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Figure 1 ï Ascaris (roundworm sec.) in brightfield using a 40x objective. CombineZM was 

used for the increased depth of field calculation [1].  
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Introduction  
The main focus of this paper is to compare the Leitz Orthoplan with the Leitz Ortholux II.

1
 The suitability 

for photomicrography of the Orthoplan and Ortholux II is discussed. 

 

The company Ernst Leitz GmbH is well known for its excellent microscopes. When thinking about Leitz 

microscopes, many famous models known as the Ortholux, Dialux, Laborlux, and Orthoplan come to 

mind. With the introduction of these microscopes, the company became very successful. Leitz sold over 

one million microscopes during ~130 years (see Figure 2). 

 

Figure 2 ï Accumulative sales of Leitz microscopes from 1850 until 1980. Inset shows the administration office building of Leitz, 

which was built around 1954. Inset is © Ernst Leitz GmbH, Wetzlar. 

The Ortholux was introduced in 1937 and sold until the mid seventies. It was the first truly modular 

microscope system that was greatly appreciated by the scientific community. The Ortholux system 

consists of a vast amount of components and accessories satisfying almost any light microscopy 

requirement [2].
2
  

The first microscope, which replaced the Ortholux, was the Leitz Orthoplan . The Orthoplan was first 

introduced in 1965 and sold until the early nineties. The second one is the Leitz Ortholux II , which was 

introduced at the beginning of the seventies and sold until the mid eighties. At the dawn of the grey 

Ortholux II (beginning of the 70s), Leitz also introduced three smaller siblings, the HM-LUX, SM-LUX 

and DIALUX (see Figure 3). 

                                                 
1
 The manuals and brochures mentioned in the text provide important additional information. We recommend that you take the 

time to download a few of them. Links and references are available at the end of this paper in the section ñReferencesò. 
2
 References are listed at the end of this document. 
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Figure 3 - Range of Leitz microscope stands from the 70s and early 80s. From left to right: HM-LUX student microscope, SM-LUX 

routine microscope, DIALUX laboratory microscope, Ortholux II (or Ortholux 2) research microscope, and Orthoplan largefield 

microscope. © 1977 by Ernst Leitz GmbH, Wetzlar. 

There are many similarities between the Ortholux II and its bigger sibling, the Orthoplan. We will 

compare the two in more detail in the chapter ñThe Ortholux II and Orthoplan ï A Comparisonò. 

Before 1976, Leitz used the 170mm mechanical tube length (TL) for its research microscopes of the 

biological type (using diascopic illumination or transmitted light). Of course, the Ortholux, Ortholux II 

and Orthoplan can also be used as metallographic microscopes. In this case, a 170mm mechanical tube 

length is no longer an acceptable choice.
3
 

Leitz objectives made for the 160mm and 170mm TL can be used on all the Orthoplan and Ortholux II 

microscopes of the biological type.
4
 The reason for this compatibility is explained in more detail in our 

paper entitled ñThe Excellent Leitz Microscopes with Black Enamel Finishò published in 2008 [2]. 

We also discuss the use of these microscopes for photomicrography. We introduce three different 

configurations. The first one uses a ñprosumerò digital camera, the Nikon D300. The Nikon Coolpix 990 

is used in the second configuration. Last but not least, a dedicated camera for photomicrography using 

35mm film is introduced.  

The majority of Orthoplan and Ortholux II microscopes are now more than three decades old. These 

microscopes are of very high quality and most of them are still in serviceable condition.
5
  

For additional information about Leitz microscopes, we highly recommend visiting the following Web 

sites: 

 Bernard Doudinôs Web site at http://microscope.database.free.fr/Welcome.html 

 Gordon Cougerôs Web site at http://www.science-info.net/docs/leitz 

 Greg McHoneôs Web site at http://earth2geologists.net/Microscopes/LeitzScopes.htm. 

 

 

                                                 
3
 The mechanical tube length (TL) is the distance between the flange of the objective lens and the seating surface on which the 

eyepiece rests. To complicate matters, an appropriate tube lens is added to the nosepiece to accommodate a certain design of the 

microscope. For a discussion about the mechanical tube length, please see ñAppendix A ï The Mechanical Tube Lengthò. 
4
 In 1976, Leitz adopted German Standard Commission DIN 58887, which recommends a mechanical tube length of 160mm. 

5
 The focusing mechanism must be serviced in order to restore its great performance. Proper alignment has to be reestablished 

using a so-called circular level tool (see http://couger.org/microscope/Roseoptics/Circlar-level-tool.pdf for more information 

about this tool), and a well calibrated stage micrometer must be used to verify alignment. 

http://microscope.database.free.fr/Welcome.html
http://www.science-info.net/docs/leitz
http://earth2geologists.net/Microscopes/LeitzScopes.htm
http://couger.org/microscope/Roseoptics/Circlar-level-tool.pdf
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The Leitz Orthoplan  ɀ An Overview  

In 1965, Leitz introduced the Orthoplan research microscope. The company referred to the Orthoplan as 

the ñPlano Extra Large Field Research Microscopeò and later as the ñUniversal Large-Field Microscopeò. 

This microscope supports a field of view (FOV) index of up to 28.
6
 When examining histological 

preparations, this very large field of view is particularly useful. In this case, the use of Leitz Plano 

objectives (objective designation ñPlò), which are flat-field corrected over the entire FOV, are 

recommended.
7
 ï With a standard condenser for diascopic illumination (such as the condenser system 

600) and wide field oculars, a flat-field corrected FOV of up to 28 is supported over the entire range of 

objective magnifications from 2.5× to 100×. For the Pl 1× objective, a special condenser lens must be used 

to ensure even illumination. 

The foot of the compact stand (length × width = 300 × 295mm) is supported by four dampers protecting 

the instrument against external vibration. It is a heavy stand of around 17kg. The height of the eye level is 

413mm and the total height with tube is around 517mm. For the Leitz Orthoplan research microscope, 

there is an almost limitless collection of components and accessories.  ï Very obvious are the two plastic 

hand rests on either side of the stand. Over time, Leitz released the Orthoplan in different colors. 

Depending on the time of introduction, the hand rests are either grey or black and the color of the stand 

changed from black (very early incarnations of the Orthoplan), hammertone grey (mid sixties and early 

seventies), light grey (mid seventies) to ivory (from late seventies). 

The Orthoplan is equipped with a wide field binocular tube (also referred to as viewing head) FSA-GW, 

which is a combination of binocular observation- and phototube. The FSA-GW offers a mechanical tube 

length compensation, which ensures parfocality of the film plane (or image sensor) and the image in the 

eyepiece for any interpupillary distance. In Figure 4, the eyepieces óAô and óBô are shown both at their 

narrowest and their widest separation. For the narrowest position, óyô is the distance between the prisms 

ó1ô and ó2ô and óxô is the distance between the prisms ó3ô 

and ó4ô. When moving the pair of eyepieces from the 

narrowest into the widest position, the prisms ó1ô and ó2ô are 

moved apart to the distance óyǋô and the set of prisms ó1ô, ó2ô 

and ó3ô are lowered in the direction of prism ó4ô. The 

distance óxǋô is now the new separation between prisms ó3ô 

and ó4ô. The distance óxǋô is appropriately changed so that 

the optical path length from prism ó4ô to the intermediate 

image plane is kept constant. This applies to all 

interpupillary distances from 55 to 75mm.  

The square mechanical object stage (No. 660) is 210mm by 

150mm and offers a traversing range of 76mm by 50mm.  

Several revolving nosepieces are available. The ones for the 

170mm TL can have a 1× or 1.25× tube lens. While NPL 

objectives corrected for a 170mm or 160mm TL should be 

used with a 1.25× tube lens, the appropriate Pl objectives 

can be used with a 1× tube lens to achieve the maximum 

FOV of 28mm. 

Figure 4 ï Optical structure elements of Leitz binocular 

photo tube FSA. From [4], © 1977 by Ernst Leitz GmbH, Wetzlar. 

                                                 
6
 The field of view index represents the diameter in mm of the intermediate image visible with the eyepiece. 

7
 The degree of correction for image flatness varies. Pl objectives are corrected for image flatness over a FOV index of 24 to 28. 

NPL objectives are corrected over 18 to ~24, and EF objectives are corrected over 14 to ~18. 
































