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ANTI-THEFT SECURING DEVICE AND
MICROSCOPE HAVING REMOVABLE BODY
PART ANTI-THEFT PROTECTED

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to anti-theft fasteners and
securing devices, and more particularly to an anti-theft
device adapted for use in securing a removable body part on
a microscope stand to prevent theft of the removable body
part.

II. Description of the Related Art

Microscopes used at universities, hospitals, and other
research facilities are typically configured in modular
fashion, whereby a removable body part is mounted on the
microscope stand. A common removable body part is a
viewing unit such as a binocular viewing unit, a bridge
viewing unit for allowing more than one observer, or a
camera viewing unit. In established modular microscope
designs, the stand is provided with a guide for locating the
removable body part on the stand, and a common thumb-
screw is threaded by hand through the guide portion of the
stand to engage a portion of the removable body part to fix
the body part in a selected position. In the case of a viewing
unit, an annular dovetail is typically provided at the base of
the viewing unit and a corresponding annular dovetail guide
is provided on the top of the microscope stand; a tapped hole
for a thumbscrew extends radially through the dovetail guide
of the stand. Accordingly, the viewing unit can be rotated
about an optical axis of the microscope and then secured in
a selected rotational position by a thumbscrew tightened
radially inward to engage the dovetail of the viewing unit.
As an alternative to using a common thumbscrew having no
moving parts, it is also known to use a thumbscrew incor-
porating a spring-biased ball plunger.

Two main drawbacks are recognized with respect to the
prior art mentioned above. First, it is possible for a user to
loosen the thumbscrew and completely remove the viewing
unit or other removable body part from the stand, a situation
that has enabled widespread theft of these expensive and
vital microscope parts. Second, the thumbscrews can be
completely unscrewed and removed from the tapped hole in
the microscope stand, resulting in inadvertent loss of such
thumbscrews.

BRIEF SUMMARY OF THE INVENTION

Therefore, it is an object of the present invention to
provide a securing device that prevents theft of removable
microscope body parts.

It is another object of the present invention to provide a
securing device that prevents theft of removable microscope
body parts while being operable in a simple manner without
a tool between a partial release state that allows a user to
adjust the position of the removable body part and a locking
state that fixes the position of the removable body part.

It is yet another object of the present invention to provide
a securing device that remains completely with the micro-
scope body to prevent loss of the device.

It is yet another object of the present invention to meet the
above objects with a simple and inexpensive device.

In furtherance of these and other objects, an anti-theft
device formed in accordance with the present invention
comprises a tubular housing threaded at its leading end for
mating with a tapped hole in mounting guide means of a
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microscope stand, a plunger received by an axial passage-
way in the housing and movable in extension and retraction
directions within a limited range, and a driver partially
received within the passageway to extend from a trailing end
of the housing. The driver includes an enlarged externally
threaded portion sized for mating with an internally threaded
portion of the housing, such that the driver can be threadably
advanced to abut with the plunger to prevent motion of the
plunger in its retraction direction. Alternatively, the driver
can be unscrewed so as to allow the plunger to move in its
retraction direction. A snap ring is provided near the trailing
end of the housing to prevent complete withdrawal of the
driver from within the housing passageway.

The housing is threaded into the tapped hole and tightened
using a tool, such as a wrench, for which the housing is
adapted. An enlarged head on the driver enables a user to
threadably advance the driver by hand such that the driver
pushes the plunger against a portion of the removable body
part to securely fix the removable body part’s position, or to
withdraw the driver in an opposite direction until threaded
mating is disengaged and the driver spins freely, whereby
the plunger can travel slightly in its retraction direction so as
to enable the removable body part to be adjusted within the
guide but not completely removed from the guide. To
remove the device, the tool must be used to loosen the device
housing from the tapped hole in the microscope stand.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The nature and mode of operation of the present invention
will now be more fully described in the following detailed
description of the invention taken with the accompanying
drawing figures, in which:

FIG. 1 is a perspective view showing a microscope
incorporating an anti-theft device of the present invention;

FIG. 2 is an enlarged perspective view of the anti-theft
device shown in FIG. 1,

FIG. 3 is an enlarged, exploded perspective view of the
anti-theft device shown in FIGS. 1 and 2;

FIG. 4 is an enlarged cross-sectional view of the anti-theft
device;

FIG. 5 is a perspective view illustrating use of a tool to
install and remove the anti-theft device of the present
invention;

FIG. 6 is a partially sectioned view showing the anti-theft
device of the present invention in its partial release state with
respect to a removable body part mounted on a microscope
stand; and

FIG. 7 is a view similar to that of FIG. 6, however the
anti-theft device is shown in its locking state with respect to
the removable body part.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 shows a microscope stand 10 and a binocular
viewing unit 12 removably mounted on the microscope
stand and held in place by an anti-theft device 14 formed in
accordance with the present invention. Binocular viewing
unit 12 is chosen as an example of a removable body part for
a microscope for sake of illustrating and describing the
present invention. Of course, other removable microscope
body parts are also possible, including but not limited to
other types of viewing units mentioned in the Background
above.

Referring now to FIGS. 2 through 4, anti-theft device 14
generally comprises a housing 20, a driver 30, a plunger 40,
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a retainer 50, and a snap ring 60. The various component
parts of device 14 are preferably formed of stainless steel,
however other materials may be substituted for stainless
steel.

Housing 20 is an elongated cylindrical member having a
leading end 21, a trailing end 22 opposite the leading end,
and an axial passageway 23 extending the length of the
housing from leading end 21 to trailing end 22. Housing 20
includes an externally threaded portion 24 near leading end
21. Threaded portion 24 is preferably specified as an M4x0.7
metric thread, however other thread specifications may be
warranted depending on the particular application for which
device 14 is employed. Other features of housing 20 include
a first internal step 25, a second internal step 26 between first
internal step 25 and trailing end 22, an internally threaded
portion 27 extending from a location proximate second
internal step 26 to a location closer to, but spaced from,
trailing end 22, and an internal circumferential groove 28
proximate trailing end 22. Internally threaded portion 27 is
preferably tapped to provide an M4x0.7 metric thread, but
other thread specifications can be used. Housing 20 is further
provided with at least two diametrically opposite external
flat surfaces 29A, 29B for engagement by a wrench as will
be described below. A slot 19 is provided at trailing end 22
to communicate with internal groove 28.

Driver 30 is generally similar to a thumbscrew and
includes an elongated stem 31 terminating at a distal abut-
ment end 32 and an enlarged head 33 at a proximal end of
stem 31. The external circumferential surface of enlarged
head 33 is preferably knurled or otherwise textured to
facilitate the application of torque to driver 30 by hand, as
in the nature of a thumbscrew. Driver 30 also includes an
externally threaded portion 34 along stem 31 at a generally
intermediate region between abutment end 32 and enlarged
head 33. Externally threaded portion 34 is of an enlarged
diameter relative to the remainder of stem 31 and is sized
and threaded for mating with internally threaded portion 27
of housing 20.

Plunger 40 is in the form of a cylindrical pin having a
distal locking end 41, a proximal abutment end 42 opposite
the locking end, and a drive head 43 adjacent abutment end
42. As can be seen, drive head 43 is enlarged with respect to
the remainder of plunger 40 to provide a step 44 on the
plunger body.

Retainer 50 is in the form of a cylindrical plug that is
externally threaded and sized for mating with internally
threaded portion 27 of housing 20. Retainer 50 includes an
axial through-hole 52 sized to slidably accommodate stem
31 of driver 30 but not drive head 43 of plunger 40. A slot
54 is provided at a proximal end of retainer 50 for accepting
a screwdriver.

Snap ring 60 is a generally C-shaped spring element
designed for installation within internal groove 28 in hous-
ing 20.

The preferred manner of assembling the various compo-
nents of anti-theft device 14 will now be described. To
begin, plunger 40 is inserted, locking end 41 first, into
housing passageway 23 through trailing end 22. Next,
retainer 50 is inserted into housing passageway 23 through
trailing end 22 such that slot 52 can be accessed through the
trailing end of the housing. A screwdriver or similar device
is then inserted into passageway 23 through trailing end 22
to engage slot 54, whereby retainer 50 can be rotated to
threadably advance the retainer until its distal end engages
second step internal step 26. Driver 30 is then inserted,
abutment end 32 first, into housing passageway 23 through

10

15

20

25

30

45

50

55

60

65

4

trailing end 22. Finally, snap ring 60 is compressed, posi-
tioned at internal circumferential groove 28, and allowed to
snap into place in groove 28 under spring forces.

The assembled anti-theft device 14 operates as depicted in
FIGS. 5-7, which show device 14 installed to prevent
removal of binocular viewing unit 12 from an annular
dovetail guide 16 in microscope stand 10 while nevertheless
enabling binocular viewing unit 12 to be rotatably adjusted
as allowed by annular dovetail guide and fixed at a selected
rotational position. Device 14 is installed after binocular
viewing unit 12 is mounted in dovetail guide 16 by threading
externally threaded portion 24 into a tapped hole 18 pro-
vided in the stand 10 at the dovetail guide 16. As mentioned
in the Background herein, such a tapped hole 18 has
heretofore been provided and intended for receipt of a
simple thumbscrew of the prior art. Housing 20 is then
tightened by arranging an open-ended wrench 7 to engage
flats 29A, 29B and applying sufficient torque to prevent the
housing from being loosened by hand without the use of
wrench 7.

FIG. 6 shows device 14 in its partial release state, wherein
the enlarged externally threaded portion 34 of driver 30 is
out of threaded engagement with internally threaded portion
24 of housing 20. In this state, driver 30 rotates freely but is
held captive by housing 20 because snap ring 60 prevents
threaded portion 34 from being withdrawn. Also, driver 30
is in a non-driving position removed from operative con-
nection with plunger 40 such that the plunger is free to slide
in a retraction direction (to the right in FIG. 6). Travel of
plunger 40 in the retraction direction is limited by abutment
of its abutment end 42 against retainer 50. Accordingly,
plunger 40 does not prevent the binocular viewing unit 12
from being rotated about a central access of annular dovetail
guide 16, but always protrudes into the dovetail guide
enough to prevent the binocular viewing unit from being
lifted out of the dovetail guide and removed from the
microscope stand 10.

FIG. 7 shows device 14 in its locking state, wherein the
enlarged externally threaded portion 34 of driver 30 is mated
in threaded engagement with internally threaded portion 24
to allow the driver to be threadably advanced to a driving
position wherein the driver is operatively connected to
plunger 40. In the embodiment described herein, operative
connection between driver 30 and plunger 40 is by direct
engagement of abutment end 32 of the driver with abutment
end 42 of the plunger, as shown. The driver is threadably
advanced until plunger 34 is forced into locking engagement
with the dovetail 13 of binocular viewing unit 12, thereby
locking the binocular viewing unit in position.

Anti-theft device 14 is operable only by a tool, for
example wrench 7, to a full release state wherein binocular
viewing unit 12 is freely removable from the dovetail guide
for exchange, service, maintenance, or the like. In accor-
dance with the present embodiment wrench 7 is used to
unscrew housing 20 from tapped hole 18 until plunger 40 no
longer prevents binocular viewing unit 12 from being lifted
out of dovetail guide 16.

It is noted here that although the present invention has
been described in connection with an annular dovetail guide,
the invention also finds utility in connection with other types
of guides, including linear dovetail guides. Similarly, the
device of the present invention is not limited in use to
securing microscope parts.

It will be appreciated from the foregoing description that
antitheft device provides an inexpensive measure of protec-
tion against theft of removable microscope parts. Moreover,
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the device of the present invention solves the problem of the
loss of thumbscrews because driver 30 is captively received
by housing 20.

What is claimed is:

1. An anti-theft device comprising:

a housing having a leading end, a trailing end opposite
said leading end, and a passageway extending through
said housing from said leading end to said trailing end;

a plunger at least partially received by said passageway,
said plunger being movable relative to said housing in
an extension direction to cause a portion of said plunger
to extend out of said housing through said leading end
and in a retraction direction opposite said extension
direction;

a driver partially received by said passageway through
said trailing end, said driver being adjustable between
a driving position wherein said driver is operatively
engaged with said plunger to prevent motion of said
plunger in said retraction direction and a non-driving
position wherein said driver is not operatively engaged
with said plunger to allow motion of said plunger in
said retraction direction, and

means for limiting travel of said plunger in said retraction
direction when said driver is not operatively engaged
with said plunger.

2. The anti-theft device according to claim 1, wherein said
housing includes an externally threaded portion proximate
said leading end and means proximate said trailing end for
facilitating the application of torque to said housing.

3. The anti-theft device according to claim 2, wherein said
means for facilitating the application of torque to said
housing comprises a plurality of flat surfaces arranged for
accepting a wrench.

4. The anti-theft device according to claim 1, wherein said
driver is operably connected to said plunger by directly
engaging said plunger.

5. The anti-theft device according to claim 1, wherein said
driver is threadably adjustable relative to said housing.

6. The anti-theft device according to claim 5, wherein said
driver includes an enlarged head outside of said housing for
enabling a user to apply torque to said driver by hand.

7. The anti-theft device according to claim 5, wherein said
passageway includes an internally threaded portion and said
driver includes an enlarged externally threaded portion
mating with said internally threaded portion of said passage-
way.

8. The anti-theft device according to claim 7, wherein said
enlarged externally threaded portion of said driver is
removed from threaded mating with said internally threaded
portion of said passageway when said driver is in said
non-driving position.

9. The anti-theft device according to claim 7, wherein said
passageway is constricted near said trailing end to prevent
complete withdrawal of said enlarged externally threaded
portion of said driver from said passageway.
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10. The anti-theft device according to claim 9, wherein
said passageway is constricted near said trailing end by a
snap ring held within an internal groove in said housing.

11. The anti-theft device according to claim 1, wherein
said plunger includes an enlarged drive head within said
passageway, and said housing includes an internal step for
engagement with said drive head to limit travel of said
plunger in said extension direction.

12. The anti-theft device according to claim 11, wherein
said means for limiting travel of said plunger in said
retraction direction comprises a retainer within said passage-
way.

13. The anti-theft device according to claim 12, wherein
said retainer is threadably installed in said passageway.

14. The anti-theft device according to claim 12, wherein
said retainer engages said drive head of said plunger to limit
travel of said plunger in said retraction direction.

15. A microscope comprising a stand, a removable body
part connected to said stand, guide means associated with
said stand for receiving said removable body part and
allowing adjustment positioning of said removable body
part relative to said stand in a defined manner, and

an anti-theft device operable without a tool between a
locking state wherein said device fixes said removable
body part relative to said stand at a chosen adjustment
position allowed by said guide means and a partial
release state wherein said device permits said remov-
able body part to be adjusted as allowed by said guide
means and prevents said removable body part from
being removed from said guide means; said anti-theft
device being operable only by a tool to a full release
state wherein said removable body part is freely remov-
able from said guide means.

16. The microscope according to claim 15, wherein said

guide means is a dovetail guide.

17. The microscope according to claim 16, wherein said
dovetail guide is an annular dovetail guide.

18. The microscope according to claim 15, wherein said
stand includes a tapped hole in said guide means, and said
anti-theft device comprises:

a housing threadably attached to said stand by mating
with said tapped hole, said housing being tightened and
loosened with said tool;

a plunger carried by said housing; and

a driver carried by said housing and adjustable by hand to
a driving position wherein said driver maintains said
plunger in engagement with said removable body part
to define said locking state and to a non-driving posi-
tion wherein said plunger is freely movable within a
limited range to define said partial release state.

19. The microscope according to claim 18, wherein said

driver is held captive by said housing.

#* * #* * #*
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