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CUT:ER 
Carl Thuania, Lcabard, E., assignior to Miehie-Gass 

Sexies, irae, Chicago, Eii., a corporatica of Eelaware 
Fied May 2, 1962, Ser. No. 9,965 

14 CEainas. (C. 83-55) 
This invention relates to guillotine type paper cutters 

having automatic back gauge spacing, and more particul 
larly to paper pile aligning mechanism for use with such 
Cutters. 
One of the problems in connection with automatically 

spaced paper cutters resides in the fact that when the 
paper pile is clamped, the pressure of the clamp causes 
the vertical and rear front walls of the pile to be pulled 
away from a straight vertical position, particularly as 
to the top layers of sheets. Accordingly, after the cut 
is made and the clamp released, the top sheets do not 
return to the original position evenly against the vertical 
front of the back gauge. The condition is aggravated 
by the fact that, generally, the greater mass of the pile 
is behind the camp and, therefore, the disturbed top 
sheets just out of the front of the pile to some extent, 
thus rendering the next cut inaccurate. 
The present invention has for its main object the pro 

vision of means for preventing distortion of the pile due 
to the clamping effect and therefore to ensure accurate 
cutting. 

Other objects and features will appear in accordance 
with the description to follow. 

Briefly, the invention contemplates an aligning bar 
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disposed at the front of the machine ahead of the knife 
and mounted so as to be movable with the back gauge. 
By means of suitable pneumatic and spring devices the 
aligning bar can be motivated against the front face of 
the clamp to even up the pile against the back gauge and 
withdrawn to make way for the front end of the pile as 
it is cut off. In conjunction with the aligning device 
there is utilized a series of parallel conveyor belts dis 
posed across the front of the machine so that the cut-off 
Section of paper can be conveyed away from the knife 
for convenient removal from the machine. 
A detailed description now follows in conjunction with 

the appended drawing, in which: 
FiGURE 1 shows in longitudinal cross section, for 

the most part, the basic components of the combination 
in position wherein the paper pile is in readiness for cut 
ting; 
FIGURE 2 illustrates the effect produced by pressure 

of the clamp on the paper pile; 
FIGURE 3 illustrates the cut-off movement of the knife 

and the effect on the cut-off end of the pile; 
FiGURE 4 illustrates the action of the aligning bar 

in insuring a straight vertical wall of the paper pile after 
the knife has moved to its upper position and also illus 
trating the carry-off of the cut-off end by means of the 
coinveyor belts; 
FiGURE 5 is a front view of the machine showing 

the bar and associated components; m 
FIGURE 6a is a longitudinal view partially in section 

of the belt arrangement; - 
FGURE 6b is an end view; 
ifiG URE 6c is a fragmentary detail showing a belt 

arranged on a support shaft; and 
FIGURE 7 shows one form of control system for 

Synchronizing the action of the aligning mechanism with 
the clamp and knife. 

Referring now to FIGURE 1, the invention comprises 
the combination of a paper cutting machine having a 
frame 8, knife 4, clamp 3, back gauge 22, and bed. 
26. It will be understood that the usual guides for the 
knife clamp and gauge are provided, details being omitted 
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herein for clarity. A series of conveyor belts, as ex 
emplified at 36, are suitably carried by the bed of the 
ii:achine just in front of the cutting stick 32. The usual 
handwheel and screw 36 are provided for operation of 
the back gauge, but it will be understood that, in normal 
operation, the back gauge is automatically spaced in 
accordance with program control in any manner here 
tofore known in the art. A paper pile 49 is shown as 
Squared up between the front of the back gauge and an 
aligning bar 44 which extends substantially across the 
front of the machine. The aligning bar 44 is biased by 
compression springs, such as 48, into position against the 
front of the paper pile, being guided by the pivotal 
parallel linkage 52 Suitably secured thereto by pins 54 and 
also Secured by pins 56 to support blocks 57 (one support 
block and associated elements on each side) and having 
slidable connection in slots, such as 58, by means of the 
ii.S. 
Bar 44 can move left or right, as viewed on FIGURE 1, 

movement to the right being by means of the springs 
48, and movement to the left being effected by a respec 
tive rod 59 passing slidably through each block 57. 
Each rod is connected to a piston 60 in a pneumatic cylin 
der 62 having inlet 63 and being secured to each support 
block 57, thus motivating the blocks against the bias of 
the springs, the blocks being just touching bed 26 in 
lowermost position, as shown in FIGURE 1. 

Each Support block 57 is carried by a rod 66 adjustable 
vertically by stop nut "N" actuatable by a piston 68 in 
a piletinatic cylinder 70 having inlet 71 and being secured 
to a respective horizontal support rod 72 which rods 72 
are slidably supported in respective bores 76 in the frame 
at the front of the machine. Each bar 72 is spring 
biased as by a spring 80 acting against collar 82 for 
movement to the right with respect to the machine frame 
and passes slidably through a rear support bore 84 in 
a standard or upright support 83 bolted to and carried 
by back gauge 22 and braced as by brace 90 bolted to 
the back gauge 22. A respective spring-biased latch 94 
is pivotally carried by each standard 88 and normally 
locks against each bar 72, to thus lock bar 44 to the back 
gauge and, accordingly, the gauge and bar move in 
unison when latches 94 are engaged and the gauge is 
notivated. Such movement compresses spring 80 against 
the machine frame. Carried by each upright 88 is a 
Solenoid actuated plunger device 98 having a plunger 99 
which, upon energization of the solenoid, moves upwardly 
to trip latch 94 respective so that the respective bars 72 
can be shifted toward the right by means of respective 
Springs 98, free of the back gauge to bring bar 44 against 
the front face of the clamp E8, FIGURE 4, in conjunc 
tion with springs 48. 
When bars 72 are locked to uprights 88 and leftward 

motion of the back gauge moves the system comprising 
the paper pile and the aligning bar, as will be noted from 
FIGURE 1, the paper pile moves with evenly and verti 
cally aligned front and rear walls. 

Prior to the knife taking its cutting stroke, the clamp 
18, must, of course, be applied with heavy pressure to the 
paper pile 49. As seen in FiGURE 2, the clamp pressure 
produces a condition wherein the pile is compressed at 
X but the end walls are tilted inwardly toward the clamp 
at Y and Z, due to bowing or curvature induced in the 
pile by the clamp pressure. However, since the plane of 
cutting is vertical for the knife 14, and since the pile faces 
front and rear, were vertical at the time the clamp was 
applied, the end result will be a cut front face which is 
vertical and parallel to the rear face after the clamp is 
released and the pile again squared up against the back 
gauge as will be evident from the description to follow. 

Attention is direction to FIGURE 3 wherein it will be 
noted that the cut-off end iO2 of the pile tilts forwardly 
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after severance by the knife and therefore it is necessary 
that the aligning bar 44 be removed from the front of the 
pile in order to make way for the forward tilting of the 
cut-off end; otherwise, there would be severe binding of 
the knife. A bi-planar movement of the aligning bar is 
effected by the pneumatic cylinder system previously 
described. 
A suitable control system as generally illustrated in 

FIGURE 7 provides a pressure-operated switch P re 
sponsive to clamp hydraulic pressure which would have 
the effect of releasing the latches 94 to permit springs 30 
to expand while at the same time controlling a suitable 
pneumatic system feed to the inlets 63 and 7 to simul 
taneously lift and withdraw bar 44 via solenoid value V1. 

In other words as the clamp applies pressure to the 
paper pile and the hydraulic system pressure builds up, 
switch P is actuated to feed compressed air to the cylin 
ders. Actually, this occurs as the knife begins to descend, 
the knife movement in machines of the type under discus 
sion being responsive to a predetermined clamp pressure 
in order to assure proper security of the pile before cut 
ting. Thus, pistons 68 through associated rods 66 lift 
support blocks 57 out of the path of the paper section 
to be cut. At the same time, rods 59 associated with pis 
tons 60 pull the aligning bar 44 back, that is to the 
left, against the compression of springs 48, in order to 
clear space for tilting of cut off section i92, FIGURE 3. 

AS, noted in FIGURE 3, latches 94 are unlocked and 
the springs 80 have expanded and brought cylinder 
bodies 70 into direct abutment with the machine frame, 
engagement therewith being cushioned through respective 
dashpots, such as 106. The rear surface of the pile re 
mains tilted at Y while the knife has completed its stroke 
to the cutting stick 32. At this time the belts 30 are no 
tivated in order to convey the cut-off section 02 out of the 
machine. The timing of the belts is responsive to the ex 
treme downward position of the knife in the knife in 
reaching the cutting stick and may be accomplished by 
a switch A (FIG. 7) which can be operated by a cam 
rotating with the knife crank (not shown) in a conven 
tional machine wherein such arrangements are well known 
for controlling machine functions. The vertical misalign 
ment at Y is, of course, due to the fact that clamp pres 
sure is still on and the paper pile from the clamp to the 
back gauge is still distorted at its top due to such clamp 
pressure. 

Referring to FIGURE 4, the aligning bar 44 has been 
dropped and moved horizontally to be flush against the 
front surface of the clamp and the pile front face. If now 
clamp pressure be released, the rear wall of the pile will 
once more become vertical, the condition shown in FG 
URE 1, since the top layers of the pile will then straighten 
out and become horizontal. In order to bring this condi 
tion about, referring to FIGURE 7, a switch B is actuated 
by a knife crank cam (not shown) when the knife is 
approaching its upper position. This has the effect of 
energizing a solenoid V to release the air pressure from 
the cylinders 62 and 70 via their respective ports, thus 
permitting alignment bar 44 to drop at a controlled rate 
into a pile-engaging position while at the same time per 
mitting springs 48 to expand to move the bar toward the 
front face of the pile to the position shown in FIGURE 4. 
Due to the de-energization of solenoid 98 occurring 

upon opening of pressure switch P when clamp pressure 
was released, bars 72 and thus bar 44 is once more locked 
to the back gauge for movement therewith. Accordingly, 
movement of the back gauge, in accordance with a spac 
ing program, now begins another cycle. - 
Many possible systems may be utilized for synchroniz 

ing the aligning bar actuation with the clamp and knife, 
depending on the type of cutter the invention is to be 
used with. In fact, manual control by push buttons could 
be used. It is preferred, however, that the aligning 
mechanism control be tied in with the particular control 
System of the machine and such valves and switches are 
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used as are needed to effect the sequential movements of 
the bar 44 required in accordance with the principles dis 
closed hereinabove. Such tie-in with known cutter con 
trol systems may readily be effected by persons skilled 
in this art and accordingly, a specific example is not neces 
Sary. 

However, FIGURE 7 shows diagrammatically, for the 
sake of completeness, a basic scheme of system control for 
a conventional machine having the usual electrical sys 
tems for specific control of knife, gauge, and clamp, all 
Synchronized in a known manner by electronic circuitry 
responsive to limit switches, pressure switches, cam op 
erated Switches, etc., commonly used in cutters of the 
type under discussion. Accordingly, FIGURE 7 seeks 
merely to show such a system by block diagrams appro 
priately designated. The particularly pertinent portions 
of FIGURE 7 show the switches A and B as part of the 
knife control system, the pressure switch P connected 
by a fluid line A60 to the hydraulic system, whence con 
ductors 168 from P lead to to air feed solenoid valve V 
for controlling air feed from the air pressure source via 
conduit 64 to inlets 63 and 71 (FIGURE 1). Likewise, 
conductors 72 from P go to Solenoid 98 for release of 
latch 99 (FIGURE 1). Similarly, air release solenoid 
valve Va is electrically connected through conductors 76 
to Switch B for exhausting the cylinders at a particular 
point in upward travel of the knife. 

Referring to FIGURES 6a, b and c, there is shown the 
fundamental components of the belt arrangement wherein 
a series of four belts 3 are carried between front and 
rear rollers 34 journaled in bearings 188 secured to 
Supports 192 which extend for at least the length of the 
belts and are in turn fastened to side walls E96 which 
will be understood to be part of the side walls of the 
machine, or plates secured thereto. The belts are dis 
posed in individual grooves 268 in the rollers in order 
to maintain alignment and proper spacing and the top 
Surfaces of the belts are slightly above the surface of the 
table 36 while the upstream ends of the belts are closely 
adjacent the cutting stick 32. Between the belt flights a 
horizontal panel 204 is secured to support the load carried 
on the belts. The sides of the panel may be appropriately 
fastened (not shown) to the supports 92. The upstream 
roller 184 is provided with a pulley 208 connected by a 
belt 212 to the pulley of a motor 26 suitably supported 
on one of the side walls 96. 

It will be apparent from the foregoing that severed 
sections of the paper pile will for the most part rest on 
the upstream end of the belt and will be carried off to an 
operator at the downstream end, for removal. 

Having thus described the invention, it is apparent that 
changes may be made without departing from the spirit 
thereof, and accordingly, applicant does not seek to be 
limited to the precise illustration herein given, except as 
Set forth in the appended claims. 
The embodiments of the invention in which an exclusive 

privilege or property is claimed are defined as follows: 
1. An aligning mechanism for alignment of the forward 

face of a paper pile in a paper cutting machine, com 
prising a bar means movably mounted for engagement 
with said face, and a first actuating means for effecting 
novement of Said bar means toward said face, and a sec 
Ond actuating means for effecting reverse movement of 
Said bar means away from said face, wherein said move 
ments occur in a horizontal plane, and a third actuating 
means for moving said bar means in a vertical plane 
So as to completely clear said face, said second actuating 
means comprising a pressure operating cylinder having a 
piston rod operatively connected to move said bar means, 
said third actuating means comprising a pressure operated 
cylinder having a piston rod operatively connected to 
said first-mentioned cylinder for bodily movement thereof, 
including a belt conveyor means disposed below said 
aligning mechanism for removing cut away sections of 
said paper pile. 
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2. An aligning mechanism, for alignment of the forward 
face of a paper pile in a paper cutting machine, coin 
prising a bar means movably naounted for engagement 
with said face, and a first actuating means for effecting 
movement of said bar lineans toward said face and a second 
actuating nineans for effecting reverse movement of said 
bar means away from said face, wherein said movements 
occur in a horizontal plane, and a third actuating means 
for moving said bar means in a vertical plane so as to 
completely clear said face, said first actuating means 
comprising a resilient force device, said second and third 
actuating means comprising fluid force devices. 

3. In a paper cutting machine, a clamp, a back gauge, 
and an aligning mechanism having aligning bar means 
resiliently engageable with a front face of a paper pile 
under said clamp, actuating means for retracting said 
aligning bar means away from said front face while main 
taining said back gauge stationary, and support means 
for said aligning bar means, means for latching and 
unlatching said support means to said back gauge to effect 
movement of said aligning bar means in the same direction 
as Said back gauge when said back gauge is latched to 
said support means. 

4. In a paper cutting machine, a clamp, a back gauge, 
and an aligning mechanisin having aligning bar means 
engageable with a front face of a paper pile under said 
claimp, actuating means for retracting said aligning bar 
riaeans away from said front face while maintaining said 
3ck gauge stationary, and support means for said align 

ing bar means, means for latching and unlatching said 
Support means to said back gauge to effect movement of 
said aligning bar means in the same direction as said back 
gauge when said back gauge is latched to said support 

S. 

5. In a machine as set forth in clain 4, and resilient 
means for biasing said Support means to move said align 
ing bar means in the direction of said clamp when said 
Support means is unlatched from said back gauge. 

6. In a paper cutting machine as set forth in claim 4, 
said actuating means comprising fluid pressure means 
for moving said bar means in a plane normal to the 
plane of the front face of said clamp. and additionally 
in a plane parallel to said front face of said clamp. 

7. In a paper cutting machine as set forth in claim 4, 
and resilient means for biasing said support means to 
move said aligning bar means in the direction of said 
claiap when said support means is unlatched from said 
back gauge, said actuating means comprising fluid pres 
Sure means for moving said bar means in a plane normal 
to the plane of the front face of said clamp and additional 
ly in a plane parallel to said front face of said clamp. 

8. in a paper cutting machine as set forth in claim 4, 
and resilient means for biasing said support means to 
move said aligning bar means in the direction of said 
front face of said paper pile when said support means is 
unlatched from said back gauge, said actuating means 
comprising fluid pressure means for moving said bar 
means in a plane normal to the plane of the front face 
of Said paper pile and additionally in a plane parallel 
to said front face, hydraulic system means for actuating 
Said clamp, and means responsive to raised pressure in 
Said system to effect unlatching of said support means, 
and to effect movement of said bar means out of position 
for engagement with said front face of said paper pile. 

9. In a paper cutting machine as set forth in claim 4, 
Said Support means comprising a pair of parallel support 
bars extending in the direction of movement of said back 
gauge, said machine comprising a frame having bearing 
support for said support bars generally adjacent the 
location of said clamp, said back gauge having members 
fastened thereto affording bearing support for said support 
bars, said support bars being slidable with respect to said 
bearing supports, and resilient means for biasing said 
Support bars for sliding axial movement in the direction 
of said clamp, said latching means comprising latches 
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carried by said back gauge and engageable with respec 
tive support bars, whereby when said latches are in latch 
ing position said support bars are locked to said back 
gauge to effect movement of said support bars when said 
back gauge is moved and to thereby effect said movement 
of said aligning bar ineans. 

10. In a device as set forth in claim 4, said support 
means comprising a pair of parallel support bars extend-. 
ing in a direction of hovement of said back gauge, said 
inachine comprising a frane having bearing support for 
Said Support bars generally adjacent the location of said 
clamp, said back gauge having members fastened thereto 
affording bearing support for said support bars, said 
Support bars being slidable with respect to said bearing 
supports, and resilient means for biasing said support bars 
for sliding axial novement in the direction of said clamp, 
said latching ineans comprising atches carried by said 
back gauge and engageable with respective support bars, 
whereby when said atches are in latching position said 
Sipport bars are locked to said back gauge to effect move 
ment of said support bars when said back gauge is moved 
and to thereby effect said in ovement of said aligning bar 
means, each of said support bars having a fluid pressure 
cylinder Secured thereto, said cylinders having axes in 
planes parallel to the plane of movement of said clamp, 
each of said cylinders having a piston rod extending there 
fron, each of said piston rods having a fluid pressure 
cylinder secured thereto, each of said latter fluid pressure 
cylinders having a piston rod movable in the direction 
of said camp and said latter piston rods being secured 
to said aligning bar means. 

11. In a paper cutting machine as set forth in claim 4, 
said Support means comprising a pair of slidably mounted 
Support bars, said actuating means comprising a pair of 
respective fluid pressure actuatable devices carried by said 
Support bars operative to move said aligning bar means 
in a combination of directions, one such direction being 
normal to the direction of movement of said clamp, and 
another of Such directions being in a plane parallel to the 
direction of movement of said clamp, one of said devices 
in each pair being carried by the other of said devices and 
movable thereby and spaced support blocks intermediate 
each pair of Said devices, and spring means intermediate 
Said support blocks and said aligning bar means to effect 
said resilient engagement of said aligning bar means with 
Said front face of said paper pile. 

12. In a paper cutting machine as set forth in claim 9, 
Said unlatching means being operative to release said 
Support bars for movement independently of said back. 
gauge, resilient means stressable when said support bars 
are moved by Said back gauge, whereby upon unlatching 
of Said Support bars said resilient means effects movement 
thereof in a direction toward said camp, and means 
carried by said support bars engageable with said machine 
frame to effect a limiting position of movement of said 
bars in said direction toward said clamp. 

13. In a device as set forth in claim 10, wherein said 
first-inentioned fluid pressure cylinders are engageable with 
Said frame to effect a stop position of movement of said 
Support bars. 

14. In a paper cutting machine as set forth in claim 11, 
each of said support blocks being secured to one of said 
evices and a parallel linkage guide device connected in 

termediate said Support blocks and said aligning bar means. 
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