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[57] ABSTRACT

A device for converting a rotary movement into a
symmetrical reciprocating movement, comprising a
first isosceles triangle, a first base vertex of which is
connected to a rotatable crank and whose top vertex
is pivotably connected to a fixed point by way of a bar
having a length which is equal to that of the legs of the
triangle, with the result that the second base vertex
performs a symmetrical reciprocating movement with
acute reversing points. The second base vertex is con-
nected to a base vertex of a second triangle whose top
vertex is pivotably connected, by way of a bar having
the same length as the legs of said triangle, to a fixed
point which is situated on said symmetry line of the
movement of the first triangle. - :

The movement of the second base vertex of the
second triangle is transferred to a location outside the
mechanism by way of a parallelogram system or other
appropriate means.

6 Claims, 2 Drawing Figures
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1
DEVICE FOR CONVERTING A ROTARY
MOVEMENT INTO A SYMMETRICAL
RECIPROCATING MOVEMENT
This is a continuation of apphcatlon Ser. No.
386,334, filed Aug. 7, 1973.

The invention relates to a device for converting a ro-
tary movement into a symmetrical reciprocating move-
ment, utilizing a bar system comprising a first isosceles
coupling triangle, a first base vertex of which is con-
nected to a rotatable crank, its top vertex being pivota-
bly connected to a fixed point by a bar of a length
which is equal to that of the legs of the triangle, with
the result that the second base vertex performs a sym-
metrical reciprocating movement with acute reversing
points, the symmetry line thereof passing through said
fixed point.

A system of this kind, also referred to as a four-bar
mechanism, is known and is used in a variety of ma-
chines for convertmg a rotary movement. A drawback
of this mechanism is that the movement direction al-
ways encloses an acute angle in the vicinity of the re-
versing points with the line connecting the two revers-
ing points. When such a movement is imparted to an
arm supporting a gripping device for lifting an object
off a table, this means that this gripping device always
approaches the object to be gripped at an inclined an-
gle. This often gives rise to problems.

It is often desirable that the gripping device performs,
at least just before and during the lifting of the object,
a movement which is perpendicular to the table sur-
face.

The invention provides a device by means of which
this can be effected without all sorts of complex cam
discs or grooved discs being required. :

According to the invention the second base vertex is
connected to a first base vertex of an isosceles second
coupling triangle, the top vertex of which is pivotably
connected to a fixed point by a bar having the same
length as the legs of the said triangle. The fixed point
is situated on said symmetry line of the movement of
the second base vertex of the first triangle.

Consequently, by making use according to the inven-
tion of a four-bar mechanism which converts a rotary
movement into a symmetrical reciprocating movement
with acute reversing points and by supplementing this
system with a further bar mechanism, a movement of
the second base vertex of the 'second triangle is
achieved which is reciprocating and symmetrical, the
direction of the movement in the vicinity of the revers-
ing points then being perpendicular to the line connect-
ing the two reversing points.

In order to lead out the movement of the said second
base vertex, a further embodiment of the device ac-
cording to the invention is achieved wherein the side of
said second coupling triangle between the second base
vertex and top vertex, and also the connection bar be-
tween the top vertex and the fixed point, each forms
part of a bar parallelogram, consisting of bars which are
pivotally connected. Both parallelograms have one side
in common formed by a bar which is pivotally con-
nected to the top vertex, the side of this bar which is re-
mote from the top vertex being connected to a bar
which extends parallel to the connection bar between.
the top vertex and the pivot, and which is also pivotally
connected to a fixed point, the bar which is pivotably
connected to this common bar and which extends par-
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allel to the second base vertex being extended outside
the device.

As aresult of the parallelogram guiding, the latter bar
will perform exactly the same movement as the second
base vertex. On the far end of said bar a gripping device

-can be connected by means of which objects can be

lifted off a table, be displaced over a given distance,
and be lowered again.

It will be obvious that, if desired, mechanisms other
than parallelograms can be used for leading out the
movement of the last second base vertex.

The invention will be described in detail with refer-
ence to the drawing.

The FIGS. 1 and 2 are diagrammatic representations
of the device in its two extreme positions and in its cen-
tral position, respectively.

The device comprises a crank 1 which can pivot
about the fixed point 2, its other end being pivotably
connected to the first base vertex 3 of the isosceles first
triangle 4.

It will be obvious that instead of a crank a gearwheel
or pully can alternatively be used, vertex 3 then being
connected to said wheel or pulley by way of a pin.

The top vertex 5 of the triangle 4 is pivotably con-
nected to the fixed point 8 by a bar 6 which has the
same length as the legs 7 of triangle 4.

The top vertex a of triangle 4 is substantially 120°,
while the following relations also apply:

AB/k =1.732 £'10 percent, where AB is the distance
between the points 2 and 8,

k = the length of crank 1.

L1/k = 1.414 % 10 percent, where L is the length of
the legs 7 of triangle 4.

As a result of this choice of the dimensions of the ele-
ments, the second base vertex 9 of triangle 4 will com-
plete a path which is denoted by line 10 in the drawing

- when the crank 1 rotates about point 2.
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This clearly shows that the movement is symmetrical
with respect to the line 11 which extends through point
8,.and also that the reversing points are acute.

A second triangle 12 is pivotably connected to vertex
9, said triangle being congruent with triangle 4. The top
vertex 13 is connected, by a bar 14 whose length is
again equal to the length of the legs of triangle 12, to
a fixed point 15 which is situated on the line 11. Fur-
thermore, BC/k = 3.464 =10 percent, where BC is the
distance between the points 8 and 15.

The above values of the top vertices of the two trian-
gles and the relation numbers can be slightly modified,
if desired, while maintaining the desired movement
curve. However, the movement stroke is optimum if
the values given are adhered to.

In this device, the vertex 16 will follow a path which
is denoted by a line 17 when the crank 1 rotates. The
forward path and the return path are not exactly the
same, but it is an important aspect that the movement
direction at the reversing points is perpendicular to the
connection line between said points.

The movement of point 16 is imparted to an arm 18,
the end of which accommodates a diagrammatically
represented gripping device 19.

The arm 18 is connected to vertex 16 and, at the area
20, to a bar 21 which is connected to a bar 22 which
is connected to vertex 13,

The bars 21 and 22 constitute a parallelogram, in
conjunction with the part of the arm 18 situated be-
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tween the pivots 16 and 22 and the side of triangle 12
situated between the points 13 and 16.

The bar 22 forms part of a second parallelogram
which is further formed by the bars 14 and a further bar
23 which is pivotably connected to the fixed point 24.

Arm 18 is thus guided by two parallelogram guides,
which implies that the arm 18 performs the movement
of point 16, meanwhile always remaining parallel to the
line 15-24.

FIG. 1 shows the bar mechanism in its two extreme
positions.

.From the foregoing it will be obvious that the inven-
tion provides a comparatively simple mechanism for
converting a rotary movement into a symmetrical re-
ciprocating movement, the movement direction in the
reversing points being perpendicular to the connection
line between the reversing points.

What is claimed is:

1. A device for converting a rotary movement into a
symmetrical reciprocating movement, utilizing a bar
system comprising a first isosceles coupling triangle, a
first base vertex of which is connected to a rotatable
crank, its top vertex being pivotably connected to a
fixed point by a bar of a length which is equal to that
of the legs of the triangle, with the result that the sec-
ond base vertex performs a symmetrical reciprocating
movement with acute reversing points, the symmetry
line thereof passing through said fixed point, wherein
the said second base vertex is connected to a base ver-
tex of an isosceles second coupling triangle, the top
vertex of which is pivotably connected to a fixed point
by a bar having the same length as the legs of the trian-
gle, said fixed point being situated at least substantially
on said symmetry line of the movement of the second
base vertex of the first triangle.

2. A device as claimed in claim 1, wherein one side
of the second coupling triangle between the second
base vertex and the top vertex and also the connection
bar between the top vertex and the fixed point each
forms part of a bar parallelogram, consisting of bars
which are pivotably connected, both parallelograms
having one side in common which is formed by a bar
which is connected to the top vertex, the end of this bar
which is remote from the top vertex being connected
to a bar which extends parallel to the connection bar
between the top vertex and the fixed point and which
is also connected to a fixed point, the bar which ex-
tends parallel to said bar and which is connected to the
second base vertex being extended outside the device.

3. A device for converting a rotary movement into a
symmetrical reciprocating movement, comprising;

an input member mounted for rotation about a fixed
input axis, comprising a first connection means for
rotatable connection to said input member about a
first axis, said first axis being parallel to and spaced
a first distance from said input axis;

a first isosceles coupling triangle comprising a first
coupling rotatably connected to said first connec-
tion means for pivotable movement about said first
axis, and second and third couplings for pivotal
connection defining second and third axes, said
second and third axes being parallel to said first
axis, said second axis being equally spaced a sec-
ond distance from said first and third axes, the first,
second and third axes forming a first isosceles tri-
angle;
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a first coupling member having a pivotal connection
to said second coupling about said second axis and
a pivotal connection to a first fixed point about an
axis parallel to said second axis and spaced there-
from a distance equal to said second distance;

a second isosceles coupling triangle comprising a
fourth coupling pivotably connected to said third
coupling about said third axis, a fifth coupling for
pivotal connection defining a fourth axis parallel to
said third axis and spaced therefrom a third dis-
tance, an output connection point spaced apart
from said fourth axis a distance equal to said third
distance, the third and fourth axes and output con-
nection point forming a second isosceles triangle;
and

a second coupling member having a pivotal connec-
tion to said fifth coupling about said fourth axis and
a pivotal connection to a second fixed point about
an axis parallel to said fourth axis and spaced there-
from a distance equal to said third distance;

said second distance and a distance between the
input axis and the first fixed point being such that
the axis of said third coupling has a reciprocating
motion along a path having acute reversing points
upon rotation of said input- member about said
input axis, said reciprocating motion being sym-
metrical about the line passing through said first
fixed point, and said second fixed point being situ-
ated approximately along said line of symmetry.

4. A device as claimed in claim 3 wherein:

AB=(1.73 £0.17)k

L, =(1.41+0.14)k

AB being the distance between said first fixed point
and said input axis, k being the first distance, and
L, being the second distance, and

the equal-length sides of said first isosceles triangle
form an angle of appoximately 120° at the second
axis.

5. A device as claimed in claim 4 wherein:

BC = (3.46 = 0.34)k

BC being the distance between said second fixed
point and said first fixed point, and

said second isosceles triangle is approximately con-
gruent to said first isosceles triangle.

6. A device as claimed in claim 5§ comprising in addi-
tion bar parallelogram means for providing a remote
output connection, said parallelogram means compris-
ing members forming first and second parallelograms,

said first parallelogram comprising a first member pi-
votly connected to said second isoscele coupling
triangle at said output point, a second member piv-
otably connected to said fifth coupling at said
fourth axis, and a third member pivotably con-
nected to said first and second members so ar-
ranged as to form a parallelogram linkage;

said second parallelogram comprising a fourth mem-
ber pivotably connected to said second fixed point,
a fifth member pivotably connected to said fourth
member and to the connection between said sec-
ond and third members so arranged as to form with
said second member and said second coupling
member a parallelogram linkage,

whereby a reciprocating motion will be imparted to
connection device connected to said first member
of said first parallelogram by rotation of the input
member, said reciprocating motion having a direc-
tion at the reversing points perpendicular to a con-

nection line between the reversing points.
* * * * *
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