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Dockst No.: 75858
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT
Title of the Invention: BONE PUNCH WITH SECURE PUNCHING SLIDE
As a below named inventor, | hereby declare that:

This declargtion is directad to:

% The attached application, or

01 United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by ms.

i believe that | am the original inventor or an original ioint inventor of a claimed invention in the
application.

WHEREAS, Christoph ZEPF

{(hereinafter referred to as Assignee) having a place of business at  SiicherstraBe 8, 78389
Diirbheim, GERMANY

is desirous of acquiring the entirs right, title and interest to said invention and in the Letlers Patent
o be obtained therefor from the Uniled States;

NOW THEREFORE, be it known by all whom it may concern, that for and in consideration of the
sum of One Doflar ($1.00) (or the squivalent thereof in foreign currency) and other valuable
consideration, the receipt of which is hereby acknowledged, | have assigned, sold and set over
and by these presents do assign, self and set over unto the said Assignee for the tereitory of the
United States of America and not elsewhere, the full and exclusive right, title and interest in and
to the said invention, said invention, application and Letters Patent {o be held and enjoyed by the
said Assignee for its own use and beheoof and for the use and behoof of its successars and
assigns {o the full end of the term for which said Letters Patent is granted, as fully and entirely as
the same would have been held by me had this Assignment and sale not besn made.

Fhereby acknowladge that any willful false statement made in this declaration is punishable
under 18 U.8.C. 1001 by fine or imprisonmant of not maore than (5) years, or both.

LEGAL NAME OF INVENTOR
INVENTOR: Sergej SCHREIDER

fnventor's signature Date

MeGLEW 8 TUTTLE, P.C., Box 8227 Scarborough Station, Scarborough N Y. 10510-8227 U.8.A
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Docket #75656

BONE PUNCH WITH SECURE PUNCHING SLIDE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority under 35 U.S.C. §119 of German
Utility Model 20 2015 006 833.2 filed September 29, 2015, the entire contents of which are

incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention pertains to a bone punch with a base body, which consists
of a guide shaft, a handle, which is arranged in a fixed and angled manner on the guide shaft, and
with a punching slide, which is supported adjustably along the guide shaft on an upper guiding
surface of the guide shaft, which guiding surface is located opposite the handle, and with an
actuating lever, which is pivotably mounted in a connection area of the handle to the guide shaft
between two side walls which are spaced apart from one another, wherein the actuating lever

forms an adjusting lever, via which the actuating lever operatively interacts with the punching
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slide for the adjustment thereof along the guide shaft against the spring action of a restoring
spring, and wherein the punching slide is guided adjustably along on the guide shaft via guide
elements, which have a T-shaped profile, engage one another in a positive-locking manner and

are detachable by longitudinal displacement.

BACKGROUND OF THE INVENTION

[0003] A bone punch of the type of this class, which is called a surgical punching
instrument, is known from DE 20 2004 017 974 U1 (and corresponding U.S. 7,655,020). This
prior-art bone punch has a guide shaft, at which a handle is arranged in a fixed manner, which
runs angled to the guide shaft. Furthermore, an actuating lever, which is pivotably mounted in
this connection area, is provided in the area of transition from the guide shaft to this handle. In
this connection area or in the area of the pivotable mounting of the actuating lever, the
connection area forms two side walls, which are spaced apart from one another, between which
the actuating lever protrudes through with an adjusting lever and extends on the top over the

planar guiding surface of the guide shaft in the normal operating state.

[0004] In this connection, this adjusting lever of the actuating lever operatively interacts
with a recess of a punching slide, which is open downwards toward the guide shaft. The
punching slide has a "lower" sliding surface toward the punching slide, with which the punching
slide is arranged longitudinally displaceably on the guide shaft. Guide elements, which have a
T-shaped profile and engage one another in a positive-locking manner, are provided for the

secure hold of the punching slide on the guide shaft. Because of a special configuration of the
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mounting of the actuating lever between the two side walls the actuating lever can be "retracted"
from its active position with its adjusting lever engaging with the punching slide, so that the
adjusting lever no longer operatively interacts with the punching slide. In this "retracted"
position of the actuating lever the punching slide can be returned distally along the guide shaft
until the guide elements of the punching slide and of the guide shaft become disengaged. In this
position, the punching slide can thus be completely removed from the guide shaft in a simple
manner, since there is no longer any connection between these parts. The guide shaft, the

connection area and the handle thereby form a type of base body.

[0005] In this connection, the subject of DE 20 2004 017 974 U1 is based on surgical
punching instruments according to DE 43 16 768 A1, DE 43 16 769 C1, DE 295 00 422 U1, US

5026 375, US 5273 519, US 5 569 258 as well as WO 96/39 959.

[0006] In these bone punches or punching instruments, the restoring springs for the
actuating lever have a leaf-spring configuration and act as restoring springs between the fixed
handle and the actuating lever. Since the assembly and disassembly are difficult in these prior-art
restoring spring systems, such restoring springs may make the handling of such a punching
instrument or such a bone punch difficult, since these springs may weaken or may not apply the
necessary restoring force to ensure a proper functioning of the punching instrument.

Furthermore, these restoring springs cannot be readily removed from one another or from the

respective handle or actuating lever to which they are fastened.
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[0007] Based on these leaf spring configurations, a restoring spring in the form of a
compression coil spring (axial compression spring), which is arranged and guided at least
partially in a guide groove of the sliding surface of the punching slide by means of a guide pin
axially passing through the restoring spring, is used in the subject of DE 20 2004 017 974 U1. A
distal stop surface, which is rigidly connected to the punching slide, is provided as a step bearing
for the rear distal spring end of the restoring spring. Furthermore, with its front proximal end in
case of a removed punching slide, the restoring spring is in contact with a proximal stop surface
of the punching slide. The restoring spring is in contact with a proximal stop surface of the guide

shaft itself in the case of an ergonomically assembled punching slide.

[0008] This means that the restoring spring in this configuration is an integral component
of the guide shaft and of the punching slide, so that it is not outwardly visible. When the
punching slide is removed from the guide shaft, this restoring spring is automatically not
operatively interacting, so that especially the assembly and disassembly of the punching slide on

the guide shaft are considerably simplified.

[0009] However, it has been recently desired that after detaching the guide elements the
punching slide can be separated from the base body consisting of the guide shaft, the connection
area and the handle, but the punching slide and the base body still remain in connection with one
another in some way, so that these two parts cannot be completely separated from one another
and, for example, can be cleaned together. Since especially a plurality of bone punches shall be

cleaned in a joint cleaning process, such a secure "securing” has the advantage that the
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components of a bone punch belonging together can always be correctly reassembled.

[0010] In this respect, a bone punch, called a surgical instrument, is known from DE 10
2009 056 099 B4, in which such a mode of operation is provided after separating the punching
slide from the guide shaft or from the base body. This is achieved in this subject by the punching
slide, in the position separated from the guide shaft, being arranged pivotably at the guide shaft.
The guide shaft has, for this purpose, at its proximal end an elongated hole, in the area of which
the punching slide has two side walls, which are spaced apart from one another laterally and
protrude downwards to above the elongated hole and which are in connection with the mounting
pin, which in turn extends through the elongated hole. In this case, this mounting pin is
configured as a type of screw and is connected to the two side walls in a fixed manner.
Provisions are thereby made for the guide shaft or the base body to have a reduced width in the
arca adjacent to the elongated hole so that the two side walls do not project laterally beyond the

guide shaft or the connection area of the guide shaft to the handle.

[0011] In this configuration, the "securing means" are in the form of the elongated hole as
well as of the two side walls with the securing pin freely accessible from outside, so that these
may become contaminated. Furthermore, a special configuration of the connection area between
the guide shaft and the handle is provided here, since this elongated hole must extend distally

rearward over a considerable path of adjustment in the longitudinal direction of the guide shaft.

SUMMARY OF THE INVENTION
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[0012] Accordingly, a basic object of the present invention is to create a bone punch with
a guide shaft and with a punching slide, especially based on DE 20 2004 017 974 U1, in which,
after separating the guide elements between the guide shaft and the punching slide, the punching
slide along with its sliding surface can be removed from the guiding surface of the guide shatft,
but continues to remain especially pivotably movably in connection with the guide shaft or with

the connection area of the guide shaft to the handle.

[0013] This object is accomplished according to the present invention by the punching
slide having in a the punching slide distal area a securing element, which protrudes between the
two side walls in the assembled state of the punching slide on the guide shaft, and that the
securing element has two laterally protruding positive-locking elements, and that each side wall
is provided with an inner longitudinal groove, which is distally limited and runs in the
longitudinal direction of the guide shaft and into which a positive-locking element each can be

inserted in a longitudinally displaceable manner.

[0014] Due to the configuration according to the present invention, a bone punch is
provided, in which after separating the guide elements between the guide shaft and the punching
slide, the punching slide continues to remain at least pivotably movably in connection with the
guide shaft or with the connection area between the guide shaft and the handle or with the
handle. In this connection, the securing element of the punching slide and the corresponding,
inner longitudinal grooves in the area of the side walls of the base body are arranged such that

these are not externally accessible in the normal operating state of the bone punch according to
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the present invention. Correspondingly, the bone punch according to the present invention has
the same outward appearance in the normal, assembled, operating state as the bone punch

configured according to the closest state of the art of DE 20 2004 017 974 U1.

[0015] Provisions may thus be made according to an aspect of the invention for the
securing element to have a bearing section, which extends toward the punching slide and with
which the securing element is detachably in connection with the punching slide. For example, a
screw connection may be provided here for the detachable connection. This screw connection is
especially accessible from outside when the punching slide is detached from the base body, so
that the punching slide can be separated entirely from the securing element and thus from the

base body as needed after loosening the screw connection.

[0016] The configuration according to an aspect of the invention is guided by the subject
of DE 20 2004 017 974 U1 (corresponding U.S. 7,655,020 which is hereby incorporated by
reference in its entirety) as the starting point. The combination of features according to this
aspect may be provided as an alternative configuration to a screw connection between the
punching slide and the securing element. After that, an axial compression spring, which is
arranged on a guide pin and is partially arranged in a lower mounting groove of the punching
slide in the assembled state, is provided as a restoring spring, wherein the guide pin, in the
assembled state, 1s removably inserted proximally into a mounting hole of the punching slide and
distally into a second hole of the punching slide. Furthermore, the axial compression spring is

axially supported at a first stop of the punching slide when the punching slide is removed from
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the guide shaft, the axial compression spring being supported axially at a distal second stop of the
punching slide. The axial compression spring is consequently mounted between these two stops,
wherein the stops are formed at least partially by the mounting groove. In this alternative
configuration, the securing element is mounted with its bearing section between the distal end of
the axial compression spring and the second stop. The assembly and disassembly of the securing
element are made easier by this configuration, since no screw connection is to be provided, but
rather the securing element with its bearing section is simply mounted "in a clamping manner"
between the axial compression spring and the distal stop. During the insertion of the guide pin
together with the axial compression spring, similar to an embodiment variant of the subject of
DE 20 2004 017 974 U1, the securing element together with the guide pin and the axial
compression spring is correspondingly mounted at the same time on the punching slide in the
area of the mounting groove because of the arrangement of the securing element with its bearing
section, which is then likewise arranged on the guide pin in the distal end area of the axial

compression spring.

[0017] For further simplification of the assembly, provisions may be made according to
an aspect of the invention for the guide pin to have in its distal end area a radially protruding stop
collar, via which the axial compression spring is axially supported indirectly at the second, distal
stop of the punching slide, and for the securing element with its bearing section to be mounted on
the guide pin between the distal end of the axial compression spring and the stop collar of the
guide pin. By means of this configuration, the securing element with its bearing section is fixed

on the guide pin between the distal end of the axial compression spring and the stop collar of the
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guide pin already before assembly, so that the joint handling thereof can take place in a

correspondingly simple manner.

[0018] Further, provisions may be made according to an aspect of the invention for the
first, proximal stop to be part of a first coupling element of the punching slide, which coupling
clement has a T-shaped configuration and which projects toward the guiding surface of the guide
shaft over the sliding surface of the punching slide and engages in a longitudinally displaceable
manner with a mounting groove, which has a T-shaped configuration, in the assembled state, and
for the second, distal stop to be part of a second coupling element of the punching slide, which
coupling element has a T-shaped configuration and which projects toward the guiding surface of
the guide shaft over the sliding surface of the punching slide and engages in a longitudinally
displaceable manner with inner longitudinal grooves arranged laterally in the side walls in the
assembled state, and for the two stops to be at the same time also part of the mounting groove of
the punching slide for the axial compression spring. Because of this configuration, the guide pin
together with the securing element and the axial compression spring can be inserted between the
two stops in a simple manner. The two coupling elements may have locking forks which are
"open," for example, toward the guide shaft for mounting the guide pin and into which the guide

pin can be inserted in a locking and axially non-displaceable manner.

[0019] Due to the configuration according to an aspect of the invention, the guide pin
can, in an extremely simple manner, be assembled and disassembled together with the securing

clement placed on the guide pin, as well as with the axial compression spring pushed onto the

PATENT
REEL: 040169 FRAME: 0953



10

15

guide pin. After that, provisions may be made for the punching slide to be provided with a
mounting hole in the area of its first, proximal coupling element, into which mounting hole the
guide pin can be inserted with a proximal plug pin with a radially tapered configuration, and for
the punching slide to have a through hole in the area of its second, distal coupling element, and
for the guide pin to have, in distal, axial extension to its stop collar, a locking pin with a radially
tapered configuration, with which the guide pin can be engaged with the through hole in the area
of the second coupling element in a positive-locking manner by means of an axial adjustment of
the guide pin in the mounting hole against the spring action of the axial compression spring
placed on the guide pin. By means of this configuration, the guide pin is held securely on the two
coupling elements in the area of the two stops and cannot by itself become detached even during

the operation and even in case of the punching slide "removed" from the guide shaft.

[0020] The present invention is explained in examples in detail below on the basis of the
drawings. The various features of novelty which characterize the invention are pointed out with
particularity in the claims annexed to and forming a part of this disclosure. For a better
understanding of the invention, its operating advantages and specific objects attained by its uses,
reference 1s made to the accompanying drawings and descriptive matter in which preferred

embodiments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In the drawings:

10
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[0022] Figure 1 is a perspective view of a bone punch according to the present invention

in the normal, assembled operating state;

[0023] Figure 2 is a perspective partial view of the base body of the bone punch from
Figure 1, comprised of the guide shaft, the connection area and the handle, as well as a

perspective bottom view of the punching slide each in shortened view;

[0024] Figure 3 is a perspective exploded view showing a securing element, a restoring

spring configured as a compression coil spring, as well as a guide pin;

[0025] Figure 4 is a perspective view showing the components from Figure 3 in an

assembled state;

[0026] Figure 5 is a vertical sectional view through the distal end area of the punching
slide together with the assembled components according to Figure 4 immediately before

assembly on the punching slide in a state in contact with the punching slide;

[0027] Figure 6 is a perspective view of the distal end area of the punching slide in
perspective bottom view with the components from Figure 4 in an assembled state on the

punching slide;

[0028] Figure 7 is a vertical sectional view through the connection area between the

11
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guide pin and the handle with inserted adjusting lever of the actuating lever as well as inserted

securing element;

[0029] Figure 8 is the view from Figure 7 together with the securing element from Figure
3 arranged in the distal end area of the connection area, as well as the guide pin interacting with

the securing element, as well as the axial compression spring placed on the guide pin;

[0030] Figure 9 is the vertical sectional view from Figure 8 with the punching slide

assembled on the guide pin;

[0031] Figure 10 is the view from Figure 9 with the punching slide in a distally retracted

position lying on the guide pin; and

[0032] Figure 11 is the view from Figure 10 with the punching slide as well as the

actuating lever with an adjusting lever in a normal operating position in the vertical section.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0033] Referring to the drawings, Figure 1 shows a perspective view of a bone punch 1.
This bone punch 1 has a base body 2, which consists essentially of a guide shaft 3, a handle 4, as
well as a connection area 5 provided between the handle 4 and the guide shaft 3. An actuating
lever 6 is pivotably mounted in this connection area 5, for which a corresponding mounting pin 7

is provided. The special configuration, especially in reference to the configuration of the

12
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mounting pin 7 and the special mounting of the actuating lever 6, can be taken from DE 20 2004
017 974 U1, to which reference is herewith made to its full extent. This means that the mounting
of the actuating lever 6 in the connection area 5 is preferably configured identically as in the

subject of DE 20 2004 017 974 U1 in the embodiment variant of the bone punch 1.

[0034] Further, it can be seen from Figure 1 that on the guide pin is arranged a punching
slide 8, which is configured as adjustable in the longitudinal direction of the double arrow 9
along the guide shaft 3. With its distal end area 10, the punching slide 8 operatively interacts
with an adjusting lever of the actuating lever 6, which adjusting lever cannot be seen from Figure
1, so that upon actuation of the actuating lever 6 in the direction of arrow 11, the punching slide

8 is adjusted in the direction of arrow 12, as this is known from the state of the art.

[0035] Figure 2 shows a perspective exploded view of the base body 2 with its guide
shaft 3, along with the connection area 5 and a part of the handle 4 in a perspective top view as
well as in a perspective bottom view of the punching slide 8, both the guide shaft 3 and the

punching slide 8 being shown shortened in their length.

[0036] It can be seen that the guide shaft 3 has a planar guiding surface 13 which is
located "on the top" opposite the handle which is arranged obliquely downwards on the guide
shaft 3, on which guiding surface the punching slide 8 lies in a longitudinally displaceable
manner with a lower sliding surface 14 in the assembled operating state shown in Figure 1. In

the area of the guiding surface 13, the guide shaft 3 has in its proximal end area a mounting

13
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groove 15 with a T-shaped configuration, which can operatively interact with a guide strip 16 of
the punching slide 8, which guide strip has a T-shaped configuration and protrudes over the
sliding surface 14 downwards toward the guide shaft 3. In order to be able to engage the guide
strip 16 with the mounting groove 15, a laterally expanded insertion groove 17 is connected
distally to the mounting groove 15, into which insertion groove the guide strip 16 can be inserted.
After inserting the guide strip 16 into the insertion groove 17 and after adjusting the punching
slide 8 in the direction of arrow 12, the T-shaped guide strip 16 engages in a longitudinally
displaceable manner with the mounting groove 15 of the guide shaft, which mounting groove has

a T-shaped configuration.

[0037] Towards the connection area 5, the guide shaft 3 has, in the area of its guiding
surface 13, a second mounting groove 20, which has a T-shaped configuration and to which an
insertion groove 21 with a wide configuration is likewise connected distally. In the
corresponding axial area, a first coupling element 22 with a T-shaped configuration is provided
on the lower sliding surface 14 of the punching slide 8, which coupling element correspondingly
engages in a longitudinally displaceable manner with the mounting groove 20 in the normal
operating state. In order to be able to engage this coupling element 22 with the insertion groove
21, the punching slide 8 is placed onto the guide shaft 3 in a position located offset to the guide
shaft 3 towards arrow 12, so that the coupling element 22 protrudes into the insertion groove 21.
By subsequent adjusting of the punching slide 8 in the direction of arrow 12, the T-shaped
coupling element 22 thus engages with the T-shaped mounting groove 20, as this is likewise the

case for the guide strip 16 and the mounting groove 15.

14
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[0038] In the embodiment variant shown, the base body 2 forms two side walls 25, 26,
between which the actuating lever from Figure 1 with a corresponding adjusting lever (not shown
in the drawing) is mounted pivotably, in the connection area 5 between the guide shaft 3 and the
partially visible handle 4. Towards the upper guiding surface 13, the two side walls 25 and 26
have each a distally open longitudinal groove 27 and 28, respectively, with which a second
T-shaped coupling element 29 can be engaged. In this connection, the punching slide 8 is
positioned on the guide shaft 3 in a mounting position arranged offset to the guide shaft 3
towards arrow 12 and adjusted in the direction of arrow 12. The T-shaped coupling element 29
thereby engages with the longitudinal grooves 27 and 28 with its two laterally protruding guide

webs 30 and 31.

[0039] Furthermore, it can be seen from Figure 2 that the two coupling elements 22 and
29 have a distance from one another in the axial direction of arrow 12, and that the punching
slide 8 has on the bottom a mounting groove 32, which extends between the two coupling
elements 22 and 29 in the present exemplary embodiment, the function of which will be
explained in detail later. Furthermore, the coupling element 22 has a mounting hole 33, into
which a guide pin can be inserted. The coupling element 29 has a hole 34, which is configured in
the present exemplary embodiment as a through hole 34 and which can likewise be coupled with

the above-mentioned guide pin. This will be explained in detail below.

[0040] Furthermore, it can be seen from Figure 2 that the two side walls 25 and 26 of the

15
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base body 2 and of the connection area 5 have two additional longitudinal grooves 40 and 41,
which are distally limited towards the handle 4 and form a type of distal stop, vertically
"beneath" the two longitudinal grooves 27 and 28 towards the mounting hole 35 of the
connection area. These two longitudinal grooves 40 and 41 open into the insertion groove 21, so
that a corresponding securing element can be inserted into these longitudinal grooves 40 and 41

via the insertion groove 21.

[0041] Figure 3 shows a perspective view of such a securing element 45 along with an
axial compression spring 46 as well as with a guide pin 47 in a perspective exploded view. The
securing clement 45 forms a plate-like bearing section 48 directed vertically "upwards," which
has a mounting hole 49. A guide web 50, which runs transversely to the bearing section 48 and
extends proximally forwards starting from the bearing section, is provided on the bottom at the
bearing section 48 in the exemplary embodiment shown. The guide web 50 has two laterally
protruding positive-locking elements 51 and 52 which have a pin-like configuration. The
securing element 45 can be inserted in a fitting manner between the two side walls 25, 26 of the

base body 2, as will be explained in detail later.

[0042] The guide pin 47 forms a central, cylindrical mounting section 53, which is
limited in its distal end area by a circumferential, radially expanded stop collar 54 in the present
exemplary embodiment. In its proximal end area located opposite this stop collar 54, the
mounting section 53 has a plug pin 55, which has a radially tapered configuration in the present

exemplary embodiment. In axial, distal extension to the stop collar 54, located axially opposite

16
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this plug pin 55, the guide pin 47 forms a cylindrical locking pin 56, which likewise has a

radially tapered configuration.

[0043] As can be seen from Figure 4, the securing element 45 with the mounting hole 49
of its bearing section 48 can be pushed onto the mounting section 53 of the guide pin 47 and can
correspondingly be brought into contact with the stop collar 54 of the guide pin 47. In this case,
the guide web 50 of the securing element 45 with its two positive-locking elements 51 and 52
(only the positive-locking element 51 is visible in Figure 4) has a distance to the mounting
section 53 of the guide shaft or guide pin 47. After the securing element 45 with its bearing
section 48 1s pushed onto the mounting section 53 of the guide pin 47, the axial compression
spring 46 can likewise be attached to the mounting section 53 of the guide pin 47. The
perspective view of Figure 4 shows this assembled state. In this fully assembled state, the guide
pin 47 together with the axial compression spring 46 as well as with the securing element 45 can

be inserted on the bottom at the punching slide 8 between the two coupling elements 22 and 29.

[0044] To this end, Figure 5 shows a vertical section of the punching slide 8 in its distal
end area 10. In this distal end area 10 are arranged the two coupling elements 22 and 29, which
protrude vertically downwards over the lower sliding surface 14 of the punching slide 8.
Furthermore, the mounting hole 33 as well as the hole 34 configured as a through hole of the
coupling element 22 or 29 can be seen from Figure 5, on the one hand. For inserting the guide
pin 47 together with the pushed-on axial compression spring 46 as well as with the assembled

securing element 45, the guide pin 47 is at first engaged with the mounting hole 33 by its

17
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proximal plug pin 55, as this can be seen from Figure 5. Then, the guide pin 47 is pushed further
into the mounting hole 33 in the direction of arrow 58 under compression of the axial
compression spring 46 until the locking pin 56 thereof can be adjusted in the direction of arrow
59 in the mounting groove 32 of the distal coupling element 29. The mounting hole 33 may have
a slightly conical configuration for positioning and pushing in the plug pin 55, as this is shown in

Figure 5.

[0045] As soon as the locking pin 56 is aligned with the through hole 34 of the coupling
clement 29 and the guide pin 47 is released, the guide pin 47 is in turn adjusted towards arrow 58
because of the spring action of the axial compression spring 46, so that the locking pin 56
engages the through hole 34 of the coupling element 29 in a positive-locking manner. Thus, the
guide pin 47 1s assembled in the area between the two coupling elements 22 and 29 on the
punching slide 8 together with the axial compression spring 46 as well as with the securing
element 45. In this assembled state, the axial compression spring 46 is partially mounted in the
mounting groove 32 extending between the two coupling elements 22 and 29. Together with the
two coupling elements 22 and 29, this mounting groove 32 forms a stop each, at which the axial

compression spring 46 is axially both proximally and distally supported.

[0046] The perspective bottom view of Figure 6 shows this fully assembled "operating
position."
[0047] It can be seen that the axial compression spring 46 is mounted together with the
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guide pin 47 between the two coupling elements 22 and 29 and partially protrudes into the
mounting groove 32 of the punching slide 8. The securing element 45 is mounted in a clamping
manner between the distal end of the axial compression spring and the radially expanded stop
collar 54 and projects downwards over the lower sliding surface 14 of the punching slide 8,
wherein in this position in the normal operating state, the two positive-locking elements 51 and
52 can engage in a longitudinally displaceable manner with the two longitudinal grooves 40 and
41 of the connection area 5 of the base body 2 of the bone punch 1 described in regard to Figure

2.

[0048] In order to be able to engage the securing element 45 with its two positive-locking
elements 51 and 52 with the two inner longitudinal grooves 40 and 41 of the two side walls 25
and 26 of the base body 2, the securing element 2 is inserted into the insertion groove 21 as an
"individual part" first without the guide pin 47 and without the axial compression spring 46,
which can be seen from Figure 2. In this case, the two positive-locking elements 51 and 52 reach
into the vertical area of the two proximally "open" longitudinal grooves 40 and 41 opening into
the insertion groove 21 and may thus be engaged with these two longitudinal grooves 40 and 41

towards arrow 12 by means of displacing in the distal direction.

[0049] For this, Figure 7 shows the securing element 45 with its mounting shaft 48 as
well as with its guide web 50 in solid lines in the state inserted into the insertion groove 21. The
insertion groove 21 has an offset configuration in the present exemplary embodiment and has a

recessed mounting section 60, which is offset inwards or downwards and into which the two

19

PATENT
REEL: 040169 FRAME: 0963



10

15

longitudinal grooves 40 and 41 open and into which the securing element 45 with its guide webs
50 is inserted. By displacing the securing element 45 towards arrow 12, the guide web 50 with
its two positive-locking elements 51, 52 engages with the longitudinal grooves 40 and 41,

wherein only the longitudinal groove 41 of the "rear" side wall 26 can be seen in Figure 7.

[0050] After the securing element 45 has been brought into the "rear" distal end position
shown in phantom lines in Figure 7, the securing element 45 can be brought, by pivoting about
its positive-locking elements 51, 52, into an angular position in relation to the connection area 5,
in which the securing element 45 can be brought into connection with the guide pin 47 as well as
the axial compression spring 46, as this was shown and described in regard to Figure 4. Since
the securing element, especially with its guide web, is inserted in a fitting manner between the
two side walls 25 and 26, the securing element cannot be rotated about an axis lying in the

bearing section 48.

[0051] In this case, the distance of the two side walls 25 and 26 is measured such that in
particular the axial compression spring 46 is accommodated between them. Thus, it is ensured
that the guide pin 47 and the axial compression spring 46 may also be engaged with the securing

clement 45, as this can be seen from the sectional view of Figure 8.

[0052] Furthermore, it can also be seen from Figure 8 that the actuating lever 6 has an
adjusting lever 65, which is mounted in the area of the two side walls 25 and 26, wherein only

the "rear" side wall 26 can be seen in Figure 8. In the area of these two side walls 25 and 26, the
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mounting pin 7 that was mentioned in regard to Figure 1 can be seen, at which the actuating lever
6 with its adjusting lever 65 is pivotably mounted via an elongated hole 66 and can be adjusted

radially to the mounting pin 7 as needed.

[0053] The precise configuration of the mounting as well as of the mounting pin 7 and
the configuration of the adjusting lever 65 can be taken from DE 20 2004 017 974 U1
(corresponding to U.S. 7,655,020), especially from the description on the drawing figures 20
through 23. The fundamental, functional and structural configuration of the mounting is also
provided in the subject of the invention, so that reference is made to the full extent to this
description of said patent and this description is also incorporated herein as content of the present

application.

[0054] It should be noted at this point, however, that the actuating lever may also be
otherwise mounted rotatably and adjustably on the base body, as this is likewise known from the
state of the art. It can only be ensured that the adjusting lever can be disengaged from the
punching slide by means of corresponding manipulation in order to be able to separate the

punching slide from the guide shaft and the base body.

[0055] As can be further seen from Figure 8, in its state of being engaged with the
securing element 45, the guide pin 47 runs together with the axial compression spring 46 at first
transversely to the upper guiding surface 13 of the guide shaft 3. In this angular position, the

punching slide 8 from Figure 2, as described in regard to Figures 5 and 6, can now be engaged
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with the guide pin 47. Ultimately, this means that the punching slide 8 is suspended on the guide

pin 7 or "locked" on same in a simple manner.

[0056] The sectional view of Figure 9 shows this fully assembled state.

[0057] As can be seen from the sectional view of Figure 9, the guide pin 47 with its plug
pin 55 is inserted into the mounting hole 33 of the coupling element 22. The axial compression
spring 46 is mounted on the mounting section 53 of the guide pin 47. This axial compression
spring is supported proximally at the coupling element 22 and fixes the securing element at the
distal stop collar 54 of the guide pin 47. The guide pin 47 is locked with its locking pin 56 in the

through hole 34 of the distal coupling element 29.

[0058] Thus, it can be seen from Figure 9 that the securing element 45 interacts with the
punching slide 8 in a fixed manner via the guide pin 47 as well as the axial compression spring
46. Because of the positive-locking, displaceable engagement of its two positive-locking
elements 51 and 52, of which only the positive-locking element 52 is visible in Figure 9, with the
two longitudinal grooves 40 and 41, of which only the rear longitudinal groove 41 of the rear side
wall 26 can be seen in Figure 9, the punching slide 8 is thus securely connected to the base body

2 of the bone punch 1 via the securing element 45.

[0059] As can be seen from Figure 1, the base body 2 in the connection area 5, especially

in the area of the upper guiding surface 13 and the punching slide 8 in the area of its sliding
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surface 14, have at least approximately the same width in the distal end area, so that in the
position shown in Figure 9, the punching slide 8 cannot be adjusted in the direction of arrow 12
and the secure engagement of the securing element 45 with the longitudinal grooves 40 and 41 by
its two positive-locking elements 51 and 52 cannot thus be severed. Since the longitudinal
grooves 40 and 41 are limited distally, the securing element 45 with its two positive-locking
elements 51 and 52 cannot be pushed out of the two longitudinal grooves 40 and 41 towards

arrow 12.

[0060] If the punching slide 8 shall be entirely detached from the base body 2, then, for
example, with a corresponding auxiliary tool, the guide pin 47 with its locking pin 56 can be
disengaged from the through hole 34 by simple adjusting along the punching slide 8, so that the
punching slide 8 can be removed in a simple manner from the securing element 45 and thus from

the base body 2.

[0061] In order to bring the punching slide 8 into its normal operating position shown in
Figure 1, this is at first pivoted out of the pivoting position shown in Figure 9 in the direction of
arrow 70 about the positive-locking elements 51, 52 until the punching slide 8 with its lower

sliding surface 14 comes into contact with the upper guiding surface 13 of the base body 2 or of

the guide shaft 3, as this can be seen from Figure 10.

[0062] It can be seen that the punching slide 8 with its lower sliding surface 14 lies flatly

on the guiding surface 13 of the base body 2 or of the guide shaft 3. Furthermore, the mounting
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groove 20 can be seen from Figure 10. With reference to Figure 2, it can be seen that this
mounting groove 20 has a T-shaped configuration and has an inwards protruding slide web 71 or
72 each on both sides, of which only the slide web 71 can be seen in Figure 10. These slide webs
71, 72 form each distally a type of stop 73 and 74, respectively, of which only the stop 73 can be

seen in Figure 10.

[0063] If the punching slide 8 is now adjusted together with the mounted guide pin 47,
with the axial compression spring 46 as well as with the securing element 45 in the direction of
arrow 12 (Figure 10), then the coupling element 22 engages with the mounting groove 20 and
extends behind the two slide webs 71 and 72 described in regard to Figure 2 because of its
T-shaped configuration, on the one hand. After a certain path of adjustment in the direction of
arrow 12, the axial compression spring 46 with its proximal end comes into contact with the two
stops 73 and 74 of the slide webs 71 and 72, which can be seen in Figure 2. By further
adjustment of the punching slide 8 in relation to the base body 2 in the direction of arrow 12, the
guide pin 47, the securing element 45 as well as the two coupling elements 22 and 29 are also
inevitably adjusted in the direction of arrow 12, as a result of which a compression of the axial
compression spring 46 is brought about, since this spring crops out at the two stops 73, 74 with
its proximal end. At the same time, the securing element 45 with its two positive-locking
elements 51 and 52 slides along the longitudinal grooves 40 and 41. The coupling element 29
engages with the two longitudinal grooves 27 and 28 because of its T-shaped configuration, so

that a removal of the punching slide 8 from the base body 2 is no longer possible.
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[0064] After the punching slide 8 has been brought into its "normal" operating position
according to Figure 1, the actuating lever 6 with its adjusting lever 65 can be adjusted via its
clongated hole 66 between the two side walls 25 and 26, as this is known from DE 20 2004 017

974 Ul.

[0065] In this case, the adjusting lever 65 engages with a corresponding recess 75
provided on the bottom in the distal end area 10 of the punching slide &, as this can be seen from

the sectional view of Figure 11.

[0066] If the actuating lever 6 with its adjusting lever 65 is now pivoted about the
mounting pin 7 in the direction of arrow 11, then this brings about an adjustment of the punching
slide 8 in the direction of arrow 12, as this is known from the state of the art, especially from DE

202004 017974 U1.

[0067] With regard to the other mode of operation of the bone punch according to the
present invention, reference is likewise made to this patent DE 20 2004 017 974 U1, and
especially as concerns the configuration of the proximal end area both of the punching slide 8

and of the guide shaft 3.

[0068] It should also be noted at this point that, in principle, the configuration of the
punching slide 8 with its securing element 45 can also be used when no axial compression spring

46 with guide pin 47 1s present. This configuration could thus also, in principle, apply, for
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example, to the subject of DE 10 2009 056 099 B4.

[0069] The detachable assembly of the securing element 45 could in this case be carried
out at the distal coupling element 29, for example, by means of a correspondingly arranged screw
connection, so that the securing element 45 also interacts detachably with the punching slide 8 in
such a case (not shown in the drawing). This configuration would be, however, somewhat more
complicated, but fundamentally possible in relation to the assembly process of the punching

slide.

[0070] The configuration of the bone punch 1 according to the present invention is
advantageous in that especially in the normal operating state of the bone punch 1, the securing
element 45 is arranged completely within the punching slide 8 and within the base body 2 of the
bone punch 1 and is thus protected against external effects. In the normal operation of the bone
punch 1, the securing element 45 always remains completely inaccessible from outside in the
punching slide 8 and the base body 2, so that there is no risk of injury for the operator, especially

during actuation of the bone punch 1.

[0071] Thus, the bone punch 1 according to the present invention with its securing
element 45 and the corresponding longitudinal grooves 40, 41 can be handled in an equally
simple manner as the bone punch from DE 20 2004 017 974 Ul. Since the securing element 45
and the corresponding longitudinal grooves 40 and 41 are arranged completely within the

punching slide 8 and within the base body 2, there is also no risk of contaminations of these
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components during use here.

[0072] As described above, the punching slide 8, especially by using the guide pin 47
together with the axial compression spring 46, may also be separated from these two components
in a simple manner, so that a separation from the securing element 45 also takes place

automatically and inevitably, as described above.

[0073] The bone punch 1 according to the present invention with the securing element 45

can thus also be completely disassembled and also reassembled in a simple manner as needed.

[0074] While specific embodiments of the invention have been shown and described in

detail to illustrate the application of the principles of the invention, it will be understood that the

invention may be embodied otherwise without departing from such principles.
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WHAT IS CLAIMED IS:

1. A bone punch comprising a base body comprising:

a guide shaft;

a handle arranged fixed and angled on the guide shaft;

a punching slide supported adjustably along the guide shaft on an upper guiding surface
of the guide shaft, the guiding surface being located opposite a handle side;

guide elements, having a T-shaped profile, associated with the punching slide;

a restoring spring;

an actuating lever pivotably mounted to the guide shaft in a connection area of the handle
between two side walls which are spaced apart from one another, wherein the actuating lever
forms an adjusting lever configured for the actuating lever operatively interacting with the
punching slide for adjustment of the punching slide along the guide shaft against the spring
action of the restoring spring and wherein the punching slide is guided adjustably along on the
guide shaft via the guide elements, which engage one another in a positive-locking manner and
are detachable by longitudinal displacement; and

a securing element connected to the punching slide at a distal end area of the punching
slide, the securing element extending between the two side walls in an assembled state of the
punching slide on the guide shaft and the securing element having two laterally protruding
positive-locking elements and each side wall is provided with an inner, distally limited
longitudinal groove running in a longitudinal direction of the guide shaft, each positive-locking

element being inserted longitudinally displaceably in a respective said longitudinal groove.
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2. A bone punch in accordance with claim 1, wherein the securing element further
comprises a bearing section extending toward the punching slide, the bearing section of the

securing element detachably interacting with the punching slide.

3. A bone punch in accordance with claim 2, wherein:

a guide pin is associated with the punching slide and in the assembled state, is removably
inserted proximally into a mounting hole of the punching slide and distally into a second hole of
the punching slide;

the restoring spring comprises an axial compression spring arranged on the guide pin and
in the assembled state is partly arranged in a lower mounting groove of the punching slide;

the axial compression spring is axially supported proximally at a first stop of the
punching slide in case of the punching slide being removed from the guide shaft;

the axial compression spring is axially supported indirectly or directly at a distal second
stop of the punching slide; and

the securing element is mounted with the bearing section between the distal end of the

axial compression spring and the second stop.

4. A bone punch in accordance with claim 3, wherein:

in a guide pin distal end area, the guide pin has a radially protruding stop collar, via
which the axial compression spring is indirectly axially supported at the distal second stop; and

the bearing section of the securing element is mounted on the guide pin between the distal

end of the axial compression spring and the stop collar of the guide pin.
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5. A bone punch in accordance with claim 3, wherein:

the first stop is part of one of the guide elements, forming a first coupling element of the
punching slide, the first coupling element having the T-shaped profile and projecting beyond the
sliding surface of the punching slide toward the guiding surface of the guide shaft and engaging
in a longitudinally displaceable manner with one of the other one of the guide elements forming a
mounting groove of the guide shaft in the assembled state, which mounting groove has the
T-shaped profile;

the distal second stop is a part of one of the guide elements, forming a second coupling
element of the punching slide, which coupling element has the T-shaped profile configuration
and projects beyond the sliding surface of the punching slide toward the guiding surface of the
guide pin and engages in a longitudinally displaceable manner with inner longitudinal grooves
arranged laterally in the side walls in the assembled state; and

the first stop and the second stop are also part of the mounting groove of the punching

slide for the axial compression spring.

6. A bone punch in accordance with claim 5, wherein:

the punching slide is provided in an area of the first coupling element with a mounting
hole, into which the guide pin can be inserted with a proximal plug pin, which has a radially
tapered configuration;

the punching slide has a through hole in an area of the distal second coupling element;

the guide pin has a distal axial extension of the stop collar and has a locking pin which

has a radially tapered configuration, with which the guide pin can be engaged in a
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positive-locking manner due to an axial adjustment of the guide pin in the mounting hole against
the spring action of the axial compression spring positioned on the guide pin with the through

10 hole in the area of the second coupling element.
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ABSTRACT OF THE DISCLOSURE

A bone punch includes a base body with a guide shaft (3), a handle (4) and a punching
slide (8) supported adjustably along an upper guiding surface (13) of the guide shaft (3). An
actuating lever (6) with an adjusting lever (65) interacts with the punching slide (8) for
adjustment against a spring action of a restoring spring (46). In a distal end area (10), the
punching slide (8) has a securing element (45), which extends between two side walls (25, 26) of
the punching slide (8) on the guide shaft (3). The securing element (45) has two laterally
protruding positive-locking elements (51, 52). Each side wall (25, 26) is provided with an inner,
distally limited longitudinal groove (40, 41) running in the longitudinal direction (9) of the guide
shaft (5). Each positive-locking element (51, 52) is longitudinally displaceably inserted into a

respective one of the grooves (40, 41).
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