective centring clutch) 
Supplementory condenser for UM 20/ 0.33 and UM 32/ 0.30, laking the place of the 
normal swing·out condenser lOp 

10) for UT 5 
Ib) for UT 4 ond UT 2 
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ICNXI 
ICO l l 
ICPBI 
ICQDI 
PEHOJ 

PI l U T 

IITLC 
IITNG 



Co"denler lor univ~ rlol 


Sloge conofCopy 


-

9510-55 

UMK objeeliv. 

Upper legment lor univerlol SIog& eonOlcope:: 

Hollow gloss sphere oh.r Waldmann 

Hollow glo$s sphere olte,. Wa ldmann 
in po,ition on Ihe U1 2,'oge. 

Con wilh all the occenories 01 the righl 

LEITZ Universal Stage (anoscope 

Special equipment ha s been des igned to supplement any model af the universal roto l­
ing slage for conoscopic work. The following items ore required to build up a 
stage conoscope : 

Condenser on dove tail slide with sleeve taking the polarizer (for use in place o f 
the normal microscope condenser) and obiective UMK 32/ 0.60 
Upper segmel)t wilh smal l hemisphere (11.5 mm. dia .) refractive index 1.516 
Upper segment with sma ll hemisphe re (l1.5 mOl. dia .) refractive index 1.554 
Upper segment with small hemisphere (11.5 mm. dia .) refrac tive index 1.649 
The lower segm cnt is Ihe so mc as that supplied fOl" the UT sloges: 
lower segment with hemisphere 25 mOl. dia ., re fractive index 1.516 
lower segmenl wilh hemisphere 25 mm. dia., refractive index 1.554 
l awer segmenl wilh hemisphere 25 mm. dia., re frac tive index 1.649 
Obiective UMK 32/ 0.60 
Obieclive UMK 50/ 0.60 
(Special system for Ihe conascopic exominalion of small objects) 

The Waldmann Hollow Glass Sphere 

This occessory to the universal roloting slages which ca n be mounted on our polarizing 
microscopes is for the morphological and crystal-opt icol examination of crysta ls ranging 
in diamete r from 1 to " mm. It consists of a hallow sphere of optical gloss, 27 mm . in 
diometer ond with a 12 rnm. bore. The space inside thi s sphere is fill ed up free from oir 
bubbles with 0 suitable immersion fluid. The closure cop, with the object holder in 
place, seals the sphere without extending beyond its surfoce at ony point. This renders 
the sphere copoble of being turned under the microscope wi thout limi totion in every 
direction . 

Advontoges o f the hollow gloss sphere; 

• 	 Transparent crydals of any to the stated maximum size can easily be brought into 
the centre of the sphere, where they can be exomined without the risk of damage, 
and without preparatory measures. 

• 	 In the examination of thin sections, as has hitherto been customary, on initial po­
sition unfavourable for mony componen ts of the section is given by the plane of 
the section . By con trad, the sphere with its unlimited range of rotation allows a 
Favourable initial position of the grain to be chosen, in addition to which the ob­
jed can also be transposed an ils holder. 

• 	 The ongular spoce remaining accessible for observation in a plane of symm e try 
of the cop (obout 26 0 

), is considerably larger than in ordinary segmen fs, in which 
a spherical belt of less tha n 90 0 on ly can be fully utilized fa r t ransmitted light 
microscopy. 

• 	 The conoscopic examination method can also be employed a t any time. 
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uni versal 

Three 
KOSOF , 

KO REB sphere: 

KOR I C 

KOROD 


KO R UF 

KOSAP 

KOSEC 

IIWUS 

PE H I H 



00 

l .ft: dosur. cap with filled 
glon pin 

Centre: closure cop with radially 
movable glol1 pi"01

Righi : dosur. cop w ith eron 


1 . 
'sof 

pinee " 

DF 
fB 
Ie 

UF 
\ P 
;C 
S 
H 

Three differenl Iypes of closur e cops ore 
avai lable for Ihe Waldmann hollow gloss 
sphere: 

Angle. true net rul ing Su rface·true net ruling 

Indi calrix mode l 01 0" 
optically bio:ciol cryslgl 

InditOlrill model of an 
optically uniaxial cryslol 

95lJl. :,.s 

1. Clos ur e cop wi th fixed g loss pin on whi ch Ihe objecl to be examined is cemented. 
2. 	 Closure cop with radially movoble gloss pin allowing rhe object to be brought 

into the centre of the hollow sphere. 
3. 	 Closure cop wi lh cross p incers for crys tal s of 5-11 mm. dio . The pincers ore 

opened and closed by means of 0 key. 

Spe cification: 

Waldmann hollow glass sphere, with tongs , adapler ring and holder for use on UT 
sta ge, key for vertica l adiustment of closure cops . 2 wooden rings as sup ports for 
the sphere, centring ga uge and 3 clasure cops, in case t I R U X 

Universal Rotating Stage UTR 2 for Opaque Specimens 

Universal rotating stage UTR 2 los sugges ted by Prof. Ehrenberg ) is 0 special model 
to mee t the requirements of th e study of struclure distribution in ores ond meta ls, the 
structure of minerals etc . for which only opaque polished specimens ore ovailoble. 

Specification : 

Universal ro tal ing s tage UTR 2 for polished opaque specimens, with 2 ra lary axes 
A. and A" a ngle gradua tions with vernier reading to 0.1 °, vertica l stage adjustment, 
bu ilt -in mechonicol stage with cross motion rang e 20x 15 mm . with scales and 
clamping screws . 3 interchangeable insets with apertures 5)(5, lOx IOand 15x 15 mm., 
2 object dips ond 2 knurl ed screws fo r fixing th e equipment 10 th e mic roscope 

PO OUHslage including centring bose, in cose 

Accessories for Universal Stoge Methods 

For Ihe eva luat ion a t the measurements obtained with th e aid o f the universal 

stages the follawing accessories are available: 


Angle-true stereographic net ruling (after Wulff) with rolating d ev ice (after M. Rein­

hard) for the traci ng poper I YWX I 

Ang le-Irue stereographic net ruling, single sheet 	 IZWLI 

Surface-true net ruling (after Lambert) with rotat ing device (of ter M. Reinhard) 

fo r the trac ing paper I VXZ I 

Surface-true ne t ruling , single sheet I Z M Y I 

For the demonstration and expla i,oli an af the unive rsal stage methods and the 

operotions involved we supply, as suggested by M. Rein hard, th e follow ing indi ­
ca lri x models of crys ta ls which are accommodated on the universal slage afler Ihe 

stage inset has been removed: 

Indica/rix mode l of on optica ll y bioxial crystal Ie S H I 

Indicolrix madel of on aptically uni axi a l crysta l I C TK I 

(For delairs on the universal stage refrocto me ter see p. 36) 
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•
Qua rter.wove plote in l ubp a ralle l posit ion 

Quartz wedg e I._IV. orde, 

Berek rolary compensato r 

o 
Mico compensato r 
(elliptical compensQ!or) 

• uan 81 

.1-40rdnun 

9·(7&55 

Quarte r-wave plate in subparallel position for i, = 589 mfL 
Quarte r wave p late in su bparallel positio n for A = 540 mf.1 
G reen filter for ). __ 540 ",,... 
Quarter.wove ploles in subporo ll el position for shorter wove lengths ore quoted 
for upon reques t. 
The above p lo tes con o lso be sl ightly turned away from Iheir no rma l o rienlollon, 
Ihe ronge covered amounting 10 0 few degrees. They ore intended {or Ihe exacl 
measurement of path differences ofter Ihe Seno rmont method for which 0 revo lv ing 
a nd accurole ly graduated ana lyser as well a s 0 ho lf-shadow device (Wr ight eye­
piece with half-shadow plates) are required_ 

KOMUB 
KONAX 
KONEY 

Johannien quarfz-gyp i um compeMator K 0 JAN 
The quartz wedge is combined with a gypsum plate iO se lected in it s thi ckness 
that the path d ifference o btained o n the edge of the wedge is O. The some s li de 
mou nt holds, separa ted from th e wedge, a fir st· order red plate. 
This a ccessory can onl y be used in conju nction with on o bjec ti ve centring clutch. 

Quartz wedge I.-IV. order KORAZ 

Berek rotary campenia tor (up to 4 arderi) BERE K 
This equipment is based on the principle of the Biot·Bro ....ois compensa to r which it 
surpasses by its considerably larger measuring range (4 orders). The ....alues meas­
ured can be easily evaluated. For determining small o nd medium path differences 
thi s compensa to r is much more sensi ti .... e than those designed o n the Bobinet prin­
c.iple. The Berek compensa to r is suppl ied wil h directions, ta bles and ca libration fo r 
3 wove leng ths as well a s the conventional optical centre of gravity for whi te light. 

Berek rotory compen sato r for more than 3 orders 
(s tate measuring range required whe n order in g) ex ira IBZXI 

Mica compensator wilh quarter-wave plate (elliptical compensator), fitting th e lube 
slot, fo r wove leng th 589 m~l a nd fo r use in conjunct ion with a rotating a na lyser E l J PT 

Mica compensator, as above, for wove lengt h 540 m~ 
G reen fi lter for wove length 540 mu 
Mico compensat ors for other wove lengths on request. 



a.rek 

Mica comp. 
(ellipticol ca 

Determinatian of th e obsolute optical character with the various Iypes o f compensators. The orrows show 
the di rection of the displocement of the isochromotes with increosi ng path voriation in th e compensotor. 

firsl-ord~r red compensolor 

9052·55Quo,'~ r-wove compe ns olo r 

:0 
o-

90100·55 

Firs/-order plole in subpotoU ~ 1 posilion 

The following compensators are available for use in the tube 
slot of the polarizing microscopes: 

The compenso lors with fi xed pa th difference are preferabl y 
used for the d iagnosis o f interference colours, Ihe deter­
mination of the direc tion of vibration and the character of 
double refraction. 

First-order red compensador, in metol slide 

Quarter-woye compensator, in metal slide 

First-order plate in subparallel position 

Specimens of very weak double refraction can be succesfully 
examined for their direction of vibration wi th the aid of the 
first-order plate in subpara llel position, which in th is instance 
is more sensili .... e to slight ca lour ....oriotions than the ordinary 
first ·order plate in diogonal position . The plate proper is 
slightly rotatable in its metal slide (0 few degrees) in order 
10 adjust il to Ihe mosl fo .... ourable effect. 
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KOGIP 


KOM ER 


KONOB 




Quarter·wave plate in subparalle l p05ition 

Quartz wedge I.-IV. order 

Berek rotary compensator 

o " 
Mica compensolor 
(ellipt ical comp ensator) 

• 
• 1-40rdnun 

9478.55 

_ ·55 

Quarter-wave plate in subparalle l pasilian for ). = 589 m~~ 
Quarter wave plate in subparallel position for ').. = 540 m[.l. 
Green filter for }. = 540 m[.l. 
Q ua rte r·wa ....e plales in subparallel position for shorter wo.... e lengths are qu o ted 
fo r upon req uest. 
The abo .... e plates can also be slightly turned away from their normal orientation, 
the range co.... ered amounting to a few degrees. They are in te nded far the exact 
measurement of path differe nces after the Senarmant methad for which a re ....ol .... ing 
and a ccurately graduated a nal yser os we ll as a holf·shadow de.... ice {Wright eye· 
piece wi lh half·shadow plat es} are requi red . 

KOMU B 
KONAX 
KON EY 

Johonnsen quartz-gypsum compensator K 0 JAN 
The q uartz wedge is combined with a gypsum p late so selected in its thicl(Oess 
that the poth difference o btain ed on the edge o f th e wedge is O. The some s lide 
mo unt holds, separa ted from the wedge, a fi rs t-order red p lo te. 
This a ccessory ca n only be us ed in conjunction with on objecti ....e centring dutch, 

Quartz wedge I.-IV. order KORAl 

Berek rotary compensafor (up to 4 orders) 8 ERE K 
This eq uipm e nt is based on th e princi ple of th e Biot ·B ra ....ais compensator which it 
surpaSses by ils considerab ly la rger meas uring range (4 orders) . The ....olues meas­
ured can be easily evaluated . For determining small and medium path differences 
this compensato r is much more sens it ive than those des igned o n the So bine t prin­
ciple. The Berek compensator is su pplied with directions, tables and calibration for 
3 wove lengths as we ll as the conventionol o ptical centre of gravity for white lig ht. 

Berek rotary compensator for more than J orders 
(slale measuring rang e required when ordering) ex tra fBZXI 

Mico compensotor with quarter-wave plate (e lliptical co mpensator), filling the lube 
slot, for wove length 589 m~L and fo r us e in conjuncti on with a rota ling anal yser E L r PT 

Mico compe nsotor, as above, for wove length 540 mlL 
G reen filter for wove length 5-40 mil . 
Mica compensators for other wove lengths on requ est. 

Th ese mica compensalors are intended for measuring path differences in accordance 
with the Senormant method. They require a rotaling analyser wi th accurate reading 
and a half-shadow a rra ng ement for increasing the se ttin g accuracy (Wright eye­
piece wi th top ana lyser and half-shadow plates). The mica plate rotat es az imuthall y 
in its maunt ; the ro latian can be read correc t to 0. 1°. Directions and 0 calibration 
ta ble are supplied with the eq uipment. 

Broce-Kohler compensator 

with 1J10 pla te 
wi th ')..120 pia Ie 
with A130 plate 

Th e Broce-Kohler compensator allows accurate measurements of very small path 
d ifferences (up to the pa th d iffe re nce o f th e compensator pla te ) by means o f on 
azimuthally rotating mica pla te. 

The W right un ive rsal eyepiece and the lo p analyse r os described o n page 22 moke 
us e of various compen sa tors (doubly re fracting wedges) . This equipme nt is advan­
tageous in thot the object and the compensator are seen in focus si multaneously, 
so that, for in stance , on ori entation sca le on the quartz wedg e can be read in the 
course of abse rva tio ns. 

Quartz wedge I.-IV. order, in metal slide 

Combination quartz wedge after Wright with orientation scale 

Quartz double wedge ofter Wright, in metal slide 

This co nsists o f two quarlz wedges a rranged side by side but in o pposi te direc tions 
and of a plano-parallel quartz plate which is so combined wilh th e wedges thot th e 
compensation band appears in the centre. W hen doubly re frac ting objects are 
superimposed this compensation bond will sim ulta neous ly move to th e left in One 
wedge and to the right in the other wedge, 

Johannse n quartz-gypsum compensator, in me tal slide (for details see above) 
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2. Determination of the 
Directions of Extinction 

Wi th the o id o f half-shadow plates the 
determination o f the d irect ions o f extinc­
tio n con be carr ied out with a h ig h deg ree 
of a ccuracy. These half-shadow p lates ore 
used in conjunct ion w ith the W right uni ­
ve rsal eyep iece a nd th e top ana lyser so 
tho l ha lf· shadow p la te and specime n will 
appear in foc us simultaneously. 

Fo r the W rig ht universa l eyepiece the fo llo wing ha lf-shadow p la te s o re a va il ab le : 

Half-shadow plate after Nakamura, in metal sli de K 0 N A K 
This plate furn i shes cons tont holf-shadows obta in ed by two quor tz p la tes arra nged 
s ide by s ide a nd ro lo li ng in oppos ite directio ns. 

Half-shadow wedge after Mace de l epinay, in metal slide K 0 L E P 
This consisls o f two qua rl z wedges a rra nged side by side a nd rotat ing in opposi te 
d irections so tha t th e sensitivity of th e ha lf-sha dow selling ca n be va ri ed by simply 
shifting th e wedge . 

Soleil double plate, in me ta l s lide PI S 0 L 
Thi s a ccesso ry serves for oscer lai ning wea k op tica l oc tivily. Slig ht ro ta tions o f th e 
pla ne of the pola rized light are d etected in colour d ifferences in th e two fields or 
th e pla te if white light is being used . Thi s effec t is achieved by a pair of p lana-

Emmons eire.pa rallel qua rtz p la tes of opposite rota lion c nd of suitably selected th ickness. 

3. Observation of Dichroism 

Eyepiece dichroscape 
The eyepi ece di chros cope incorpora tes a Wollaston pri sm divid ing the field of 
view in two ha lves th e ligh t of which is po larized 01 right a ngles 10 ea ch other. 

Eyepi ece dichroscope fitti ng the microscope tube in p lace of standard eye pieces o f 
23.2 mm . d;o. K 0 R 0 K 

Eyep iece dichrc scop e 

4. Determination of the Axial Angle 

Fo r the purpose of dete rmining the axi s ang le a microme ter eyepiece (see p. 22) 
should be used and ca li brated by means o f a Melz apertomete r. This device con­
si sts of 0 g lass body, with sca le a nd focus ing mark ings filted 10 a meta l suppo rt 
for accommodati on on the microscope s tage. The microscope ob jective - a dry 
syslem or o n o il immersio n objective - is focuse d on 10 the line ((oss in the top 
opening o f the apertome ter, and the a per tur e va lues are reod off the sca le ma king 
use of th e Bertra nd auxil iary len s. 

Me .;!: o p e rlo mele r 
Metz apertome ter APTOL 

5. Determination of the Light Refraction 

9523·55 

9521·55 

l ight fitt ers 

A.uxi liary arran gement INDEX Hll'at ing ring for the he misphere Plono-parall et cove r plates, speci al eyepiece INDEX 8...- • 

Universal Stage Refracto meter 9512·55 

Thi s eq uipment, a lso known os the Berek microscope re frac tometer, is desig ned fo r 
the dete rmi nat io n o f th e refra ctive index of g roin p re para tio ns after Ih e embedding 
meth ad a nd wi th the aid o f a universa l stage, the model UT 2 be ing pa rticula rly 
recommended. 
The refract ive index of the immers ion is adop ted to thot of the gro in by varying 
the tempera ture. After a changeove r from transmitted to d"lffused incident lig ht the 
refract ive index results rrom th e se lling o f 10101 re flec tion o n Ihe UT-s lage. 

Speci fication: 

Auxili a ry arrange ment INDEX comprising a lower segme nt, upper hemisphe re with 
cavity and 3 pla no-pa ra lle l cover p la tes, hea ling ring fo r the hemisphere wi lh can · 
nec ting cable, regu lating transfo rme r type RT 35 fo r \ lOn20 valis A. C. 
Specia l eyepi ece IND EX 8x (30 mm. dia .) with cross li nes in he li cal 
focusing mount a nd a dios/ab le eyelens 
O bjective UM 20/ 0.33 
Illumina ting sta nd with opal gl a ss plate fitling to Ih e microscope foo t 

ID C BI 

I D E F I 
I C PBI 
PEJEH 

Whe n us ing a fi lament lamp a s 
sou rce of li g ht one af th e following 
fillers must be p la ced on the IN DEX 
eyepiece o r the top a nal yser: 

Ora ng e light filt er 
Co lou r Ijlt e r 670 
Co lo ur fill er 550 
Co lour Ii Ite r 480 

I DK Q I 
I DE 5 I 
IDU M I 
IDN W I 
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Circulation Cell after Emmons 

This supplemenlary equipment is primarily offered for the determination of re­
Iractive indices after the double varialion method (), - T method as descr ibed by 
Emmons}. 
The equipment consisis o f a special lower segment for UT stages and 0 circulat ion 
cell surrounding this segment for varying the temperature. A thermos tat is also 
provided for the purpose. for ], vari ation when carr ying out the ],- T melhod the 
large high -power monochromator [see p. 55) must be employed. 

Lower segment with circulation cell, in case P EJ AG 

Emmons tirculation cell 

LEITZ Phase Contrast Equipment 

The accuracy of the immersio n method can be considerab ly improved upon 
by making use of a phose contrast eq uipment. Even variations in the 4th decimal 
place of refractive indices become apparent by differences in intensity o r 
co lour differences in the case of different dispersion. 
For details on the LEITZ phase contrast equ ipment see p. 27 

LEITZ-JELLEY Micro Refractometer 

Th e micro-refrac tometer is ideal for determining rapidly and correctly Ihe 
refractive index of minute quantities of liquids. The measuring occuracy 
attainable is ± O.OOL 
Th e model I micro-refractometer possesses a measuring sca le calibrated for 
the D line o f the spectrum . A filter filted in fro nt of Ihe en trance slat of the 
in strument provides 0 suitable illumination. Its measuring range extends from 
nD ~ 1.333 to n D ~ 1.92. 
The model 11 micro-refractometer has on additional millimeter scale for 
dete rmin ing refractive indices between no = 1.116 and no = 2.35. The re ­
fracting numbers for this range are oscertained in a table. 

Specifications: 

LEITZ-JELLEY Micro-refractometer I 
comprising a cost stand, light -screening shie ld, graduated scale with index slide, 
prism stage wi th clip, micro pr ism cemented 10 a plane gloss plate for determining 
refractive ind ices of nD = 1.333 up to 1.92 J ELOT 
Complete outfit, as above, wi th ill umi nating device for direct connection 10 the 
mains (stole voltage when ordering) J EM A R 

LEITZ-JELLEY Micro-refroctometer II 
comprising a cost stand, light -screening shield, graduated scale with index slide as 
well as millimeter scale, prism stage with clip, micro prism on plone gloss plate, for 
determining refractive indices of n D = 7.333 to 1.92, high-refracting micra pr ism on 
p lane gloss p late with table for determining ref ractive indices between 1.116 and 2.35 J E LAP 
Complete outfit, as above, with illuminating devi ce for direct conn ection to the 
mains [state val lage when ordering) J EM E S 

Sepa rate prices of micro prisms as contained in above oulfits: 

Micro prism on plane glass pla te for no = 1.333-1.92 J E L U V 

High -refracting micro prism on plane gloss plate for no = 1.11 6- 2.35, in conto iner, 

with table J ELER 


Z-pr ism on plane gloss p/aie for no range 1.333-1.532 or 0-95% of dry substance 

canlent (sugar) J EN I V 


Special equipment avoilable on request: 


large twa·camponent gloss prism for determining rerractive indices of 

from 1.116 to 2.35 JEllS 

Illuminating arrang ement for sodium light (220 valls A. C.~ ) 10 rep/ace the ordinary 

lamp equipment described above (suitable fo r alternate us c;) J EM r T 

Spore sodium burner N APO B 


LEITZ-JellEY micra_refractometer 

• Electrical equipment for other mains voltages quoted for on request. 
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LEITZ6. Determination of Object Sizes and Quantitative Relationships 
for th 

Screw-micrometer eyepiece 

Fibre measuring eyepiece 

Stage Micrometers 

The fo llowing micrometers for use on the microscope stoge ore supplied for Ihe 
determinetion o f Ihe micrometer value of on ob jective : 

Sloge micrometer with photographic scale 2 mm. = 200 divisions on gloss, 
in (antoiner 
Stage micrometer with scole 1 mm. = 100 divisions, ruled on gloss, in con tainer 
Stage micrometer with scale 1 mm. = 100 divisions, ru led on metal, for work in 
incident light, in contoiner 

Eyepiece Micrometers and Micrometer Eyepieces 

For measuring th e obiect si ze under Ihe microscope severol types o f micro meter 
eyepieces and a ro nge o f gro lieules which con be accommodated in Ihese eyepieces 
ore available and will be found described on poge 22. 

Screw-micrometer Eyepiece 

The specia l design of the screw-micrometer eye pi ece ensures a considerably 

higher degree of accuracy in measuring th an the ordi na ry micrometer eye­

pieces. It incorporates a fixed scale of 12 interva ls of 0.5 mm. each. A laleral 

micrometer head allows of moving a mea sur ing line across th e fixed scale. 

The graduated micrometer drum with 100 interva ls is so d esig ned that one 

com plete revo lution of Ihe drum head coincides with one interval of the fixed 

eyepiece sca le. One drum interval thu s corresponds to lj,oolh of the 0.5 mm. 

sca le interval. The eyepiece magnification is 12.5x. 


Screw micrometer eyepiece (23.2 mm. dia.), in case 

IFor more detai ls and directions see pamphlet No. 51-1 7/ Engl.) 


LEITZ Fibre Measuring_ Eyepiece 

This equipment al lows of determining the dauble re frec ti on in fib res, which in many 

ins tan ces is an important characteristic in checking manufactu ring processes of 

high-polymer fibre materials. It consists af a screw-micrameler eyepiece with top 

analyser rotating through 360°. The graduation can be read by means of on index. 

With thi s equipment thickness end path difference (oAer Senarmant) can be measured 

si multaneously, so that the double refraction can be easi ly calculated. The fibre 

measuring eyepiece is used either in coniuncti an with a sodium va pour lamp or a 

green filter for 540 mil. 


Specification: 


Fibre measuring eyepiece with rotating lop analyser, in caSe 

Quarter-wove plate subparallel for 540 mJ.L. 

Monochromatic fi lter for A = 540 m~l . 


For work in sodium light 

Sod ium vapour lamp, ' /~ wave pla te, subparallel, for 589 mil ., see pages 57 and 35. 
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LEITZ Integrating Stage 

for' the Planimetric Analysis of Materials 

Integrating slage in position on the 
DIALUX·POl microscope 

The application of the planimetric analysi s of materials 
extends to the fields of general petrography, cool­
petrography, mineralogy and ore microscopy. The 
integrating stage con also be successfully used for 
most diverse tasks in industrial laboratories, as well as 
in biology and medicine. 

The examinations are carried out in accordance with 
Rosiwal's method. This is based on the de termination 
of the individual constituent of a material along a 
series of measuring lines ac ross the surface of the 
specimen . Th e sum af the length components of a 
consti tuent corresponds to the surface distribution of 
that particular con stituent and therefore to its can tent 
percentage. 

The accuracy of th is measuring method depends on 
the degree of differentiation of the various constituents 
in the specimen, the regularity of their distribut ion 
throughout the surface under examination and the 
number and distance of measuring lines applied. The 
structure af th e specimen is decisive for the d,oice of 
a suitable separation of the measuring lines. 

The LEITZ integrating stag e allows of traversi ng for 
planimetric assessment an area of 18x18 mm. It is fitted 
with 6 independently working precision measuring 
spindles so that up to 6 different constituents of ma­
terial can be determined under the microscope in one 
operation. The percentage content of the individual 
constituents is then easily calculated. Each spindle 
reads to 0.01 mm. and operates th rough approx. 25 mm. 

Integrating stage with 6 spindles, f i lting polarizing 
microscopes with centred rototing stoge, in cose INTEG 

Accessories 

For work in transmiued light: 
Q uorter-wove plate in mount to screw to the substage in 
place of the sw ing-out condenser top of polorizing micro­
scopes (also suitable for work in circularly polarized light 
in coniunclion wi th 0 1/, wove compensator) I Z B D I 

Supplementary condenser lens fitting stoge operture for 
use with high magnifica tions I S F E I 

Old-type integroting stages supplied earlier than 1952 do 
not occommodate the ISFEI condenser. In thi s instance 0 

special recess must be provided . 

Cost of alteration IT 8 K t 

Set of 6 flexible extension sha fts fitting the micrometer 
heads tzeFt 

For work in transmitted or incident light: 
Small supplementary odiustable stage to bridge over gaps 
in the specimen by means of a rock and pinion adjustment 
through 20 mm. IF P Y r 

For work in incident light only; 
large supplementary stage to bridge over gaps in the 
specimen by means of a 20 mm. rock ond pinion odjustment 
ond 0 further 40 mm. movement with clickstops 01 each 
10 mm. intervol. With this equipment 0 stop screw ond 
milled counter nut ore supplied to limit the range of the 
measuring sp indles to 10 mm. PO 0 I F 

With old-type integrating stages (supplied before 1952) the 
Diogram of the construction of th e LEITZ integrating slo ge lop cover plate must be reploced by 0 new one with 

thread for the stop screw. 
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LEITZ Integrating Eyepiece 

for the Planimetric Analysis 

In contrast 10 the integrating stage the new integrating eyepiece permits p lanimetric 
examinations of materia ls at all magnifications incl uding the highes t ones and with 
the aid of a ll types of condensers requi red for this extended range o f p lanimet r ic 
work. This measuring equipment makes use o f adjustable cross lines which ore 
moved across the image of the specimen which, in th is instance, remains s tationary . 
Since the measuring process is carried out within the magnified image orea, 0 con ­
siderably higher accuracy Con be expected thon in the cose of the integ rati ng slage. 

With thi s basis fo r precision measurements the integrating eyep iece ho s been success­
fully applied to pla nimetri c work in the fi eld of anatomic microscopy, particularly 
for quantita tive determinat ions on phys iological and pa tho logica l changes in organs, 
t issues, and ce lls. It goes without saying, that the integra ting eyepiece olso meets 
the requirements af planimetric studies in petrography, mineralogy, coa l-petro­
graphy, are microscopy, o r th e exami nation of cerami c and bui lding mater ials. 

Th e in tegrating eyepi ece can be fitted to all LEITZ microscopes and is equally suit­
abl e for work in transmit ted and incident light. The modern slonds with fi xed tube 
and the focusing arrangement operating th e obiect stage are part icu lar ly suitable 
for mounting the integrating eyepiece wi th its 6 measuring spin dl es so Ih at accura te 
measurements are ensured even when observing w ith high-power oi l immersion 
ob jecti ves. 

The optical equ ipment of the integrating eyepiece yie lds a magni fi cat ion o f 12.5x 
and allaws of covering p lanimetrically on area of lOxlO mm. in the plane of the 
eyepiece intermediate image. The 6 spindles arranged a t either side of the eyepiece 
housing are fully indepen dent of each other so that 6 different constituents can be 
assessed. The range o f the spind les is approx. 25 mm ., and the graduations read 
to 0.01 mm. (1 interval o f the scale equal s 1/ 100 mm.). 

Standard Slide Comparison Eyepiece 

The standard slide comparison eyepiece is a most convenient means for comparing 
the struclure o f microscopic images wi th slandard test pla tes arranged In the Inter­
med iole image plane of this eyepiece. A sel of comparison slides is fitted to a 
revolving disc, and each slide con be moved inlo position so a s 10 cover ha lf of 
the image fi eld viewed by I·he observer. 
The revo lv ing holder con tains 8 slide d iscs and a free aperture for viewing the 
en tire image fie ld or for accommodating a micrometer p late. A latera l attachmen t 
w ith a low-voltage bulb and 0 regulating transformer ollow of varying the intensity 
of th e compo rison image and of adopting it to that of the specimen under observa­
tion. The following sets of standard comparison slides are ava i lable: 
1. Revolving disc with 8 comparison slides of pOlished cool specimens showing a 
fusit canlenl of from 5-50010 as well as a micrometer plate 10 mm. = 100 intervals 
(specia lly offered for the fusit analysis in cool research). 
2. Revo lving d isc wi th 8 compa rison slides of the structure of drown or rolled bross, 
as well as a micrometer plate 10 mm. = 100 interval s. 
3. Revo lving disc w ith 8 honeycomb-pattern groticules covering half of the fie ld o f 
v iew as well as a micrometer pla te 10 mm. = 100 interva ls (s pecia lly o ffered fo r 
measuring groin sizes in cos t iron etc.). Th e honeycom b-poltern groticules a re of 
the following sizes. 
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tEtTZ integ rat ing eyepiece 

Specification : 

Integrating eyepiece 12.5x with 
6 measuring spind les, clamping 
ho lder to fi t wide or stondord 
microscope tubes, in case IN TA F 
Set of 6 tl ex ible extension shafts 
for the spindles I Z C F I 
Fo r more particu lars and directi ons 
of use see specia l leaflet. 

Comparison eyepiece 
fo r use with stond grd stides 

CompClrison eyepiece 
for use with honeyc am b­
pattern g rat icutes 

Revol 
slide. 
Dnd c 

'usit 

0.0245 
0.0359 
0.0507 
0.0718 
0.101 0 
0.1440 
0.2030 
0.2870 
Micrar 

4. Rev 

meosu 
follow 
0.010 
0.Q15 
0.025 

• 0.035 
0.045 
0.050 
0.060 
0.070 
0.090 

7. T 

Han. 

The ~ 
obse 

Both 
of ra 
a cor 
and. 
throl.l 
scale 

A n c 
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Reva]yjng disc with 8 compariso n 
sl ides of polilhed cool specimens 
and a micrometer plal o (for the 
fusi! analysis) 

0.0245 mm. 
0.0359 mm. 
0.0507 mm . 
0.0718 mm. 
0.1010 mm. 
0.1440 mm. 
0.2030 mm. 
0.2870 mm. 

= 

Revolving disc wirh 8 comparison 
slides of polished bran specimen, 
and II micrometer plate 

100 intervals. 

honeycomb-pattern grolicules (fo r 

.. 

Micrometer plate 10 mm. 

4. Revolving disc wi th 9 
measuring groin s izes of 
fo llowing dimensions: 
0.010 mm . 
0.015 mm. 
0.025 mm. 
0.035 mm. 
0.045 mm. 
0.050 mm . 
0.060 mOl. 

0.070 mm . 
0.090 mm. 

drown or roll ed brass) hav ing the 

Revolving disc with 8 honeycom b ­
pOlte,., groticulel ond a micro­
meter plate (for measuring groin 
si;zcs of cosl iron) 

Specifications: 

Revolving d rsc with 9 honeycomb. 

polle r" grolic-vles (for meaHlling 
groin si zos on drown or railed 

branl 

Standard slide comparison eyepiece lOx, lamp attach­
menl B volls 0.6 amps, swing-out prism for illuminating 
the comparison f ield, holding device for the inter­
changeable revolving discs, inclusive o f the revolving 
disc for the fusit analysis, in container III SB 

Siandard slide comparison eyepiece, as above, but with 
revo lving disc for determining the cons tituents of brass II H EG 

Regulating transformer for connec ting the 8 volt 
0.6 amp lamp attachment to 110/220 vol. A. C. mains BEE V Y 

Standard gralicule comparison eyepiece lOx with ho/d­
ing dev ice for the interchangeable revo lv ing discs, in­
clusive of the revo lving disc for measuring groin sizes 
o f cost iron etc. II H I N 

Standord gralicule comparison eyepiece, as above, bu t 
wi th revolv ing disc for measuring groin si zes o f bross II H U K 

The honeycomb·patlern graticules can also be obtained 
separately. 

7. The Determination of Absorption and Reflectance 

Hand Spectroscopes 
261 4·61 

Ha nd sp ec lroJCopo mod o l V Hand s pe ctros co pe model W 

The hand spectroscopes ore offered for a convenient and rapid 
o bservo tion of absorp tio n and emission spectro. 

Both models incorpo rate 0 triple Amici prism wi th lineor path 
o f rays as well as on achromatic lens. M odel V is equipped wi th 
a comparison prism which is illuminoted by on adjustable mirror 
and con be shifted ou t of operation. The C-F dispersion ex tends 
through approximolely 50. M odel W feolures a wove leng th 

Specifications : 

Hand spec troscope model V 
with compa rison prism, in case 
Hand spectroscope model V 
with delachable holding device for flasks 
Hand spectroscope model W 
wi th wove length sca le, in case 
Hand spectroscope mode l W 

SPM EE 


S R E ET 


HEWE X 

sca le and 0 C-F dispersion of opprox. 7°. 

An o pti ona l accessory is 0 clamping device to hold fl as ks with 
co loured liquids. 
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with holding device for flasks 
For full particulars See spec ial leafl el 
and directions for use. 
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LEITZ Microscope Photometer 

The microscope photometer which is used 
in conjunction wi th the vertica l illuminator 
has been designed for measuring the re ­
flectance On polished surfaces of ores, 
cool, metals etc. It fits all polarizing 
microscopes with the exception of the 
simple SM-POL stand. A changing slide 
renders it possible 10 corry out micro­
scopic examinations in incident !ight with 
instantaneous transition 10 the meosure ­
ment of reflectance. 

Technical Descrip tion 

Photometer head: The top port of the 
photometer is fitted to the straight micro­
scope tube (in place of the photographic 
eyepiece) . It incorpora tes the photometer 
cube which leads together the measuring 
beam and the comparison beam. The 
inten sity variation of the comporism beam 
to be measured is achieved by two pa­
lori:zing prisms one af which is rotated 
and coup led with a measuring circle. 
Reading s are mode by mean s of 0 ver­
nier correct to 0.1 °. The measuring and 
comparison beams are observed in the 
inclined eyepiece with focusing eyelens; 
a slot is provided in the eyepiece for the 
insertion of filter s. The eyepiece shows 
the fie lds of the two beoms side by side 
so that the adjustment to equal intensity 
can be mode very accuro tely. An auxiliary 
magnifier can be swung in posit ion in 
fron l of the eyepiece to check Ihe proper 
adjustment of the complete photome ter 
setup. 

Changing slide with light entrance tubes: 
A changing slide ca rri es the light entrance 
tubes for both th e photometer and the 
vertical illuminator. 
The photometer light entrance lube holds 
a slit diaphragm, a l ight dividing prism 
and the ro tatable polari:zing pri sm. The 
l ight enlronce tube of the vertical illumi· 
notor is equipped with a revolving disc 
with central stops, a collector, aperture 
iris diaphragm, half-stop, and a rotatable 
polarizer. The changing slide is mounted 
on 0 brocket which fits the microscope. 
With the LABORLUX·POL cnd the DIALUX· 
POL the brocket is received by 0 dovetail 
filling on the lamp corrier which for the 
use of the equipment for reflectance 
measurements is supplied in a speciall y 
long model. The ORTHOLUX·POL and 
the PANPHOT toke the chonging , Iide with 
Ihe entrance tube equipment in their hori ­
zonta l dove tail fitting underneath the 
brocket holding the interchangeoble obser­
vation lube. 

LEtTZ microscope photomeTer in posiTion on The DtALUX·POL 

Specifications: 


Photometer head, as described 

Changing slide with light entrance tubes 

Set of 3 light filters filling eyepiece stat 

Gray filter 

light-screening curiain 

Totally reflecting calibrat ion prism in mount 

10 calibration diaphragms 


Equipmen t required fo r ORTHOLUX-POL and PANPHOT-POL 

Vert ical illum inator for ORTHOLUX-POL, as described on page 25, but 

exclusive of front collector and polar izer 

Vertical illuminator for PAN PHOT-POL, exclusive of front collector 

and polarizer, but with illuminating tube 

(An existing palarizing ....ertical illuminator can be used ; 

the polarizer must be detached.) 

Complete microscope photometer for ORTHOlUX-POl 

Comptete microscope photometer for ?ANPHOT-POl 


Equipment required for LABORLUX-POl ond DIALUX.POl : 

Verti ca l illuminator, as descr ibed on page 24, but filled to 

a specialty long brocket, without collector and polar izer 

Complete microscope photometer for LABORlUX-POl and DIALUX-POL 


42 

IFGOV 

IFGUW 

IROOt 

IE EVP 
I FHAS 
lEE RM 
I EEPM 

PEE H l 

PE EN S 

IIWTQ 

ItWZc 


PEElP 

IIWXY 


8. DE 

• 
LElT3 

Heatl 
with I 
(Mode 

The 0 

and F 
effect 
5iderc 
are sc 
be 5y: 

the LI 

• 

Mi 
St 
wi 

" 

-



8. Determination of Changes of Condition at Various Temperatures 

LEITZ 

Heating Microscope 

with Polarizing Equipment 

(Model III P) 

The observatio n o f mod ification changes 
and phenomena in polarized light, the 
effects of strain and stress through con­
siderable ch anges in tempera ture, th ese 
are some of the types o f work which can 
be sys tematically cor ri ed oul by means of 
th e LEITZ heat ing microscope. 

Healing microscope mode l III P with elech;cal furnace 
rar temperatures vp to 700a C 

Microscope Heating and Cooling 

Stage - 20 to + 80 ° C 
with Automatic Thermo Control 

The heal ing and cooling stage wi th aula­
matic thermo control fit s ordina ry micro­
scope stands fo r the exami na tion of spe­
cimens unter cooling down to - 20° C or 
hea ting up to + 800 c. It is equally suit­
abl e for observations with co ntinuously 
rising or falling temperatures. 

The outfit illustrated below includes a polarizer fitted to the i ll uminofing stand and 
on analyser arranged in the microsco pe ~ub e. These components can be rotated singly 
o r join tly by means of a connection ba r. 

For the reception o f compensators the tube is provided w ith two slo ts one o f which 
is coupled with the synchro nous rota tion of polarizer and analyser so that the ori­
entation of the compensa tor is retained when use is mode of th e synchronous adju st­
ment of the polarizing elements. 

Path differences up to 1 wave length are measured with the aid of a ,/. wave plate 
according to th e Senarman t method, while for higher path differen ces the Berek rotary 
compensator is recommended. 

The analyser selli ng and Ihol o f the Berek compensa to r are read by vernier to 0.1 °. 
These values and al so the temperature scale appear on the ground glo ss screen and 
are automatica lly recorded when photographs are being token . Exa minati ons can be 
mode over a wide temperature range since electri cal furnaces are available in three 
models (up to 700°, 1100° and 1800° C respect ive ly) to suit all requirements. 

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

Mi croscope healing stage with connecting cables, cooling tube co nnec:tion, built-in thermometer, te mpe­
rature s tabilizing chamber (bottom left), nitrogen chombor (cen're loll) and protec tion tube (top lell! 
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Specification: 

Healing and cooling stage _200 to +SOo C complete with 
temperature stobiliz ing plate, regulating transformer for 
llOmo volts A C. with ommeter and coble, connection 
piece ond 2 rubber tubes for circu lation coating, metol 
lube wilh connection nuls, sa fely valve and adiustable 
tacking valve for the corban dioxide cylinder, washer, 
3 hexagon spanners for filling Ihe metal tube. The bose 
plate fils the rolaling object slage of the microscope. In 
wooden case HE GAG 
Healing stage +800 C, wi thout freezing equipment, ather­ '+l.1 
wise as described above HEGEH 
Freezing equipment to supplement Ihe HEGEH outfi t to a 
complete heating and coaling slage EEAH~ 
Nitrogen chamber and pro lection lube H EDE" 
Thermometer wi lh support 10 read the temperature 
on the specimen HEC!l~ 

LEITZ Microscope Heating Stage Model JSO 

This slage covers a tempera ture range of from _200 up to 
+3500 C and fea tures on ingenious arrangement for reading the 
tempera ture within the field of view of the eyepiece. 
The apparatus consists of a bose with built-in heating coil and 
the specimen chamber. A centring device ollows of adiusling 
the specimen for adequole posi tioning. The heating coil is sur­
rounded by a cooling chamber for circulaling woler or carbon 
dioxide. The speci men chamber is detachable and can therefore 
be replaced by alher attachments. 
The temperature is read in a most convenient and accurate 
monner wi thin the eyepiece. The field in which the thermometer 
scale appears can be varied in size so as to enable observations 
to be mode through sma ller or greater temperature ranges 
withoul interrupting the observation of the specimen. 
The heating and cooling stage model 350 can be accommodated 
on any microscope stage. 

For routine work a special heating stage stand is available 
The obiect ives 6/0.18, 10/ 0.25 os we ll os UM 20/ 03 Bond 
UM 32/0.30 are particularly recommended for use with the 
heating stage. 

Mic:rosc:ople healing 
s tage with fe mplerature 
stabili ~ing chomber 
in position 

~ 

Microsc:ope cooling 
slogo with alloched 
nitrogen chamber and 
p rotection lube tor 
screening off oir ftom 
'he oulside 

Specification: 

Microscope heating stage model 350 

comprising bose with buill-in heating coil and circu lation 
cool ing arrangement, spec imen holder on slide, quartz 
cover discs, 3 thermometers, 50 special ob jec t slides and 
100 cover glosses, in Case, regulati ng trans farmer with 
connecting cob le for 110/220 volts A. C. HEBOF 

Ramsden eyepiece lOx wi th arrangement far temperature 
reading in the field of view, filling the inclined observation 
tube 30 mm. through the interposi tion of on eyepiece HEDOH­
adopter HEGOK 

Recommended obiectives for the 
model 350 heating stage: 
When using a patarizing microscope wi th objec tive changer or 
ve rt ical illuminator the low-power objectives for work in tron,milled 
l ighl up to and includi ng the ochromolic system P 10 /0 .25 con be 
succcs,l ul ly employed. For hig her magnifications we recomm end 
obiect ivcs of Ihe series specially designed (ar usa wilh healing 
510ges (lube length 00): 

5/0.09 w il h free working d is lonce 13.2 mm . Rv II N 
10/ 0.18 w it h free workin~ dis tance 13 .6 mm . RV Z II 

H 20/ 0.40 w it h (ree work in g di s lon ce 8.3 mm. HEFAF 
H 3210.60 with free working distance 5.7 mm . HE FEG 

The free working dis lance is measured inclu s ive of Ihe quarlz cover 
dis c of Ihe heat ing ,loge (l.8 mm. Ihick) . A delailed calalague is 
available fre e an request. 

Microscope healing 
siage 3SD mounled 
on special he Oling 
sl age 'tand with" 
oyepiece 
l~mperQlure reading 
(Seu CQlologu~ 
Sl-33JEngl. lor 
full doloils) 

LEIl 
(for 

This 
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LEI 

4542·51j 

44 



£ItHSr lWI 'HIM I'I'Ef!t),1t 

LEITZ Microscope Heating Stage Model 1000 

(for lempe rol ures up 10 10000 C) 

This microscope heating sloge o ffers a ll facilit ies for investigations at high temperatures 
in both trans mi tted ond incident light. Its main field o f application is in the microscopic 
detection of physico-chemical chang es in material s such as si lica tes and the various 
types of g loss. 

The appara tus comprises a healing coil wi lh coble connection (1), a metal body with 
cylindrical aper lure to rece ive a quartz ob;ect slide of 6.9 mm. dio., a thermocouple 
w ith connection (4) fo r the galvanometer, a cooling chamber w ith connection tubes (3) 
for the wa ter circu la tion, 2 cylindrica l sleeves (2) 10 conduc! protective gos th rough 
the specimen cha mber, a top cover plate with screw thread and a revolving disc with 
3 quartz wi ndows and a free aperture. The heot ing coil is connected to a regulating 
transformer wi th fine ad justment. 

The quartz windows in the revolving lop p late ore 1 mm. thick ond moved on to the 
following one if in the case of steaming specimens mois ture se tt les on the inside of 
the quartz w indow. The free aperture of the revol ving d isc is required fo r inserting the 
specimen into the heating chamber. 

The lower port of th e stage is fitted with two protruding cen tr ing screws for adju sting 
the specimen slide . 

LEITZ Vacuum Heating Stage 

Polished specimens of ores, me tals, cero­
mic moleriols, hard cool etc. can be ex­
amined as to their behav iour under sys ­
tema tic heating up to + J0500 C in a 
vacuum or any gaseous atmosphere by 
means o f the vacuum heating sloge. 

The tempera ture is con trolled by means 
of a regulali ng transformer and measured 
by means of a thermoco uple and a ga l­
vanometer. Observations are possible a t 
magnifications up to 200x. 

The equipment su itable for work with this 
stage includes the obiect ives 6/ 0.18, UM 
20/0.33 and UM 32/0.30. 
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Specification: 

Microscope heating stage 

model 1000 


Heating coil (lOOOo C) with connec ­
tion and 3 ft . cab le, metal body 
to receive the object sl ide, cooling 
chamber with connectjons for woter 
circulation, 2 tubes 4x6, 1250 mm. 
and SOO mm. long, 1 tube lO x 14, 
1250 mOl. long, intermediate tube 
adopter, top cover wi th screw 
thread and revo lving holder with 
3 quartz w indows on 0 free aper­
ture, built-in platinum platinum + 
rhodium 'hermacouple with 2 com­
pensating wires, tube sleeves for 
the conduction of protective gases, 
cenlri ng device and 2 ri xi ng screws HAT II 
10 object slides of quartz 6.9 mOl. 
dia., 1 mm. thick H B II C 
Case to ho ld the stage and i ls 
accessories HSVII 

Complete heating stage model 1000 HE B II 

Tempera ture reading instrument 
(galvanometer) wi th 12000 C scale HCIIN 
Reg ula ting transformer with built·in 
fine adjustment 0-15 volts, 300 VA, 
for connection to 100/ 220 vo lt A. C. 
mains REV O Z 

Replacements: 

Thermocouple platinum-rhodium 
0.3 mm. d ia., 95 mm. long HDZt! 

Quartz obiec t slide 6.9 mm. dia., 

0] mOl. thick HDt!M 

Quartz window 18 x 1 mm. for 

the revolving holder HFDt! 


Recommended obiectives: 

For tempera tures up 10 7000 C: 
Achromatic abiective 6/ 0 .18 ACEDU 
Ad1romatic obiective 10/ 0.25 ACORA 
For temperatures up to 10000 C: 
Object ive UM 20/ 0.33 ICPS I 
Objective UM 32/ 0.30 ICQDI 
Law·power ULTROPAK obiectives 
up to and including UO 6.5x 

Speci fi cotion: 

Vacuum heatil)g stage equipped 
for heating specimens in 0 vacuum 
or a gaseous atmosphere up to 
10500 C, with wafer circu la tion 
cooli ng, thermocouple and temper­
ature reading instrument, regulat · 
ing transformer for 
1101220 volts A. C. Complete outfit H 11 G U 
Ga lvanometer, ca li bra ted up to 
1200'C HII CN 
For full par ticulars see special 
ca talogue. 
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c. Other Instruments for Optical Examinations in Polarized Light 


Binocular Prism Magnifiers 

with polarizing equipment 

Magnification s 3.5-10.5x and l()-3Ox. 

The stereoscopic method of observation, 
the long free working distance and Ihe 
wide field of view in which the object is 
seen in its normal position make Ihese 
instruments ideal for all types of in­
spection and dissecting work. 

Technical Desc ription 

There are two binocular magnifier bodies 
wi th built-in obiectives and on identical 
se l o f 3 poirs of interchangeable eyepieces 
for 10101 magnifications 3.Sx, 7x, lO.5x and 
lOx, 2Ox, 30x respectively. These bodies 
incorporate a rock and pinion focusing 
mo':on with controls on both sides and 0 

dovetail slide. With this they ore mounted 
on 0 long and short hondle respectively 
which in turn fit a sloge with full equip­
ment for observa tion s in incident and 
transmitted light. The rear foot of the 
stage can be swung out of its normal 
position for inclining the stand as a whale. 
The polarizing equipment consists of a 
pair of filter analysers, a revolving stage 
and a filter polarizer. The filter analysers 
are mounted on 0 slide held in 0 corrier 
which fits over the magnifier objectives 
and has a slot for the insertion of com­
pensators. The revo lving object stage has 
la leral centring screws and a substage 
sleeve in which th e polarizer is clamped. 

Illuminating Equipment 

For observot ians in both transmit ted and 
incident light the MONLA microscope 
lamp wilh filoment bul b 6 volts 30 watts 
will be found very satisfactory (for parti ­
culors see p . 57). 

Optical Data 

Magnifier body for law magnifica tions 
Free working distance 144 mm. (approx.) 
Pair of eyepieces a 5 a 10 015 

Magnification 
Diameter of the 
field of view 
(apprax.) 

3.5x 

~5mm. 

7x 

30mm. 

1O.5x 

21 mm. 

Magnifier body fo r high magnifica tions 
free working distance 79 mm. (approx.) 
Pair of eyepieces 0 5 a 10 015 

Magnification lOx 20x 30x 
Diameter of the 
field of view 
(apprax.) 16 mm. 11 mm. 8 mm. 
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Outfits 

Binocular prism magni fier for low 
magnifications 
(3.5-7-10.5x) with polarizing equip· 
ment 

Magni fier body for low magnifi­
calions wi th rock and pinion facus­
ing molion having conlral heads 
on eith er side 
Pair of eyepieces a 5 
(for 3.5x magnification) 
Pair of eyepieces 010 
/for 7x magnification) 
Pair of eyepieces a 10 
(far 10.5x magnification) 
Interchangeable long handle 
Stage for transmitted l ight with 
inclinable foot, large illuminating 
mirror, attachable wooden hand 
res ts 
Revalving abiect-stage wi th 
polarizer and brocket with analyser 
fitting the magnifier body 
Cabinet for the complete outfi t 
Complete binocular magnifier 
3.5-10.5x, in cabinet 

Optional Accessori es 
Firs t-order red compensator 
21 mm. dio. 
Quarter-wove compensator 
21 mm. dio. 

Binocular prism magnifier for 
high magnifications 
(10-20-30x) with equipment for 
po la rized light 
Magnifier body for high magnifi ­
cations with rock. ond pinion fo ­
cusing motion having con trol heads 
on either side 
Paired eyepieces 05 
(for lOx magnification) 
Paired eyepieces a 10 
(for 20x magnifico /ion) 
Paired eyepieces a 15 
(for JOx magnification) 
Interd\angeoble short handle 
Stage for transmitted light wi th 
inclinable foot, torge i lluminating 
mirror, attachable wooden hand 
res ts 
Revolving abiect stage with 
polarizer and brocket with analyser 
fi lting the magnifier body 
Cabine t for IIle complete outfit 
Complete binocular magnifier 
lO-JOx, in cabinet 

Optional Accessories 
First-order red compensator 
13 mm. dia. 
Quarter-wove compensator 
13 mm. dia. 
A special leaf Jet on pillar stands 
for the magni fier bod ies is 
available on request. 
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2. Stereo microscope body with rapid objective changer 

Thi s microscope body differs from the one described und er 1. by its ho ri zon tal precision 
slide with 3 pairs of obiectives w hich Can be rapidly brought into position by operating 
a la teral control head. The ob ject ives are so matched that Ihe image remains in position 
w hen the cha ngeover i s mode only a sligh t re-focus ing may be necessa ry occa siona lly. 
Click stops are provided for Ihe correc t settings. 2 pairs o f objec tives ca n be in ter ­
changed for other sys tems while the third pair is a lx equipment which is permanently 
mounted . The magnifica tion range can thus be varied at w i ll between 8 a nd 216x. 

Specificat ion : 

be pu t out of operation. Rock and 
pinion focusing mo lion wi lh con­

Stereoscopic microscope for 
observations in polarized light 

trol heods on either side. Doveto il 
SICfCO microscope body with in ­ filtin g to attach the mi croscope 
clined eyepiece lubes which can be body to a stand . 
set to the interp upillory d istance Stand fo r observations in trons­
and clamping collars for the eye ­ mi tted and incident ligh t with large 
pieces, objecti ve changer for single illuminoting mirror with 0 whi te 
poirs of objectives. Ra ck and pin ­ opaque disc at the bock, 2 stage 
ion focusing motion with control clips, one pair of attachable woo­
heads on ei ther side, dovetail fit­ den hand res Is . Revolving and 
ling for mounting the body on vari ­ centring object stage on metal 
ous types o f stands. Brockel wi lh bose wilh which j t can be removed 

Slereoscopic microscope slide ritting 10 receive Ihe ono lyser. 	 from Ihe stond for insed ion o f a 
apol or block gloss p la te for in­Stand for work in transmitted and 
CIdent light observa tions withoutStereoscopic Microscopes 	 incident light with universally ad ­
polarizing equipment. Dove tai l fit­

with Polarizing Equipment 	 jus tab le large i l luminating mirror 
ting to receive the stereo micro­and while opaque disc a t the bock. 

Magnif ica ti ons 8-216x. 	 scope body. Wooden cabine t with 2 stage cl ips. Allachable wooden 
fi ilings to occommodate ob jectives hand res ls. Detachable revolving

Stand for tran smitted and incident lighl 	 and eyepieces. and centring objec t sfage on metal 
Compl ete stereo microscope, ex ­wi th dove ta il fitting receiving either a bose, rola ti ng po larizer, apol and 
clusive of obiec tives and eyepiecesstereo microscope body with changer for 	 block gloss pla tes fi lling the slond 

GRAPY -G OlAX single pairs of ob jecli ves or a body w ith 	 in ploce of the rololing stage for 
observation in ordinary incidentrap id changer for 3 pairs of objec ti ves Extra for supplying Ihe stereo mi­
light. Dovetai l fitling taking the(two being in terchangea ble and one be ­	 croscope body wi th 1800 ro tatian 
stereo microscope bady.ing a pai r of l x objec ti ves permanently to the eyepiece tubes (which is 
Wooden cabinet wilh fi ttings to esential when filling the body tof'lIed) . 
hold objecti ves and eyepieces, o pi llar stand) G U ZUK 
wilh lock ond key 

Re vo lving o nd centring object stage w ith 
graduation in degrees and vernier, 2 sloge Optjonal Accessories Complete stereo mi croscope, ex­


clusive af objectives and eyepieces Slide with f irst-order red plo te, 

clips, spring sleeve to receive a polari zer 
and 0 un iversally adjustable illuminat ing 

GUVEB - GOlUC GO ZIZ30 mm. dio.
mirror w ith a w hi le opaque disc at the Slide wilh quorler-wave p lo te,
bock. 	 Opl ionol accessories: 30 mm. dio. GOZ EY 
Rotating polarizer wi th ground glass di sc Slide wi th 2 wove p la tes (red lst 
in cylindrical mount fitting Ihe sleeve order) 13 mm. dia. G RAJ S 

Pa ired objecti ves and eyep ieces
underneat h the obiect stage. 	 Slide with 2 quarter-wove plates 

Pair o f obiec tives 1)(13 mm, dio. 	 G R A KT 

1. Stereo microscope body with slide Stereoscopic microscope with rap id 
changer for single pairs of objectives objective changer and polarizing 

The microscope body incorpora les a rock equipment 
and pinion focusing motion wi th contro ls 
o n either side. A dove ta il fitting rece ives Siereo microscope body with in­

clin ed eyepiece tubes wi th adjust­a brocket wi th a pair of onolysers. A slot 
ment to the interpu pillory distanceis provided for Ihe insertion of co mpen­
ond clamping collars for the eye­

sators (quarter-wove Or f irst-order red 
pieces, ropid obiecti ve changer for

p lates). One pair of standardized ob jec ­ two in terchongeoble poirs of ob­
tives rigidl y mounted as one unit is in­ jectives ond 1 permanenlly maunt­
ser ted a t a time into the precision ob­ ed pair with magnification factor 
jec ti ve changer. lx. Slide wi th analysers which can 

Magnifica tions, free working distances and fields of view 

Free Micromeler
Objec­

worki ng volue with 
lives 

dislonce G 12.5 o nd 18x 

,. 105 mm. 100 " 
1. 80mm. S() I' 

A.7 mm. 25" 
27 mm. .." 13" 

11. 18mm. 8.6.u 

G 8 . 

Magnlfl(lll. 

8 ,. 
..32 

96 

Field ot view 
mm . 

20 

10.0 
5 

2.5 
1.7 

Eyep iec es 

G 12.S)! 


MogniO[QI. 

12,5 

25 
S() 

100 
IS() 

fIeldolYlew 
mm . 

18 

9.0 
' .5 
2.3 
I.S 

G 18 )( 

Magn!fkol. 


18 


36 

72 


21'"' 

Field 01 Ylew 
mm. 

12 

•
3 
1.5 

I 

(for microscope GUVEB only) G RIR C 
Pai r of objec tives 2)( G RERB 
Pair of objectives 4x G R ES C 
Pair of ob jecti ves 8x G REWG 
Pair of abjec ti ves 12)( G RIGS 
Pair of wide fi eld eyepieces G ax G RAVD 
Pair of wide- fie ld eyepieces G 12.5x G RAWF 
Pair of wide-field eyepieces G lax G REHS 
One of the eyepieces can be sup ­
plied with on ad justable eye lens 
(for focusing eyepiece micro­
meters), ex ira GR EJT 
Pair of hord rubber eyepiece co ps GOX IX 
Pair of eyepiece caps of soft 
rubber with metal mount GOXOY 

Eyepiece micrometers 

for insert ion under the eye lens 
(which should be adjus ta ble as 
under GREJT) 
Micrometer plate 
10 mm. = 100 inlervo ls YG EEQ 
Micrometer plole 
5 mm. = 100 intervals YHEE P 

Micrometer plate 
10 mm . = 200 interva ls YM EEL 
line cross p late Y SMEE 
(For pillar stands elc. see spec ial 
leaflet) 
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Large Polarizing Outfit for F 
Strain and Stress Tests f. 

The apparatus illuslra led in Iwo poss ib le 
selups at the righl is designed for examin · 
ing and phologrophing slates o f strain 
and sl ress in models mode o f gloss or 

suitable plaslics or fini shed paris of these 
male rials. Retardations are measured by 
means of the Berek rolary compensator 
and data ascertained as regards strain 
and stress. 

Technical Description: 

All parts necessary for carrying aut slrain 
and stress tests are filled to saddle stands 
mounted on an optical bench; they include 
the light source, polarizing elements, con­
densers, objectives etc. The light source, 
either a 100 walt filament lamp for direct 
mains connection or a mercury vapour 
lamp, is accommodated in a lomp ho using. 
The polarizer and analyser fillers o f large 
diameter can be rotated individually or 
synchronously by means of a coupling bor. 

The rotation can be read 01 inlerva ls of 
5°. Quarter-wove plates can be in ser ted 
wi th the appropriate o rientation for ex­
aminations in circularly polarized light. 
The equipment includes a saddle stand 
with vertica lly adjustable rod for wh ich 
fixtures can be mode 10 hold Ihe obiects 
to be tested. 
The imoge of the object is projected on 
to a ground glass screen 24x24 cm. in si ze. 
For the measurement of retardations with 
the aid of the rotary BEREK compensator 
the large lamp housing is replaced by a 
special one an saddle stand which ta kes 
either a 100 walt low-voltage filament 
lamp or the mercury vapour lamp used in 
conjunction with an adjustable illuminat­
ing lens. In addition 10 the BEREK com­
pensator the following accessories are 
required: 
Collecting lens w ith filter holder, con­
denser and a projection lens. 

The photographic equipment 

To photograph stress or strain figures the 
ground gloss screen is replaced by a 
LEICA 35 mm. camera with micro mirror 
reAex arrangement, focusing bellows and 
fl4.5 135 mm. HEKTOR lens. This equip ­
ment is fitted with a horizontal rack and 
pinion motion and mounted an a saddle 
stand. 

..... Dullil lor exomining Iwo.dimensional slales of slrain ond slress, wilh phologrophic equipmenl. 

.. Dutlil far examining and measuring slrain and stress, with BEREK ,omp~nsolo( 

Specification : E 
eLEITZ potarizing outfit for strain and stress tests : 

Prismat ic bar, 2 m. long, with cm. scote, mounted on a wooden bose with iron legs. FSaddle stands with equipment as follows: 
NO,l 	 wi th lamp house ond odiustoble illuminoling lens, low-vo l/age filament lamp d 

12 volts 100 watts with transformer for 110/ 220 vollS A. C. and mercury b 
vapour lamp CS 150 with reflector and starting equipment including con­
nect ing cables. 

No. 2 wilh callecling lens and filter holder with gr'een fi lters Nos . 200b and 211. p, 

No.3 with illuminating objective 80 mm. 

No. 4 with filter polorlzer 8" dia. and 1/. wove mica plate. TI 


Both in rotating mounts. IE 
No.5 with Berek rotary compensator, rotating mount with rock and pinion motion. IfNo.6 	 with filler analyser 8" dia. and '/4 wove plate, both in rotating mounts, 

operating through 1800 with readings from 5 10 5°, coupling bar for syn­
chronous (otatian of the equipments of saddle stands Nos. 4, 5 and 6. 

Na.7 wi th 80 mm. projection objective. 

Na.8 wilh ground gloss screen approx. 10" x 10" in wooden frame . 

No. 9 with large lamp housing, ground gloss disc and attachable green filter, 


f ilament lamp 100 walls for d irect mains connec tion 110 or 220 volts, also 
with provision For filti ng the mercury vapour lamp of saddle stand Na. 1. 

No. 10 with verticatly adiustable rod for filt ing 0 fixture to suil the type of specimen 
to be accommodated. 11 

large potorizing outfit for stroin ond stress tests , complete SXIIN 

Supplemenlory phologrophic equipment 1, 
Saddle stand No. 11 with rock ond pinion lor horizontal loterol odiustment to toke 
Ihe photographic uni t. 21 
LEtCA focusing bellows for using the f/4.5 135 mm. HEKTOR lens UXOOR-HE. 
HEKTOR f/ 4.5 135 mm. lens 10 screw to the focusing bellows (exclusive of helica l 2: 
mount for rangefinder focusing) . 

Micro mirror (e ftex at/aehment with ground and clear g tass focusing screens in 2, 

revolving holder, 5x focusing magnifier, and double release (please state when 

ordering type of camero to be used) IF lEX 
 31 
Photographic equipmen t (without LEICA camero) S YE II 
Lorge polarizing outfit for strain and slress tests, inc lusive of photographic 3: 
equipment but excl usive of LEICA camero S Y II M 
If no LEICA ca mero body is available we recommend the simple mod el Ig 
(without built-in rangefinder) OCEGO n 
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Polarizing Attachment 
for the PRADO 250/500 
Slide Projectors 

The well -known LEITZ 2"x2" slide proje ctor PRADO 250 or 500 con be effectively supple­
mented by 0 polarizing attachment for demonstrating polarization ond double refraction 
phenomena for teach ing purposes. Wi th the aid of a set of selected specimens the equip­
ment wi ll produce excellent screen images to enable a large number o f persons to see 
the fundamental features a f polarizat ion and methods of inves tigation based on it in 
mineralogy, petrography, crystallography and technology in general. The demonstra ­
tions include : 

Equipped with th e polarizing attachment the PRADO pro jector represents a fully 
efficient stra in and stress testing apparatus. 

For the projection of objects embedded in liquids, melt ing substa nces or speci mens 
difficult to occammodate on the usual objec t holder the polarizing attachment can also 
be supplied in a vertica l model w ith provision for horizon tal specimen accommodation. 

Projection distances and screen image siz:es: 

The diameter of the screen image depends on the projection di stance and the foca l 
length of the projection lens as well as the free aperture of the object stage which in 
this instance is 28 mm. in diameter. 

Screen image diameters in feet w ith pro jec tion lenses 
Projection 
distance in fee t 85 mm. 100 mm. 120 mm. 

61/1 2 

10 3'1. 2'h 

13 41/~ 	 3 

Birefringence and polarization in calcite, 
Behaviour of anisotropic bodies in 
linearly and 
circu la rly polarized light, 
Dichroism, 
Interference phenomeno in pola ri zed 
monochromatic and white l ight, 
Double refraction by strain or stress, 
Optical rotation power and rotation 
dispersion, 
Determ ination of the relative size of re­
fractive indices by the use o f gypsum or 
mica p la tes (in the bose o f the lens sleeve). 
Measurements o f re tordat ions with a 
quartz wedge, with a If. wove plate 
(S~narmont 's method), or with the 
BEREK rotary compensator, 
Conoscopic images of uniaxia l and 
biaxia l crystals, 
Determina ti on of the op ti ca l cha racter 
in the conascopic image by mean s of 
a fir st-order red p late, a 'I. wove p la te 
or the rotory BEREK compensator, 
Measuremen t o f th e axia l ang le of 
a mica pla te. 

For the experiments and demonstrotions 
out lined obove th e foll owing specimens 
are supplied : 

1. 	 Calcite crys tal wi th fi xed pinhole stop 
2. 	Anhydri te 
3. Tourmoline 
4. 	 Gypsum of irregula r thickness 
5. 	 Gypsum figure 
6. 	 Q uartz wedge 
7. 	M ica-quartz combination 


(white of 1st ond higher o rders) 

8. 	 G lo ss press . 
9. 	 Strained gloss 

10. 	Quartz cut a t right ongles to the 
optic-axis, coa lesce nce 
(left ond ri gh t) 

11. 	 So lei I', double plote 
12. 	Calci te cut a t right ong les to its axis 
13. Aragonite vertico l to lst centre line 
14. Mu scovite (separa tio n piece) 
15. 	Topaz vertical to 1st cen tre fine 
16. 	 Sugar ve rti cal to one axis 16'h 	 5'1. 4'h 31h 

20 6'h 41h 

23 7'1l 

26 

30 	 7 

33 	 7'12 

The tab le va lues are approximate fi gures. 
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Specifications of polarization equipment 
for the PRADO projector 

Polarizing oltachment, basIc equipment, for hori zontal use 
ond orthoscopic demonst rot io ns, comp rising the attachment 
with long guid ing rods, ad justable fro nt support, air funne l. 
COndenser a nd fi lter recepto cle 
Polari zer and analyser on cla mping ho lders wilh conneclian 
ba r for synchronous ro lol ion 
Ral ati ng objecl stoge on clomping ho lder 
l ens sleeve o n bose with clamping screw ond ho lder for 
quarter-wove or first-orde r plates 
Pro ject ion lens (as selected ) 

HEKTOR 1/2.5 85 mm. 

HEKTOR 1/2.5 100 mm. 

DIMARON 1/ 2.8 100 mm. 

HEKTOR 1/ 2.5 120 mm. 
Complete attachment, horizontal model 
Complete attachment, vertical model 

Accesso ries for pro jecting conoscopic interference images: 
Condenser in centr ing mount and supplementa ry front lens 
on attachable holder 

Accessories for demons trotions in circu lady polarized lighl : 
Two quarter-wove plo tes in moun t 

Further accessories: 

Slide with fi rst-order re d plate 
Sl ide with quarte r-wove pla te 
(These items fit the slot in the le ns support) 
Rotary campenso tor ofler Berek on clamping holder and 
with detachab le ca lc ite plote 
Mi ca plate· in slidi ng mount to replace the detachable 
calcite plate of the Berek compensator 
Iris d ia ph ra gm, ottochoble to the lens 
Green filter (540 !l) 
Red fi lle r (650 ~l ) 

Set of 16 demanstrotion spec imens, in case 
Carrying case fo r comple te polarizing attachment 
If a PRADO projector 250 Or 500 walts is no t yet a vail a ble 
the following bas ic a pporo tus is req ui red fo r th e polari zing 
attach ment : 
PRADO 250 proiec lor with ospherical condenser, refl eclor, 
heal-a bso rbi ng fi lter, lam p socket bu l exclusive o f bulb, 
also without fi e ld conde nser lens a nd s lide front 
AttadlDble blower uni t (essentia l for 500 watt lamp) 
Supp le mentary hea t-obsorbing filte r for 500 watt lamp 

Micro-attachment with polarizing equipment 
for the PRADO projector 

The PRADO projector fill ed with a large micro projection 
attachme nt and a low-voltoge fdam en t lamp can be suc­
cessfu ll y supplemented for the projection in pola rized ligh t. 
Screen images of sotisfoc tory bri lliance can be obta ined 
with mag ni fi co tions up 10 approxi ma tely 1500x. Quotatio ns 
fo r such equipment ore gladly submilled upo n request. 

• Any air streaks which moy be prescot in the mica pl ate do nol 
adversely offecl the demonsl rotion. Since the se lect ion o f mico 
plotes of this th ickness (0.3 mm.) entirely free from o ir bubbles etc. 
wauld render them ve ry much mare expensive it was considered 
unnecessary to eli mi nate this insignificant defec t. 

The polarizing a tta chmen t fi ts all PRADO projectors, models 250 a nd 
500 with seri o I numbo rs over 112,000. The id ea t light so urce is the 
low-voltage filament lamp 250 wa lls 50 vo lts which necess itates 0 

transforme r or res istonce but the ordi nary 250 wa ll la mp for d irec t 
mains connection is o lso soti sfa ctory . The pro ject or shoul d be equip ­
ped wilh a b lower or a supplementary second hea t-absorbin g ftl ter. 

KOUUF 

KQWUU 
K RUUC 

K U U p Z 

UF OWU 
UFSEU 
UEYSU 
U F KOU 
K U UCT 
KRY U U 

KS UU 8 

KTCUU 

KUUAS 
K U U B F 

KUUDG 

K U U F H 
KUUGV 
KU UH I 
KUUIW 
KU UL X 
K UUML 

VGYOU-O 

UKMOU 
U BMWU 

PRADO with polariz:ing attachment of veMical con struction 
and BEREK rotory compensato r in position 

Path of rays in the MAKAM mi c. ro comero 
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D. Photomicrographic 
Equipment 

MIKAS micro o llochmenl for the lEICA 

Micro mirror re flex otlochment 

IFLEX with lEICA 

MAKAM camero oltochme nl 

A ll polarizing microscopes con be suppl emented For photomicrographic work 
by means of re la tively simple micro camero attachments (for 35 mm. film or 
quarter plates) o r a la rge verti ca l camero w ith mirror reflex arrangement. 

The MIKAS Micro Attachment (for 3S mm. Film) 

adopts ony lEICA camero model fo r toking photomicrographs on 35 mm. 
block-and-while or colour films. The equipm en t includes 0 conical ado pter 
with lens, a latera l focus ing telescope which indica tes the orea pho tographed 
and enables the operotor 10 view the specimen during the a ctua l exposu re , 
if necessary, a se lf-winding central shutter for 8, T, and 1 to 125 sec. speed 
sellings and flash synchronization. (When o rdering please state the seria l 
number o r model d esig nat ion of on existi ng LEICA ca mero to be used for 
thi s equipment.) 

Specification 

Micro attachment for the LEICA 35 mm. camero with conica l adop ter wi th tens ' /Ix, 
lat·eral fo cus ing telescope with swing-ou t pri sm, tim e and instantan eous shutler with 
fl osh synchron ization, periplanaiic eyepiece l Ox, eyepiece clamping collar and two 
wire releases for pr ism and shutter opera tion, in case M I K A S 

Optional Accessories 
In terchangeable intermediate adopter with lens '(IX G II MW 
Release cou pler (for operating prism and sh utter automatically in the correct 
sequence) CAlO S 
LEtCA camero Ig, without lens, viewfinder ond film chamber OC EGO 
Wi re relea se with fixing sc rew for thc lEICA sh utte r FI NOT 
Adop ter wi th clamping collor for using the micro allachment on microscope lubes 
01 30 mm . dlo. GD II K 

Micro Mirror Reflex Attachment 'FLEX (for 35 mm. film) 

This equipment features ground gloss observa tion and d eor gloss focusing 
by means o f a 5x ma gni fier for all LEICA ca meros fitt ed as shown in the illus­
trat ion at the left. The focusi ng screens a re mou-nted in a revolving ho lder. 
The possibility of observing the speci men d uring the actual time of exposu re 
is a lso ensu red by th e lateral telescope wit h prism and central shutter. This 
equip ment cannot be mounted directly on the microscope lube bu t requires 
a separate photog raphic stand su ch as the ARISTOPHO T full y described in a 
special ca talogue. An illustration is shown o n the following page. 

Specification 

Micro mirror refl ex attachment for the lEICA wit h swi ng-out mirror, rotating rectan­
gular dia phragm for sell ing the equipment for horizontal or vert ica l photographs, 
revolv ing holder with ground and clear glass screens, interchangeable 5x focus ing 
magnifier and double releas e IF lEX 
Bracke t with doveta il slide to fit the mirror refl ex a ttach ment to the prismatic ba r 
o f the ARISTO PHOT or PANPHOT cameras E E X R l 
Intermediate adopter 'Isx to screw between the central shutl er and the mirror reflex 
housing Z Q lll 
Focusing telescope with swing-ou t pri sm, l ight -screening sleeve for the microscope, 
cen tral shutter for ti me and instantaneous exposures, with fla sh synchronizat ion, 
wire releases and release coupler for operating the prism and the sh utter in the 
correc t sequence ZOCII 

The MAKAM Camera Attachment (for Plates) 

fils a ll microscopes and enables pholomicrog rophs to be to ken o n plates 
9x12 cm. or 31/4 "x41/4 ". Focusing IS achieved through a loteral telescope with 
image oreo g ro ticul e and a swing-out prism deflecting about 25fj/o of the light 
o f the image-forming rays for the purpose of focusing . II can be left in posi­
tion even when the ph o togra ph is be ing token at the expense of a lon ger 
t ime o f exposure, o f course. Two w ire releases ore supplied to operate the 
prism and the bui lt-in lime ond instantaneous shu tt er, 

Specification 

light-metal body wi th 2 darkslides, 1 ground -g loss sc reen , central shutl er fo r time 
and instantaneous exposures with flash synchronizo ti on, wire release, latera t obser­
vation and focu sing tel escope wi th swing ·oul pri sm and wire re leas e, lOx peri­
pla nchc eyepiece o f standard diameter and clamping collar for moun ting the 
camera equipment on any microscope wi th ved ical tube, in case M A K A M 
Intermedia te adopter with clamping callc r for fi lling the MAKAM camero to micro­
scope lubes of 30 mm. eyepiece d iame ter GO I JK 
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Linear Monochromator 
for Ultraviolet and Visible Light 

lineor mirror monochromotor-:===::------=-~"...,

(exit slit side) 

Path of rovs in the linear 
mirror monochromolor 
(s(hemo lic orrClngement) 

The LEITZ linear monochromator is built on the pri ncipl e of a 
mirror monochromator in Littrow arrangement. The monochro­
ma tic beam leaves the instrument as if its optical axis was the 
linear extension of the axis of the illuminating cone. The aperture 
ratio is 1 :4, and the focal length of the co llimator an d collector 
mirrors is 200 mm. The instrument incorporates 2 prisms which 
can be interchanged by simply opera ting on outside lever. The 
gla ss prism covers a wove length range from approximately 
390 m~l. to 1100 m!1.. while the second prism of homogenized 
Ultrosil covers Ihe range 205 to 440 m~. The requ ired wove length 
is se t by means of a drum head o f 120 mm. diameter which has 
separate wove length scoles for the two ronges and on ad­
ditional evenly grodualed scale with vernier. The entrance and 
ex it slits are co~p l ed and are usually set to the some width by 
means of the ioint meas uri ng drum head i a drum value of 
10 corresponds to 0.2 mm. slit width. When for speCial purposes 
individual slil adjustment 10 different widths may be des irable; 
the coupling mechanism can be disengaged by li f ting the measur­
ing drum head. 

An illuminating lens mode of Suprosil quartz gloss of high trans­
mission for ultraviolet light is placed in front o f the entrance slil. 
There or.e two interchongeoble light sources, i. e. a 6 volt 30 walt 
filament lamp 'ond a hydrogen lamp 80 volts 300 mA (type 
DL -100). The loller is run through a specia l supply unit for con­
nection to 220 volt mains which ensures a stabi lized anode voli ­
age with variations less than ± 10/0 of the mains voltage. 

For special requirements the monochromator can be supplied 
with one prism and one light source on ly at a reduced figure. 
Th e rigid flot baseplate with which the monochromator is nor­
mally supplied can be unscrewed and replaced DY a costing 
filling on the prismatic bar of on optica l bench. 

A special form of the monochromator is mode with on extended 
shaft which is coupled to the pr ism rotation to allow a continuous 
repetition of the complete working cycle o f the prism through­
out its spectral capacity. The outside shaft can be driven by a 
synchro molar or the driving unit of a recording instrument. 

Specification: 

Linear mirror monachroma tar wi th two prisms comprising 
the linear mirror monochromator in lillrow arrangement, 
aperture ratio 1:4, collima tor and collector of 200 mm. focal 
length, gloss prism for wove range 390-1100 mu.. and Ultra· 
sit prism for wove range 205-440 m~l. with Jaw·operated 
rapid dlOngeover mechanism and tamp housing with 6 volt 
30 watt filament bulb wi th pre focus base I KAMS 

Regulating transform er for the low·valtag e 
lamp 110-220 valis A. C. REDYX 
Hydrogen lamp DL-l00, 80 volts 300 mA wi lh stabi lized 
supply unit, complete for 220 volt s A. C. IKAH M 

Complete linear monochromator I KBAB 
(Quotations for equipment far other supply 
voltages on request) 
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MON LA Microscope Lamp 

For microscope stands wi thout built-in illum ina ting 
sys tem the MONLA microscope lamp is recom mended 
as on effi cient l ight source being equally sui table for 
a ll types of vi suo I observa tion and photomicrography. 
It is particularl y recommended fo r use wi th the bin­
ocu la r pr ism magnifiers as well as th e stereoscopic 
microscopes. The lamphouse is adjustable in all direc­
tions on a pi llar wi fh heavy meta l base and equipped 
with a centr ing lamp socket and a focusing illuminat­
ing lens. An ir is diaphragm w ith filter frome can be 
clamped to the lens moun l to provide most favourable 
i llumination in the case of dark fie ld observa tions. The 
type of bulb used is a 6 vo lt 30 walt filament lomp 
o f high and even intensify as we l l as a very fovouro~le 
spectra l composition . 

M ONL A m ic roscope lomp 

Specification : 

MONLA microscope tamp with 6 voll 30 watt butb, centring 
lam p socke t with cob le and plug, focu sing aspher icol 
illuminating lens, universa l ioin t wi th clamping screws and 
supporting pi llar on heavy bose 

Accessories: 

Iris diaphragm with filter frame (50 x 50 mm.) to clamp 10 

the mount of the i lluminating lens 
Heat-absorbing filter 50)( 5O :d mm. 
Special daylight filter 

DC BEE 

DEE M H 
tANEP 
IF TAG 

Monochromatic l ight fill er for C line 
Monochromatic ligh t filt er fo r 0 line 
Monochromatic light filt er for F l ine 
Pillar stand for ligh t filt ers 
Regulating trans former for 100-220 volts A. C. with 
meter, cable and plug 

am-

RegUlating transformer fo r 160-250 valls A. C. wi th om-

IFACE 

IFADA 
I FOEF 

I FS T A 

REDYX 

meier, coble ond plug REPOY 
For O. C. supplies resistances, either fixed or regulating 
models. ore quoted for on request. 

Sodium Vapour Lamp Speci fication : 

For microscopes w ith w hich the light of seporate special MONlA lamp housing on pilla r stand with spec ial socket 
light sources can be conducted to the illumina ting NA RIS 10 receive a sodium burner N ARE Z 
equipment via on adiu stabl e mi rro r, 0 sodium vapour Sodium burn er NAP 0 B 
lamp is available in 0 special mode l o f the MONLA Starting unil for 110 volts A. C. N AP U l 
microscope lamp. for 220 volts A. c. NARAY 

Xenon discharge lamps and mercury vapour high-pressure Jamps 

can be supplied for special requirements and most exacting methods of microscopic work including fluorescence observotions, 

photomicrography, micro ~proiection etc. They can be combined with any of our microscope models and will be quoted for with 

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

the high-pressure mercury vopour lamp produces on illuminatio n of spectral lines thereby making it porticularly suitable for 

fluorescence work (see also page 18 on light sources for the PANPHOT camera microscope). 

57 



• 


F Bibliography 



General des criptions Gra th, P. v.: Swann. M., und Milsthisan. J . M. : Immersion caps for mi­

of the u se of the Elemen! e der physik ol isenen und R~f i nemell ts in polarized l ighl croscopy In Incident light 

polariz ing micros cope dlemischen Kris!ol logroph ie microscopy 


Mlinchen und Berlin 1921 	 J . ell.p. BioI. 21 (1950) p. 226 i n petrology and Alpe,n, B., und Na ma n " ;, G.: 
tech nolOll)l' Including Conll ibulion des me thodes d 'e)(omon Hallimond, A. F.: 	 Troge r, W . E.:technlca' handbooks 	 microscopique e t de cloni/oel ion desManual of Ihe Polori zing Microscope 	 Tobellen :zur optisthen Bcsli mmung chorbonsYork 1953, Cooke , Trough lon & SImmS, 	 d er geste insbil denden Minero le Oull. Soc. fran c. Mink Chris I. 11 (19501 )lid. 	 StuUgarl 1952 

p. 905·938 

Hecht, F., und Zach"" M. H.: 	 Vickers, A. E. J.: tie yse, E.: 
Aloisi, P.: Dber AnwendungHdb . der mik roskopischen Me lhoden Modern me thods of microscopy ....on polorisie rlem 

I minerali dell .... oCC& C 10 loro lithl 'lur Erzielung von Reflexfreihei t 
5 Odd., W len 1954 	 series of papers 

l ondon 1956 

microscopio Hartshorne , N. H., und Stuarl, A.: Zeiss · Nothr. [193-i ) S. 4·6 
Milano 1929 Crys tals and Ihe Polarizing Microscope Winche ll, A. N., Ulld Winche ll, N. H.: 

Hand book for chemists and o lhe rs Elemenh of opl icol mineralog y Stach, E.: 
l o ndon 1934 2. T. : Description 01 minerals Die Anwendu ng def Ol imrnerSlon 

determinazione per mezzo del 	 bei Aul lichlbeleuch tllng 

Amb ro nn, H., lind frey., A.: 
3. Ed ., New York 1937 	 in der Koh lenpetrog roph ie Dos Polarisa lionsmik.roskop. 

G lada uf, 13 (1937) S. 330Seine Anwendung in der Kollaid· larsen, E. S., lind Berman, H.: 

forschung und in der Ftl rbere i The microscopic de lermin ot ion of Ihe Winene ll, A. N.: 


Stach, E.:leipzig 1926 	 nonopaque minerols The oplicol properlies of organiC 
US. Geo!. SII r..... Ou1l848, 2. Ed . (1934) compounds Au llicht·Mikroskop ie mit 

lmmersion skoppenMadison 1943 Be rtraOld, l ., lind ROllbollll, M.: Z.Mikrosk. 12 (1957) H. 7/8, S. 132 
l 'cmp loi d ll microscope pol orison t MocholSchki, F.: 

Paris 1936 G rundlogen de r oll gemei nen 
 Stach , e.: 

Mine ralog ie und KriSlolichemie KohJen .Ansch lifl .Mikroskop ie mi l 
W ien 1946 Buchwa ld, E.: Methy leniodid .1 mmors ion 

EinfUhrung in die Kristolioptik 8renMlolf·Chemie 39 (19581
Manhall, C E.:Sommillng GlIschen , Od . 619 	 Nr. 112, S. 15 
Inlroduclion to Cryslo l Op ti CSBerl in 1952 
York 1949, Cooke, Troug hlon & Simms, 

lid . 


allrri , c. , 
'O'1por'ant publicationsDas Polor isQl ionsmik roslcop 	 WrightMos~boct. , R.: on .he application 0'Basel 1950 	 Zvr Kennzeichnung der grundlegenden universal eyepiec~ 
polarized lighl I n Beoba chtungs melhoden in der 

Chamal, E. M., und Mason, C. W., Polar lsolionsmikroskopie b i ological eX"O'1 l na.ions Burri, C.: 
Handbook of Chemicol Microscopy Z. w in . Mihosk. 63 (1 956) H. 2, Dos Pola riso lions mikroskop 
8th printing S. 72-85. Ba sel 1950. S. 105 
l ondon 1951 Abderhalden, E.: 

Niggli, P.· Rinne· Berek:Hdb. der bioI. Arbeilsme lhoden 

Dllporc, lo, li nd ' earce, F.: Lehrbuch der Mineralogie u. Kristo ll · Berli n vnd Wien An leitung zu op!. Un lersuchungen 
Troi te du technique minerolog ique el chem ie , 3. AIIII . Berlin 1941 , Bd. I, mi t dem Polori saiionsmi kroskop 
petrographique l. Aufl. Berli n 1942, Bd. 2 Ambronn , H., und Frey, A.: Slvllgorl 1953, S. 82 
I. l es methodes a p tiques Dos Polar isolionsmikroskop. 
leipzig 1907 Pockell , F.: Seine An wendung in der Kolloid· 

lehrbuch der Kristo lloplik lorschung ulld in der Forbere i 
l eipzig vnd Berlin 1906 l eipzig 1926 Vorlocolor attachmentDup la ix, S.: 


Determina tion microscop lqu e 
 Raal: , F., lind Tertlen , H.:des mine roux des sables 	 Frey.Wyssling , A., und Bl onk, F.: Ehrenberg, H.: 
Geome lris che Kris toliogrophi e vnd Paris und l iege 19>18 	 Erm illlvng submikroskop'scner Die mine ralog isch.mlkroskopi sthe 
Kri!italloptik und de ren Strukturen 	 Un!envdlung reinsle r Aulbcreitu ngs · 
Arbe its me thoden Tobulo e biologicoe 19, Pors 3, ( 19~8) 	 prodvkleFoppl, lo, und MOnen , E.: Wien 1939 S. 30 	 Z. Erzberg bou vnd Metoflhii lle nwes . Prakli sche Sponllungsopllk 

l eipzig 1950 (W. Jung: Zusommellfossung oller bis 	 Bd . IV (1951). H. 8, S. 287 
R.ig by, G. R.: dahin erlanDter Zahl enwerl e bei 
The thin seclion mineralogy of Objeklen l ie rischen und pflanzl ichen 	 Rasch , S.: 

Fre und, H.: 	 ceram ic moleriols Ursprungs be lr. SI(ibchendoppel. 	 Der Voriocolor, ein Hitlsmillel 'lur 
Hdb. der Mikroskopie in der Technik 	 Brilish Relrac-lo r ies brechung, Schichtendoppel brechung 	 oplisthen Fdrbvng im mikroskopisdlen
Od. I: Die op lische Ol Orundlagen, die 	 Reseordl Associot ion 1948 lE ig endoppelbrechungl J 	 Gesichlslel d 
Inslrumenle und Nebenapparale fur ,Leitz ·Mill . W in. u . Tedm . Bd . I (1958), ,d ie Mikroskopie in der Technik 	 Rinne·Berek: Nr . 2 Osler, G., lind PaUi lite r, A.:T. 1: Allgemeines Ins trumentarium 	 Anlei lung 'l.U oplischen Unt er· 

Phys ical tech niques in blologicolder Durchl ich lm ikroskopie 	 suchungen mit dem ,Eresearch(10 appear shorl ly) 	 Polariso! ionsm ikrosi(ap 
Acod. Press. Inc., Vol. 1·111 (1955.56).T. 2: Allge meines Instrumentori um 	 2. Aufl., $tu ll gort 1953 Vertical Illuminator 1 

der Auflichtm ikroskopio S 
(in prepara tion) 	 Rosenbusd! , H. , und Wiilling , E. A.: Schmidl, W . J.: Berek, M.: 
Bd . II: Mikroskopie de r Bodon sth 6tl.e Mi kros kopi sche Phys iogrophie der Die Bovsle ine des Ticrko rp ers cDo s Probl em der quonti lo liven 
T. 1 : Mikroskopie de r S ie inkoh le, des 	 pe lrogrophi sch wichlige n Mi nero lien im polor isie rl en Lichte Mikroskop ie der Erzm inero lien vnd ~ 
Kokses und de r Braunk ohle 	 2 Bdd ., Stultgor t 1911124 Bon n 1924 sei ne Losung. Zugloich ein 8eltrog 2U E 
T. 2: Mikroskopie der Erze . Aufberei· den Erschei nungen de r Reflexion des 
tungsprodukte vnd HOll enschlock:en 	 Rosenbusd! , H., und Mu gge, 0 .: cSchmidl, W . J .: 	 Lichles on oni so tro pe n obsorbie randen 
T. 3: Mikroskopie in der Erd6 1geo log ie 	 Mik roskopi sche Phys iogrophie der pAn le itl,l ng zu polo risc tion smi kros ko. 	 Kri stofle n 
und der Koliso lze (in preparati on) 	 petrographisch wi ch lige n Minera lien p is chen Un tersuchung err fur Bl010gen 	 Z. Krisl. 76 (1931) S. 396; 71 (1931) S. 1 p
Bd . III: Mikros kopie der Bunlmelo ll e, 	 Bd. 1, 2. Hdll te: Spe'liellc r Teil Bonn 1924 o 
Leichtmetal l.legierungen sowie der Stullgart 1927 Berek, M. : o'
Eisenkoh lenslol f .Leg ieru n g en 	 Elemen tore Einfii hrun g in die Opl ik E. 
Bd. IV, Mikroskopie der Sili kale Schneiderhohn, H. , und Ra mdanr, P.: obsorbierender Kristo ll e UM in d ie 

Schmidt, W . J.: 
Wiuenscnaltl iche Verolfenllid\ungenT. 1: Mikros kopie der Geste ine 	 l e hrbuch de r Erzmi krolkopie Me lhodik ihrer Besl imm ung im c.1907·1 954T. 2: Mikroskopie der keramlschen 	 Bd. I, Berlin 1934 rell eklierlen licht S,G ieSen 1954Rohslo ffe 	 ad. 2, Berlin 1931 Zb . Miner. (1931 ), A, Nr. 6, S. 198, of 

Bd. V: Mik ra skopie des Holzes und ab(Jedruo.I i. Schneiderh6hn.Ramdohr. m
Schmi dt, W . Jdes Popiers 	 Schneidernohn, H l ehrb. d. Erzmikrosk . 1 (1934) S. 127 E,
Die Erforsthung mole kulorer Texluren1. I : Anolom ie des Holzes 	 Er::.mikrosk opi sches Pra ktikvlll 

T. 2: Mikroskop ie des Popiers vnd der 	 Stutlgor t 1952 t ierischer Zellen und Gewebe on Bere" , M.: C,
Hand der PolorisolionsoptikHal l.vera rbe i lungs Ie enn i k 	 Die Verl!:inde rvngen, welche u(Sprung. 8.
Novo Aclo Leopoldina N. F. 11 (1955) 
Nt. 122 , S. -497·516 

Sd. VI: Mikroskopie der Texti lfosern, 	 Szivin y, G. : l ith homogeTl linear po la r is ie rle r i~ 
Text ilien und des l ede rs 	 Kri s tollopl ik Kvgel wellcn in inrem Pola risations· E, 
Bd . VII: Mi kros kopi e in der in Hdb. de r Phys ik Bd. 20, zustand d vrch To la lrcflex ion oder 
chemischen Tedm ik H. Gei ge r und K. Scheel, Ber lin 1928 Schmidt, W . J ., und A. Ketl : durch me lolf ische Reflcxion er leiden. C. 
Od. VIII: Mikroskopie dor mensch · 	 Di e gesunden und die e rkronkle n (Theorie des Opokiliv minalo rs fUr F, / 
lichen NClhrungs· und Oenut'3m ille l Stach, E. : Za hngewe be des Mensch en und d er die Anwendung polorisiert cn lichl es .) '0sowie der l ieristhen Fuller· und 	 l chr buch der Koht cnmikroskopie Wirbeltiere im Polorisot io nsmik roskop S. B. Ge s. Bef6rd. g es. Nolurwiss., E~ 
Oiingem ille l 	 Esse n 1949 Munthen 1958 Morbvrg , 66 (1931) S. 77 E" 

60 



BerCl k, M.l 

Die Anisotropieeffnkta zwischen 

gekreu7ton N ico l, im Auflidit 

Z. Kr ist . 89 (193"1 S. 115 

Be n: Ic, M.: 

Thearie der Anisotropieeffe kte 

zwischen gekreuzten N icols 

im Aufl idit 

Z. Krisl. 89 (1934) S. 1"" 

Bere k, M.: 

Ein Prisma fU r 9QO.Ablenlcu ng , be; 

de m d ie St Orungen ;m Polar isations­

zustand eines wen ig geoffne te n 

StrahlenbOndels korrig iert sind . 

Z. Instrumen ten kun de, 56 (19361 S. 

Berelc, M. : 

Die Bes'immung der optischen 

Anisotrap iekanston ten obsarbie rend er 

Kris tolldurchschn itt e ous Polarisotians · 

beobocht unge n im senkrech t 

reflekt ierten l ich t. 

Z. Krist . 93 (1936) S. 11 6 

Berek, M.: 
Diognostik optisch anisatrape r 
Kristolle ous ihrem Anisatrapiee ffe kl 
zwischen gekre uzlen N icol s im 
Aufl icht 
ZbL Miner. (1936) A, Nt. 1, S. IS 

Berek, M.: 
Fortschrille in der mikroskapischen 
Untersuchung de r Erzm inerolien. 
Quontilal ive Diog nas.i k ous d em 
Anisotrop ieeffekt zwischen gekreuzten 
N icols 
Forlschr. Mine r. 20 (1936) S. 28 

Berelc, M. : 
Ober den EinfluB der O berfHichen­
schichlen be i senkrem lem l ichteinfo ll 
a uf die Besl immung de r optischen 
Eigens ehofl en de r Kri stoll e im Aullich t 
Z. Krist. A, 96 (1937) S. 357 

Berek, M.: 
Opt ische MeBme lhoden im polori­
s ie rten Aufli cht, insanderhei t zur 
Besti mnlung der Erzmi nerolie n mi l 
e iner Thearie der O pti k 
absorbierender Krislulle 
1. 1.: Mikroskopische Melhoden bei 
sen krechlem lichlei nfa ll 
Zbl. Miner. 22 (1937) S. 1 

Berek, M.: 
Zur Menung der St orke des 
AnisotropieeFiektes zwischen 
g ekreuzten N ico ls im AuFt ich l 
N. Jb. Miner. (I943J A,S. 185 

Bruhn" W .: 
KriSlo llogroph ie 
3. AuFt., neu beo rbei te t v. P. Romdahr , 
SommJ. G6s chen, Nr. 21, Berli n 1937 

Cameron , E. N.• und Green, l. H.: 
Aurrichtmethoden 
Econ . Geol. 45, p. 71 9-754 

Comeran, E. N ., und Green, l. H 
PolorizOlion fi gures o nd ra lol ion 
properties il'l rcflec1ed l ight ond Iheir 
appl ication to the iden tifica tion o f 
o re mi nerols 
Econ . Geol. 48 (1950) No.8, p . 719 

Came ron, Hutchinson, Green : 
Sources o f e rra r in the m(la surement 
of ro totion propert ies wi.h the orti 
microscope 
Ecan . Geol. 48 (1953) No. 7, p . 574 

Cameron, E. N.: 
Bemerkung el\ zum Gebrouch von Polo 
r isctiansf ig uren und Vo rbeuerungen 
Econ. Geo!. 46 (1 951) p. 337·340 

Comeron, Hutchinson und Green: 
Feh lerquelle n be im Moss en del 
Roto tionseigenscnof len mi l dem 
Erzmikroskop 
Econ. Geol. 48 (1953) p. 574·590 

Conn , G . K. T. , und 8rod1how, l. J.: 

Polori'Zcd l iOh~ in metal lography 

lo ndon 1952 


Dunsmu ir : 

Die Benutzung poloris ie r.en l ichles 

'lur Untersuchung geatzler Melo ll­

kri stalle und dere n O rient ierung 

Brit. 1. Appl. Phys. 3, p . 264.267, 1952 


Halfmonn, E., und Jenlcne r, A : 

Die Inkohl ung und ihr e Erkennung 

im Mikrobi ld 

G lO ck-auf (1 932) 4, S. 81 


Holfmonns, E., und Jenkn er, A.: 

Be ilrog zu r Kenntrll s d er G lonz kahlen 

Bren ns toff-Chemi e (1932) S. 13 


Hoffmonn , E., Krupe, E., und 

Kuhlwein, F. l. : 

Stond de r mikras kopischen Kah le­

un ters uchul1g 

G lUck-auf (1 934) S. 777·78", 805·810 


Hutdlinson, G . W.: 

Polarisationsfiguren und optische 

Dre hung , ongewondt o uf die Erken ­

nu ng ei niger Kobolt ·N ickel·Sulfo r· 

sen ide und verwond le Minerol ie n. 

To belto re Zusommenslellung der 

optischen Eigens cho fl en 

Econ. Geol. 48 (1953) S. 492-500 


Kladtmonn, F.: 

l ehrbudi der Mine rolog ie 

hero usgcgeb. v. Ro mdahr, P., 

12. Auft. , S tullgorl 1924 

Klodlmonn, F. : 

l e hrbuch dcr Minerologie 

herou~geg eb. v. Ro mdohr. P., 

13. Au f!. , S tuttgart 1948 

Kuhlwc;n, F_ l., Hoffmann, E., und 

Krupe, E.: 

Stond dcr mikics kopischen 

Kohl e un ters uchung 

Glud::ouf P93~ ) 70, S. 777 und 805 


Me hmel, M.: 

Die mi nerotog ische Anolyse in der 

Kerom lk 

Tonindust rie -Zeilu ng 7S (1958) Nr. 516 


Neue rburg, G . J.: 

Mi l dem Auflich'mik ro slcop erzeug le 

optische Figuren 

Amer. Miner. 32 (19471 S. 527·$46 


Neue rburg, G . 1. : 

EHe etes of rota' ion o f ab jec' ives 0'\ 


the o ptica l p roperne~ 01 opopue 

minero ls in po la rized light 

Amer. Miner. 33 (19"8) S. <4 96·502 


Perrymon, E. C. W ., und l ock, J . M. · 

E)(o minotion of me tal~ by polari zed 

ligh' 

No ture (1951) 167, S. 479 


Romdohr, P. · 

Die Erzm inerali en und ihre 

Vt!rw ochsung en 

Berl in 1950 

2. Aufl. 1955 

Ramdohr. P.: 
Klod:.monns l e hrbudl der 
Minera logie , 1" . Aufl a ge 
S'ullgort 195<4 

Schmidt, W . J.' 
Dber die Un'e rluchung I'erische r 
Hor'subs'anzen mi lle Is des 
O pok- lil umino to rs 
Z. Mikrosk. 37 (1920) S. 101 

Schneide rh i:ihn, H., und Ramdohr, P.: 
Erzmikroskop isd\e Bes' immungs to fe ln, 
Anhong zum le hrbudt der 
Erzmikroskopie 
Berl in 1931 

Schneiderhohn, H., und Romdehr, ' .: 
l ehrb udt d er Er'lmik roslco pie 
8erl in 1931 und 1934 

61 

5c:hneiderhohn, H.: 
Erl.m ikroskopisches Prcktikurl'l 
Sluttgort 1952, S. 17 

Schumann, H.: 
Bei trOge zur Schwermine ro lonoly'ik 
f ortschr. Minf:r. 27 (19501 S. 79-106 

5"'umonn, H.: 
Neue re opliscne Methaden Ivr die 
Best im mung von Schwerminerol ien 
EtdOI und Kohle 4 (1951) Nr. 11, S. 684 

Wiro.,ijonslci: 
Kombinierle Unt ersuchu ngen von 
Erzen im Mikrosk op im ref1ck'ie rten 
und du rthfo ll ende n Licht 
Sdtr. Atumil\ . mIner. Ges. 79 (1950) 
S. 304-306, 

o uOerdem ersch. in Zbl . Miner. (1 952) 

H. I, S. 13 


Unropak IncIdent 
light illuminator 

Ehrenberg, H.: 

Die minerologisch-mikroskop ische 

Un te rsuch ung le inster Aulberei tung s. 

p rod ukle , 

Z. En:bergbou u. Metoll huhenwes ., 
Bd . IV. (1 951) H. B, S. 287 

Grehn, J.: 

Milcroskopische Instrumente und 

H,lfsger(j 'e in Freund , H.' 

I. c. Bd . 1, T. 1 (1957) S. 117 

Mehmel , M. : 

Die Bed eutung def opt ischen Un' e r· 

suchungsmethoden fUr d ie 

fe inkeromische Proxis 

5prcchsoa l fU r Kcro mik, G los, Ema il , 

91 (1958) Nr. 12 /)3114 


Phase contrasl 
equtp~ltnl 

_Ith Heine condenser 
tor _ork 'n 
tranS",Uted light 

Barer, R.: 

Pho se'contrasl me 'hods ond 

b irefr ingence 

Nature 167 (1 951 ) p. 642· -643 


Barer, R.: 

Phose ,controst, in 'e rfercnce -conlros t 

and po lo rizing microscopy 

in R. C. Me ll ors: Analyti ca l Cytol ogy 

New Yark und london 1955 


Bene ll, A. H., Jupnilc, H., Osterberg , 

H., und Rid.ords, O. W .: 

Phose Micrascopy 

New Vark 1951 


Cronmon, B.: 

DispersIon s'o in ing wi th phose 

conlro sl nlicroscop e a ccessories: 

The mierase. idenlr fico'ion of quartz . 

Science (1949) p. 110, p . 237 


Folio, louil : 

Ubc r di e Theor ie de s pho sen kon'ros" 

mik roskopes 

Bull. soc. roy. Sci. liege (1950) 

P 382·400 


Frey-Wyuling : 

Ka nt ros teffe id d icke r O blekle 1m 

Pho sen mllc.roskop 

Nolurwiss . J9 (1952) S. 145-146 


Gobler, F.: 

Becke linie, Schneiderhohn· l inie 

und Phasenkon lrost 

N . Jb . Min er., M h (1951) S. 235·256 

Gollsenweslci , G. H. M.: 

Obe r die Anwendungsm60l idlkeiten 

dcr neue n lc ilz· Phosenkonlros teinri ch· 

tung mil Kondensar noch He ine 

Z. win. Mikrosk. u. mllcrosk. Techn . 
61 (1953) H. 4 

Osterberg , H. : 
The proct icol theory 01 pho se 
microscopy 
Trons . N. York , Acod. Sci. (1952) p . 190 

Smithon, E.: 
The opplico' ion of phose con'rosl 
micro$(oPY la mineralogy ond 
petro logy 
Mi ne r. Mog. J. Miner. Soc. 2B (1948) 
P. 384 

Z. rnike, F. : 
Dos Pha se nkanlro$ tverlo hren be; der 
mikroskapischen Beobo chlung 
Z. tech no Phys. 16 (1935) S. "5~ 

Zernike, F.: 
Pho l en 'contros t, o new method for 
nl icrol copic abse rvo tion Ironsporent 
obiccls 
phys ica 9 ( 1 9~2 ) p. 686 ond 97~ 

Phase contrast 
equlp",ent 
lor observations 
in Incident IIghl 

Me nze l, E.: 

Phosen kont ra stverloh re n 

in Fr eund, H.' I. C. 8d. I, T. 1 (1957) 

S. 317 

Mitl chke, R.: 

Die Anwcndung d er PhosenkOli lrosl · 

mikraslcop ie im 8erg· u. HOli enwesen 

Rodox Rds dl . (1952) H. 5, S. 21 6 


Universal rotaUnD stag ItS 

and accessories 

Anderson : 

Bes ' immung der Dicke von Dunn­

sch lilfert mIt de m U·T;sch 

Ame r. Miner. 3' (1951) S. 622 


Be rek, M.: 

Neue Wege wr Un ivenc lmelhode 

N . Jb. I. Miner. " . Petrogr . Beil. 
8d . 48 (1923) S. 34 

Berek, M.: 

Mikraskapisdle Minerolbest imm ung 

mit Hilfe dor Universo ld rehlisch ­

methode n 

Berl in 1924 


8ere k, M.: 

G rund so tzlkhes zur Best im mung de( 

op tischen Indiko trix mil Hi lle des 

Universald reht isdHu 

Schwei'l. Miner .• Pelrogr. Mitt . 29 

(1949) H I , S. 1 


8urri , C.: 

0 0$ Patarisatia nsmikros kop 

Basel 1950, S. 255 If. 


Comord, l. : 

Theorie e ' proetiquc d e 10 mlHhode 

de Fodorow p roc6de classique e t 

melhode o no lytiq ue generol e 

Ann . Min . (13), Mem. 5 (1934) p . 153 


Chudobo , K. : 

Die Fe ld 5pote und ihre prokt ische 

Be l ' immung 

Stuttgo rt 1931 


Dietze l, A.: 

Di e Ide ntili .z: lerung dcr Enlglosungs. 

produkte vo n tech no No'ron , Ko lk. 

Kie sel soure. Glo5ern 

Glos 'echn. Ber. 9 (1 931 ) S. 307 


http:polorisier.en
http:Diognas.ik


Dimler, R. J ., und Slohrmonn. M. A.: 
A mount for the universol stoge studa 
of frogile motoria Is 
Amer. Miner. 2S (1940) p. 502 

Dodge, T. A.: 
The determinotion of optic ang le 
with the universal sta ge 
Amer. Miner. 19 (1934) p. 62 

Doegl05, Th . J. : 
A rapid microscop ic method for 
distinguishing quortz (rom untwinncd 
o ligoclose-o nd esine 
Ame r. Miner. 21 (1936) p. 531, 
2S (1940) p. 228 

Duparc, L., und Re inha rd, M.: 

La determinotion des pla gioclases 

dons les coupon s minces 

Genevc 1924 


Emmons , R. C,; 

The universol stage (with five oxe s 

of roto tion ) 

Mem. Geol. Soc. Amer. B (190) 


Fairbairn, H. W., u. PodolSky, T. : 

Bemerlcungen aber Prozision und 

G enouiglceit bei der Bestimmung des 

o ptischen Achsenwinkels mit dem 
Universoldreh tisdl 
Amer. Mine r. 36 (1951) p. 823 

Hall imand, A. F.: 

Universa l s tage methods 

Min. Mag . (1950) No . 718 


Kleemann , A. W.: 

Nomograms fo r correct ing ang le of 

tilt of the universal stoge 

Amer. Miner. 37 (1952) p. 11 5 


Kohle r, A. L : 

Drehtischmessungen on Plogioklos. 

zwirtingen von Tief- und 

Hachtemperot uropl ik 

Mine r. Pelrog r. Mill. 53 (1942) S. 159 


Melli s, 0 .: 

Gef ugediogromme in 

stereogropnischer Pro jekt io n 

Tschermo k.1 Miner. Pe trogr. Mill . 

(neue Folge) 53 (1942) 


Mell is, 0 .: 

Ein Nomogromm zu r Lokolisierung 

von Mine rolk6rncrn a uf dem U·Tisch 

Mi krosk. 6 (1951) S. 157 


Mell is , 0 .: 

Einiges zur Geome trie der l oge· 

kugcl besetzung 

Tschermoks Mi ner. u. Pelrog , . Mill . 

3. Foige (1954) H. 1 bis 4, S. 138 

MOleboc;h, R.· 
Gber dio Bostimmung de r Brech zahlen 
doppel t brechender Mine ra le im 
godedle n Dunnschli ff 
Nochr. Aka d . Wiss. G Oli ingen, 
Moth.-Phys. KI. (1947) S. 20 

M05cba th, R. : 
Gber re frolc tomelrische Messung en 
und Achsenwinkelbestimmungen nlil 
Hille des mehrochsigen Drehlisches 
Forlschr. Miner. 27 (1948) S. 35 

MaJebach, R.: 
l ur Beslimmung einer definie rlen 
millteren lichlbrechung oplisch 
einochsiger Minerole im Dii nnschliff 
Heidelb. Beilr. Miner. u. Pe trog r. 
4 (1954) S. 269 

Nlki tin, W.: 
Lo methode unive rselle de Fede row 
traduction frant;o ise pa r L. Dupo rc 
uno V. de Dervies 
Geneve, Paris, liege 1914 
2 Bdd. mit Alios 

Nikilin, W .: 

Mikroskopischo Minerolbeslimmung 

mil Hille der Universald rehti sch­

methoden 

Berl in 1924 


Nik ilin , W .: 

Die orienl ier te l oge des Proporoles 

a uf dem Fedorow' schen 

Un iverso Id reh tisd! 

lbl. Miner . A (1930) S. 473 


N ikilin, W 

Korrekl ure n und Vervo ll stondigu ngcn 

d er Diogromme zur Bestimmung de r 

Feldspole no di Fe do row's Methode 

Miner. Petrogr. Mitl. 44 (1933) S. 117 


Ni"ilin, W .: 

Die Fedorow·Methode 

Berlin 1936 


Pfeiffer, H.: 

Mi lu oskop isches Messe n und 

Auszahlen 

In Freund, H., J. c. Bd . I, T. I, 1957, 

5.544 

Piller, H. : 
Bemerku ngen uber den EinfluB d er 
Segmentgro6e und Propo roldic.ke 
ou f d ie Genou igkei l bei der Messu ng 
von Ne igungswinkeln mit d em 
U-Tisch 
Mikrosk. 12 (1957) S. 166 

Plaia, W.: 
Bestimmung kri510110gr. Doten 
kr istollis. geschliffenor Edels leine 
Z. wiss. Mik rosk. 57 (1 940 / 41) S. 137 

Reinh ard , M,: 
Un iversa Idreh tiscnmethoden 
(mil besondere r Berilcksich ligung 
der Plogiok.losbeslimmung) 
Bosel 1931 

Rinne-Be rek : 
I. c. S. 234 If . 

Rittmann , A.: 
Die Zonenme lhode. f in Be il ra g zu r 
Methodi k. in der Plogioklasbest immung 
mit Hille des Theodolillisches 
5<:hwe i:z. Miner.• Petrogr. Milt. 9 
(1929) S. 1 

Sand er, B.: 
G efOgekunde dCf G esteine 
W ien 1930 

Terlsch, H.: 
lwei kristollogrophische Au lgoben 
fu r die s tereogrophische Proje kt ion 
(W ulffsches Nelz) 
Z. Kri st. 103 (1 940) S. 149 

Terlsch, H.: 

lur g ra phische n Verwe ndun g der 

Beziehullgen zwische n dcr Ho up l­

doppelbrechung und joner loU e inem 

be lieb igen Schnit! 

Mi ner. pelrogr. Milt . 51 (1940) S. 168 


Te n sch, H.: 

Die stereograph ische Pro jeklion 

in der Kristollkunde 

W iesbo den 1954 


Tonka, W.: 

Logenkugel und Oiogromm 

Johonneu m, Mine r. Mill . BI. 2 (1954 ) 


Troge r, E.: 

Nomogrcmln zur Reduklion von 

Kippwinkeln am Universo l-Dre hlisch 

Zb1. Miner . u. Petrogr. Abt. A (1939) 

S. 177 

Schumann , H 
la gebostimmu ng d er Oplik eines 
norwegis chen l obrodors mill el s der 
Dreht ischme lhode von Fedorow 
Schweiz. Miner. Pelrogr. -Mi ll. 
Bd . XI (1931) H. 2, S. 231 

Uni versal s tage 

conoscope 

Burri , C. : 
I. c. S. 2a.t, II. 

Schumann , H.' 
Erweilorung der konosilopischen 
Beobochtungsweise d urch den 
Drehlisch 
Fo rlsc.hr. Miner. 21 {1937) S. 102 

Sdlumonn , H.: 
Ole dreh konos kopilche Methode und 
ihre Anwe ndung in St reuproporo len 
I . Geol. Ges. 103, S. 400 

Schuman.n, H.: 
Obe r d en Anwendu ngsbereich de r 
kono$ kopischen Me lhod ik 
Fortschr. Miner. 25 (1 941) S. 117 

Schuma nn, H. i 
O rth os kopi sc.he und kOlloskopische 
Beobocht ungsweise im 
Un iversoldrehtisch 
Mikrosk. 6 (1951 ) S. 104 

Waldn1ann hollowv 

glass s phc .. e 

Burri, C., 
I. ( S.159 

Waldmann , H.: 
G losh ohlkugel lOr Kristall - und 
Ede Is lei nun ters u chunge n 
Schweiz. Miner. Pet rogr. Mdt. 27 
(1947) H. 2, S. 472 

Uni versa l rotating 

s tage UTR 2 
'or poli s hed specin1ens 

Ehenberg, H.: 

Ein neuer Universold reht isch fU r 

An schliffe und seine Anwen dung s­

m6glichkeilen 

Z. Erzberobou und Me tollhullenwes. 
Bd . III (1950) H. 3, S. 65 

Polarizing outfit 

lor sbain 

and s tress tests 

Angio le lli , A.: 

Spo nnungsopllscho Untersuchungen 

in Ko nnex mil Ermudungserschemun . 

gen in G ummier likeln 

Kautschuk und Gummi (1953) H. 9 

\NT 171 


Sonvolet, M,: 

Di e Anwcndu ng der Mikro ­

Spo nnung soptik zu m Studium de r 

plosti schen Deformotion 

Verfohrenstedln . Ber. (1956) N r. 1338, 

S. I283 

Foppl, L. : 

Neue Eriolge in d er Sponnungsoptik. 

I. Ve r. dl . Ing . 81 (1 937) N r_ 6, S. 137 

Foppl, H., und Monro, E.: 
Die Spcnnungsoplik im Diensle 
des Bo uingenie urs 
Z. Bouing., 19 (1 938) H. 23; 24, S. 341 

Foppl , L. : 

Proktische Sponnungsoplik. 

Berli n 1950 


Hc(k e l, K,: 

MolekOlo ri entierung und 

Eigensponnungen in gespritzte n 

Polys tyrolte il e n 

Z. ong. Phys. Bd VII , 

(1955) H. 6, S. 291 


Kuske, A.: 
Die moderne Sponnungsoptik 
Umschou (1952) H. 14, S. 434 

Landwehr, R.: 
Anwendung von Kuns ls loffen zu 
sponnungsoplische n 
In lerferenzversuchen 
Oplik, 9 (1952) H. 12, S. 547 

MeUll!r, C. ' 
Sponnungsoptik 
Be rlin 1939 

Mesmer, G 
Neuere En twick lung der 
Sponnungso pl ik 
Z. Phys. Bd. VI (1954) H. 10, S. 475 

Ne ube r, H" und Foppl, l. . 
Feslig kei tsl ehrc mi tteh 
SPOn nU tlgsoptik 
Munche n 1935 

Oppe l, C.: 
Polor isotio nsopl ische Untersuchung 
r6umlicher Sponnung- und 
Oehnungszus l 6nde 
Forsch. Ing. Wes. 7 (1936) S. 240 

Sthwiega r, H., und Fiedl. r, H.: 
Spo nnungsoplisd-ie Best immung des 
Ihermiscne n Ausdehnvngskoef filoi enten 
von Glosern 
Ann . Pt.ys. 6. Folge, 14, S. 6-4 

Spencer, R. S., und G ilmo re, G _ N.: 
Innere Sponn ungen in 
Polyslyrol-Sp ritzgu6tei len 
Mod . Plas tics 27 (1950) S. 97 

Polar i z i ng attachl'Tlent 

10" the PRADO 
s lide prOJecto,. 

Be rgman n, L.: 
Der Kleinb ildprojek tor im 
nolu rwissenschoftl ichen Unterricht 
Tedmisch-Podogogischer Ve rlag 
Schor/es Druckereie n KG, Wotzlor 

Karnder, F.: 
Polo ri so I ion sa p I ische Oem a nsl ro t ione n 
mil de m PRADO 250 und 500 
Proxis Phys . Chern., Photogr . 015 
(1956) S. 231 

Rosen, S.: 
Der Kle inb ildpro je ldo r 01, 
Experimenliertisch im Unlerrichl 
Mo lh. u . No lu rwiss. Unlerr. 4 
(19SI) H. 3, S. 156-163 

F i rst .. order plate In 
s ubpa ..allel orlentalion 

Erns t, Th., u fl d La ves, F.' 
Die Sichlbormodiung d el Choro\: lers 
(+ bzw. - I cuBers. schwo cher 
Doppe lbrechungselfekte 
No lurwiss . Jg. 31 (1943) H. 516 

B e rek ..otary 

cornpensato.. 

Bere k, M,: 

l ur Messu ng der Doppelbrechung, 

ho upts6 chlich mi l Hille des 

Pol a risolionsm ikroskopos 

Zbl. Miner. (1 913) N r. 13-15 und 18, 

S. 388-398, S. ~27·~3S, S. 446-~70, 

S. 580·582 
Ver6ff . lEITI -Werke, Welzlo r, 
Serie A. N r. 28 

• 

• 

http:Orthoskopisc.he
http:Forlsc.hr
http:Proporoldic.ke


• 


• 


Burri , C.' 
Lc.S.l~O 

Burry , C.: 

lur Theorie und Praxis de r 

Drehkompensaloren floen Berek 
und Ehringhaus 
Z. f. ong. Math . Phys. 

(lAMP), Vol. IV (l953) S. 418 


Meixner, H.: 
Die Sto rk'sthe Methode :tvr Bestim· 
mung des opl isd\en Zonencno rokters 
on keilrondigen Kris tolle n millel s 
Berek·K ompensolor 
Schwe iz. Miner. u. Pe lrogr. Mitt. 
32 {1~52) H. 2, S. 348 

Me lancho lin, N. M.: 

Ober d ie Anwendung des Berek· 

Kompenso1ors ouf schieforienlierle 

Sch nille 

Sc:hr. AUunions miner. Bd . 81 

(1952) H. 2, S. 54 


Mosebo ch, R.: 

Dos Messen optischer Gong . 

unle rschiede mi t Drehkompensotoren 

He idelberger Beilr . z . Miner. 

u. Pe trogr, 1 (1949) H. 516, S. 51S 

Mos. boch, R. : 
Eine Differenzmelhode zvr ErhOhung 
der Me6genouigkeil und Erwe ilerung 
des Me6bereichs normalo, Dreh­
kompensotoren 
Heidelberger Beitr. Miner. Pel rog r. 
2 (1949) S. 172 

Moseboch, R.l 
Ein einfaches Verfohren zur Erh6hung 
de r MeBgeno uigkeil klei ner optischer 
Gangunte rschiede 

_ Heidelberger Bei tr. zlJr Miner. Perrogr. 
2 (1949) S. 172 u. S. 167 

Tobi , A. C.: 

Uso of Berok compensa tor mode 

ea sier 

Geo logie e n Munhouw (NW. SER I 

Jg. 16 (1954) p. 87 


Quarter-_ave 


mica compensator 


Ambronn , H., und Frey , A. : 

Dos Po larisotionsmikroskop 

Leipzig 1926, S. 63 bi s 67 


Berek, M.: 

Ei n lu m Ge hrauch om Polorisations · 

mikroskop gceigneler e lliplischer 

Kompensator 

Zbl. Minor. Pe lrogr. (1930) 

Abl. A, S. 508 


Rim, A.: 

Use of Senarmont compensa to r fo r 

meosuring double. refraction o f flow 

J. Opl. Soc. Amer. 45 (1955) No.5, 
p.393 

Rinne· Bere k : 
I. c. S. 165 und 319 

Berek, M.: 

Em zum Gebrouch zum Polo risotions · 

mikroskop geeigne ter Ko mpensotor 

Zbt. f. Mine r. Petragr. (1930) Abl. A 

S.508 

Brace-KHhler 


compens ator 


Brace, D.: 

Phys. Rev. 18 (1 904) p. 70; 

19 (1 9O-t) p . 218 


Burri , C. ; 
I. c. 5. 150 

Kohler, A .: 

Ein Gl immerprdllchen g ro u 1. Ordn . 

zur Unlersuchung sehr sdiwom 

doppelbredaende r Pr6porote 

Z. wiss. Mikrosk. 38 (1921) S. 29 

Kohler, A.' 

Zbl. Miner. (1930) A. S. 508 


Pfeiffe r, H. H.: 

Ober MeBunsidaerheit und -empfind­

lidakeil vo n Kornpensalormessu ngen 

on biolog ische n Ob ieklen 

Opti:':, 5 (1949) H. 4, S. 217 


Pocke ls, f .: 

Lehrbucher der Kr is talloplik 

Leipzig und Berl i'1 1906 


Rinne-Berek: 
I. C. S. 165 

Quartz _edges 


tor the Wright 

universal eyepiece 


Wright combinalion 

quartz _edge 


Burri, c. , 
I. ,-S. 139 

Rosenbusch, H., und Wiilling, E. A .' 
I. C. S. 586 

Wright, f . E.: 

Tsmermoks Miner. u. Pe trogr. 

Mitt. W ien 20, 1801, S. 275 

J. of Geol. 10 (190'2) p . 33 

Amer. J. Sci. Ar ts , 29 (1910) p. 417 


Wright double 
quartz _edge 

Rosenbusch , H. , und Wull ing, E. A.' 
I.c. S 479 

Wright, F. E.' 

Ame r. J. Sc i. Arts, 

26 (I90B) p . 370; 29 (1911) p. 13.rl 


40hannsen quartz­

gypsum compensator 

Joha nnsen, A.: 

Monua l of Pe trographic Me thods, 

New York 191B 


Nakamura 

half-shado_ plate 

Berek, M.· 
Die Bes tirn mung von AuslOschu ngs · 
r ichtungen doppelt bred1 ender 
inoktiver Kristollplollen mi t Hilfe 
von Ho lbsmollenvorrid1tung en im 
einforbigen Li cht 
N. Jb. Miner. Bei l. 8d 33 (191 2) S 58J 

Burri , c.: 
I. c S 156 

63 

Rinno·Berek i 
I. C. S. 154 

Nakamuro, 5.: 

Zb1. Miner. Pelrogr. (1905) S. 267 


Mac6 de L6pinay 

half-shado_ plate 


Burri C. : 

I c. S, 156 


Mace de Le pinoy, J . c. A.: 
J . Phys. (2) 4 (188S) 276 und (3) 9 

(1 900) S. 585 


Rinne·Be rek : 
I. C. S 154 

Solei I double plate 

Rinne· Be rek : 
I. C. S. 75 

Rose nbulcn, Ii ., und Wiilfing , E. A.: 
I. c. S. <180 

501eil, H.: 
C. R. 31 (1850) S. 148 

Apertometer 

Metx, C.: 

Apertometer fur Trod:en sysleme und 

Immersionsobiekle von den Aper­

tu ren 0 h is 1,65 

Z. ·... iss. Mikrosk. u. mikrosk. Techn. 

49 (1932) 


Universal stage 


refractometer 


Berger, P. L: 

UT·Melhoden, Erfohru ngen mil dem 

LEITZ' schen U-Tisch- Refroklometcr 

Z. ong . Miner. Bd. IV 

{1942/<l3) H. 2/3, S. 240 


Correns, C. W .: 
Besti mmung de r Brechungsexponente n 
in Gemengen fein kOrniger Minerol e 
und von Kolloide n 
Fortschr. Mine r. Krist. Petrogr. 
14 11930) S. 26 

EmmonS circulation cell 

Emmonl. R. C.: 

The double voriot ion of the 

re fractive index determino tion 

Arnet. Miner. 14 (1926) p. 414 


Emmons, R. C.: 

A modif ied universo l s loge 

Amer. Mirier. Vol. 14 (1929) No . 12, 

p. -4<1 1 

Emmon s, R. C.: 
A se t of th irty Imm ersi on medio 
Am et. Mine r. 33 (1929) p. 482 

Emmons, R. C. : 
Th e use of Becke line co lors in 
refroction index det e rminotion 
Am er. Mirie r . 33, 1948, p. 61 2 

Rin ne · Bere "- : 
I. c. S. 177 

Phase contrast 

equipment 


Piller, H.: 

Cber Anwendu ngsm6Qlidakeilen der 

Phasenkontrostm ikraskope fUr 

minerolog ische Untersuchungen 

Z. Kr is l. (195 1) Nr. 5 

Pillar, H.: 

Die Phasenkon traslm ikroskopie als 

Hilf sm iltel zu r Bes tirnmung fein­

k6rnlge r, spezie ll dun ner, tra ns· 

po rente r Mine role 

He ide lberger Beilr. zur Mine r. Pelrogr. 

3 (1952) S. 307 


Sm midl, K. G .: 
Die Phasenkonlraslmikroskope in der 
Slou blem nik 
Staub (1955) H. 41 , S. 31 

Schmid t, K. G., und Hai dermonll5, G.: 
Zur Technik der Stoubrnikroskopie mil 
Pho senkonlros l und Grenzdunkelfeld 
Slaub 18 (1958) N r. 8, S. 236 

Theer, A.: 

Ein Beilrag zur lichr mikroskapischen 

Mincrolbeslirnmung in Feins tCiuben, 

insbe'sondere des Koh renbergboues 

Stoub {1954} H. 30, S. 555 


Thoef, A.: 

Die mikroskopische Auswertung d er 

Siaubpro ben beim be trie blichen 

SlaubmeBverfahren im deutscne n 

Steinkoh lenbergba u 

G lGckouf, Jg. 91 (1 955) H. In, S. 29 


We be r, A. P.: 

Da s Phosenkon lroslverfahren noch 

Zern ike al s Hilfsmillel fUr mikro· 

skopi scho Untersuchu ngel1 durda­

sichtiger Stoffe 

O ptik, 4 (1948) S. 213 


Judo, J ., und Ma -ienbocn , K.: 

UMersuchungen von Feinstouben noch 

der J,..Variolion smelhode im 

Phoserlkont rosl 

Z. WISS. Mikros k. (1959) 

Leitz-Jelley 

micro-refractometer 

Ellin ger, H. W .: 

Dos LE ITZ-Mikro- Rcfrok tometcr und 

seine Anwend ung in der chemiscnen 

Mik roskopie 

Ot. opt. Wsch r. 60 (I 939) S. 98 


Gnei6e, G .· 

Schne llbeslimmungen von Losungs­

konzen lro t lonen mil dem Jelley 'schen 

Mi kro· Refraklomele r 

Dt. Apothe ke r· Zlg. Jg. (1955) 

Nr. I, S. 12 


Je lley, E.: 

E'n Mlkro · Refroktomete r und seine 

Anwendung in der chernisc:hen 

MilHoskopi e 

J . Roy. Microsc. Soc. London, 
54 (1934) p. 234 

Liidy-Tenger, F.: 
Cber die Bestimmung der Bremungs· 
exponenten von Arzneisloffen 
Pho rmOleulico Acro He lvetioe, 29 
(195-1 ) S. 127 

Meixnor, H.: 
Erwei te rt e Arbei tsm6glichkeiten mi t 
dern LEITZ-J elley'schen Mikro­
Re fro ktometer, insbesondere zu r Ein­
bet' ungsmc lhode fur Mi neralogen 
und ( he mike r 
n .. 1,92 bis co. 3,00 
Mik rosk. (1951) H. 112, S. 41 



Opf.r.Schaum, R.: 
Arzneimillelprufung mit dem LEITZ · 
Mikro·Refraktomeler noch E. Jelley 
Phormazeuliscne Zig. (l954J Nr. 37 
S. Ion 

Opl.,·Schoum , R 
Tabnllerl zum LE ITZ·Mikro· Refrak lo, 
meier I, Arznoimittc!prufurlQ 
Edilio Carltor. Aulendorf, 1955 

Rinne·Berek. : 
I. c. S. 179 

Siodr, E.: 
Da s l EITZ·Mikro·Refrak tomeler noch 
Jelley und seine Verwendung in der 
LosunRS' und Anstrich miltel irl rluslrie 
Deu ische Farbellz.eilschri ft, 
(1 951) H. la, S. 348·351 

,,,,blish.d by Ernsl l lllil,, : 

Pra klische Hinweise zur Besl immung 

der lichtbrechung durchsichtiger 

Mine rale im Pulverproporc t unter 

Benutzung des lEITZ·Mikro· 

Rtlfroklometors noch Jelley 

lilte Mikro, N r. 8456 


Fibre ",ea$uring 


eyepiece 


Bona, G., und 8onougu,i, E. : 

Dber die Doppelbrechung kunstlicher 

Fosern 

KoBoidz. 122 (1951 ) H. I , S . 23 


Pfeifler, H.: 

Mikroskopisdles MeU M u. Auszdhlen 

In Freund, H.: I. c. Bd. I, T. 1 (1957) 

S. 529 

Dietrim, W., und Korff , W .: 

Zur MesHing der optilche n 

Doppelbrechung syn theti scher Fose rn 

LEITZ·Mill. W in . u. Teehn. 1 (1959) 3 


Inlegratlng stage 

Abramski , c. , lind Makowsky, M. Th .: 

Methoden und Ergebn isse dflr 

anQewondlon Koksmikroskopie 

In Frl\und, H.t I. c. Bd. II , T.l, 

0954) S. 33.4 


Gerslel, G .: 

Obet die M6glichkeit exokt<:( Bestim. 

mung der Relation zwischen Gewebs· 

bestand teilen (Relative His lometrie 

mit dem LE ITZ' schen Integrat ionstisch) 

Ver. Dt. Gel. Path. 32, Tg. (1 948) S. 140 


Hot-nes, D. : 

Mikroskopische G ru nd logcn der 

lechnischen Gesteinskunde 

In Freund, H.: I. c. Bd. II , 1. 1 (1954) 

S. 363 

Ki,ihlwt-in, F. t., und Hoffmann, E.: 

Petrog raphic und Mikrosko pio der 

Steinkohle in Wi slenschoft un d Praxis 

In Freund, H.: I. c. Bd . II , 1. 1, (1~) 


S ' J< 


Kuhlwoin, Halfmann und Krupe : 

Stand der mik roskopischen Kohlen· 

untersuchung 

GIOck.ouf (1934) S. 7n und 804 


Krouse und Keelmann : 

Zur Kenntnis der kero mischen Brc nl' ­

vorgongo (III) der Einflu B der Breo n. 

bedingungen o. d . Struklurondetungti1 

Sprochsaol Keromik (1936) Jg . 69, S. 45 


landwehr, M.: 

Die wissenscha ftlichen Arbeiten zur 

Bekdmpfung der Siouberhonk ungen 

(Sill koso) der Berg leu te und Forschun· 

gen uber die Entstehung d e r Sil ikose 

im Bergbou 

In Freund, H : I. c. Bd. II, T. 2 (19504) 

S. 623 . 

PechmOlln, H. Y.: 

Die M I:':ros~opie in der Ho lzwaren· 

vero rbe i t u ngs Icdln i k 

In Freu nd, H.: 1. c . Bd . V, T. 2 (1951) 

S. 464 

Pfeiffer , H.: 

Mikroskopische s Menen und 

Auszohlen 

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


Redle r, K.: 

Oller Gewe b$meuungen, insbesondere 

Bes l,mmungen der Gewebsre lot ionen 

,nil dem Integro tionstisen (l EITZ) 

Fronkfurler Z. Polh. 61 (1949) S. 137 


Rin ne ·Berek: 
l.e.S. 148 

Scheumonn, K.. H,: 

'ntegro tlons ti5ch fur dos Shondsdle 

Ana Iysenverfoh ren 

Mine r. Pelrogr. Mitt. 41 (1 931) 

pp. 180 bis 186 


SchuOIord, E. : 

DOS Integro lion sverlah ren in det 

mikroskoplsdlen Techn ik 

In Freund, H.: I. c. Sd . I, T. 1, S. 563 


Stune r : 

AUS1.o hlen mikros.o pischer Beslond· 

teile mit dem In leg rolionstisch 

Z. o berschl. Berg . und Huttenmon n. 
Ve r. Ko ttowilz, 8 (1 931J 

Integrating eyepIece 

Schuchhordl, E.: 

Die Gewebsonolyse mit d am In leg ro· 

lionsok ulor. I. Mitt. Grundlo~en der 

Methodik und Beschre ibuno des 

In strumentes 

Z win . Mikrosk . 62 (1954) S. 9 


Sdl uchhardt, E.: 

Di e Gewe bsonolyse nodI dem linearen 

MeBverfohren 

NOlurwin. 41 11954) S. 167 


Schuchhordt, E.: 

Ole Gewebsono lysc mit d em Inl eg ro· 

tionso kulo r, II. Milt. Rechenme lhoden 

und Al1welldu ngsbeispiele 

Z. wi n. Mikrosk. 63 (1956) S. 28 

Microscope photo",eter 

Bagulh, W .: 
Spektrolphotomelrie kleinflr Obiekle 
mit dem Mikro $kop·Pholometer von 
lEITZ 
In Fre und, H. ' I. c. Bd . I, T. 1, S. 469 

Burri, C.: 
I. c. S. 168 

Huntjens, F. J ., u. K.rev. len, D. W . v :. 

The refl eclance of cool 

Sia otsmile nen in Umb urg, Central· 

lobor, Holl and, Geleen (1953) p. 1·17 


Mccarney, J .: 

A study of the Seyler theory of 

cool refl ectan ce 

Econ. GeoL 47 (1952) p. 202 


64 

Mil<her jee, B. C.: 
Stud ies 01 the reflectonce 01 cool and 
forms of carbon in vert ica lly incident 
lighl 
Fut!I, 21 (1952) p. 153 

Rirlne· Be rek : 
I. c. S. 186 und S. 313 

Sd!neiderhiihn, H.: 

Er l.mikroskopisc.hcs Proktiku m 

Slullgor l 1952, S. 121 ff . 


Stach, E.: 

Die Belti mmung des InkohlungsRrodes 

durch Reflexionsmessung en on Koh lel1' 

sthliHen 

Gluckouf, 8' (1950) S. 912 


Slach, E., und Michel s, H. 0. : 

Ref luion smen ung en on Kohlen· 

onsdlliHen mil dem Serek-Photome te r , 

insbesondere om Exind der Ruhr· 

kohlenfi Oze 

Geo!. Jb . 71 (19S5) S. 11 3 


W ege, E.: 

Chemisch·physikol ische und petro· 

gra phische Untersuchungen on Kohlen , 

Koksen und Crophiten 

VI. Unlllrs ud!u ngen liber dos 

Rell exionsve rmOgen und di e 

Rellexionsa nisolropie von Vilrinit en 

T. I, in : BrenO$ toff.Che mie, 35 
119504 ) H. 112, S. 1 
T. II, in: Brennsloff·Chemie, 3S 

(1~) H. 3/04 , S. 33 


Heating n1Ilcroscope with 
polarizing equlp",ent 
(",odel III P) 

Eng el, F.: 
Zur Hys lere!e bei Pola rimelerku rven 
Glostechn. Be t. 31 (19S8) H. 4, S . 133 

Microscope healing 
and cooling slages 

Ei senberg , K. B. : 
Dber e inen neuen heiz· und kilhlboren 
Mi kro$kopti sch mil selbs 1l0 liger 
Regu lierung (fOr oll e opt ischen 
Bedingungen der Beobach lung) 
Zb. Bokte r iol. Porositenkunde und 
Infeklionskronk heilen, 107 (1928) S. 315 

Kofler, R. : 
Mikromethoden zur Kennz.eichnung 
organischer Stoffe und Stoffge mische 
In nsbruck 1948 

Ko lla r, l ., Kofl e r, A., und 
BrondstCiller, M.: 
Thermo·Mik ro·Melhoden zur Kenn· 
zeichn ung orgon ischer Sioffe und 
Stolfgemisdle 
W einheimJBergSlr06e 1954 

Kofl e r, A.: 
Dber dOl Verhallen von Mi sch· 
kr is lo llen be im Schmelzen und 
Kr isla ll isie ren 
Mlkrosk. 11 (1956) S. 140 

Kunze, W .: 
o er Mikrosko pheiztisch (LEITZ) fur 
Temp. v. - 20:> b,s -I- 350" C 
und seine Ve rwendungsmOgii ch kei ten 
Mik rokosmos, 04S Jg . (1956) H. 11 , 
S.260 

O pfer-Sch oum, R.: 
Mikroskop· Heiz. und Kuh ltisdle nebst 
Hilfsge rcll en 
In f reund , H.: I. c. Bd . I, T. 1, S. 479 

Rinne· Be rek: 
I. c. S. 188 

Weygand, C.: 
CrundJagen und Methoden einer 
chemischen Morphologie det Kohlen· 
sloffverbindungen 
Ang. Chern . 49 {1936) S. 243 

Pholon1llcrogra.phlc 
equlp",enl 

Heune rt, H. H.: 

Praxis der Mikrophotog raphie 

Berlin 1953, 12. Aufl. Berlin 1959 


Mich el K.: 

Di e Mikrophotogrophic 

In Hdb . de r w iu. v. ong . Photogr. 

Bd . 10. Wien 1957 


Miche l, K.: 

Grundzij~e dcr Mikrophotographie 

Jeno 1949 


P. terl i, T.: 

Die Aufnahmen om polorisierlen l icht 

Hoy's Hdb. der W iss. u. ongew. Pho· 

logrophie, Bd . 6, 1. II, Wien 1933 


Reinerl, G .' 

Prokt ische Mikrophotogrophi e 

Halle, Soole 1937 


Sch arf , J. H.: 

Zur Mik ro- und Mokromikrophota ­

o ra phie im polorisierlen Licht 

Nolurwin. Rul\dsch. (J~) 


H. 10, S. ~3 1 

Stade, G ., und Staude, H. : 
Mik ropho togrophie 
l eipzig 1953 

Special lighl sources 
and n1IonoChro",.'oI'S •Be rek, M.: 
Energiebi lon.:cn bei Monacbromo loren 
Inslrumentenkunde, 56 (1936) 
N r. 3, S. 109 

Moos , H.: 
Erfohrungen mit dem LEITZ'schen 
Monoch romotor 
Z. win. Mikrosk. 55 (1938) S. 41 

l inne-Berek: 
I. c. S. 52 und S. 167 

Kriig e r, H. G .: 

Ein neuer Gerodsichl·Spiegelmono· 

chroma tor fur ul trovioJeiles und 

sidllba res Spektro lgeb ie l 

Z. Instrumentenkunde 

This bibliography sho uld not b e 
cons idered complete b ut aims 
01 giving the v ser of polorizing 
inltruments so me in fo rmotio n on • 
fun damental pub licat ia nl and 
parlicvlo,ly Ihose re lating '0 the 
use of LEITZ in1lruments. 

The illvstratians reproduced in this 
calolague may nal conform in 
every deloilta instrumenh su pplied, 
since e fforts or. cons tanlly b ei ng 
made to improve LEITZ instruments 
In the light of modern r.search , 
Blockl or photographs of out 
instruments for publications in . he 
scientific press o n available 
fr•• of charge. 
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