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(57) ABSTRACT

A module for a microscope stand comprises a control device
with at least one computer hardware component being
configured to control the microscope stand. The module
further comprises a locating device configured to interact
with another locating device formed in a housing of the
microscope stand for mounting the module at a predeter-
mined installation site within the housing.

13 Claims, 5 Drawing Sheets
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1
MICROSCOPE STAND AND MODULE AND
HOUSING THEREFOR

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority of European patent appli-
cation number 20159289.6 filed Feb. 25, 2020, the entire
disclosure of which is incorporated by reference herein.

TECHNICAL FIELD

The present invention relates to a module for a micro-
scope stand, a housing for a microscope stand, and a
microscope stand comprising a module and a housing.

BACKGROUND

Conventional microscopes, in particular surgical micro-
scopes, are technically complex systems and therefore
require plenty of space. Specifically, in order to control the
overall operation of the microscope, a powerful control
device has to be provided. Usually, such a control device is
implemented by a separate computer being equipped with a
plurality of hardware components which can be used for
controlling the overall operation of the microscope. Thus,
according to conventional configurations, the control device
is provided in form of a standalone system which is to be
connected to the microscope stand for performing the
required control operations.

In order to save space, it may be envisaged to integrate the
control device into a housing of the microscope stand.
However, the hardware components of the control device
require an effective cooling to ensure proper functioning,
and conventional concepts for cooling hardware compo-
nents within a computer require much space impeding an
integration of computer hardware modules into the housing
of the microscope stand. Existing computer cooling systems
are disclosed e.g. in DE 10 2005 044 777 Al and DE 20
2005 013 938 Ul.

SUMMARY

It is an object of the present invention to provide a
solution for enabling a control device to be integrated into a
microscope stand in a space-saving manner while being
cooled effectively.

This object is achieved by the subject-matter of the
independent claims. Preferred embodiments are disclosed in
the dependent claims and the following description.

A module for a microscope stand is provided, comprising
a control device with at least one computer hardware com-
ponent being configured to control a microscope. The mod-
ule further comprises a locating device configured to interact
with another locating device formed in a housing of the
microscope stand for mounting the module at a predeter-
mined installation site within the housing in a guided
manner.

The module forms a self-contained unit which allows for
a space-saving integration of available hardware computer
components. As the module is configured to be mounted in
a guided manner at a predetermined installation site, it
provides a user-friendly solution in terms of assembly of the
microscope stand.

The computer hardware component included in the mod-
ule may be provided with intrinsic cooling capacity e.g. in
form of an integrated fan or a liquid cooler. In such a case,
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the module may utilize the intrinsic cooling capacity of the
computer hardware module for implementing a new inte-
gration and cooling concept. Such a concept may be advan-
tageously applied to surgical microscopes which otherwise
require a lot of space for accommodating a control device
being used for controlling the overall microscope operation.

Preferably, the module comprises a front plate which
forms a part of the housing in a state in which the module
is located at the predetermined installation site. Thus, a
compact design of the microscope stand can be achieved.

In a preferred embodiment, the front plate comprises at
least one air outlet which is advantageous in terms of
compactness of the microscope stand likewise.

Preferably, the front plate comprises a front panel having
user-accessible external connectors coupled to the computer
hardware component. By proving the module with external
connectors, a user is enabled to implement the required
electrical connections to the control device accommodated
within the housing of the microscope stand in a convenient
manner.

The at least one computer hardware component may be
selected from a group including a central processing unit, a
power supply, a graphic card, a display device. These
components are known to generate a lot of heat when
operated so that effective cooling is all the more important.

In a preferred embodiment, the module further comprises
a liquid cooler integrated with the computer hardware com-
ponent. The liquid cooler may comprise a heat sink coupled
to the computer hardware component. Preferably, the fan is
configured to guide the air through the air inlet along the
heat sink.

According to another aspect, a housing for a microscope
stand is provided. The housing comprises at least one air
inlet and at least one air outlet. The housing further com-
prises a fan being positioned at the air inlet and configured
to draw air from outside through the air inlet into the interior
of the housing. A predetermined installation site is provided
inside the housing for receiving a control device with at least
one computer hardware component. The housing further
comprises an air duct configured to guide the air drawn into
the interior of the housing thereby creating a cooling air flow
between the at least one air inlet and the at least one air outlet
passing the installation site.

The aforementioned fan may be formed by a radial fan
which is particularly powerful in terms of cooling capacity.

The installation site may be configured to receive a
module as described above, wherein the module includes the
control device.

Preferably, the housing comprises a locating device which
is configured to interact with another locating device formed
on the module for guided mounting of the module at said
predetermined installation site within the housing.

In a preferred embodiment, the housing comprises a
display device, wherein at least a part of the display device
is accommodated within the housing. The display device
may be arranged to let the cooling air flow pass the afore-
mentioned part of the display device. For instance, the
display device may comprise a screen, the front thereof
being exposed to the outside and the rear thereof being
accommodated within the housing. Such a screen generates
heat which can be dissipated by guiding the cooling air flow
along the rear of the screen.

According to another aspect, a microscope stand is pro-
vided, comprising a module and a housing as described
above.

The at least one computer hardware component may
comprise an integrated fan configured to cool the computer
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hardware component. The integrated fan may be positioned
to draw air from the outside through an air inlet of the
housing into the interior of the housing. The proposed
configuration advantageously utilizes an already available
cooling function of existing computer hardware components
for effectively guiding a cooling air flow from the outside
into the housing and finally out of the housing. Specifically,
such the computer hardware component may comprise an
integrated fan which, in itself, provides effective cooling of
the computer hardware component in the first place. In
addition to this intrinsic cooling function dissipating the heat
from the computer hardware component as such, the inte-
grated fan at the same time provides for an air intake
function by drawing the air from the outside through the air
inlet into the housing. For this, the computer hardware
component included in the module may be arranged within
the housing such that the integrated fan is located close to
the air inlet. Preferably, the integrated fan is arranged to
directly face the air inlet.

In a preferred embodiment, at least one of the housing and
module comprises an air deflector structure. In particular, the
air deflector structure may be formed by a plurality of metal
sheets appropriately arranged within the housing of the
microscope stand.

BRIEF DESCRIPTION OF THE DRAWING
VIEWS

Hereinafter, a specific embodiment is described referring
to the drawing, wherein:

FIG. 1 is a perspective view of a microscope stand
according to an embodiment;

FIG. 2 is a perspective cut-away view of the microscope
stand showing an interior of a housing thereof;

FIG. 3 is another perspective view of the microscope
stand;

FIG. 4 is another perspective cut-away view of the
microscope stand showing the interior thereof;

FIG. 5 is a perspective view of the microscope stand in a
state where a module is removed from the housing;

FIG. 6 is a perspective view of the module removed from
the housing of the microscope stand;

FIG. 7 is a schematic plan view showing a linear guiding
system comprising a slot and an anchor for mounting the
module within the housing;

FIG. 8 is a side view showing the anchor of the linear
guiding system;

FIG. 9 is a perspective view of the microscope stand
illustrating a state in which the module has been inserted into
the housing but not yet fixed therein; and

FIG. 10 is a perspective of the microscope stand in a state
in which the module has been fixed within the housing.

DETAILED DESCRIPTION

FIGS. 1 to 4 show a microscope stand 100 according to
an embodiment. In the following, the overall configuration
of the microscope stand 100 will be described referring
concurrently to FIGS. 1 to 4 which show the microscope
stand 100 from different perspectives with FIGS. 2 and 4
being cut-away views illustrating an interior of the micro-
scope stand 100. Further, it is to be noted that only those
features of the microscope stand 100 are described which
facilitate understanding of the proposed configuration.

The microscope stand 100 comprises a housing 102 and
a module 104 which is adapted to be accommodated in an
interior 106 of the housing 102 as shown in FIGS. 2 and 4.
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The module 104 alone is shown in FIG. 6 and will be
explained below in further detail.

The housing 102 of the microscope stand 100 comprises
a side surface 108, a lower part thereof being formed by a
front plate 110 of the module 104 in a state in which the
module 104 is properly installed within the housing 102.
Further, the housing 102 may have a circumferential hand
grip 112 which can be grabbed by a user for moving the
microscope stand 100. Further, the housing 102 may com-
prise a display device 114 having a screen 116, the front
thereof being exposed to the outside and the rear thereof (not
shown in the Figures) being accommodated within the
housing 102.

As mentioned above, the housing 102 serves to accom-
modate the module 104 which includes a control device
commonly referred to as 118 in FIGS. 2 and 4. The control
device 118 may comprise a central processing unit (CPU)
120 and a power supply 122. Additional computer hardware
components being part of the control device 118 may be
accommodated within the housing 102.

The CPU 120 is provided with an integrated fan 124
which is configured to dissipate heat generated by the CPU
120. The integrated fan 124 forms part of a cooling system
which is commonly referred to as 126 in FIG. 4. The cooling
system 126 serves to cool the control device 118 as a whole.

In addition to the fan 124 integrated with the CPU 120, the
cooling system 126 may comprise an air duct 128 enclosing
a fan 130 as schematically depicted in FIG. 4. The air duct
128 may be formed by a vertically elongated channel which
is mounted to an inner wall 132 of the housing 102. As can
be seen in FIGS. 4 and 5, the air duct 128 has a discharge
opening 134 directed towards the module 104 when the
module 104 is mounted within the housing 102 at a prede-
termined installation site as described later.

The housing 102 may comprise at least one air inlet and
at least one air outlet which form part of the cooling system
126 likewise. For instance, the housing 102 comprises two
air inlets 136, 138 which are located on front surface 140 and
rear surface 142 of the housing 102, respectively, as shown
in FIGS. 1 and 3. Further, the housing 102 comprises a
plurality of air outlets 144 to 152. Among said plurality of
air outlets, those referenced by 144, 146 are located on an
upper part of the front surface 140 of the housing 102 as
shown in FIGS. 1 and 2. Further, the air outlet 148 is located
on a lower part of the side surface 108 of the housing 102
being formed by the front plate 110 of the module 104. The
air outlets 150, 152 are located on an upper part of the rear
surface 142 of the housing 102 as shown in FIG. 3.

Subsequently, operation of the cooling system 126 is
explained in more detail.

As mentioned above, the air duct 128 forming part of the
cooling system 126 is mounted to the inner wall 132 of the
housing 102. The fan 130 included in the air duct 128 is
located next to the air inlet 138 provided on the rear surface
142 of the housing 102. Thus, the fan 130 is arranged to
draw air from outside through the air inlet 138 into the
interior 106 of the housing 102 as illustrated in FIG. 3 by
arrow 1. As further illustrated in FIG. 4 by arrows C1 and
C2, the vertically elongated air duct 128 creates an air flow
which is discharged from the discharge opening 134 towards
the module 104 carrying the CPU 120 and the power supply
122. This air flow passes the module 104 and escapes from
the housing 102 through the air outlet 148 provided on the
front plate 110 as illustrated by arrow C3 in FIG. 4 and arrow
O1 in FIG. 1. As a result, the module 104 is cooled by the
air flow entering the housing 102 through the air inlet 138
and escaping therefrom through the air outlet 148.
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Further, the cooling system 126 utilizes the fan 124
integrated with the CPU 120. In the first place, the fan 124
has the intrinsic function to cool the CPU 120 as such. In
addition to this intrinsic cooling function, the fan 124 further
serves to draw air from the outside through the air inlet 136
provided in the front surface 140 into the housing 102 as
illustrated by arrow 12 in FIGS. 1 and 2. For this, the fan 124
is positioned to face the air inlet 136 from the interior of the
housing 102.

For providing an upstream cooling airflow within the
housing 102 as illustrated in FIG. 2 by arrows C3 and C4
described above, the cooling system 126 may comprise an
air deflector structure commonly referred to as 154 in FIG.
2. The air deflector structure 154 may comprise e.g. a
plurality of metal sheets configured to deflect and guide the
air flow as desired. For instance, metal sheets provided close
to the air inlet 136 may be used to guide the air from the air
inlet 136 upwards to the air outlets 144, 146, 150, 152 so that
the air flow escapes there through from the housing 102 as
illustrated by arrows O2 to O5 in FIGS. 1 to 3. Further, in
order to utilize natural convection for the heat transport
within the housing 102, the air outlets 144, 146 150, 152 are
arranged in vertical direction above the air inlet 136 in an
operating position of the microscope stand 100.

According to the specific configuration disclosed herein,
the cooling airflow passes the rear side of the display device
114 before leaving the housing 102 through the air outlets
144, 146 150, 152. In this way, the display device 114 is
effectively cooled from inside of the housing 102.

In the present embodiment, the CPU 120 comprises in
addition to the fan 124 an integrated liquid cooler 160. The
liquid cooler 160 comprises a plurality of cooling fins
forming a heat sink which is coupled to the CPU 120. The
fan 124 integrated with the CPU 120 is configured to guide
the air through the air inlet 136 such that the air passes the
liquid cooler 160.

It is to be noted that the air deflector structure 154 may
also configured the guide the air flow which is created by the
air duct 128. In the specific configuration shown in FIGS. 2
and 4, a metal sheet 156 is mounted between the liquid
cooler 160 and the air outlet 148, this metal sheet 156
comprising an aperture 158 which defines a path through
which the airflow passes from the liquid cooler 160 towards
the air outlet 148.

As mentioned above, the housing 102 and the module 104
are adapted to each other in order to mount the module 104
at a predetermined installation site within the housing 102.
For this, the housing 102 comprises a first locating device
commonly referred to as 162 in FIG. 5, and the module 104
comprises a second locating device commonly referred to as
164 in FIG. 6. The locating devices 162, 164 are configured
to interact with each other so that the module 104 can be
guided to the installation site within the housing and fixed
thereto during assembly.

The locating devices 162, 164 may be configured to form
a linear guiding system as illustrated in FIGS. 5 and 6. In this
specific embodiment, the first locating device 162 provided
in the housing 102 comprises a plurality of anchors 166
mounted on a base plate 168 of the housing 102, and the
second locating device 164 formed on the module 104
comprises a corresponding number of slots 170. As shown
in FIGS. 7 and 8, each anchor 166 is formed by a base
element 172, a narrow post 174 extending upwards from the
base element 172, and a broad head 176 extending upwards
from the post 174. Further, each slot 170 has an elongated
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shape and comprises a widened insertion portion 178 and a
narrow guide portion 180 extending from the insertion
portion 178.

FIG. 7 shows the dimensional relationship between the
anchor 166 and the slot 170 associated therewith. Thus, the
broad head 176 of the anchor 166 is smaller than the
insertion portion 178 of the slot 170. Accordingly, the broad
head 176 of the anchor 166 fits loosely into the insertion
portion 178 of the slot 170 when the module 104 is put onto
the base plate 168 of the housing 102 from above during
assembly (see left side of FIG. 7 and FIG. 9). On the other
hand, the head 176 of the anchor 166 is larger than the guide
portion 180 of the slot 170 whereas the post 174 of the
anchor 166 is smaller than the guide portion 180 of the slot
170. Accordingly, the post 174 of the anchor 166 fits loosely
into the guide portion 180 of the slot 170 when the module
104 is shifted in a direction along the guide portion 180 into
the housing 102 during assembly (see right side of FIG. 7
and FIG. 10). Thus, the module 104 can be shifted within the
housing 102 until the post 174 abuts against an end 182 of
the guide portion 180 which faces away from the insertion
portion 178 and defines a stop position for the post 174.
When the post 174 of the anchor 166 abuts the end 182 of
the guide portion 180, the module 104 has reached the
predetermined installation site within the housing 102.

As mentioned above, in a state in which the module 104
is mounted within the housing 102 at the predetermined
installation site, the front plate 110 of the module 104 forms
the side surface 108 of the housing 102. The front plate 110
of the module 104 may be formed by a frame element 184
comprising the air outlet 148 and a front panel 186 which is
fitted into an opening provided in the frame element 184. It
is to be noted that FIGS. 9 and 10 show the module 104 with
the frame element 184 of the front plate 110 being removed.

The front panel 186 may comprise a plurality of user-
accessible external connectors 188 which can be coupled to
the control device 118. Thus, the front plate 110 enables a
user to provide the required electrical connections in a
convenient manner.

As used herein the term “and/or” includes any and all
combinations of one or more of the associated listed items
and may be abbreviated as “/”.

Although some aspects have been described in the context
of an apparatus, it is clear that these aspects also represent
a description of the corresponding method, where a block or
device corresponds to a method step or a feature of a method
step. Analogously, aspects described in the context of a
method step also represent a description of a corresponding
block or item or feature of a corresponding apparatus.

LIST OF REFERENCE SIGNS

100 microscope stand
102 housing

104 module

106 interior

108 side surface
110 front plate

112 hand grip

114 display device
116 screen

118 control device
120 CPU

122 power supply
124 fan

126 cooling system
128 air duct



US 11,808,932 B2

130 fan

132 inner wall

134 discharge opening

136 air inlet

138 air inlet

140 front surface

142 rear surface

144 air outlet

146 air outlet

148 air outlet

150 air outlet

152 air outlet

154 air deflector structure

156 metal sheet

158 aperture

160 liquid cooler

162 locating device

164 locating device

166 anchor

168 base plate

170 slot

172 base element

174 post

176 head

178 insertion portion

180 guide portion

182 end

184 frame element

186 front panel

What is claimed is:

1. A module for a microscope stand, the microscope stand
having a housing, the module comprising:

a control device having at least one computer hardware
component configured to control the microscope stand;
and

a locating device configured to interact with another
locating device formed in the housing of the micro-
scope stand for mounting the module at a predeter-
mined installation site within the housing in a guided
manner such that the module remains fixed at the
predetermined installation site when the microscope
stand is in use.

2. The module according to claim 1, further comprising a
front plate, wherein the front plate forms a side surface of the
housing when the module is located at the installation site.

3. The module according to claim 2, wherein the front
plate comprises at least one air outlet.

4. The module according to claim 2, wherein the front
plate comprises a front panel having user-accessible external
connectors configured to be coupled to the control device.

5. The module according to claim 1, wherein the at least
one computer hardware component is selected from a group
including a central processing unit, a power supply, a
graphic card, and a display device.

6. The module according to claim 1, further comprising a
liquid cooler integrated with the computer hardware com-
ponent.

7. A housing for a microscope stand, the housing com-
prising:

at least one air inlet,

at least one air outlet,

a fan positioned at the air inlet and configured to draw air
from outside the housing through the air inlet into an
interior of the housing,
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a predetermined installation site inside the housing for
receiving a control device having at least one computer
hardware component, and

an air duct configured to guide the air drawn into the
interior of the housing thereby creating a cooling air
flow between the at least one air inlet and the at least
one air outlet passing the installation site;

wherein the installation site is configured to receive a
module including the control device; and

wherein the housing comprises a locating device config-
ured to interact with another locating device formed on
the module for mounting the module at said predeter-
mined installation site within the housing in a guided
manner such that the module remains fixed at the
predetermined installation site when the microscope
stand is in use.

8. The housing according to claim 7, further comprising

a display device, at least a part thereof being accommodated
within the housing, wherein the display device is arranged
such that the cooling air flow passes said part of the display
device.

9. A microscope stand comprising:

a housing including a first air inlet, at least one air outlet,
a fan positioned at the first air inlet and configured to
draw air from outside the housing through the first air
inlet into an interior of the housing, a predetermined
installation site in the interior of the housing, an air duct
configured to guide the air drawn into the interior of the
housing thereby creating a cooling air flow between the
first air inlet and the at least one air outlet passing the
installation site, and a locating device formed in the
housing;

a module including a control device having at least one
computer hardware component configured to control
the microscope stand and a locating device configured
to interact with the locating device formed in the
housing of the microscope stand for mounting the
module at the predetermined installation site in the
interior of the housing in a guided manner; and

the module further including a front plate comprising at
least one air outlet, wherein the front plate forms a side
surface of the housing when the module is located at the
installation site.

10. The microscope stand according claim 9, wherein the
at least one computer hardware component comprises an
integrated fan configured to cool the at least one computer
hardware component, the integrated fan being positioned to
draw air from outside the housing through a second air inlet
of the housing into the interior of the housing.

11. The microscope stand according to claim 9, wherein
the interacting locating devices of the module and the
housing form a linear guiding system.

12. The microscope stand according to claim 11, wherein
the linear guiding system comprises at least one elongated
slot and at least one anchor which is configured to be guided
along the slot to a stop position defining the predetermined
installation site within the housing.

13. The microscope stand according to claim 9, wherein
at least one of the housing and the module comprises an air
deflector structure configured to guide the cooling air flow to
the at least one air outlet.
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