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AUTOMATIC CONTROL FOR HYDRAULIC
PAPER CUTTERS

Michael E, Papanoli, Spring Lake, and James Wesley Lee,
Grand Haven, Mich., assignors ¢o The Challenge Ma-
chinery Company, Grand Haven, Mich., a corporation
of Michigan

Application June 25, 1953, Serial No. 363,958

3 Claims, (Cl 121—38)

This invention relates to the control for hydraulic paper
cutters which are nsed in printing shops to cut §tacks of
paper to the desired size. Paper cutters -of this nature

have a table on which the stack of paper is laid and above:

it is a horizontal knife bar on which is mounted a knife
having a sharp lower edge. The knife bar is mounted for
swinging downward and upward movements and, for the
purpose of this invention, it is operated hydraulically by
means of a hydraulic pressure mechanism connected to
the respective ends of a cylinder connected to the frame
of the machine and having a piston and a piston rod
which is connected to the knife bar.

The hydraulic mechanism includes a valve which has
a neutral position and can be moved either way from the
neutral positicn to direct the hydrauvlic fluid to either the
top or the bottom of the cylinder to cause movement of
the knife either downward for the cutting movement or
upward for the return movement. The knife is in its
uppermost position when at rest. ‘

This invention deals with the means for operating the

valve which is always manually movable, but includes g

means for automatically moving the valve to cause return
stroke of the knife, and for moving the valve to neutral
position at the completion of the return stroke. The in-
vention also incorporates a safety device which makes
necessary the use of both hands of the operator remote
from the knaife to start the knife on its downward move-
ment.

The invention is hereafter more fully described, ref-
erence being had to the accompanying drawings in which:

Fig. 1 is a front elevation of a paper cutter embodying
the invention,

Fig. 2 is a sectional plan view of the same on the line
2—2 of Fig. 1,

Fig. 3 is a plan view of the valve control mechanism
at rest with some of the upper parts removed,

Fig. 4 shows the same parts as Fig. 3 with the operating
cams in cocked positicn,

Fig. 5 is a front elevation of the valve operating
mechanism,

Fig. 6 is a vertical partial section on the line 6—# of
Fig. 4,

Fig. 7 is a partial elevation of one end of the machine,

Fig. 8 is a fragmentary elevation of the cam retracting
mechanism,

Fig. 9 is a plan view of the parts of Fig. 8,

Fig. 10 is an enlarged fragmentary section on the line
16—19 of Fig. 9, and

Fig. 11 is a fragmentary section on the line 11—11 of
Fig. 3.

Like reference numerals refer to like parts in all of the
figures.

The paper cutter has vertical side frame members %, a
top cross member 2, and a web 3.  There is a table 4
extending between the side members 1, and the knife bar
§, carrying the knife 6, is Iocated above the table and
guided at its ends in the side members 1. The knife bar
is hung on links 7 pivoted at their respective ends to the
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top member 2 and the knife bar, which causes the knife
to follow a swinging path in its up and down movements.

A hydraulic cylinder 8 is mounted on the top of the
member 2 and has a piston rod 9 connected to a paper
clamp 10, this being no part of the present invention. .

A hydraulic cylinder 11 is pivotaily anchored at its
lower end at 32 to a side frame member 1, and its piston
rod 13 is connected to one end of the knife bar 5 ouiside
the frame,

Hydraulic pressure mechanism is provided, including a
pump not shown, driven by a motor 4 and having a
control valve located in a valve housing 15 which has
two outlets 16 and 17 which are connected by flexible
conduits 18 and 19 to the top and bottom respectively
of the cylinder 11. The valve in the housing 15 is of the
sliding balanced type and has a valve stem 2@ extending
outside the housing 15. .

The aforedescribed parts are conventional and well
known in the art and form no part per se of the present
invention excepting as they cooperate therewith to pro-
duce the desired novel result. )

The control mechanism of this invention comprises a
body 25 fixed to the web 3 of the frame by a flange 26
through which is an opening 27 in alignment with the
valve stem 20.  An operating bar 28 is mounted in the
body 25 to slide in and out, also in alignment with the
valve stem 28, and a connecting rod 29 connects the
valve stem 28 with the operating bar 28 so that they-
move in unison.

A hand lever 38, located in convenient reach at the left
hand side of the table 4, is pivoted at 31 to a bracket 32
and is connected by a link 33 to a lever 34 which is
fastened to:the upper end of a vertical 35 which is
journalled in brackets:36 and 37, and a lever 38 is fastened
to the shaft 35 near its lower end and has its swinging
end slotted at 39 to receive a pin 40 on the outer end of
the operating bar 28.. By this construction manipulation
of the lever 39 causes inward or outward movement of
the operating bar 28 and like movement of the hydraulic
conirol valve in the housing 15. No other mechanism
would be required if the hydraulic valve were to have
full manual control. o

A safety latch 45, shown in Figs. 3 and 6, is mounted
to slide in the body 25 laterally of the operating bar 28
which is shouldered at 46, its. inward portion being nar-
rower than its outer portion, and a spring 47 normaily
thrusts the latch 45 toward the operating bar so that its
inner end will be engaged by the shoulder 46 when the
parts are in neutral position as shown in Fig. 3. In this
position the latch 4§ prevents inward movement of the
operating bar 28 which would move the hydraulic valve
to a position to direct the hydraulic fiuid to move the knife
bar downward.,

A release wire 48 is connected to the latch 45 and
extends through 2 flexible casing 49 to a position near
the right hand side of the table 4 where it is provided with
a pull button 88.. Thus by pulling with the right hand
on the button 50 the safety latch 45 is retracted away from
the shoulder 46 so that the left hand may manipulate
the lever 3¢ to move the operating bar 28 and the hy-
draulic valve inwardly to knife-lowering positicn as snown
in Fig. 4, and with both hands of the operator being
necessarily occupied remote from the knife, they cannot
be cut during the lowering movement.

From neutral position of Fig. 3 the operating bar may
be moved either inwardly or outwardly, but since the
knife bar is always raised in rest position, outward maove-
ment of the bar would accomplish nothing and therefore
the above described inward movement is the only effective
movement that can first be made. SR .

Two cams, 55 and 56, are mounted to slide above and
transversely .of the operating bar 28. These cams have
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guide rods 57, 58, 5% and 60 mounted to slide in the body
25, the rods 59 and 60 preferably being square to prevent
rotating. The rods 57 and-58 have springs 61 and 62
which normally thrust the cams to the left into rest posi-
tion shown in Fig. 3. The rods 59 and 66 pass through
a cross head 63 which is freely slidable on them, and the
rods are provided with heads 64 and 65 outside the cross
head. :

The cams are pulled to the right, where they are latched
in cocked position of Fig. 4, by the cam-actuating mecha-
nism shown in Figs. 8, 9 and 10. This mechanism com-
prises a push rod €6 passing through an end frame mem-
bter 1 and thrust outwardly into engagement with the
cylinder 11 near its upper end by a spring 67. A ver-
tical shaft 68 is journalled in a bracket 69 on the inner
side of the frame and a lever 70 fastened to the upper end
of the shaft is connected to the push rod 66.

A lever 71 is fastened to the lower end of the shaft 68
and swings over a slide 72 mounted in a guide 73. The
swinging end of the lever 71 engages a pin 74 which pro-
jects upward from the slide 72 and the slide is connected
by a red 75 to the cross head 63.

As the knife bar 5 is moved downward in its swinging
movement the upper end of the cylinder 11 swings toward
the frame and pushes the push rod 66 inward. This ac-
tion, through the lever 70 and shaft 68, causes the end
of the lever 71 to swing to the right and by engagement
with the pin 74 it carries the slide 72 with it. The end
of the lever 71 moves in an arc while the slide and pin
move in a straight line and shortly before the -end of its
swinging movemerit, the lever leaves the pin permitting
the slide to be moved back to rest position as hereafter
described.

The pin 74 is mounted to be depressed in the slide 72
and is thrust upward by a spring 76. The following edge
of the lever 71 is beveled at 77 and when the lever moves
back to rest position, -on upward movement of the knife
bar 5 and outward swinging of the cylinder 11, this
beveled under side of the lever cams the pin downward
so that the lever passes over the pin and gets behind it
for the next operating stroke.

As the slide moves to the right on the down stroke of
the knife, as above described, the rod 75 pulls the cross
head 63 in the same direction and moves the cams 55
and 56 to the right, the heads 64 and 65 on the rods 59
and 68 engaging the cross head for this purpose, and in so
doing the springs 61 and 62 are compressed storing energy
to return the cams to the leff.

The guide rods 39 and 60 are provided in their upper
faces with notches 59® and 662, and when the cams reach
their right hand positions the latches 77 and 78 mounted
in the cover 79 spring downward into the notches and
hold the cams in cocked position, Figs. 4 and 6. The
latches 77 and 78 are vertically slidable in the cover 79
and are thrust downward by springs 80.

With the cams thus latched in cocked position they will
remain there until released as hereafter explained. When
the pin 74 is released from the lever 71 as it swings away
from the pin in its arcuate movement, the springs 81, at-
tached to respective ends of the cross head 63 and to the
cover 79, return the cross head to rest position of Fig. 4
and the cams are then free to move to the left when they
are released from the latches 77 and 78.

The operating bar 28 is provided with two cam pins 82
and 83 which project upward therefrom and are spring-
thrust for depression as shown in Fig. 11. | These pins are
engaged respectively by the cam faces of the cams 55 and
56 to move the bar 28 in opposite directions. The lead-
ing or right hand edges of the cams 55 and 56 are beveled
at 84 so that they will depress the pins 82 and 83 and ride
over them when the cams are moved from rest to cocked
positions. This movement of the cams does not move
the bar 28."

The cams 55 and 56 arc released so that they may move
from' cocked positions by action of -the springs 61 and
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62 by the following mechanism. Each latch 77 and 78
has connected to it respectively pull wircs 85 and 86
which run through flexible casings 87 and 88 and extend
to positions adjacent the knife bar 5 on the oufside of a
frame member 1, Fig. 7. The pull wire 85 is connected
to a pivoted lever 89 which is engaged by the knife bar
5 at the bottom of its siroke, and the pull wire 86 is at-
tached to a pivoted lever 98 which is engaged by the knife
bar at the top of its stroke.

The cam 55 moves the cperating bar 28 outwardly to
cause upward motion of the knife, and its latch 77 has the
pull wire 85 connected to it, and when the knife bar §
reaches the bottom of its stroke it will engage and move
the lever 89 to release the cam 55 which moves to the
left, engaging the pin 82 and pushing the bar outwardly
causing upward movement of the knife. This position of
the operating bar and cam pins 82 and 83 is shown in
dotted lines in Fig. 4.

The latch 78 for the cam 56 has the pull wire 86 con-
nected to if, and when the knife bar reaches the top of its
stroke it will engage and move the lever 90 to release the
cam 56, which moves to engage the cam pin 83 and move
the operating bar back to neutral position of Fig. 4.

Operation

With the parts in neutral position and the knife bar
raised, a stack of paper is placed under the knife and
then the operator, using both hands, pulls on the button
50 releasing the latch 45 from the operating bar 28, and -
then by manipulation of the lever 30 the operating bar is
moved inwardly to cause downward movement of the
knife. :

The operator may then release both the lever 30 and the
button 58 and the cutter will automatically perform its
cycle of operations and come to rest. On the downward
movement of the knife the swinging movement of the pis-
ton 11 pushes in on the push rod 66 and through the
lever 71 moves the slide 72 to retract the cams 55 and 56
and move them to cocked position, -where they are held
by the latches 77 and 78. Following this the end of the
lever ‘7% swings past the pin 74 permitting the springs 81
to pull the cross head 63 and slide 72 back to rest posi-
tions. .

As the knife bar 5 reaches the bottom of its stroke it
will engage the lever 892 to release the cam 55, which is
moved by its spring 61 to cam the pin 82 and operating
bar to outward position, which will move the control
valve to cause upward movement of the knife. When the
knife bar reaches the top of its stroke it will be engage the
lever 98 to release the cam 56, which is moved by its
spring 62 to cam the pin 83 and the operating bar back
to neutral position where all parts are at rest ready for
another operation.

It has been found that this automatic operation of the
knife bar interferes with its proper placing when setting
and adjusting a new knife on it. For that purpose the
automatic mechanism can be temporarily made inopera-
tive, which is done by depressing the pin 74 on the slide
72 and holding it depressed as by inserting a pin 100
through a hole in the slide in a position to engage the
head of the pin. With the pin 74 so depressed it will not
be engaged by the lever 71 and the cams 55 and 56 will
not be moved by movement of the knife. The move-
ment of the knife bar is then controlled entirely by the
lever 30, and after the knife has been properly adjusted
and set the pin 100 is removed making the mechanism
again automatic. It is conceived that the lever and slide
mechanism for pulling the cross head 63 and cocking
the cams above described, may be replaced by an electric
solenoid magnet having its case connected to the cross
head 63 and its electric circuit energized and de-energized
in synchronism with the movements of the knife bar 5.
To make such an actuator inoperative for the purpose
of adjusting and setting the knife could be done by using
a circuit-breaking switch in the solenoid circuit,
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The invention is defined by the appended claims, which
are to be considered comprehensive of all forms coming
within their scope.

We claim:

1. The combination with a machine having a movable
element and pressure means for moving the element in
working and return directions, including a source of pres-
sure for said pressure means and a valve to control said
pressure, of means for actuating said valve comprising
a body, an operating member movably mounted on the
body and connected to the valve, manual means for mov-
ing the operating member, two cams movable on said
body, each having a cam face engageable with a part of
said operating member to move it to different positions,
a spring for each cam acting to move it with its face
against said part of the operating member, automatic
means acting to move said cams against tension of their
springs and without engaging their cam faces with said
part of the operating member during movement of the
element before completion of its working stroke, indi-
vidual latch means acting to hold said cams cocked with
their springs under tension and separate means acting to
release said cams to permit their springs to move them
with their faces against the said parts of the operating
member, the first cam acting to move the operating
member and valve to element return position and the
second cam acting to move the operating member and
valve to neutral position, the latch for the first cam be-
ing released at the end of the element working stroke
and the latch for the second cam being released at the
end of the return stroke.

2. The elements of claim 1 combined with quick-
acting manual means for making said cams inoperative.

3. The combination with a machine having a movable
element and pressure means. for moving the element in
working and return directions, including a source of pres-
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sure for said pressure means and a valve to control said
pressure, of manual means for actuating said valve com-
bined with automatic means for actuating the valve com-
prising, a body, an operating member connected to said
valve and movably mounted on said body, a cam for
moving said operating member and valve to element
return position at the end of the working stroke and a
cam for moving the operating member and valve to neu-
tral position at the end of the return stroke, said manual
means being free to move said operating member and
valve at all times, each of said cams being spring urged
and each being respectively engageable with said operat-
ing member to move it to different positions, automatic
means for moving both cams against tension of their
springs during movement of ‘the element before com-
pletion .of the working stroke, means for latching said
cams out of engagement with the operating member,
means for releasing said first named cam for action by
its spring at the end of the working stroke and means
for releasing said second named cam for action by its
spring at the end of the return stroke.
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