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may be adjusted by means of a first rotary pin movably arranged on a housing for joining the transmission member to the
housing.
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ABSTRACT OF THE DISCLOSURE

A gear consists of a driving head that is eccentrically
mounted on a driving shaft and carries out eccentric
movements when the driving shaft is rotated, a movable
transmission member and a movable tool-carrier with a tool.
The transmission member and the tool carrier with the tool
move back and forth when the driving shaft is rotated. The
amplitude of the reciprocating movement may be adjusted by
means of a first rotary pin movably arranged on a housing for
joining the transmission member to the housing.
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GEAR FOR CONVERTING A ROTARY MOVEMENT INTO A

RECIPROCATING MOVEMENT

The invention concerns a motion converter for changing
rotational motion to reciprocal angular motion. This apparatus

1s particularly useful in sawing tools.

Motion converters converting rotation into to~-and-fro
displacement have long been known. Illustratively, they are
used for motor-driven surgical saws, though they are also

applicable to many other industrial fields.

"
. | THS

A motor-driven surgical saw comprising such a motion converter
i1s disclosed, for instance, in German patent 24 00 696. The
saw 1s fitted with an elongated saw-blade holder bearing a saw
blade and supported in a saw housing. The holder is linked at
an end away from the saw blade to a cam pin connected to a
drive motor shaft. At its middle, the saw-blade holder is
supported in the saw-blade housing so as to be pivotable and-
longitudinally displaceable by a guide pin and, when the motor
is running, it 1is pivoting. The saw blade rigidly joined to
the saw-blade holder thereupon carries out to-and-fro motion

at a fixed excursion predetermined by the design of the motion

converter.
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This known motion converter has the drawback that the
excursion of the to-and-fro motion cannot be changed in a
simple manual manner but instead at best requires refitting
Che motion converter. In many instances during surgery,

however, a simple, manually implemented change would be

advantageous.

Accordingly an object of the present invention is to create
a motion converter allowing adjustment of the excursion of
the to—-and-fro motion produced by the motion converter

without the need for refitting the surgical device.

Therefore, the present invention provides a motion-
converting apparatus for converting rotational motion to
angular reciprocal motion, which apparatus comprises a
tubular housing defining a longitudinal slot thereiln, a
tool holder pivotally mounted 1n the housing at a pivot
point and including a tool which extends away from the
pivot point and out of the housing, and a holder head which
extends away from the pivot point and into the housing, and
a transmission element pivotally mounted in the housing by
means for pivotally mounting the element. The transmission

element has a first end which receives the holder head of

the tool holder, and a second end which 1s adapted to
recelve an eccentrically rotating drive head such that
the transmission element pivots back and forth due to
eccentric rotation of the drive head and transfers such

motion to the holder head of the tool holder which in turn

imparts reciprocal angular motion to the tool. The
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transmission element can be positioned at different
locations between the drive head and holder head by moving
the pivot mounting means along the slot to adjust the

amount of reciprocal angular motion of the tool.

Advantageously, the transmission element is connected
through a first pivot pin to the housing. Preferably, on
1ts drive side, the transmission element is matched 1in such
manner to the eccentrically rotating drive head that the
rotation of the drive shaft is converted into an angular
displacement of the transmission element about the first
pivot pin, the position of the first pivot pin being
adjustable along a milling in the housing. Conveniently,
on 1ts drive side, the transmission element comprises a

first jaw, 1n that the drive head enters the first jaw of

the transmission element, and the drive head is spherical
1n the direction of the insides of the first jaw and the
width of the jaw of the transmission element corresponds to
the diameter of the drive head. The width of the first jaw
can be at least as large as the diameter of the circular
path followed by the center of the spherical drive head on
account of 1ts eccentricity relative to the drive axis

during one revolution of the drive shaft.

Advantageously, the tool holder is connected at its tool
side by a second pivot pin to a stationaryv location of the
"housing. On 1its drive side, the tool holder, comprising a-
holder head, can be fitted in such manner into the

s - CLransmission element that the angular displacements of the
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transmission element are converted into opposite angular
displacements of the tool holder about the second pivot
pin. In addition, on its tool side, the transmission
element can comprise a second jaw, such that the tool
holder comprising the holder head enters the second jaw of
the transmission element and the holder head is cylindrical
perpendicularly to the plane of the tool holder and the

width of the jaw of the second jaw of the transmission

element corresponds to the diameter of the cylindrical

portion of the holder head.

Conveniently, the first pivot pin is manually adjusted
along the milling 1n the housing, or the adjustment is

motor-driven.

The motion converter can be used in an oscillating saw.

In the invention, the transmission of motion 1is
advantageously implemented by a rocking fork of which the

center of rotation can be shifted between the drive and the

driven assembly along the longitudinal axis, i.e., the X
axls. Thereby, the lever ratio is adjusted and
consequently a change 1n angular position takes place on
the driven side. This operation may be likened to an
electric amplifier which 1s able to equally raise and lower

a base signal.

The 1nvention 1is illustratively elucidated in relation to

. the drawings.
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Fig. 1 is a partlal view of an operational system with a motion

converterof the invention,

Fig. 2 1s a schematic view of a motion converter of the

invention in a first position,

Fig. 3 1s a schematic view of the motion converter of Fig. 2 in

a second position,

Fig. 4 1s a schematic view of the motion converter of Fig. 2 in

a third position, and

Fig. 5 1s a schematic view of the motion converter of Fig. 2 in

a fourth position.

The same components are denoted by the same references

wherever they appear in the Figures and therefore all Figures

are discussed jointly hereunder.

Figs. 2 through 5 show a motion converter 3 of the invention in-
various states. This motion converter 3 comprises a drive
shaft 4 connecting the converter to a motor, not shown, and
bearing a drive head 6. A transmission element 7 1s connected
by a first pivot pin 9 to a housing 2, and a tool holder 12 is
connected by a second pivot pin 14 to the housing and comprises

a holder head 13. An appropriate toocl 5 1s mounted on tool

holder 12.
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Fig. 1 1illustratively shows a tool-side end of a motor-driven
operational or surgical instrument 1, 1in this case a saw with
the motion converter 3 of the 1invention but only shown 1n

part. Fig. 1 is a top view. The upper part of Fig. 1 1is a top

view, the lower part 1s a section at the level of the center
axis of the surgical 1nstrument 1. This surgical instrument
1 comprises a housing 2 which advantageously 1s screwed
together from a housing base and cover (these components are
not shown separately herein). The lower part of Fig. 1 shows
several components of motion converter 3, namely drive shaft 4,
transmission element 7, the toolholder 12, the second pivot pin
14, a nut 11 allowing to screw tight the (omitted) first pivot
pin 9 into a straight milling (shown) 10 in the housing 2 and
the saw 5 which is the tool in the operational system 1. The
schematics of Figures 2 through 5 of the motion converter 3 of

the invention must be considered for a good understanding of

Fig. 1.

Figs. 2 through 5 show in detail how the motion converter 3 of

the invention converts the rotation from the omitted motor

into a tool to-and-fro motion denoted by the angle a of which

the magnitude is adjustable.

The motor-driven rotation of drive .shaft 4, of which only a
tool-side end is shown, can be converted by the drive head 6
inserted in sald shaft 4 into eccentric rotation.
Transmission element 7 displaceably links drive head 6 with

displaceable toolholder 12 bearing tool 5. Transmission
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element 7 on one hand and toolholder 12 together with the tool
on the other hand Jointly carry out mutually opposite
to-and-fro motions as soon as the motor is running. In the
process, the change in position of the transmission element 7

relative to the drive head 6 allows changing the excursion of

the to-and-fro motion of the tool 5. Detalls are provided
below.
At its end, drive shaft 4 supports drive head 6. Said drive

head 6 comprises a drive-head axis B running parallel to but
laterally offset from a drive axis A of the drive shaft 4.
When drive shaft 4 rotates, drive head 6 rotates eccentrically
about drive axis A. In Fig. 2 the drive-head axis B 1s at the
level of the drive axis A and in this two-dimensional schematic
the drive-head axis B and the drive axis A are then coincident
as shown. In Figs. 3 through 5, the drive shaft 4 has been
rotated and the drive-~head axis B is next to the drive axis A,

and accordingly in these Figures it will not coincide with the

drive axis A and 1s shown separately.

The transmission element 7 1is connected on its tool side with
drive head 6 and further it 1s displaceably connected through
the first pivot pin 9 with housing 2. The transmission element
7 is fitted in such a manner on the drive side 1into
eccentrically driven drive head 6 that the rotations of the
drive shaft 4 can be converted into an angular motion of the
transmission element 7 about first pivot pin 9. For that

purpose, transmission element 7 1is fitted on the drive side
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with a first jaw 8 entered by the drive head 6. The sides of
transmission element 6 running toward the 1nsides of the first
jaw 8 are spherical. The width of the Jjaw of transmission
element 7 corresponds to the diameter of the spherical portion
of drive head 6 and, as a result, drive head 6 only touches the
insides of first jaw 8 at two polnts 1n any rotational position
of drive shaft 4. The width of first Jjaw 8 1s at least as
large as the diameter of the circle followed by the center of
spherical drive head 6 on account of its eccentricity relative

to the drive axis A in one revolution of drive shaft 4.

The first pivot pin 9 is displaceable together with
transmission element 7 inside a milling 10 1in the housing 2.
In the course of such displacements, the position of first jaw
8 of transmission element 7 is simultaneously changed relative
to drive head 6 and as a result the excursion of the angular
motion of transmission element 7 1is changed relative to drive
axis A on account of the eccentric displacement of drive head
5. The position of first pivot pin 9 in the housing 2 can be
adjusted in the milling 10 for instance using at least one-
thread and a nut 11, for instance a clamping nut. However,
first pivot pin 9 also may be adjusted using a motor. If the
position of first pivot pin 9 1s shifted by the amount +#x
toward the drive side, then the angular displacement of
transmission element 7 will be enlarged to an angle a for the
same rotation of drive shaft 4 (see Figs. 3 and 5), whereas 1if
said position is shifted by an amount -#x toward the tool side,

then the angular displacement will be reduced to the angle «
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(Figs. 3 and 4). The magnitude of the angular displacement of
the transmission element 7 therefore can be adjusted by

shifting the first pivot pin along the milling 10 1in the

housing 2.

A tool 5, 1in this instance a saw blade, 1s mounted on the tool
side into toolholder 12 1in turn connected at the tool side of
the transmission element 7. Moreover, at the tool side,
toclholder 12 is rotatably connected through a second pivot pin
14 to a fixed point of the housing 2. On 1its drive side, tool
holder 12 is fitted in such manner into transmissicn element 7
that the angular displacement of transmission element 7 causes
an opposite angular displacement of tool holder 12. For that
purpose, tool holder 12 comprises a holder head 13 entering a
second jaw 15 on the tool side of transmission element 7. The
sides of the holder head 13 running toward the insides of first
jaw are cylindrical. The width of the jaw of the transmission
element 7 corresponds to the diameter of the cylindrical part

of the holder head 13. Tool holder 12 together with 1ts tool

5 therefore carries out mutually opposite to-and-fro motions-

of which the excursions are proportional to the angular
displacements of transmission element 7. Accordingly, the

excursion of the to-and-fro motion of the tool 5 also 1s
adjustable by shifting first pivot pin 9 along the milling 10

in housing 2.
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Thus, the motion converter 3 makes it possible to convert the
rotation of the drive shaft 4 into a to-and-fro motion of the
toocl 5, the excursion of this to-and-frc motion being
adjustable merely by shifting the position of the first pivot

pin 9 at housing 2. Such adjustment may be implemented using a

motor where so desired.

Obviously some components of an operational, for instance

surgical system also may be designed differently, provided

that said system has the features of the invention of disclosed

hereiln.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A motion-converting apparatus for converting
rotational motion to angular reciprocal motion, which
apparatus comprises:

a tubular housing defining a longitudinal slot therein;

a tool holder pivotally mounted in the housing at a pivot
point and including a tool which extends away from the
pivot point and out of the housing, and a holder head which
extends away from the pivot point and into the housing; and

a transmission element pivotally mounted 1n the housing
by means for pivotally mounting sald element, and having a
first end which receives the holder head of the tool
holder, and a second end which 1s adapted to receive an
eccentrically rotating drive head such that the
transmission element pivots back and forth due to eccentric
rotation of the drive head and transfers such motion to the
holder head of the tool holder which in turn imparts
reciprocal angular motion to the tool, wherein the
transmission element can be positioned at different
locations between the drive head and holder head by moving
the pivot mounting means along the slot to adjust the

amount of reciprocal angular motion of the tool.
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2. The apparatus of claim 1, wherein the transmission

element is connected to the housing by a pivot pin.

3. The apparatus of claim 1 or 2, which further comprises
a clamping member for fixing the position of the

transmission member pivot pin in the housing slot.

4. The apparatus of claim 1, 2 or 3, wherein the position
of the transmission member is automatically fixed by a
motor so that the adjustment of the excursion of the tool

can be made 1n a continuous manner.

o The apparatus of any one of claims 1 to 4, wherein the
transmission element includes a first jaw for receiving the
drive head, said first jaw having an opening which

corresponds to the size of the drive head.

6. The apparatus of claim 5, wherein the opening of the
first jaw is at least as large as the circular path that 1is

created by rotation of the eccentric drive head.

7. The apparatus of claim 5 or 6, wherein the
transmission element includes a second jaw for receiving
the tool holder head, said second jaw having an openiling

which corresponds to the size of the tool holder head.
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8. The apparatus of claim 7, wherein the housing, the

transmission element and the first and second transmission

element jaws are cylindrical.

9. The apparatus of any one of claims 1 to 8, wherein the

transmission element comprises a rocking fork where the

first and second jaws form each end of the fork, with the

pivotably mounted including a pivot pin which can be

adjustably positioned along the longitudinal axis of the

housing.

10. The apparatus of any one of claims 1 to 9, whereiln the
housing includes a tapered portion at the positlion where

the tool extends out of the housing.

11. The apparatus of any one of claims 1 to 10, wherein
the tool holder is connected to the housing at the pivot
point by a pivot pin in order to provide a fixed distance

between the tool holder head and the eccentric drive head.

12. The apparatus of any one of claims 1 to 11, whereiln

the tool is a saw blade.
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13. A motion converting apparatus for converting

rotational motion to angular reciprocal motion which

comprises:

a tubular housing defining a longitudinal slot therein;

a tool holder pivotally mounted in the housing at a pivot
point and including a tool which extends away from the
pivot point and out of the housing, and a holder head which
extends away from the inot point and into the housing; and

a transmission element pivotally mounted by a pivot piln
in the housing and having a first end which receives the
holder head of the tool holder, and a second end which 1is
adapted to receive an eccentrically rotating drive head
such that the transmission element pivots back and forth
due to eccentric rotation of the drive head and transfers
such motion to the holder head of the tool holder which 1in
turn imparts reciprocal angular motion to the tool, whereiln
the transmission element can be positioned at different
locations between the drive head and holder head by moving
the pivot pin along the slot to adjust the amount of

reciprocal angular motion of the tool.
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