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This invention relates to hydraulic ram mech-
anism for moving an operating member against
a resisting force, in which the operating force is
applied to the operating member at two points.
The invention is applicable more particularly but
not exclusively to guillotine machines, for in-
stance for cutting stacks of paper sheets, in which
the cutting force is applied at both ends of the
guillotine knife.

According to the present invention hydraulic
ram mechanism of the kind specified comprises
a piston and cylinder both of which are movable
and to which hydraulic fluid under pressure can
be applied in order to move the piston axially
relatively to the cylinder, and two linkages at
least one of which includes a fixed abubtment or
pivot and which respectively connect the piston
and the cylinder to the operating member in such
a manner that on the application of hydraulic
‘pressure both linkages tend to move the operat-
ing member in the same direction.

Conveniently, each linkage includes a bell crank
lever one arm of which is connected to the piston
or cylinder, as the case may be, while the other
arm is connected to the operating member, and
these bell crank levers are oppositely disposed so
that movement of the first mentioned arms in
opposite directions causes the arms connected to
the operating member both to move in the same
direction. ] :

It may often be desirable to provide some sort
of stop for limiting the movement of ‘the operat-
ing member, and it is desirable for this stop to
provide a certain cushioning effect.. Thus in one
form of the invention a hydraulic stop is provided
to limit the movement of each of the linkages
and hence of the operating member,

Where the operating member is a guillotine
knife the linkages may act at opposite ends of
the knife which may be constrained to move in
a desired path by means of guide members.
Preferably the knife is given a combined diagonal
and rotary movement during its stroke relative
to the guillotine base block by means of two non-
parallel straight guides engaged by suitable guide
members, at least one of which guide engaging
members may be adjustable to permit adjustment
of the attitude of the knife. By “the attitude of
the knife” is meant the alighment of its cutting
edge with respect to the upper surface of the bed
which the cutting edge engages at the comple-
tion of its cutting movement. In many cases the
knife is in its correct attitude at the end of its
stroke when the cutting edge is exactly parallel
with the surface of the bed.

Where there is a stop for limiting the move-
ment of each linkage, each linkage preferably
includes an adjustable section to permit adjust-
ment of the end position and attitude of the
knife at the end of its stroke.
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The invention may be carried into practice in
various ways, but one particular arrangement
intended for use with guillotine machines for
cutting sheets of material will be described by .
way of example with reference to the accom-
banying diagrammatic drawings in which,

Figure 1 illustrates an arrangement showing
the knife of the guillotine in mid-stroke, and

Figure 2 illustrates the same arrangement at
the end of the stroke.

In the apparatus shown the guillotine knife 1
has a straight cutting edge 2 and moves up and
down in a plane perpendicular to the surface of
the bed shown at 3. The bed is a block of hard
wood sandwiched between two metal plates which
lie parallel with the plane of the knife. In order
to provide the necessary slicing action, the knife
is provided with a pair of inclined guide grooves
4 and § in each of which lies a roller 6 and ‘1
mounted on a pivot. The slot 5 is inclined at
approximately 45° to the vertical while the slot 6
is inclined at about 40° to the vertical and thus
as the knife 1 -is moved up or down, the inclined
guides impart a combined rotary and diagonal
movement to it. ‘In order to permit adjustment
of ‘the attitude of the knife with respect to the
bed, the roller T is mounted on an eccentric 8§
which can be rotated so.as to alter the position
of the roller. - o :

The mechanism for raising and lowering the
knife comprises two linkages connected to oppo-
site .ends of the knife, each linkage being ap-
proximately a mirror image of the other. Piv-
oted to brackets 8 and 10 at each end of the knife
are approximately vertical thrust arms I{ and 12,
the lower ends of these arms being pivotally con-
nected to bell crank levers 18 and (4 the. pivots
15 and 16 of which are fixed. The second arm
of the bell crank lever 13 is connected by a link
11 to a piston 18, while the second arm of. the
other bell crank lever 14 is connected by another
link 19 to a cylinder 20 in which the piston 18
fits. Neither the piston 18 nor th&cylinder 20
is rigidly anchored. Means is provided for ad-
mitting hydraulic fluid under pressure to the
ends of the cylinder 29 and for releasing it there-
from in accordance with the movements of a
suitable control valve 21, so that the piston can
be made to move within the cylinder. A pipe 22
leading from a suitable source of hydraulic pres-
sure is connected to the valve 21, which is alsd
provided with two exhaust ports 23 and 24, and
two connections 25 and 26 to the ends of the ram
cylinder 20. Movements of the control spindle 21
cause fluid under pressure to be admitted at will
to either end of the piston in a well known man-
ner and it will be appreciated that as the piston
moves along the cylinder, the cylinder will also
move axially in the opposite direction. Thus the
bell ‘crank levers 13 and 14 will be turned about
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their pivots in opposite directions, so that both
the thrust arms (1 and 12 will move in the
same direction, carrying with them the guillotine
knife {.

Since the relative axial positions of the cylinder
20 and the piston {8 are determined solely by the
position of the linkages, and since the knife is
constrained to move by means of the guide
rollers 6 and 7T in a predetermined path, the sys-
tem is largely self-adjusting. However, in order
to adjust the depth of penetration of the knife
into the bed and also the attitude of the knife in
this position, both linkages are provided with
adjusting devices whose operation will be ex-
plained below. The thrust rod (I contajns -an
adjusting device such as a turn-buckle 28 while
the thrust rod 12 is provided with a telescopic
sliding adjustment 29.

In order to ensure that the knife only pene-
trates the bed to a predetermined extent, stops 30
and 31 are provided for arresting the movement
of each of the linkages at the ends of the operat-
ing stroke. In order to overcome the inertia of
the moving parts the stops are preferably hy-
draulically cushioned, and may be arranged each
in its hydraulic cylinder 32 as.shown for the stop
30 in Figure 1 of the drawings, each cylinder he-
ing connected by means of pipes 33 with the
pressure pipe 22 so as to be subject to the same
hydraulic pressure supply as is the eperating ram
eylinder.

The adjustment to fix the position of the knife
{ -at the end of its stroke and its attitude at this
position as shown in Figure 2 is eiffected as fol-
lows:

The telescopic adjuster 29 is first freed for
easy sliding and hydraulic pressure-is admitied to
the right-hand side of the ram cylinder 20. Ow-
ing to the freeing of the adjuster 29 the imme-
diate effect of applying pressure to the cylinder
is to rock the lever 14 hard up .against the hy-
draulic stcp 31, and thereafter the piston {8 is
moved to the left under the influence of the
hydraulic pressure thereby causing the knife -to
move downwards to the end of its stroke, until
the lever 13 comes up against its corresponding
stop 30. By adjusting ‘the turn-buckle 28 and
the eccentric 8 it is then possible to adjust-the
attitude and position -of the knife, since the
bracket (0 is still quite free to move, after which
the telescopic adjuster 29 is locked and the
mechanism is then ready for operation.

what I claim -as my invention and desire to
secure by Letters Patent is:

1. Hydraulic ram mechanism comprising an
elongated operating member arranged for bodily
movemens in a plane, means for guiding the
movement gf said member in said plane, said
means being capable of causing said memper to
rotate about an imaginary pivetal axis which is
transverse to said plane and capable of move-
ment with respect thereto, a floating cylinder, a
piston within the cylinder, a source of hydraulic
pressure and means for connecting the source to
the cylinder so as to.move the piston and cylinder
axially relative to each other, and two linkages
connecting the piston and cylinder respectively
to the operating member at longitudinally spaced
points, both said linkages acting on said relative
axial movement of said piston and cylinder to
move the operating member substantially in the
same direction and subject to said guiding means.

2. Hydraulic ram mechanism as .claimed .in
claim 1, in which the linkages .include two bell
crank levers.one arm of one of which is connected
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to the piston while the corresponding arm of the
other is connected to the eylinder, the other arms
of the said levers being connected to the operat-
ing member, and the levers being mounted in op-
posed relationship to cause the arms connected to
the operating member both to tend to move sub-
stantiaily in the same direction relatively to the
operating member upon relative axial movement
of said piston and cylinder.

3. Hydraulic ram mechanism as claimed in
claim 2 including at least one hydraulic stop lim-
iting the floating movement of the piston and
cylinder and eonnected mechanism and having
its pressure chamber connected to the source of
hydraulic pressure from which hydraulic pres-
sure is delivered to the cylinder.

4, Hydraulic ram mechanism comprising an
elongated operating member arranged for bodily
movement in a plane, guide means for guiding
the movement of said member in said plane, said
guide means being capable of causing said mem-
ber to rotate about an imaginary pivotal axis
which is transverse to said plane and movable
with respect to said plane, adjusting means for
said guide means to vary the travel of said imag-

inary pivotal axis with respect to said plane, a

floating ram cylinder, a piston within said cylin-
der, a source of hydraulic pressure, .and means
for connecting the source of pressure to the cylin-
der so as to move the piston and cylinder axially
relative to each other, and two linkages connect-
ing the piston and cylinder respectively to the
operating membper at longitudinally spaced
points, both said linkages acting on said relative
axial displacement.of said piston and cylinder to
move the operating membper substantially in the
same direction, subject to said guide means.

5. Hydraulic ram mechanism as claimed in
claim 4, in which the ‘means for guiding the
movement of said -eperating member comprise
two cooperating guide elements, one of said guide
elements comprising a -pair of non-parallel
straight guide members, and the other guide
element comprising a pair of guide-engaging
members, one.of said two guide elements being
connected to the operating member, while the
other guide element is fixed in relation to said
plane; and including means for adjusting the
displacement between the two .members of at
least one of said pairs so.as to vary.the travel of
said imaginary pivotal axis.
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