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(57) ABSTRACT

A modular microscope system includes a plurality of stack-
able housing modules each having a plurality of inwardly
pointing protuberances provided with one or more precision
stop surfaces thereon for removably mounting and position-
ing a plurality of prealigned functional element carriers
having corresponding precision stop surfaces thereon for
engagement with the precision stop surfaces of the housing
module protuberances.
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1
MODULAR MICROSCOPE SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The 1nvention pertains to a modular microscope system
with an assembled microscope basic unit, which has a
stand-foot, a stand upper part, and an intermediate module
with an attachable binocular housing.

2. Prior Art

A microscope 1s already known from DE 30 37 556 Al,
with a basic frame, 1n the vertical part of which dovetail-
oguides are superposed, so that drawer-shaped modules can
be linked 1nto them. The dovetail-guides, which are referred
to as gliding-guides, are continuously formed at the inner
wall of the housing. They require a high amount of manu-
facturing precision throughout the entire shiding length of
cach module. Because these gliding-guides are recesses in
the mner wall area of the vertical stand carrier-part, which 1s
designed 1n a compact construction type, manufacturing
problems occur in the precise production of many
superposed-layered parallel dovetail-guides. Heat influences
have a negative impact as well, since larger temperature
intervals may lead to pressure loads or tensile loads respec-
tively between the inner wall of the housing on the one hand
and the slide-in module on the other hand, which finally
results 1n a more or less cumbersomely moving drawer-
ouide.

Furthermore, a chassis for optical devices 1s known from
EP 90 967 B1, which i1s designed as a 3-dimensional
distortion-stiff hollow structure, which may be assembled of
several parts and for which extended aluminum oxide 1s the
recommended material. In this, the individual housing parts
may be “trimmed on”, 1.€., sintered together or they may be
detachably connected with each other, e.g. screwed connec-
fions with a tie rod. In the case of sintered groups of parts
a quick exchange of individual basic-unit-parts 1s not pos-
sible. In case the parts of the ceramic-chassis are connected
through screws or other anchoring means, problems occur
due to the different choices of materials (on the one hand
ceramic, on the other hand, metal screws or metal rods
respectively). It is also technically not entirely possible to
produce basic-unit housings from ceramic materials with the
required narrow tolerances for precision microscopes. An
additional disadvantage 1s the susceptibility to damage or
wear respectively for modularly-designed parts made from
ceramics (1.€., especially parts intended for a fast exchange).

SUMMARY OF THE INVENTION

It 1s thus the task of the proposed invention to design a
microscope system of the type described above, in which a
modular microscope system 1s described under consider-
ation of ergonomic aspects and the utilization of modem
manufacturing processes, 1n which a system-integrated up
and down rating of the individual system parts 1s possible,

whereby the height of the eyepiece remains constant for the
observer.

The task 1s solved 1n the proposed invention by forming,
the basic-unit as a frame-construction-type in several parts.
Moreover it contains precision-stop-surfaces for the exactly-
aligned positioning and mounting of carriers, on which
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optical and/or electronic pre-aligned and completely-
assembled individual parts or groups of parts, which are
cgathered 1nto functional units, are arranged. The precision-
stop surfaces may be shaped especially as small-dimensional
plane contact surfaces or bearing surfaces respectively.
which correspond regarding their arrangement 1n the plane
or the space of the housing to the surface or spatial dimen-
sions respectively of the carrier, which can be placed in the
correct position. It 1s moreover also possible that the
precision-stop-surfaces are not shaped as plane contact or
bearing surfaces respectively, or as point contact or point
bearing surfaces respectively. In an especially advantageous
design type, at least one one-piece combination-stop-surface
system 1s 1ntended for the exact positioning of a carrier. It
contains at least two precision-stop-surfaces, which are
located 1n defined spatial arrangement-preferably in levels
vertically aligned towards each other. The above mentioned
precision-stop-surfaces may, €.g., be arranged on cylindrical
or truncated-cone-shaped housing protuberances, which
hang like stalactites from the inner ceiling wall of a basic-
unit part. It 1s also possible that the precision-stop-surfaces
are arranged on cylindrical or truncated cone-shaped
housing-protuberances, which reach up from the 1nner floor-
wall of the basic-unit part.

In a further design type of the proposed invention, the
housing protuberances which carry the stop-surfaces may be
partially contained along their longitudinal extent by the side
walls of the basic-unit parts or may spatially merge with
them respectively. In addition, 1t 1s possible that plane and/or
angular wall-shaped housing-inner-space dividers are
intended for the mner space of the basic-unit parts, which
may possibly contain precision-stop-surfaces. For this the
stop-surfaces can be designed 1n such a way that they are
located only on a raised partial-arca of the housing-inner-
space-divider. The arrangement 1n the proposed ivention
may be such that some of the protuberances or housing
iner-space-dividers respectively which contain the bearing
contacts, have bore holes along their longitudinal extent,
which correspond to respective clearances, €.g. holes, halt-
holes long holes, slits and indents 1n or on the carriers
respectively.

The carriers may be shaped basically two-dimensional,
c.2., as a platform, plate or shider for the attachment or
insertion to or nto one of the partial systems of the micro-
scope’s basic unit. It 1s, however also possible that the
carriers are shaped as three-dimensional housing-parts, e.g.
as a pipe, block, cube, prism, or as a parallelepiped or
angular chassis-part for the attachment or insertion or sliding,
to or 1nto at least one of the partial systems of the micro-
scope’s basic unit.

For a further design type of the proposed invention, at
least one holding-element 1s additionally intended, which
reaches at least partially around the carrier in due form,
whereby corresponding precision-stop-surfaces are also
intended for the exact positioning of the holding element.
The carrier may also be shaped as a slide-in-module, in
which several filters are arranged consecutively along its
optical axis, which may be brought into operating position
individually if chosen with corresponding filter-slides. The
carrier may also be shaped as an angular holding-element for
the microscope-table, whereby the holding or guide respec-
tively contain precision stop and guide surfaces in the
vertical area of the upper part of the stand for a smooth-
working vertical shifting (z-direction).

It 1s possible that the carrier contains not only optical parts
like mirrors, lenses and stops but also a completely
assembled turret-installation, which in turn contains pre-
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aligned and completely assembled parts of the same type but
of different optophysical function, e€.g. fluorescence-
dividing cubes. The carrier may also be shaped as a shide-in
module, 1n which several stops are arranged along 1ts optical
axis, €.g. location fixed or location variable fixed-stops or
form variable stops. These may be brought into operating
position through a designated controlling device and 1n a
orven case be adjusted according to their size. It 1s also
possible that an intermediate-module, containing a tube lens
1s provided, which can be attached to the collar horizontal
part of the upper precision-stop-surfaces. This may then be
exchanged 1n such a way for another intermediate-module,
containing not only a tube-lens but also a controllable and
prealigned Bertrand lens, that the height of the eyepiece of
the enfire microscope system remains unchanged. A further
intermediate-module 1s characterized by containing addi-
fionally a discontinuous enlargement-changer or a zooming
system or a polarizing-arrangement respectively.

BRIEF DESCRIPTION OF THE DRAWING

The 1nvention 1s described by the figures below 1 more
detail. They show:

FIG. 1a: a perspective view of a modular microscope
system as proposed by this invention;

FIG. 1b: a perspective depiction of the system depicted in
FIG. 1a from a different view with an additional housing
module;

FIG. 2a: a stand-foot 1n perspective depiction, partially
cut open;
FIG. 2b: a slide-1n filter-module 1n perspective depiction;

FIGS. 3a—3c: conical housing protuberances with
precision-stop-surfaces;

FIG. 3d: a wall-shaped housing-inner-space-divider with
precision-stop-surfaces;

FIG. 4a: the upper part of a stand 1n perspective depiction;

FIG. 4b: a two-dimensional carrier with pre-aligned parts
as proposed by this invention;

FIG. 4c: the carrier depicted 1n FIG. 4a with an additional
dovetail-guide;

FIG. §5: an intermediate-module.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1a and 1b respectively depict a modular micro-
scope system with a microscope basic unit, which consists
of a stand-foot (1), the upper part of a stand (2) and an
intermediate-module (3), with an attachable or mountable
binocular-housing (4). The stand-foot (1) merges with the
observer facing part into an ergonomical, flat tooth rest (5)
which 1s mounted on both sides. The upper part of the stand
(2) has a vertical part. Manual operating devices (6) are
provided on or in its side areas, which direct the movement
or controlling processes. A precision-guide for a table-angle
(8), which 1s detachably linked to the microscope-table (9),
1s intended for the vertical part of the upper part of the stand
(2), which faces the observer.

A mirror-housing (10) is adapted in that area of the
vertical-part of the intermediate-module (3), as well as the
upper part of the stand (2), which points away from the
observer. Lamp housings (11,12) on the one hand and an
additional housing-module on the other hand are coordi-
nated to this mirror-housing (10). The additional housing-
module contains among others the electrical or the electronic
respectively provider and controlling installations for the
entire system (cf. FIG. 1b).
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The modular construction-alignment and assembly-
principle proposed by this invention 1s described below 1n
further detail with special reference to FIGS. 3a to 3d 1n
connection with FIGS. 2a and 4a to 4c.

In order to 1ncrease the rigidity of the frame-constructions
for complex assembled, modularly designed optical preci-
sion equipment, especially microscopes and to proceed at
the same time 1n a flexible manufacturing and material
saving process and a service and assembly-friendly con-

struction concept, the individual microscope-basic-unit-
modules such as stand-foot (1), upper part of the stand (2)
and 1ntermediate-module (3) are manufactured in a one-
piece construction-type. They can be produced e.g. 1 alu-
minum or brass 1n a single manufacturing process, whereby
partition walls or transverse fins or posts or angles or stakes
respectively are made for the respective inner spaces of
these basic-unit-modules together with the actual housing-
module. In this application they are generally referred to as
inward-pointing housing protuberances. It 1s significant here
that the positioning and final dimensions of these protuber-
ances need not yet comply to the final required precision.
The truncated cone-shaped protuberances (14—16) depicted
in FIGS. 3a to 3¢ or the wall-shaped housing-inner-spaces-
divider (17) depicted in FIG. 3d are subject to a mechanical
precision-final treatment 1n a further processing phase, in
which they receive preferably plane precision-stop-surfaces
(18—-20), which correspond to the respectively precise manu-
factured counter-surfaces of the carriers. The protuberances
may also contain several precision-stop-surfaces, as 1s €.g.
shown 1n FIGS. 3b or 3c respectively.

The longitudinal extent of the truncated cone-shaped
protuberances should, due to static construction reasons
preferably point in the direction of gravity, whereby, 1t 1s of
little importance whether they are formed like stalactites at
the 1nner upper ceiling wall of a horizontal housing-part or
whether they are positioned on the mner base surface of the
horizontal basic-unit part in stalagmite-shaped columns or
posts or stakes respectively. It 1s however also possible to
have elements (23) shaped into the inner vertical walls of the
horizontal basic-unit-part, compare FIG. 4a, which merge as
cylindrical or truncated-cone-shaped elements alongside
their longitudinal side partially with the vertical inner-wall
and which narrow-down downwards, 1.e., 1n the direction of
the stand-foot (1). As can be seen directly in FIGS. 4b or 4c
respectively, the carrier depicted there (24) shows corre-
sponding flange-surfaces 1n or on the side, facing the upper
part of the stand (2), which correspond to the stop-surfaces
(22).

Although a 3-point contact 1s due to reasons of construc-
tion suflicient for the exactly-aligned positioning of essen-
tially two-dimensional carriers (24), it may be useful for
large-surface dimensions to produce a 4-point contact or a
larger number multi-point contact. In either case a discon-
tinuous contacting of modules, module-parts or carriers (24)
respectively occurs. This marks an essential difference to
conventional dovetail-guides, which have to have continu-
ous longitudinal-guides 1n the sliding-direction, which leads
to the disadvantages described above.

The carrier (24) in FIG. 4b has individual parts, e¢.g. a
surface mirror (26), lenses (27-29) as well as—in a given
cage—additional pans which are beam-deflecting, beam-
manipulating or change the diameter of the beam respec-
fively. It 1s of special significance for the proposed mmvention
that all of the parts on the carrier (24) are already pre-aligned
and completely assembled so that the carrier (24) may be
regarded 1n a sense as a “mounting-part” for every individu-
ally positioned optical part. It 1s thus only necessary to attach
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a carrier (24), prepared in such a way, to the, in the present
case, openly accessible upper part of the stand (2), whereby
the precise-stop-surfaces on the carrier (24) as well as 1n the
inner space ol the horizontal part of the upper part of the
stand (2) ensure an exact positioning and mounting of each
part (26—27) in regard to the entire system. The carrier (24)
1s linked with screws. Other equivalent linking-means are
also concelvable, although a screwed linking has the advan-
tage of a detachable connection, e.g., for purposes of recon-
figuration in a change from one microscopic observation

type to another.

The arrow (30) in FIG. 4b indicates the direction of
incidence of an 1llumimation beam. The component on
carrier (24) represents an epi-illumination module. It is in
optical connection to a fluorescence-divider turret (31),
which contains four fluorescence-divider cubes (32-35),
whereby the fluorescence-divider cube (34) 1s in operating
position in the depicted version. It deflects the (30) incident
light path in the direction of the arrow (36) vertically
downwards 1n the direction of the not-depicted objective-
turret, which, as can be seen 1n FIG. 4a, may be inserted as
a slide-1n module 1nto that part of the horizontal area of the
upper part of the stand (2), that faces the observer. This is
indicated merely schematically by the depicted arrow (37a).

A filter module (39) may be inserted into the slide-in
opening, marked by (38), in the familiar way, as shown in
FIG. 2b. This module consists of e.g. four hinged {ilters
(40—43), which may be brought consecutively into the path
of rays, its optical axis in the area of the module (39), or the
carrier (24) respectively, through correcting elements
(44—47), which can be operated from outside. Because the
positioning of filters 1n the optical illumination ray path 1s
relatively alignment-uncritical, a highly precise sliding-
guide 1s not necessary for the module (39).

The second slide-in opening (49) in the horizontal part of
the upper part of the stand (2) serves for the insertion of a
not-depicted stop-module, compare the slide-in direction
indicated by the arrows (50) in FIGS. 4b as well as 4c. The
stop-module (51) 1s brought into operating position through
a dovetail-guide, as can be seen 1n FIG. 4¢. For this it 1s of
oreat significance that the dovetail-guide 1s integrally con-
nected with the carrier (24). This means that the precision
ouide 1s not installed in the frame-part of the shde-in
opening (49) itself, but at the carrier (24), which can be
positioned 1n exact alignment. The slide-in opening (49)
itself as well as the already-mentioned slide-1n opening (38)
may therefore be manufactured relatively “imprecise”, 1.e.
without complex detail-fimishing and thus with expanded
tolerance, because the required precision-positioning 1s only
realized in the dovetail-guide (52) which is installed on the
carrier (24). Thus the cumulative tolerances are reduced by
one element because the slide-in opening (49) intended for
a first module (2) can be manufactured with a reduced
tolerance, whereas the carrier with 1ts anyway in narrow
tolerance produced precision-stop-surfaces requires only a
correlative precision-treatment regarding 1ts integrally
articulated dovetail-guide. Since the goal of any manufac-
turing and service-friendly parts assembly of complex opti-
cal system equipment 1S a minimizing of cumulative-
tolerances, significant cost and manufacturing advantages
result from the by this invention proposed ways to shide-in
and position the stop-module (51).

As FIGS. 4a and 4b 1n connection with FIG. 5§ show, an
intermediate-module (3) (FIG. 5) may be mounted after the
insertion of the carrier (24) in the open upper part of the
stand (2). It contains a tube lens (53) and has in its lower area
as well as in its upper, the binocular-housing (4) facing area,
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corresponding, precisely produced stop and mounting sur-
faces. Other 1ntermediate-modules, which contain e.g.
besides the tube lens also a Bertrand lens or an enlargement
changer or are designed as a polarizing-module, are—as a
choice of the observer-also adaptable, without changing the
eyepiece height for the observer. Further clearances (54) or
(55) respectively in the side walls within the horizontal-area
of the upper-part of the stand (2) are intended for the
insertion of a polarizer or an analyzer respectively.

A pipe-shaped carrier (56) is located in the inner area of
the stand-foot (1), as shown in FIG. 2a, in which lenses (57,
58) as well as a radiant field stop (59) and an aperture stop
(60) are mounted as an already pre-made and pre-aligned
unit. The pipe-shaped carrier (56) serves as a mounting and
represents a module which can be positioned in exact
alignment in the optical axis (61) of the illumination area
through 1ts housing protuberances with their precision-stop-
surfaces proposed by this invention. The illumination beam,
after leaving the radiant-field-stop (89), hits a surface-mirror
(62), which is exactly positioned on two battered walls,
which 1n turn have precision-stop-surfaces themselves.
While the carrier (24), depicted in FIGS. 4b or 4c
respectively, 1s designed essentially two-dimensional
(plane), the carrier (56) is designed as a cylindrical three-
dimensional pipe. Such special forms may require at least
one holding element, which reaches at least partially around
the cylindrical carrier in due form and has precision-stop-
surfaces, too, which correspond to the already in the
housing-modules present precision-stop-surfaces. Further
details regarding this pipe-shaped carrier-mounting are
described 1n a patent application with the title “microscope
stand-foot,” which has been filed at the same time.

The modular microscope system proposed by this inven-
tion makes it possible to attach, screw in, and to produce and
assemble all required or by choice included housing-
modules or under-modules or carriers respectively, on which
pre-aligned and completely assembled individual parts or
groups of parts are arranged, on the provided precision-stop-
surfaces or attachment surfaces respectively, without addi-
tional alignment or optical adjustment expenditure. The
upper part of the stand or the foot part respectively contain
for this purpose mechanical, precisely-produced mounting
surfaces for the mounting of these modules, as well as
additional housing parts.

This results in the following overall advantages:

1. Adjustment mistakes or alignment inaccuracies are
detected early, 1.¢., already 1n the individual module, not just
in the final end-product.

2. A service-Iriendly parts-assembly 1s parallel possible.

3. The modularity of the entire system reaches a new step
in quality; all construction groups are easily exchanged. This
also allows for a reconfiguration from one 1llumination type
to another with no changes to the ergonomical or conceptual
overall concept. The filter module (39), e.g. may be inserted
into the stand-foot (1) (see FIGS. 1b, 2a and 2b) or into the
slide-in opening (38) in the upper part of the stand (2). The
exact positioning of the carrier on the protuberances of the
inner walls of the housing result by way of a “stilt” or a
“pile-work™ construction type, 1n a construction principle
which 1s stable and free of interference-susceptibility, also
under thermal considerations, because temperature influ-
ences have an especially negative impact 1n the area of
construction of optical precision-equipment, since they lead
to unwanted de-alignments and adulterations. An uncon-
trolled heat-flow to the carrier 1s i1mpressively avoided
through the material-saving construction design “on stacks.”
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The proposed multi-point contact mounting or hinge
respectively, avoids as a discontinuous mounting or trans-
lational direction-concept respectively disadvantages, which
occur due to the system design in the continuous transla-
fional mechanism of the dovetail-type. The concept pro-
posed by this invention finally leads to an ergonomical

modular microscope system, in which a system-integrated
up and down rating of modules or under-modules respec-
fively can be done safely and 1s reproducible without accept-
ing any other disadvantages.

PARTS LIST

. stand-foot
. upper part of the stand
. Intermediate-module
. binocular-housing
. tooth-rest
. manual-operating-device
. precision-guide
. table-angle
mlcroscope -table
10. mirror-housing
11/12. lamp-housing
13. housing module
14/15/16. truncated cone-shaped protuberances
17. wall-shaped housing-inner-space-divider
18—-22. precision-stop-surfaces
23. elements shaped to the mner wall
24. carrier
25a. boreholes
25b. clearances
26. surface mirror

27-29. lenses
30, 36. arrows

31. fluorescence-divider turret

32-35. fluorencence-divider cube

37a . slide-1n direction for objective-turret
3’/b. objective-turret

38. slide-in opening for filter-module (39)
39. filter-module

40-43. filter

4—-4'7. correcting elements
49. optical axis

49, slide-1n opening for stop-module

50. sl

O OO~ Ok =

1de-1n direction
51. stop-module
52. dovetail-guide
53. tube-lens
54. polarizing-slide-1n opening
55. analyzer-opening
56. pipe-shaped carrier
57-58. lenses
59. radiant field-stop
00. aperture-stop
61. optical axis
62. surface-mirror
What 1s claimed 1s:
1. A modular microscope system comprising:

a stand-foot housing module;

an upper stand housing module having a vertical portion
removably mounted on said stand-foot housing module
and a horizontal portion extending from said vertical
portion;

an 1ntermediate housing module removably mounted on
said horizontal portion of said upper stand housing
module, said intermediate housing module having a
binocular housing removably attached thereto;
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cach of said stand-foot housing module, said upper stand
housing module, and said intermediate housing module
having a plurality of inwardly pointing housing protu-
berances integrally formed therewith, each of said
protuberances having at least one precision stop surface
thereon;

a plurality of carriers removably mounted within said
housing modules, each of said plurality of carriers
having a plurality of component parts connected thereto
in prealigned arrangement to form a functional unit;

cach of said plurality of carriers including a plurality of
precision stop surfaces for correspondence with said
precision stop surfaces of said housing module within

which said carrier 1s mounted to precisely position said
carrier.

2. The modular mlcroscope system according to claim 1,
wherein said plurality of precision stop surfaces of a housmg
module includes at least one plane contact stop surface and
at least one bearing stop surface.

3. The modular microscope system according to claim 1,
wherein said plurality of precision stop surfaces of a housing
module mncludes at least one point contact stop surface and
at least one point bearing stop surface.

4. The modular microscope system according to claim 1,
wherein at least one of said plurality of protuberances of a

housing module 1ncludes a pair of precision stop surfaces
lying in orthogonal planes.

5. The modular microscope according to claim 1, wherein
at least one of said protuberances of a housing module 1s
ogenerally 1in the form of a cylinder.

6. The modular microscope according to claim 2, wherein
at least one of said protuberances of a housing module 1s
cgenerally 1n the form of a truncated cone.

7. The modular microscope system according to claim 3,
wherein said at least one protuberance extends downward
from an 1mner ceiling wall of said housing module.

8. The modular microscope system according to claim 6,
wherein said at least one protuberance extends downward
from an mner ceiling wall of said housing module.

9. The modular microscope system according to claim 5,
wherein said at least one protuberance extends upward from
an mner fHoor wall of said housing module.

10. The modular microscope system according to claim 6,
wherein said at least one protuberance extends upward from
an 1ner ceiling wall of said housing module.

11. The modular microscope system according to claim 5,
wherein said at least one protuberance extends axially 1n a
vertical direction along an 1nner side wall of said housing
module.

12. The modular microscope system according to claim 6,
wherein said at least one protuberance extends axially 1n a
vertical direction along an 1nner side wall of said housing
module.

13. The modular microscope system according to claim 1,
wherein at least one of said protuberances of a housing
module 1s 1n the form of a wall-shaped inner-space divider.

14. The modular microscope system according to claim
13, wherein said wall-shaped 1nner space divider includes a
bearing precision stop surface on an elevated portion
thereof.

15. The modular microscope system according to claim 1,
wherein said protuberances of a housing module include
boreholes extending through precision stop surfaces thereof
for receiving fasteners extending through clearances in
corresponding precision stop surfaces of an associated car-
rier mounted within said housing module.

16. The modular microscope system according to claim 1,
whereln at least one of said plurality of carriers 1s a flat plate.
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17. The modular microscope system according to claim 1,
wherein at least one of said plurality of carriers 1s a tube.

18. The modular microscope system according to claim 1,
wherein at least one of said plurality of carriers 1s slidably
received within an opening 1n said upper stand housing
module and includes a plurality of consecutive filters indi-
vidually selectively positionable on an optical axis.

19. The modular microscope system according to claim 1,
wherein one of said plurality of carriers 1s mounted within
said vertical portion of said upper stand housing module and

includes a horizontally disposed table connected thereto for
vertical travel.

20. The modular microscope system according to claim 1,
wherein at least one of said plurality of carriers includes a
turret containing a plurality of related optical elements for
enabling selective positioning of one of said plurality of
optical elements on an optical axis of said carrier.

21. The modular microscope system according to claim
20, wherein said related optical elements are beamsplitters.

22. The modular microscope system according to claim
20, wherein said related optical elements are objective
lenses.

23. The modular microscope system according to claim 1,
wherein a plurality of 1dentically-sized intermediate housing,
modules are provided for interchangeable mounting on said
horizontal portion of said upper stand housing module, each
of said plurality of intermediate housing modules containing
a different optical system therein.

24. The modular microscope system according to claim
23, wherein one of said plurality of intermediate housing
modules contains a tube lens in combination with a Bertrand
lens.

25. The modular microscope system according to claim
23, wherein one of said plurality of intermediate housing,
modules contains a zoom lens system.

26. The modular microscope system according to claim
23, wherein one of said plurality of intermediate housing,
modules contains a polarizing module.

27. A modular microscope system comprising.:

a stand-foot housing moduile;

an upper stand housing module having a vertical portion
removably mounted on said stand-foot housing module
and a horizontal portion extending from said vertical
portion,

an intermediate housing module removably mounted on
said horizontal portion of said upper stand housing

module, said intermediate housing module having a
binocular housing removably attached thereito;

at least one of satd stand-foot housing module, said upper
stand housing module, and said intermediate housing
module having a plurality of housing profuberances,
each of said protuberances having at least one preci-
sion stop surface thereon;

at least one carrier removably mounted within one of said
housing modules, said carrier having a plurality of
component parts connected thereto in prealigned
arrangement to form a functional unit;

said carrier including a plurality of precision stop sur-
faces for correspondence with said precision stop suir-
faces of said housing module within which said carrier
s mounted to precisely position said carrier.

28. The modular microscope system according to claim
27, wherein said plurality of precision stop surfaces of said
one housing module includes at least one plane contact stop
surface and at least one bearing stop surface.

29. The modular microscope system according to claim
27, wherein said plurality of precision stop surfaces of said
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one housing modiule includes at least one point contact stop
surface and at least one point bearing stop surface.

30. The modular microscope system according to claim
27, wherein at least one of said plurality of protuberances of
said one housing module includes a pair of precision stop
surfaces lying in orthogonal planes.

31. The modular microscope according to claim 27,
wherein at least one of said profuberances of said one
housing module 1s generally in the form of a cylinder.

32. The modular microscope according to claim 27,
wherein at least one of said protuberances of said one
housing module is generally in the form of a truncated cone.

33. The modular microscope system according to claim
31, wherein said at least one protuberance extends down-
ward from an inner cetling wall of said one housing modiuile.

34. The modular microscope system according to claim
31, wherein said at least one profuberance extends upward

from an nner floor wall of said one housing module.

35. The modular microscope system according to claim
31, wherein said at least one protuberance extends axially in
a vertical direction along an inner side wall of said one
housing modiile.

36. The modular microscope system according to claim
27, wherein at least one of said protuberances of said one
housing module is in the form of a wall-shaped inner-space
divider.

37. The modular microscope system according to claim
36, wherein said wall-shaped inner space divider includes a
bearing precision stop surface on an elevated portion
thereof.

38. The modular microscope system according to claim
27, wherein said plurality of protuberances of said one
housing module include boreholes.

39. The modular microscope system according to claim
27, wherein said at least one carrier is a flat plate.

40. The modular microscope system according to claim
27, wherein said at least one carrier includes a turret
containing a plurality of related optical elements for
enabling selective positioning of one of said plurality of
optical elements on an optical axis of said carrier.

41. The modular microscope system according to claim
27, wherein a plurality of identically-sized intermediate
housing modules are provided for interchangeable mounting
on said horizontal porfion of said upper stand housing
module, each of said plurality of intermediate housing
modiules containing a different optical system therein.

42. A modular microscope system, cOmprising:

a stand having a foot and an upper pari;
at least one carrier on or in which are arranged pre-
aligned and assembled components;
wherein more than one housing protuberance is located
on the upper part or foor of the stand, each of which has
a precision stop surface which corresponds with a
counter surface of the carrier for exactly aligning and
mouniting the carrier.
43. A method of assembling a modular microscope system
having a stand foot module, an upper stand module, an
intermediate module and at least one carrier having a

plurality of components in prealigned arrangement to form

a functional unit, the method comprising the acts of:

placing the carrier into one of the respective stand foot
modiule, upper stand module and intermediate modiile
In discontinuous contact on precision stop surfaces
formed on the respective module to provide an exact
positioning therein: and

arranging the upper stand module on the foot stand
module, and the intermediate module on the upper
stand module to configure the modular microscope
system.
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44. The method according to claim 43, further comprising
the act of.

exchanging the carrier placed in the respective module on
the precision stop surfaces with another carrier having
another plurality of components in pre-aligned
arrangement to form another functional unii, said
another carrier also being placed on the precision stop
surfaces so as to be exactly positioned in the respective
module.

45. The method according claim 43, wherein the arrang-
ing act comprises the act of locating at least one of the
intermediate module, upper stand module and foot stand
modiile on discontinuous precision stop surfaces found in an
adjoining one of said modules.

46. The method according to claim 45, further comprising
the act of:

exchanging the carrier placed in the respective module on
the precision stop surfaces with another carrier having
another plurality of components in pre-aligned
arrangement to form another functional unit, said
another carrier also being placed on the precision stop
surfaces so as to be exactly positioned in the respective
modiile.

47. The modular microscope system according to claim
27, wherein said carrier is precisely positioned in one
dimension within said one housing module using at least a
three-point contact of the precision stop surfaces of the
carrier and the one housing modiile.

48. The modular microscope system according to claim
39, wherein said carrier is precisely postiioned in one
dimension within said one housing module using at least a
three-point contact of the precision stop surfaces of the
carrier and the one housing modiile.

49. The modular microscope system according to claim
41, wherein said carrier is precisely postiioned in one
dimension within said one housing module using at least a
three-point contact of the precision stop surfaces of the
carrier and the one housing modiile.

50. The modular microscope system according to claim
42, wherein at least a three-point contact of said precision
stop surfaces located on the upper part or foot of the stand
are used to exactly align and mouni the carrier in one
dimension.

51. The modular microscope system according to claim
50, wherein at least one of said housing protuberances has
a pair of precision stop surfaces lying in orthogonal planes.

52. The modular microscope system according to claim
50, further comprising intermediate housing modules inter-
changeably mountable on said upper part without changing
an eyepiece height for an observer.

53. The modular microscope system according to claim
50, wherein said at least three-point contact of said preci-
sion stop surfaces are respectively formed on three protu-
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berances extending axially in a vertical direction along an
inner side wall of the upper part or foot of the stand.

54. The modular microscope system according to claim
42, further comprising intermediate housing modules inter-
changeably mountable on said upper part without changing
an eyepiece height for an observer.

55. The method according to claim 43, wherein said
carrier 1s placed into said one module with at least a
three-point contact in one dimension.

56. The method according to claim 45, wherein said
carrier is placed into said one module with at least a
three-point contact in one dimension.

57. A process of manufacturing a microscope basic unit of
a modular microscope system, the process comprising the

phases of:

first manufacturing at least one of a stand-foot, upper-
part, and intermediate module in one-piece with hous-
ing protuberances in inner spaces thereof; and

subjecting the housing protuberances to a mechanical
precision final treatment in a further process phase to
form precision stop surfaces, said precision Stop Sur-
faces being dimensioned to correspond with respec-
lively precise manufactured counter-surfaces of a car-
rier mountable thereon to exactly position pre-aligned
optical elements on the carrier in regard fo the modular
microscope System.

58. The process according to claim 57, wherein each of
the stand-foot, upper-part and intermediate modules are
manufactured in one-piece; and further wherein said
mechanical precision final treatment forms precisely pro-
duced mounting surfaces on said modules for assembling
said modules relative to one another.

59. The process according to claim 57, wherein a pair of
precision stop surfaces are formed on at least one of the
housing protuberances, said pair of precision stop surfaces
lving in orthogonal planes.

60. A process of manufacturing a modular microscope
system, the process comprising the phases of:

initially manufacturing at least one of a stand-foot, upper
part, and intermediate module housing in a one-piece
construction with housing protuberances in inner
spaces thereof, said housing protuberances having
non-final dimensions; and

mechanically precision-final treating, in a further process
phase, the housing protuberances to a final required
precision corresponding with respectively precise
manufactured counter-surfaces of a carrier having
optically pre-aligned components mounted thereon to
ensure an exact posttioning and mouniting of the carrier
in regard to the modular microscope system.
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