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[57] ABSTRACT

A veneer clipper in which the movable knife is driven
through a double-action toggle mechanism that is pow-
ered by a pair of reciprocable pneumatic motors. The
toggle mechanism include two sets of corresponding
pivoted joints, with each motor drivingly connected to
a different one of such sets. One of the motors is
mounted in a nontraveling position on the clipper’s
frame, while the other motor is mounted for travel rela-
tive to the frame, generally in the same direction as the
knife.

9 Claims, 5 Drawing Figures
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1

CLIPPER WITH DOUBLE-ACTION TOGGLE
MECHANISM

BACKGROUND AND SUMMARY OF . THE
INVENTION ‘

This invention pertains to a clipper including a recri-
procable knife which is driven through a double-action
toggle mechanism. For the purpose of illustration
herein, a preferred embodiment of the invention is de-
scribed in conjunction with a clipper for cutting sheets
of wood veneer and the like, wherein the invention has
been found to have particular utility.

Over the years, numerous improvements have been
made in the different kinds of equipment used in the
manufacture of plywood. Many of these improvements
have greatly increased the speed with which various
ones of the steps leading up to the final preparation of
a plywood panel can be accomplished. However, a situ-
ation presently existing is that veneer clippers used in
the preassembly cutting of veneer sheets are not capa-
ble of keeping up with the greatly increased rate at
which sheets (to be clipped) can now be supplied a
clipper. In other words, the time required for the usual
clipper to produce a cutting stroke in its knife, and to
return the knife to a condition ready to undergo an-
other cutting stroke, is so long that sheets must be fed
to a clipper at a rate considerably below that attainable
in other machines used in plywood manufacturing.

A general object of the present invention, therefore,
is to provide a novel clipper which practically and satis-
factorily takes care of the drawback just mentioned.

More specifically, an object of the invention is to pro-
vide such a clipper which is capable of handling pres-
ent-day sheet feed rates attainable in other machinery
used in plywood manufacturing.

To attain these objects, a clipper constructed accord-
ing to the present invention features a novel double-
action toggle mechanism for driving a movable knife.
The toggle mechanism includes two sets of correspond-
ing pivoted toggle joints, to each of which are drivingly
connected a pair of synchronously actuated pneumatic
motors. The proposed toggle mechanism includes a
plurality of sets of toggle links, with each set including
a central link pivotally connected adjacent its opposite
ends to a pair of end links. Two of the motors men-
tioned act between the clipper’s frame and one of the

sets of the toggle joints. These two motors, are pivoted

for rocking on the frame, but otherwise do not travel
relative to the frame, and are referred to herein as
being mounted in nontraveling positions on the frame.
The other two motors act between a carrier bar (which
is mounted on the central links) and the other set of
toggle joints. These two motors move with the carrier
member, and are referred to herein as being mounted
for travel relative to the clipper’s frame.

With such mechanism, a complete cutting stroke in
a knife in the.clipper (which knife is carried by the tog-
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gle mechanism) is producible in a very short period of .

time in comparison with cutting stroke times attainable
in presently available clippers. The use of synchronized
motors, mpunted as just generally indicated, promotes
speed and reliability in the clipper.

2

DESCRIPTION OF THE DRAWINGS

These and other objects and advantages attained by
the invention will become more fully apparent as the
description which follows is read in conjunction with
the accompanying drawings, wherein:

FIG. 1 is a fragmentary rear elevation illustrating a
veneer clipper embodying the present invention;

FIG. 2 is a cross-sectional view taken generally along
the line 2—2 in FIG. 1;

FIG. 3 is a simplified schematic diagram illustrating
portions of pneumatic and electrical circuits that are
employed to actuate pneumatic motors in the clipper
of FIGS. 1 and 2; and

FIGS. 4 and 5 are fragmentary views, similar to the
right side of FIG. 1, showing various parts in the clipper
in different respective positions which they occupy at
different points in a cutting stroke.

DETAILED DESCRIPTION OF THE INVENTION

Turning now to the drawings, and referring first to
FIGS. 1 and 2, indicated generally at 10 is a wood ve-
neer clipper embodying the present invention. The
clipper includes the usual frame 12 which may be en-
tirely conventional in construction. Frame 12 herein
includes an elongated overhead substantially horizontal
beam 14, opposite ends of which are supported on a
pair of spaced apart upright leg structures 16. Extend-
ing between and suitably joined to the leg structures in
the frame, at a point considerably below beam 14, is an
elongated beam 18. Beam 18 is disposed with its longi-
tudinal axis substantially paralleling the axis of beam
14.

The generally upright rectangular space (see FIG. 1)
bounded by beams 14, 18 and leg structures 16 accom-
modates the passage of successive pieces of wood ve-
neer which are to be clipped. Veneer pieces may be fed
to and carried away from clipper 10 by means of con-
ventional power-driven conveyor mechanisms, with
such pieces traveling horizontally through the. clipper -
along what might be thought of as a workpath shown
generally in dash-dot lines at 20. With respect to clip-
per 10, veneer pieces travel in the direction of arrow 22
in FIG. 2.

Suitably mounted on top of beam 18 is a conven-
tional clipper anvil 24. Supported directly above the
anvil, through a double-action toggle mechanism 26 as
contemplated herein, is a conventional clipper knife, or
cutting device, 28 having a cutting edge 28a. Edge 28a
substantially parallels the top surface of the anvil. In
FIGS. 1 and 2, knife 28 is shown in a fully raised posi-
tion with respect to anvel 24. The distance between
edge 28a and the top surface of the anvil under these
circumstances is about 2 inches.

Considering the construction of toggle mechanism
26, it includes a plurality of double-action toggle as-
semblies 30 disposed directly above and distributed
along knife 28. Each toggle assembly 30 comprises
three laterally spaced pairs of toggle links, including a
pair of central links 30a, and pairs of upper and lower
links 30b, 30c, respectively. The upper ends of links
30b are mounted through spaced pivot connections 34
on an elongated ‘bar 36 which is anchored to and ex-
tends along the underside of the central web in beam
14. The lower ends of links 30b, and the upper ends of
links 30a, are mounted through spaced pivot connec-
tions 38 on an elongated substantially horizontal bar
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39. The opposite ends of bar 39 extend longitudinally
beyond the opposite ends of knife 28. The centers of
links 30a are pivoted at 40 at points spaced along an
elongated member 42—referred to herein as a carrier
member. The lower ends of links 30a and the upper
ends of links 30c are mounted through spaced pivot
connections 44 on an elongated substantially horizon-
tal bar 45. Bar 45 is somewhat shorter than member 42,
and longer than knife 28. The lower ends of links 30c
are pivoted through spaced pivot connections 46 to the
top. of knife 28.

Explaining certain terminology which is used herein,
links 30b, 30c are also referred to as link portions. In
addition, the parts of links 30z between pivot connec-
tions 38, 40, and between pivot connections 40, 44,
also constitute link portions. Pivot connections 38, 44
are referred to as toggle joints. Links 30a, 30b, 30c, and
pivot connections 38, 44, are also referred to herein as
portions of a drive train for driving knife 28.

Also included in clipper 10 are two toggle assemblies
32. These two assemblies are similar, and are located
adjacent opposite ends of bar 39. Each assembly 32 in-
cludes upper and lower laterally spaced toggle links
32a, 32b, respectively. The upper ends of links 324 are
mounted through pivot connections 48 on bar 36, and
the lower ends of these links, together with the upper
ends of links 325, are mounted through pivot connec-
tions 50 on bar 39. The lower ends of links 32b are
mounted through pivot connections 352 on carrier
member 42. Pivot connections 50 are referred to
herein as toggle joints.

As will be more fully explained later, with operation
of the clipper, both knife 28 and carrier member 42 re-
ciprocate vertically relative to the frame, with knife
edge 28a moving in a cutting stroke first toward and
than away from anvil 24. In order to assure proper ver-
tical movement of these two parts, two guide assem-
blies 54 are provided. These guide assemblies are simi-
lar in construction, each including a substantially verti-
cal cylindrical bar 56 whose upper end is anchored on
beam 14 through a mounting 58. As can be seen clearly
in FIG. 2, the guide assemblies are disposed toward the
sides of blade 28 and member 42 which face oncoming
sheets of veneer. Suitably mounted on blade 28 and on
member 42 are slider blocks 60, 62, respectively, which
contain vertical bores sized freely and slidably to re-
ceive bars 56. With operation of the clipper, and with
vertical reciprocation of the knife and carrier member,
blocks 60, 62 ride vertically on bars 56 to guide the
movements of the knife and carrier member.

According to the preferred embodiment of the inven-
tion as disclosed herein, two pairs of double-acting re-
ciprocating pneumatic motors are provided for driving
knife 28 in a cutting stroke. One of these pairs of mo-
tors, which might be thought of as the upper motor
pair, includes motors 64. The other pair, which might
be thought of as the lower motor pair comprises motors
66. Motors 64, 66 are substantially identical in con-
struction, and are conventional.

As can be seen clearly in FIG. 1, motors 64 are
mounted through pivot connections 68 on brackets 70
which are joined to the opposite ends of beam 14. Pivot
connections 68 accommodate rocking of motors 64 in
a substantially common vertical plane. The outer ends
of the rods of motors 64 are joined through pivot con-
nections 72 to the opposite ends of bar 39.
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Motors 66 are joined through pivot connections 76
to brackets 78 which are anchored adjacent the oppo-
site ends of carrier member 42. Pivot connections 76
accommodate rocking of motors 66 in substantially the
same vertical plane mentioned above with respect to
motors 64. The outer ends of the rods of motors 66 are
joined through pivot connections 80 to the opposite
ends of bar 45.

All of the pivot connections heretofore mentioned
are disposed with their pivot axes substantially parallel
to one another, and normal to the plane of FIG. 1.

In FIG. 1, the right motor 64 and the left motor 66
are shown in substantially fully contracted conditions,
with the left motor 64 and the right motor 66 shown in
substantially fully extended conditions. With such the
case, the links making up the various toggle assemblies
are disposed at the angles shown relative to one an-
other, and knife 28 is fully raised above anvil 24. Under
these circumstances it will be noted that in each toggle
assembly 30, pivot connections 34, 40, 46 lic along a
substantially vertical line, with pivot connection 38 lo-
cated to the right of this line in FIG. 1, and pivot con-
nection 44 located to the left of the line in the figure.
In each toggle assembly 32, pivot connections 48, 52 lie
along a substantially vertical line, with pivot connec-
tion 50 to the right of this line in FIG. 1.

According to the present invention, a cutting stroke
in knife 28, wherein it moves downwardly toward and
against, and then away from, anvil 24, results from the
simultaneous coordinated operation of motors 64, 66.
Considering generally what takes place in such a
stroke, with the various movable parts in the clipper be-
ginning in the positions shown in FIG. 1, and with oper-
ation of the motors, the two motors which are con-
tracted extend, and the two that are extended contract.
As a consequence, toggle joints 38, 50 move toward the
left in FIG. 1, and toggle joints 44 move toward the
right in the figure.

 Such movement of these joints causes downward ver-
tical travel of bar 39, member 42, bar 45 and knife 28
relative to frame 12. More specifically, knife 28 moves
downwardly relative to bar 45, bar. 45 moves down-
wardly relative to member 42, member 42 moves
downwardly relative to bar 39, and bar 39 moves down-
wardly relative to the clipper frame. The motors rock
to accommodate such vertical movement.

Midway through the stroke, the various toggle joints
occupy their over-center positions, and knife edge 281
contacts anvil 24. Motors 64, 66 are then in approxi-
mately the same conditions of extension or contraction.
This situation is illustrated in FIG. 4.

With continued operation of the motors, the toggle
joints pass through their over-center positions, and bar
39, member 42, bar 45, and knife 28 travel upwardly
toward the same relative vertical positions which they
had at the beginning of the stroke. At the conclusion of
the stroke, the two motors which were fully extended
at the beginning of the stroke are now fully contracted,
and the two that were fully contracted are now fully ex-
tended. Knife 28 is fully raised above the anvil. This sit-
uation is shown in FIG. 5. Toggle joints 38 are now lo-
cated to the left in FIG. 5 of the vertical lines contain-
ing pivot connections 34, 40, 46, and toggle joints 44
are located to the right of these lines in the figure. Tog-
gle joints 50 are located to the left of the vertical lines
containing pivot connections 48, 52.
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The clipper is now in a condition ready for another
cutting stroke, wherein the reverse actions from those
just described take place.

Operation of motors 64, 66, and performance of tog-
gle assemblies 30, thus results in a double-action drive
for knife 28 which produces relatively rapid movement
of the knife in a cutting stroke. It is important to note
in this regard that motors 66, being carried on carrier
member 42 which itself reciprocates vertically, remain
throughout in proper positions relative to. bar 45 to act
through this bar upon toggle joints 44. The pivot
mountings provided for the various motors, of course,
permit suitable vertical rocking in the motors to take
care of the vertical movements which occur in the mov-
able bars and carrier member.

Considering now the means which is provided herein
for producing coordinated simultaneous operation of
the motors, such means is illustrated in FIG. 3. The spe-
cific means employed in clipper 10 for this purpose
comprises a pneumatic system 84 which interconnects
the motors, and electrical circuits for operating a valve

in the pneumatic system. Included in the pneumatic’

system is a source 86 of air under pressure, and a main
control valve 88. Valve 88 includes a valve spool which
can occupy two different positions. The valve is repre-
sented in FIG. 3 by means of a block diagram of its
spool. More specifically, the spool is shown as a rectan-
gular block divided into two squares, with arrows in-
cluded in the squares to indicate the manner in which
air flow takes place through the valve with the spool ad-
justed to its different positions. The spool in valve 88
is suitably ganged to a pair of solenoids 94, 96, and is
shown in a condition with flow through the valve per-
mitted as indicated on the right side of the spool in FIG.
3.

Source 86 is connected to valve 88 through a conduit
102. An exhaust line 104 to the atmosphere is provided
for the valve. Valve 88 is connected to the rod end of
the right motor 64 and to the butt end of the right
motor 66 through conduits 108, 110. In addition, this
valve is connected through conduit 108 and conduits
112, 114 to the butt end of the left motor 64 and to the
rod end of the left motor 66. Conduits 116, 118 con-
nect valve 88 to the butt end of the right motor 64 and
to the rod end of the right motor 66. Conduit 116,
along with conduits 120, 122, connect valve 88 to the
rod end of the left motor 64 and to the butt end of the
left motor 66.

The coils in solenoids 94, 96 are connected to con-
ventional circuitry (not shown) through which they are
alternately and momentarily energized in response to a
signal indicating that a sheet of veneer is moving
through the clipper and into a proper position to be
clipped.

The spool of valve 88 is shown in a position supplying
pressurized air from source 86 to conduit 108, and ex-
hausting conduit 116 through line 104. This position of
the valve spool has resulted from prior momentary en-
ergizing of solenoid 94. Solenoids 94, 96, as shown in
FIG. 3, are nonenergized.

Describing now how the means shown in FIG. 3 pro-
duces a cutting stroke in knife 28, the next time that a
signal (of the type generally mentioned above) occurs
indicating the presence of a sheet to be clipped, it re-
sults in solenoid 96 momentarily energizing to shift the
spool of valve 88 to the right in FIG. 3. On such shift-
ing, flow takes place as indicated at the left side of the
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spool in the figure. More specifically, pressurized air
from source 86 is then supplied conduit 116, and con-
duits 108 is exhausted. Under these circumstances, the
right motor 64 and the left motor 66 extend, and the
right motor 66 and the left motor 64 contract—all si-
multaneously. The toggle joints, bars, carrier member,
and knife then move in a cutting stroke as previously
described in conjunction with FIGS. 4 and 5. At the
conclusion of the stroke, the various movable parts oc-
cupy the positions shown in FIG. §.

The next successive signal indicating the presence of
a sheet to be clipped results in momentary energizing
of solenoid 94 which returns the spool in valve 88 to
the position in which it is shown in FIG. 3. Another cut-
ting stroke then results in the knife, with the motors re-
turning to the conditions illustrated in FIG. 1.

This type operation then repeats with successive sig-
nals. )

It will thus be appreciated that a novel drive mecha-
nism is provided for a clipper knife, which mechanism
offers a number of advantages. One of the more impor-
tant of these advantages is that a complete cutting
stroke can be produced which is considerably faster
than that attainable in present-day clippers. More spe-
cifically, with the mechanism proposed herein, cutting
strokes (full 2-inches including return) have been made
within about 55 milliseconds—such speed permitting
veneer sheet feed rates between about 800 and 900 feet
per minute.

This kind of fast performance is made possible by the
novel double-action toggle assemblies, and the novel
motor mountings and arrangement. It will be noted, for
example, that -only relatively short (distancewise)
motor strokes are required to produce a relatively long
(distancewise) cutting stroke.

Another advantage is that the proposed mechanism
can easily be incorporated in existing clippers.

It should be understood that while a particular form
of pneumatic system is shown for operating the motors,
the invention is not limited to any specific type of such
a system.

While a preferred embodiment of the invention has
been described herein, it is appreciated that variations
and modifications may be made without departing from
the spirit of the invention.

It is claimed and desired to secure by letters patent:

1. In a clipper for cutting sheets of veneer and like
workpieces including a frame and a cutting device
mounted thereon for reciprocation relative thereto,

a carrier member adjacent said cutting device
mounted ‘on said frame for reciprocation relative
both to said frame and to said cutting device,

first toggle means interconnecting said frame and
said carrier member actuatable to produce recipro-
cation of the latter relative to the former,

first motor means operatively interposed between
said frame and said first toggle means operable to
actuate the latter,

second toggle means interconnecting said carrier
member and said cutting device actuatable to pro-
duce reciprocation of the latter relative to the for-
mer,

second motor means operatively interposed between
said carrier member and said second toggle means
operable to actuate the latter, and
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means interconnecting said first and second motor
means for producing simultaneous operation
thereof.

2. The clipper of claim 1, wherein said first and sec-
ond toggle means each includes at least a pair of pivot-
ally interconnected toggle link portions, with one of the
toggle link portions of said first toggle means being in-
tegral with one of the toggle link portions of said sec-
ond toggle means.

3. The clipper of claim the wherein said first motor
means is drivingly connected to he pivot connection
between the toggle link portions of said first toggle
means, and said second motor means is drivingly con-
nected to the pivot connection between the toggle link
portion of said second toggle means.

4. The clipper of claim 1, wherein said first motor
means is pivotally mounted on said frame, and said sec-
ond motor means is pivotally mounted on said carrier
member.

5. The clipper of claim 3, wherein said first motor
means is pivotally mounted on said frame, and said sec-
ond motor means is pivotally mounted on said carrier
member.

6. In a clipper for cutting sheets of veneer and like
workpieces including a frame having a workpath ex-
tending therethrough and a cutting device mounted on
said frame for movement toward and away from said
workpath,

a double-action toggle mechanism interconnecting
said frame and said cutting device, and actuatable
to produce movement of the latter, said toggle
mechanism including a pair of pivoted toggle joints
which form part of a drive train between the frame
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and cutting device, with one of said joints opera-
tively interposed between said frame and the other
joint, and said other joint operatively interposed
between said one joint and said cutting device, and

a pair of motors for actuating said mechanism each
drivingly connected to a different one of said joints.

7. The clipper of claim 6, wherein said toggle mecha-
nism includes a central toggle link interposed between
its said toggle joints, which link moves toward and away
from said workpath with actuation of the mechanism,
and one of said motors is mounted for movement with
said central link.

8. In a clipper for cutting sheets of veneer and like
workpieces including a frame having a workpath ex-
tending therethrough and a cutting device mounted on
said frame for movement toward and away from said
workpath,

a double-action toggle mechanism interconnecting
said frame and said cutting device, said toggle
mechanism including a pair of pivoted toggle joints
and being actuatable to produce movement of the
cutting device,

a pair of motors for actuating said mechanism each

~ drivingly connected to a different one of said joints,

first mounting means mounting one of said motors in
a nontraveling position on said frame, and

second mounting means mounting the other motor
for travel relative to the frame.

9. The clipper of claim 8, wherein said first and sec-

ond mounting means each comprises a pivot connec-

tion.
* * * * *
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