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wEB CuT-oFF MECHANISM 

Henry B. Greenwood, Glenarm, Md., assignor to 
F. X. Hooper Company, Inc., Glenarm, Md., a 
corporation of Maryland 
Application April 27, 1935, serial No. 18,500 

18 Claims. (C. 164-68) 
The object of the invention is to provide an 

improved cutoff mechanism particularly adapted 
for use in cutting paper and making box blanks 
from a continuous web or for cutting sheets of 

5 uniform but adjustable lengths for any purpose 
from a continuous web of paper. The machine 
of the invention is equally usable in cutting sheets 
from any kind of relatively stiff paper or similar 
material including double faced corrugated board 

10 which may be fed to it. 
The web may be fed from the machine on 

which it is made or from any suitable and con 
venient source. In the preferred form of the 
machine, although this is not essential to the use 

15 of various inventive features of the machine, 
there is cutting means at the feed end for slitting 
the web longitudinally into a plurality of rela 
tively narrow webs which are led to the respec 
tive cutting heads, there being a cutting head 

go for each of the webs into which the main web is separated by sitting. In order that blanks of 
any desired width may be cut, the cutters or 
knives may be of a length equal to the full width 
of the main or original web and the slitting knife 

25 or cutter is adjustable laterally for a sufficient 
distance to give any desired width of the result 
ing slit webs. 

In the form of the invention shown the cutting 
heads are separately driven at speeds which are 

30 separately adjustable relatively to the feed so 
that the length of the blanks may be varied and 
for this purpose the machine of the invention in 
the preferred form is shown as provided with a 
change speed device in the form of a hydraulic 

35 drive, for each cutter head, the hydraulic. drive 
providing a convenient and Satisfactory adjust 
ment of the speed, i. e., number of cuts per min 
ute of each cutter head which adjustment can 
be operated either when the machine is standing 

40 idle or while it is running. 
The machine of the invention also includes a 

drive for:the cutter shaft of each cutter head having an eccentrically adjustable member, which . 
is driven from a circular gear with which it 

45 rotates coaxially for medium cuts, the eccentric 
ity of the said member being adjustable in radial 
directions independently of the adjustment as to 
the length of cut, this adjustment being operable 
either while the machine, is standing idle or 

50 while it is running. In this adjustment said. 
member is moved in one direction from its coax 
ial position to increase the knife speed at the 
time of cutting and in the opposite direction 
from this position to decrease the knife speed at 

55 the time of cutting so the operator may obtain 

ing mechanisms in relation to which the cutter 

the desired relation of the speed of the cutter to 
the speed of the paper as the speed of the cutter 
head is changed relatively to the speed of the 
paper to change the length of cut. 
An important advantage of the improved ma- 5 

chine which may be referred to as an object of 
the invention is that both of the adjustments 
referred to, i. e., the number of rotations per 
minute to give the desired length of cut and the 
eccentricity, i.e., the knife speed at the time of 10 
Cutting, are entirely independent and separately 
operated and may be effected either when the 
machine is standing idle or when it is running, 
and it is the purpose of the construction thus 
defined that the main adjustment of each be 15 
effected while the machine is standing idle, the 
minute final adjustment if further adjustment 
be desired, being performed while the machine is 
running. 
The invention is of particular advantage in 20 

Connection with the adjustment of the speed of 
the cutter heads which determines the length of 
the sheet or blank to be cut as it avoids the waste 
of paper incident to cutting a number of unus 
able sheets of sizes varying between the cut at 25 
the original and the cut at the final adjustment . 
which is a necessary incident to performing the 
entire adjustment as to the size of the sheet while 
the machine is running, which is an essential of . 
certain of the machines of the prior art. 30 
The eccentric adjustment which is operable 

while the machine is standing idle and is intends. 
ed to be so operated, particularly for the main 
adjustments, has the important advantage that . 
for medium cuts there is no eccentricity at all, 35 
the knife moving smoothly at a uniform speed 
which is substantially equal to the feed, the ec 
centricity being changed from this intermediate 
point in one direction for the long blanks and in 
the opposite direction for the short blanks. . 40 
In this respect the eccentric of the present 

invention which is adjusted radially has an im 
portant advantage over the elliptic gears of exist 

is angularly adjusted, the change of speed at the 45 
ends of the elliptic gears giving an objectionable 
jar orjerky motion which is an unavoidable inci 
dent to the operation, whereas in the machine 
of the invention, there being no elliptic gears or 
any gears which are not circular, this objection- 50 
able feature is eliminated. The ma is, in . 
fact, designed to cut medium lengths, of most 
frequent occurrence. with no eccentricity or a 
slight eccentricity of the drive, the adjustment 
being on or near center. Forrelatively short and 55 



5 

10 

5 

20 

25 

30" 

35 

40 

45 

55 

60 

65 

O 

75 

2 
long blanks the eccentricity is increased in oppo 
site directions. 
In making the adjustments referred to, the 

main adjustments both of the eccentric and the 
Speed of the cutter head which in the preferred 
form has a hydraulic drive, are rnade while the 
machine is standing idle and before the ma 
Chine is started. In this way the operator can 
Come very close to the correct, if he does not 
achieve exactly the correct length of blank, and 
Substantially the correct speed of the knife, after 
which slight adjustments of the speed of the cut 
ter head and the speed of the knife at the point 
of cutting, i. e., the hydraulic drive and the ec 
Centric adjustment may, if such adjustment is 
necessary, be made alternately and correctively 
each as to the other, until the desired adjustment 
is reached. An important advantage of this ar 
rangement is that after the first or main adjust 
ments made when the machine is standing, the 
machine being started, the blanks cut are usable, 
i. e., very close to the correct size so there is no 
Waste of paper. 
Another feature of the invention resides in the 

provision of a shearing cutter or shearing cutters 
or knives as they are termed herein. The edges 
of these knives are substantially straight but in 
clined to the axes of the respective shafts by 
which they are carried, the edges converging to 
Ward One end and being substantially in a plane 
parallel to a radial plane of the cutter shafts, the 
surface of the knives immediately back of the 
cutting edges referred to as shearing surfaces be 
ing so arranged that the edge of one knife slides 
in contact with the shearing surface of the other 
knife, giving a shearing action and a straight cut. 
As the cutting edges pass each other, the cutting 
progresses from one side of the material to the 
other, as their shafts rotate, and the cut is 
Straight because the knives advance as they ro-. 
tate, the advance of the knives being substantial 
ly at the same speed as the speed of the paper. 

In the accompanying drawings I have illus 
trated a cutoff mechanism embodying the fea 
tures of the invention in the preferred form. 
In the drawings: 
Figure 1 is a front elevation showing the cut 

ting heads and the paper feed. 
Figure 2 is a corresponding view of the slitting 

knives which are in advance of the cutting gear 
in the direction of feed, i.e., to the right in Fig 
lure 1, the cut web being shown as extending to 
Ward and meeting the lines of the web where it 
terminates at the right in Figure 1. 

Figure 3 is a section on the line 3, 3 in Figure 
1 showing the eccentric adjustment of the drive 
for the cutter shaft for one cutting head, 

Figure 4 is a section on the line 4, 4 in Figure 
3 looking to the left. 

Figure 5 is a detail of the cutting knives taken 
at right angles to the axis, i. e. on line 5, 5 in 
Figure 7. 

Figure 6 is a view of the cutting knives look 
ing in the direction of the arrow in Figure 5. 

Figure 7 is an elevation looking at the machine 
in the direction of feed, i.e., from the direction 
from which the material is fed to the machine, 
i. e., the right in Figure 1. 

Figure 8 is a plan view of the hydraulic drive 
also showing the gearing and shaft by which 
these hydraulic drive units are driven and the 
shafts by which their motion is transmitted to the 
cutter heads looking from line 8, 8, Figure 7. 

Figure 9 is a fragmentary elevation, showing 
the shafts driven by the hydraulic drive units, 
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the said figure being an extension of Figure 8 to 
the right and also showing the gears on said 
shafts which gears are at one end of the train 
driving the cutter heads. It is taken on the same 
plane as is Figure 8. 

Referring to the drawings by numerals and 
having particular reference to Figures 1 and 2, 
the construction shown comprises slitting mech 
anism including rollers and 2, to which the 
main web 3 of paper to be cut into blanks as de 
scribed is fed in any suitable manner. The upper 
roll 2 is provided with a peripheral knife 4 and 
the lower roll is peripherally grooved at 4' to 
receive the knife. The rollers carrying the knife 
and groove aforesaid are laterally adjustable and 
capable of being Secured to their respective shafts 
in any position of lateral adjustment to deter 
mine the width of the split webs 7 and 8. 
The machine in the preferred form further 

comprises two cutting heads indicated in a gen 
eral way by reference characters 5 and 6. The 
main web 3 being split or slitted by the knife 4, 
forms two webs 7 and 8, the web 7 being directed 
upwardly at a slight angle to the horizontal to 
the first cutting head 5 and the web 8, being de 
flected downwardly also at a slight angle to the 
horizontal and led to the second cutting head 6. 
The cutting head 5 is provided with a knife 9 
and the cutting head 6 with a knife i? and each 
cutting head is provided with the other cutting 
means opposed to the knife which may be a Sec 
ond knife or any other suitable means, other ma 
chines in the art being provided with a groove to 
be entered by the knife in cutting. In the present 
construction illustrated herein, the cutter head 
5 is provided with a second knife to opposed to 
the knife 9 and the cutting head 6 is provided 
with a knife 2 opposed to the knife f. 
The cutter head 5 has a transverse cutter shaft 

4 and the cutter head 6 has a transverse cutter 
shaft 5. 
The illustration, Figure 8, also comprises a 

hydraulic or other adjustable speed drive 6 for 
the cutter head 5, and 7 for the cutter head 6, 
and each of the cutter heads comprises an eccen 
tric adjustment indicated in a general way by 
reference character 8, see Figures 3 and 4. 

Referring again to Figure 8, the cutting head 
5 is driven from the hydraulic drive shaft 6' by 
means of a pinion 20 on said shaft which through 
intermediate gears 2, 22, drives the toothed gear 
24 which in turn meshes with the large toothed 
gear 25 which rotates about the cutter shaft 
4, being mounted to rotate freely about the sleeve 
26 which it keyed to rotate with the shaft f4 by 
keys 26'. The sleeve 26 is driven by a radial arm 
2 which carries a follower 28. The follower 
28 slides in a radial groove 29 in an eccentric 
plate 30 which has an axially projecting hub 3 
near its center, the said hub encircling the shaft 
4 but being spaced outwardly therefrom, the 
opening in the hub at 4' being considerably 
larger than the shaft. This hub or boss 3, as it 
may be called, projects through, rotates in and is 
carried by an eccentric carrier block 32 to be 
further described. It is also to be noted at this 
time that the gear 25 carries a follower 33' which 
rides in a radial slot 34 in the eccentric plate 
30, the slot being in the form shown diametrically 
opposite the slot 29 which engages the follower 
28. 

It will thus be apparent that the gear 25 being 
driven from the hydraulic drive as described 
drives and rotates the eccentric plate 30 which in 
turn by Way of the follower 28 drives collar 26 
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s is keyed to the shaft 4 and drives 
shaft. Referring. now to Figure 4, it will be noted 
that the carrier block 32, which has a bearing 

5 34 enclosing the hub or boss 3 f of eccentric plate 
30, is mounted to slide vertically in ways 33 which 
are in turn mounted on a stationary portion of 
the machine, means to be further described being 
provided for moving the block up and down, 

10 changing the eccentricity of the plate 30 to the 
shaft 4 and its relation to the follower 33' and 
also changing the relation of the plate to the 
follower 28 by way of which it drives the collar 
or hub 26 and the shaft 4 whereby the relative 

15 speeds of the shaft at different points in its ro 
tation are changed, changing the relative speeds 
of the knife in its cycle. 
The boss or collar 3 f is held against motion in 

the direction of its axis in relation to the carrier 

the 

20 block 32 which moves in the guides 33 by means, 
of a plate 35 secured to the end of said boss 3 
and overlapping the surface of the carrier block. 

It is of importance that the knife 9 is timed 
with the plate 30 to cut at the maximum and 

5 minimum speeds respectively, of the shaft 4, the 
knife being in the present instance for this pur 
pose mounted in or near the radial plane of the 
slots 29 and 34’ so that when the plate or mem 
ber 30 is up, the speed at the time of cutting is 

0 the maximum speed in the knife cycle, and when 
it is down, the speed at the time of cutting is the 
minimum speed of the knife in its cycle. The 
knife O is timed to meet the knife 9 at the time 
of cutting as hereinafter described. 
In order to move the carrier block 32 up and 

down effecting the adjustment referred to, I 
have provided in the form of the machine shown, 
which is understood may be widely varied as to 
these details, a carrier screw 36 secured at its 
upper end in the block 32 into which it is shown 
as threaded, being held stationary by means of a 
locknut 377, the lower end of the screw 36 is 
threaded into an internally threaded sleeve 3 
which rotates in a stationary bearing and guide 
38. This sleeve is supported in bearing 38 by a 
collar 39 encircling the upper end of the sleeve 
3 and secured thereto by a set, screw 40. This 
collar 39 is shown as resting on a thrust bear 
ing 4 on the upper end of the guide bearing 38. 

so The sleeve 37 projects downwardly from the 
bearing 38 having secured to its lower end a bev-. 
elled gear 42 and between the lower end of the 
bearing 38 and the hub 43 of the bevelled gear 2 
there is a second thrust bearing 44. The bevelled 

Ss gear 42 is in turn engaged by a bevelled gear 45 
mounted on a hand wheel shaft 46, the axis of 
the gear 45 and the shaft 46 being shown as hori 
zontal and at right angles to the axis of the gear 
42. The hand wheel shaft 46 is mounted in a 

0 suitable stationary bearing 47 formed on the 
bracket 48 secured to the gear casing 49 which is 
in turn secured to the frame of the machine 50. 
This frame also carries a bearing 51 for the cut 
ter shaft 4. The shaft 52 of the lower cutter 
or cutter roll to be described also has a bearing 
53 in the frame 50. . . The hand wheel shaft 46 projects to the left 

- in Figure 3 from the bracket 48 toward the out 
70 side of the casing 49. and has secured to its pro 

jecting end portion the hub 54 of a suitable hand 
wheel 55 for adjusting the position of the ec 
centric plate 30 and the relative speeds of the 
cutter shaft at different points in its rotation by 

, operation of bevelled gears 42 and 45, to rotate 

65 
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the sleeve 37, thus raising or lowering screw 36, 
carrier block 32, hub 3 and plate 30. 

Figure 4 shows the mechanism just described 
in end elevation.. Figure 4 also includes an indi 
cator. dial 56 with graduations 57 thereon and a 
stationary pointer 58' whereby the speed of. the 
knife at the point of cutting may be indicated 
to the Operator to assist him in adjusting the 
machine. This indicator dial 56 is mounted on a 
shaft 59 supported in a suitable bearing 60'. on 
the casing. This shaft 59' has secured thereto 
a pinion 6' which meshes with a vertical rack 
62' secured at its upper end to the carrier block 
32 by means of screws 63' so that as the block 
moves up and down and the eccentricity of the 
plate 30 is changed and hence the relative speeds 
of the shaft 4 in its cycle are changed, this 
change is indicated by the graduations 57 on the 
dial 56, such indications being determined by 
means of the pointer 58". The indicator may 
read in length of cut. 
Figure 1 shows at the left a hand wheel 58 for 

operating the eccentric adjustment of the second 
cutter head 6 which is provided with a mecha 
nism practically identical with that described in 
connection with cutting head 5 including the car 
rier block 59, ways 60, eccentric plate 6 and ad 
justing screw 62. ' 
The operaticn of these parts having been de 

scribed in connection with the first cutting head 
5, a specific description of them is considered 
unnecessary, but it is noted in this connection 
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30 

that the relation of the parts is inverted, the 
hand wheel being at the top, the screw 62 being . 
above the carrier block 59 and the cutter rolls 
to be further described being inverted with the 

35 

small roll uppermost whereas the large roll is . 
uppermost in the first cutting head 5. Cutting 
head 6 is driven from shaft 96 by gear Othere 
on which meshes with gear , which drives gear 

2 which in turn drives large gear 4 which 
drives cutting head 6 as gear 25 drives cutting 

40 

head 5. This head operates cutting rollers, is , 
and 6 carrying knives and 12. Gear 4 
drives plate 6, as gear 25 drives plate 30. 

Referring now to Figures 5 and 6, which illus 
trate in detail the cutter knives and the manner 
of mounting them, having particular reference to 
the first cutter head 5, the two sets of knives 
being practically identical, in the form of the in 
vention shown the knives 9 and 10, which ex 
tend the entire width of the main web, are 
mounted on cylindrical rollers illustrated frag 
mentarily in Figure 5 and in elevation in Figure 
7 at 65 and 66. The roller 65 of cutter head 5, 
which is the upper and the larger roller, and pref 
erably tubular, is mounted on the shaft 4, see 
Figures 3 and 7, and the lower roller 66 is 
mounted on the shaft 52 also shown in Figure 3. 
The roller 65 is provided with a cutter support 
ing bar 6 welded or otherwise secured to the 
roller and extending from one end to the other, 
and projecting outwardly from the roller. The 
roller 66 shown as solid has a right angular 
groove 68 for the knife fo extending inwardly 
from the surface. Both knives 9 and iO extend 
the entire length of the corresponding rollers 
which, in turn, comprise the entire width of the 
web as fed to the machine. The cutter bar 67 

- and radial surface TO of groove 68 serve as sup 
porting means for the respective knives 9, iO, 
each of which knives has a base or body portion 
7, 72, from which blades 3 and 74 project out 
wardly from the bodies and from the rollers. The 
knife body 7 is secured in the rabbet 69 in the 
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bar 67 by means of set screws 75 and the knife 
body T2 is secured to radial surface TO by means 
of set screws 76, resting at its end against the 
bottom of the groove 68. In this figure the feed 
is from the right, the upper roller rotating in 
right handed and the lower in left handed phase. 
The upper knife has a cutting edge extending 
its entire length and the lower knife has a cut 
ting edge 78 of similar length. Both the knives 
are of considerable thickness the exact shape of 
the blade backwardly from the cutting edge and 
the shearing surface to be described, being 
unimportant except that it is desirable to have 
it of considerable thickness and strength. Both 
knives are provided with shearing Surfaces ex 
tending inwardly toward the respective centers 
of the corresponding rolls from the edges 7 and 
78. The shearing surface 79 of the upper knife 
closely approaches the radial as to the roller 
65, extending inwardly from the edge in a 
plane which is substantially a radial plane of the 
knife, although this plane may be varied to give 
the shearing contact with edge 78 as described, 
and in accordance with the correspondence of 
the motion of the roller and the motion of the 
edge 78. Inwardly from the surface '9' the sur 
face of the blade 74. is inclined in the direction 
of feed, i. e., to the left and toward the center 
of the roll 65. The blade 73 of knife 0 is also 
provided with a shearing surface 80 which close 
ly approaches a radial plane, the portion of the 
surface inwardly from this shearing surface be 
ing inclined oppositely to the direction of the 
feed and toward the center of the roller 66 so 
that each cutting edge is in a radial plane of its 
axis. It will also be noted by reference to Fig 
ure 6 that the cutting edges 77, 78 instead of 
being parallel are inclined to the axes of the re 
sps.ctive rollers so that in cutting position they 
converge toward the left in Figure 6 So that, as 
the rollers rotate in the direction stated, the 
knives moving to the left from the position 
shown in Figure 5, which may be referred to as 
the point of initial contact of the cutting edges, 
the contact point progresses to the right in Fig 
ure 6. It is also of importance that the Surfaces 
79, 80 are so formed that in the rotation of the 
rollers which are geared together, as shown in 
Figure 7, the edge T 8 moves with a shearing ac 
tion over the shearing surface 79 inwardly in 
relation to the cutter roll 65 and tine cutting edge 
7 of blade 74 moves inwardly over the shearing 
Surface 80 of the blade 3 and inwardly of the 
roller 68. This action of the blades 3, 74 as to 
their edges 77, 78 is in a way very similar to the 
action of a pair of shears in that the point of 
cutting moves from one end toward the other and 
the cutting operation is essentially a shearing 
action, the contour of the surfaces 79, 80 as al 
ready pointed out, being such that the cutting 
edge of each knife-slides inwardly over the cor 
responding surface of the opposed knife as cut 
ting progresses, and as the paper is fed at a 
speed which closely coincides with the forward 
speed of the knives in the direction of feed, the 
point of cutting progresses in a straight line 
across the paper or the material being cut, giving 
a straight cut without the use of a helical cut 
ting edge. The operation differs from that of 
an ordinary pair of shears in that there is no 
change of direction of the edges in their relation 
to the plane of cutting. k 
The straight cutting edges of the present con 

struction have the advantage. that they are 
cheaper to produce and easier to maintain in 

example. 

2,052,461 
cutting condition than the helical edges in gen 
eral use for this purpose, on account of the diffi 
culty incident to accurately sharpening the ir 
regular surfaces of a helical cutter, and the 
shearing cut is of increased efficiency. 

Figure shows the rollers 65 and 66 and shafts 
4 and 52 thereof, geared together to rotate si 
multaneously to give equal speeds of the knife 
edges, the gears being indicated by reference 
characters 8, 82 at the right and 83, 84 at the 
left. These intermeshing gears are supplied 
at both ends to prevent twisting and disalign 
ment and to maintain uniform contact of the 
knife edges. 

Referring now to Figures 7 and 8, the hydraulic 
drive units indicated by reference characters 6 
and f for the respective cutter heads 5 and 6, are 
shown in top plan in Figure 8 and in elevation in 
Figure. Each of these units comprises any suit 
able type of change gear mechanism. In the 
form shown each unit 6, 7 is of the hydraulic 
type comprising a rotating multicylinder pump 
and a rotating multicylinder motor driven by 
the hydraulic fluid under pressure from the 
pump, the pump and motor being placed in align 
ment with the driving and driven shafts project 
ing on Opposite sides of the casing as shown. 
The details of the pump and motor are not part 
of the present invention being described in prior 
United States patents of which Patent No. 
1998,984, showing such a pump or motor, is an 

The drive employed is known as oil 
gear drive described in the catalogue of The 
Oil Gear Company. The hydraulic drive as used 
is of importance only as claimed in combination 
with other features of this machine. 
The respective change speed drives or hydraulic 

drive units 6 and f are driven from any suit 
able source of power by way of the shaft 85 which . 
may be connected to a machine which supplies 
paper to the cutter so that it has a direct speed 
ratio with the feed. This shaft carries a bev 
elled gear 86 which meshes with a bevelled gear 
87 on a shaft 88 which carries the actuating 
member of the change speed unit or pump within 
the casing 6', the pump and the hydraulic mo 
tor which it drives not being shown. Interposed 
in this shaft may be a coupling 90 which provides 
flexibility to take up any disalignment. Extend 
ing to the right from the unit f6 is the upper or 
first cutting head drive shaft f6' which is driven 
at adjustable speeds by the hydraulic drive unit 
6. This shaft contains coupling 92 which pro 

vides flexibility and thus permits and provides. 
for variation of alignment. - 
The shaft 88 carries secured thereto a toothed 

gear 93 which meshes with an idler 94 which 
meshes with and drives a toothed gear 95 which 
in turn drives the shaft 96 of the pump or power 
end of the second hydraulic unit or other change 
Speed transmission . This shaft contains a 
coupling 97 to provide flexibility and take up dis 
alignment. This unit f, as does the unit is 
just described, includes a pump indicated in Fig 
ure 7 and a hydraulic motor driven by the fluid 
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under pressure therefrom both the pump and 
the motor being of the rotary multicylinder type 
as shown in said patent. Other types of change 
Speed mechanism may be used but the hydraulic 
drive has important advantages already pointed 
out. The hydraulic unit 7 drives the hydraulic 
drive shaft of which drives the lower or second 
cutting head. 
In the form of the invention shown, each of the 
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hydraulic units is controlled as to its speed by an 
electric motor indicated at. Of as to the unit 16, 
and O2 as to the unit 7. This electric motor is 
connected to a valve located within each casing 
6', 'T' not shown which valve controls the flow 

of fluid to the pump in each unit 6 and as 
the valve is shifted by the motor in controlling. 
the speed of the pump, the position of the valve 
being in turn indicated as to unit 6 by means 
of a dial 103 and pointer 04, and as to the unit 
T by dial. O5 and pointer 06, the position of 
the valve being communicated to said dials as a 
function of the rotative position of the corre 
sponding motors 0, fo2 which is communicated 
to said dials by way of a Bowden wire shaft 06 
as to unit 16, and 107 as to unit 7, the same 
being enclosed in tubes fo8 and O9 shown in 
Figure 8, the respective shafts 06, OT being 
suitably geared to the shafts of motors 0, 02 
within the respective casings. 
The drawing, Figure 8, also includes a lever 

switch T controlling motor of and a similar 
switch fle for controlling motor 02 whereby the 
respective motors are operated to change the 
speed of the respective cutting heads 5 and 6 
relative to the feed of the paper, thus chang 
ing the length of the sheets or blanks cut. 
The material to be cut is fed in the form of a 

web 3 to the machine from any suitable source 
which may be a machine by which the material 
is made or any suitable feeding device. The 
shaft 85 which drives the cutting heads, see Fig 
ure 1, is driven from said machine or from any 
source of power which operates the feed. To feed 

... the material through the machine any suitable 
mechanism is provided. In the machine shown 
the shaft 88, Figure 1, which is driven by bevelled 
gears 86, 87 from the shaft 85, carries secured 
thereto two sprockets 20, 21, Figure 7. The 
sprocket 20 drives a chain 22, Figure 1, which 
operates a feed roll 24 on shaft 124'. Roll 24 
supports the web as it enters the cutter head 5. 
Cooperating with this feed roll is a presser roll 
25. This presser roll is of short length in the 

direction of its axis and serves to hold the ma 
terial, i. e., center of the web, in contact with 
the center of the feed roller 24. The roller 25 
is mounted on a lever 26 which is pivoted inter 
mediately on a shaft 127 along which shaft the 
ever 26 and the roller 25 are adjustable in the 
direction of the axis of the shaft. The roller 25 
is held in contact with the paper by a tension 
spring 28 which is connected at one end to the 
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end of the lever 26 opposite to the roller 25 and 
at the other end to a stationary support. The 
lowermost position of the roller 25 is adjusted by 
means of a screw f29 which bears on the top of 
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the lever 26 near the spring 28, preventing 
crushing of the paper. 
From the rollers 24, 25 the web 7 is fed to the 

knives 9 and 0, and beyond the knives the cut 
sections of the web or blank are supported and 
carried forwardly out of the machine by the con 
veyor 30, the roller 24 or the shaft 24 there 
of carries two sprockets, the sprocket 23 which 
is engaged by the chain f22 to drive the roller 
f2 and sprocket 3 which drives a chain 82 
which extends forwardly. This chain 32 drives: 
a sprocket 33 which in turn is secured to and 
operates a roller f34, which drives the conveyor. 
30 which is duly supported as shown by sup 

porting roll 35 and tension roll 35'. 
The second sprocket. 2 on shaft 88 drives a 

chain 36 which operates a feed roller 137 for the 
, , , ... . ." . . s.'...e. . . . . . 
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second cutting head B. Cooperating with this is 
a presser roller 38 similar to the roller 25 and 
similarly controlled, a sprocket 39 carried by 
the roller 37 or its shaft operates a chain 40 
which in turn operates a conveyor 4 corre 
sponding to the conveyor 30 whereby, the cut 
blanks are carried forward from the second cut 
ting head 6 and out of the machine. 

In the Operation. Of the machine the Web 3 
from any suitable source to which feed the drive 
shaft 85 is connected as aforesaid is fed to the 
slitting rolls , 2, carrying the slitting knife 4 by 
which the web 3 is split forming the separate webs 
and 8, the web 7 being fed by roller 24, to the 

Cutting head 5, particularly the knives 9 and O 

O 
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thereof, and the web. 8 being fed over a chute or 
support 42 to the roller 37 whereby it is fed to 
the cutting head 
f2 thereof. 
The length of the blanks as cut is determined 

by the ratio of the speed of rotation of the cut 
ting heads to the feed of the paper, which latter 
bears a constant relation to the speed of the shaft 
85 which as aforesaid is connected to the feeding 
Source from which the paper is led to the machine. 
The feed rolls 24, 37 also operate at a speed 
which bears a constant relation to the speed of 
the feeding means for web 3, their surfaces mov 
ing at the speed of the paper. The speed of the 
Cutting heads and the number of strokes or cut 
ting cycles per minute of the knives 9, 10, 1, 2 
is regulated in its relation to the paper feed at 
the will of the operator by the change speed unit 
6 for the head 5 and T for the head 6, the 
change speed units being regulated by switches 
17, 18 to give the desired ratio of the speed of 

the cutting heads to the speed of the paper feed 
rand the desired length of cut or blanks. 

This adjustment of the speed ratio is indicated 

6, particularly the knives it, 
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in any unit which is satisfactory to the user of the 
machine which may, if desired, be readable in 
terms of the length of the cut blanks. The prin 
cipal adjustment of the change speed drive for 
the cutting heads which in the form shown is 
a hydraulic drive is preferably made while the 
machine is idle, the dials fo3 and 105 being thus 
utilized to determine the desired length of the 
blank, a close approximation of the length being 
obtained in this way so that when the machine 
is started, the blanks which are cut are usable. 
By this method of adjustment a considerable 
amount of paper is saved which would be wasted 
if the adjustment were made with the machine 
running, thus cutting a considerable number of 
useless blanks, ranging in size from the length 
cut in the former adjustment to the length cut in 

While the machine is still idle, it is also adjust 
ed as to the speed of advance of the knives in the 
direction of the feed at the time of cutting, which 
is performed by raising or lowering the carrier 
blocks 32, 59 and hence the centers of the eccen 
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tric plates 30, 6, the blocks being moved by the 
screws 36, 62, which are in turn operated by the 
hand wheels 55, 58. The dials 56 and 57', con 
nected to the respective carrier blocks, are 
graduated in units indicating the proper adjust 
ment for the different lengths of blank. 
As already pointed out, a sufficiently accurate 

adjustment of the machine to make usable blanks. 
is obtained while the machine is stationary, the 
adjustment being set according to the dials. The 
machine being ordinarily empty at the end of the 
previous run, is then started, a further adjust 
ment, if necessary, being obtained by operation 
of either or both adjustments until exactly the 
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desired length of cut and speed of the knife are 
obtained. It should be understood that after 
changing the speed of the hydraulic drive and 
the speed of the cutting head to change the length 
of cut, it may be necessary to change the position 
of the eccentric adjustment to adjust the speed 
of the cutter, there being in the preferred form 
of machine shown, no constant relation during 
adjustment between the hydraulic drive and the 
cutter speed at the point of cutting. These ad 
justments if both should be used While running, 
are used alternately and each correctly as to 
the other. 

It is also of interest that the medium cuts com 
prising 80 to 85 per cent. of the sheets which 
ordinarily would be cut, can be obtained with a 
practically constant speed of the knife through 
out its cycle, the speed of the knife being equal to 
the speed of the paper. In the preferred form of 
machine shown, the eccentrically adjustable 
member 30 is for this purpose on center or nearly 
on center with the cutter roll shaft 4 of the 
first cutter head 5 and 5 of the second cutter 
head 6, the absence of any change of Speed of 
the knife during its cycle giving a smoother oper 
ation of the cutters than can be obtained in any 
other way. The fact that at and near the medium 
or mean cut, all of the rotating parts, including 
the eccentric plate, are on center and Substan 
tially balanced, is of importance in giving Smooth 
ness of operation, and the fact that the eccen 
trically adjustable member 30 is adjustable from 
this position in one direction for reduced length 
of cuts and in the opposite direction for increased 
length of cuts gives the minimum of eccentricity 
as to the extreme adjustments. 
Though the dimensions are unimportant, it is 

of interest that in the preferred form of the ma 
chine illustrated the mean cut being 60 inches, 
the path of the upper knife 9 in the first cutting 
head and the lower knife of the second cutting 
head is 60 inches long, the circumferences of the 
large cutter rollis 65 and f 5 being equal to the 
length of the medium blanks cut. Further, the 
angular velocity of the cutters is uniform at the 
medium cut, the Surface speed of these rollers 
and the cutter speed being equal to the speed of 
the paper, and the adjustments essential to in 
creasing and decreasing the length of cut are 
made in opposite directions from this medium ad 
justment, the variations in Speed of the knife and 
carrier in their cycle essential to the longer and 
shorter cuts above and below the medium, are cor 
responding reduced as compared to the prior art 
machines having an eccentric adjustable in one 
direction only from on center position and the 
elliptical gear type of machine. The eccentric no 
tion is an important advance over the elliptic 
gears of the prior art, it being an essential feature 
of the elliptic gears that they have an objection 
able jerking motion which causes a harmful vi 
bration of the parts under all cutting conditions. 
A feature of the operation which is also of in 

portance is that in the operation of the eccentric 
adjustment for cuts less than the medium, the cut 
takes place at the low speed point of the knife in 
its cycle, the adjustments being to one side of the 
on center position, and in making cuts greater 
than the medium cut, the cut takes place at the 
high speed position of the knife in its cycle, the 
adjustments being to the other side of the on 
center position of the eccentric. 

It is also of interest as to the preferred form 
of the machine shown that all moving parts of 
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the cutter head are in rotation on circular paths, 
the connection between the cutter roll and the 
gears being eccentrically adjustable On opposite 
sides of the center to be utilized in cutting at 
extreme fast or slow points of the cutting cycle, 
so that the operator may adjust the Speed of the 
knife at variable cutting speeds, to the Speed of 
the paper. 

I have thus described specifically and in detail 
a cutoff mechanism for a paper or similar Web, 
the description being specific and in detail in or 
der that the manner of constructing, applying, 
operating and using the device may be fully un 
derstood, however, the specific terms herein are 
used descriptively rather than in a limiting Sense, 
the scope of the invention being defined in the 
claim.S. 
What I claim as new and desire to Secure by 

Letters Patent is: 
1. In a cutoff mechanism of the type described 

a rotary driving gear, a cutter, rotary means co 
axial, with the gear, driving the cutter from the 
gear to move in successive cutting cycles, means 
for feeding a continuous web to the cutter which 
moves in the direction of feed at the instant of 
cutting, means for changing the Speed of Such 
gear relatively to the feed to change the length of 
cutting and means for adjusting the speed of the 
cutter at the instant of cutting to the speed of the 
paper, comprising an eccentrically adjustable ro 
tating member eccentrically connected on one 
side of its axis to said gear and on the other side 
of its axis to said rotary means, said member ro 
tating coaxially with the gear at medium cuts and 
being adjustable radially in opposite directions 
from said coaxial position, the adjustment in one 
direction serving to increase and in the other di 
rection serving to decrease the speed of the cutter 
in its cycle at the instant of cutting. 

2. The combination in a machine for cutting 
paper and similar materials supplied to the ma 
chine in the form of a continuous Web, of a paper 
feed and a cutting head and a knife, means for 
operating the cutting head to move the knife in 
successive cutting cycles in which it moves in 
the direction of paper feed at the point of cutting, 
a change speed drive for the cutting head inde 
pendent of the feed, for changing the speed of the 
cutting head relatively to the feed to determine 
the length of the cut, the same being operable 
while the machine is standing idle for main ad 
justments and while the machine is running for 
other adjustments, and means operable while the 
machine is standing idle for main adjustments 
and while the machine is running for dither ad 
justments to change the speed of the knife in the 
direction of paper feed at the point of cutting, rel 
atively to the speed of the cutting head, the two 
adjustments being separately and correctively op 
erated each as to the other. 

3. The combination in a machine for cutting 
paper and similar materials supplied to the ma 
chine in the form of a continuous web, of a paper 
feed, a cutting head and a knife, the cutting head 
operating to move the knife in successive cutting 
cycles in which it moves in the direction of feed 
at the point of cutting, a hydraulic drive for the 
cutting head having a change of speed independ 
ent of the feed for determining the length cut, the 
change of speed being operable while the machine 

* is standing idle for main adjustments as to the 
length of the cut and operable while the machine 
is running for other adjustments, and means op 
erable while the machine is standing for main ad 
justments and while the machine is running for 
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other adjustments to change the speed of the 
knife at the point of cutting relatively to the 
speed of the cutting head so that the speed of 
the knife may be adjusted to the speed of the 
paper for the different lengths of cuts. 

4. In a machine for cutting material from a 
web to form blanks of lengths adjustable at the 
will of the operator, a knife, means for feeding 
the web thereto, circular gears to operate said 
knife to move in the direction of and at the speed 
of the material and transversely thereto to cut a 
predetermined medium length therefrom at a 
uniform angular velocity of said gears and said 
knife in their respective cycles, means for varying 
the velocity of said gears by increasing their speed 
relatively to the rate of feed from their speed at 
Sald medium cut to decrease the length of the ma 
terial cut from the web and by decreasing their 
Speed below the speed at medium cut to increase 
the length of cut, and means independent of said 
velocity varying means for changing the rela 
tion of the speed of the knife at the point of cut 
ting to the angular speed of said circular gears, 
said means being adapted to decrease the speed of 
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the knife relative to the speed of the circular 
gears from the ratio at medium cut in cutting 
shorter lengths of material, and to increase the 
speed of the knife at the point of cutting rela 
tively to the speed of said gears from the ratio at 
medium cut in cutting longer lengths of material 
than said medium cut, and both said adjusting 
means being separately operated at the will of the 
operator either while the machine is standing or 
While it is running. 
5. In a machine for cutting material from a 

Web to form blanks of lengths adjustable at the 
will of the operator, a knife, means for feeding the 
web thereto, circular gears to operate said knife 
to move in the direction of and at the speed of the 
material and transversely thereto to cut a prede 
termined medium length therefrom at a uniform 
angular velocity of said gears and said knife in 
their respective cycles, means for varying the ve 
locity of said gears by increasing their speed rel 
atively to the rate of feed from their speed at said 
medium cut to decrease the length of the material 
cut from the web and by decreasing their speed 
below the speed at medium cut to increase the 
length of cut, and means for changing the rela 
tion of the speed of the knife at the point of cut 
ting to the angular speed of said circular gears, 
said means being adapted to decrease the speed of 
the knife relative to the speed of the circular 
gears from the ratio at medium cut in cutting 
shorter lengths of material, and to increase, the 
speed of the knife at the point of cutting rela 
tively to the speed of said gears from the ratio 
at medium cut in cutting longer lengths of mate 
rial than said medium cut. 
. 6. In a machine for cutting material from a web 
to form blanks of lengths adjustable at the will 
of the operator comprising a knife, means for. 
feeding the web thereto, circular gears to operate 
the knife in successive cutting cycles to move in 
the direction of the material at the point of cut 
ting and at the speed of the material and trans 
versely thereto to cut a predetermined medium 
length therefrom at a uniform angular velocity 
of said gears and said knife, means for varying 
the velocity of said gears by increasing or .de 
creasing their speed relatively to their speed at 
said medium cut and relatively to the rate of 
fred, and an eccentrically adjustable member 
driving said knife from one of said gears for 

75 changing the speed of the knife at the point of 

cutting relatively to the angular speed of said 
circular gears and to its speed at other points in 
its cycle, and from the speed ratio between the 
knife and gears existing at medium cut, said ec 
centrically adjustable member being operable at 
different times to reduce or increase the speed of 
the knife at the point of cutting relatively to the 
speed of said gears and relatively to its speed in 
the remainder of its cycle, to cut lengths of the 
material shorter or longer respectively than said 
medium cut, the said member being mounted to 
rotate on center for said medium cut and have 
ing means whereby it is adjustable in opposite 

O 

directions from on center position, for said shorter 
and longer cuts, respectively. 

7. The combination in a machine for cutting 
paper and similar materials supplied to the ma 
chine in the form of a continuous web, of a paper 
feed, a cutting head having a knife, said cutting 
head operating to move the knife in Successive 
cutting cycles in which it moves in the direction 
of feed at the point of cutting, a change speed 
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hydraulic drive for the cutting head for deter 
mining the length of cut, the change speed being 
operable while the machine is standing idle for 
main adjustments, and while the machine is run 
ning to give final adjustments, an eccentrically 
adjustable member for changing the relative 
speeds of the knife at different points in its cycle 
to change the speed of the knife relatively to the 
speed of the cutting head at the point of cutting, 
said eccentric adjustment being operable for such 
changes of speed for main adjustments while the 
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machine is idle and for final adjustments while 
the machine is running, the adjustment of the 
change speed drive and the eccentric being sep 
arate and independent and operable alternately 
to give a step by step final adjustment while the 
machine is running. 

8. In a web cutting machine, a rotary driving 
gear, a cutter, rotary means coaxial with said gear 
driving the cutter from said gears to move in suc 
cessive circular cutting cycles, means for feeding 
the web to the cutter which moves in the direction 
of feed at the instant of cutting, a change speed 
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drive for the gear operable to change the speed 
of said gear relatively to the feed while the ma 
chine is standing or running to change the length 
of cut, means for adjusting the speed of the cut 
ter in its cycle at the instant of cutting to the 
speed of the paper comprising an eccentrically 
adjustable member which at medium cuts with 
the knife operating at the speed of the paper, ro 
tates concentrically with the axis of the gear, 
said member having a connection on one side of 
its axis to said gear and on the opposite side of 
its axis to said rotary means, and means for mov 
ing said member in opposite radial directions from 

50 

said concentric position, changing its center of . 
rotation relatively to both said connections to the 
gear and the rotary means, the knife being located 
near the radial plane of said connections and the 
point of cutting being near the plane of adjust 
ment whereby the motion of said member in one 
direction causes an increase of the speed of the 
knife at the instant of cutting, and in the other 
direction a decrease of the speed of the knife at 
the instant of cutting, which cutting takes place 
at the fast and slow points of the knife cycle, 
respectively. 

9. In a web cutting machine a rotary driving 
gear, a cutter driven therefrom to move in suc 
cessive cutting cyc'es, means for feeding the web 
to the cutter which moves in the direction of feed 
at the instant of cutting, a change speed drive for 
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the gear operable to change the speed of said 
gear relatively to the feed while the machine is 
standing or running to change the length of cut, 
means for adjusting the speed of the. Cutter at 
the time of cutting to the speed of the paper Com 
prising an eccentrically adjustable member which 
at medium cuts with the knife operating at the 
speed of the paper, rotates concentrically with 
the axis of the gear, said member having a con 
nection on one side of its axis to Said gear and a 
connection on the other side of its axis to the 
cutter, and means for moving said member in op 
posite radial directions from Said concentric po 
sition, changing its center of rotation relatively 
to both said connections to the gear and the cut 
ter, the motion of said member in one direc 
tion causing an increase of the speed of the knife 
at the instant of cutting, and in the other direc 
tion a decrease of the speed of the knife at the 
instant of cutting, the knife being located adja 
cent the axial plane of said eccentric adjustment. 

10. The combination in a machine for cutting 
paper and similar materials supplied to the ma 
chine in the form of a continuous web of a paper 
feed, a cutting head having a knife, said cutting 
head operating to move the knife in successive 
cutting cycles in which it moves in the direction 
of feed at the point of cutting, a change speed hy 
draulic drive for the cutting head for determining 
the length of cut, the change speed being oper 
able while the machine is standing idle for main 
adjustments, and While the machine is running 
to give final adjustments, an eccentrically ad 
justable member for changing the relative speeds 
of the knife at different points in its cycle to 
change the speed of the knife relatively to the 
speed of the cutting head at the point of cutting, 
said eccentric adjustment being operable for such 
changes of speed for main adjustments while the 
machine is idle and for final adjustments while 
the machine is running, the adjustment of the 
change speed drive and the eccentric being sep 
arate and independent and operable alternately 
to give a step by step final adjustment while the 
machine is running. 

11. In a machine for cutting material from a 
web to form blanks of lengths adjustable at the 
will of the operator, a knife, means for feeding 
the web thereto, circular gears to operate said 
knife in successive cutting cycles to move in the 
direction of the material at the point of cutting 
and at the Speed of the material to cut a predeter 
mined medium length therefrom at a uniform 
angular velocity of said gears and said knife, 

5 means for varying the velocity of said gears at the 
will of the operator, said means being operable 
both to increase or decrease the speed of said 
gears relatively to their speed at said medium cut 
and relatively to the rate of feed to decrease or 
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increase the length of material cut from the web, 
and an eccentrically adjustable rotary member 
operating the knife from said circular gears, said 
member rotating concentrically with one of said 
gears at medium cut and being adjustable in sub 
Stantially opposite directions from its position of 
medium cut, the adjustment in one direction serv 
ing to increase and in the other direction serving 
to decrease the speed of the knife at the point of 
cutting in its relation to the angular speed of said 
circular gear, in order that the speed of the knife 
may be controlled by the operator to conform to 
the speed of the paper as the speed of the circula 
gears is changed. w 

12. In a machine for cutting material from a 
Web to form blanks of lengths adjustable at the 
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will of the operator, a knife, means for feeding 
the web thereto, a gear to operate said knife in 
successive cutting cycles to move in the direction 
of the material at the point of cutting and at the 
speed of the material to cut a predetermined me 
dium length therefron, means for varying the 
velocity of said gear at the will of the operator, 
to change the length of material cut from the 
Web, and an eccentrically adjustable rotary mem 
ber operating the knife from Said gear, said mem 
ber rotating concentrically with said gear at me 
dium cut and being adjustable in substantially 
opposite directions from its position of medium 
cut, the adjustment in one direction serving to in 
crease and in the other direction Serving to de 
crease the speed of the knife at the point of cut 
ting in its relation to the angular speed of Said 
circular gear to adjust the knife to the speed of 
the paper, the knife being in alignment with the 
plane of adjustment at the point of cutting So 
that it cuts at said increased speed at the fast 
point of its cycle and at reduced speeds at the 
slow point of its cycle. 

13. In a machine for cutting material from a 
web to form blanks of lengths adjustable at the 
will of the operator, a knife, means for feeding 
the Web thereto, a gear, means driving the gear 
and means driving the knife from the gear to 
operate said knife in successive cutting cycles to 
move in the direction of the material at the point 
of cutting to cut a predetermined medium length 
therefrom, the path of the knife being substan 
tially circular, means for varying the velocity of 
said gear at the will of the operator to decrease 
or increase the length of material cut from the 
Web, said means comprising an eccentrically ad 
justable rotary member driving the knife from 
the rear, said member rotating concentrically 
with the knife cycle at medium cut and being 
adjustable in substantially opposite directions 
from its position of medium cut to increase by 
adjustment in One direction and to decrease by 
adjustment in the other direction, the speed of 
the knife at the point of cutting in its relation 
to the angular speed of the circular gear and in 
relation to the speed of the knife in the re 
mainder of its cycle in order that the knife may 
be controlled by the operator to conform to the 
Speed of the paper as the length of cut is either 
decreased or increased from the medium cut. 

14. In a machine for cutting material from a 
Web to form blanks of adjustable lengths com 
prising a knife, means for feeding the web there 
to, a rotary gear, and a rotary carrier for the 
knife driven thereby, means for driving said gear 
to operate the knife in successive cutting cycles 
to move in the direction of the material at the 
point of cutting and at the speed of the ma 
terial to cut a medium length blank therefrom at 
a uniform angular velocity of said gear and said 
knife, means for varying the velocity of said gear 
relatively to the feed to cut shorter or longer 
blanks and an eccentrically adjustable member 
driving said knife from said gear, said member 
being mounted to rotate coaxially with said gear 
and said carrier for said medium cut, means 
eccentrically located as to said gear for driving 
said member from the gear, the knife carrier 
having means eccentrically located as to its axis 
of rotation whereby it is connected to said mem 
ber and means for moving said member on oppo 
site sides of its coaxial position to change its 
relation to both said eccentrically located means, 
the movement of said member on one side of said 
coaxial position Serving to increase, and on the 
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other side serving to decrease the speed of the 
knife at the point of cutting relatively to the 
speed of Said circular gear. 

5. In a machine for cutting material from a 
Web to form blanks of adjustable lengths Com 
prising a knife, means for feeding the web there 
to, a circular gear, rotary means driven by said 
gear to operate the knife in successive cutting 
cycles, means for driving the circular gear to 
operate the knife to move in the direction of the 
material at. the point of cutting at the speed of 
the material to cut a predetermined medium 
length blank therefrom at a uniform angular 
velocity of said gear and said knife, means for 
varying the velocity of said gear relatively to the 
feed by increasing or decreasing its speed rela 
tively to its speed at said medium cut to cut 
shorter or longer blanks, and an eccentrically 
adjustable member driving said knife from said 
rotary means, said “member being mounted to 
rotate coaxially with said gear for Said medium 
cut, means eccentrically located as to said gear 
for driving said member from the gear, the said 
rotary means having means eccentrically located 
as to its axis of rotation whereby it is connected 
to said member to be driven thereby and means 
for moving said member on opposite sides of its 
coaxial position to change its relation to both 
said eccentrically located means, the movement 
of said member on One side of said coaxial posi 
tion serving to increase and on the other side 
serving to decrease the speed of the knife at the 
point of cutting relatively to the speed of Said 
circular gear, the knife being in alignment with 
both eccentrically located means and being in 
the line of eccentric adjustment at the time of 
cutting so that it has its minimum speed in its 
cycle at the instant of cutting blanks shorter 
than medium and its maximum speed in its cycle 
at the instant of cutting in cutting blanks longer 
than medium length. 

16. In a machine for cutting corrugated paper 
board from a web, a pair of opposed knives, means 
for operating the knives: to move in substantially 
circular paths, about substantially parallel axes 
which paths intersect along an arc correspond 
ing to the period of cutting, means for feeding 
the material to the knives at said arc of interSec 
tion, at right angles to said axes the speed of the 
knives at the intersection being normally equal to 
the speed of the material, the relation of the re 
spective knives to each other and to the feed being 
such that both knives move in the direction of the 
material at the said arc of intersection, each 
knife having a cutting edge which is located in a 
substantially radial plane of its axis, and elon 
gated in the general direction of the axis, giving 
sufficient length to cut the desired width of Web 
to be presented, one of the knives having a shear 
ing surface extending inwardly from the edge at 
the initial point of intersection the Said edges 
being arranged to converge toward one end in 
initial cutting position the knives being geared to 
operate in unison, causing the edges to contact 
at one end at the beginning of the intersection 
of the paths, the contact progressing along the 
respective edges toward the opposite end as the 
material and the knives advance and along said 
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shearing surfaces and moving in the direction of 
the feed and at the rate offeed of the Web. 

17. In a machine for cutting corrugated paper 
board from a web, a pair of opposed knives, means 
for operating the knives to move in substantially 
circular paths about substantially parallel axes, 
which intersect along an arc corresponding to 
the depth of cut, means for feeding the material 
to the arc of intersection, at right angles to Said 
axes the speed of the knives at the intersection 
being normally equal to the speed of the material, 
the phase of rotation of the respeetive knives and 
their relation to each other and to the feed being 
such that both knives move in the direction of 
the rihaterial at the said point of intersection, each 
knife having an edge which is elongated in a 
substantially radial plane of the axis, each said 
edge extending in the general direction of its axis, 
giving sufficient length to cut the desired width 
of web to be presented, the edges being arranged 
to converge toward one side in initial cutting por 
sition and the knives being geared to operate in 
unison, causing the edges to contact at one end 
at the beginning of the intersection of the paths, 
the contact progressing along the respective edges 
toward the opposite end, and in the direction 
of the feed of the web and at the speed of the 
web both of said knives having shearing surfaces 
extending inwardly from their edges toward their. 
respective centers of rotation, one shearing sur 
face being disposed forwardly in the direction 
of rotation and the other one being disposed rear 
wardly as to said direction, said surfaces being 
substantially radial as to the direction of rotation 
so that each knife edge slides over the shearing 
surface of the opposite knife with a shearing-ac 
tion as the cut progresses from one side of the 
material to the other, the relation between the 
speed of the knives and the paper serving to give 
a straight cut at right angles to the length of 
the web and the direction of feed. 

18. In a machine for cutting stiff paper from 
a web, a pair of knives, means for operating the 

is knives to move in substantially circular paths, 
about parallel axes which paths intersect, bringing 
the knife edges in contact along a cutting arc, 
means for feeding the web to said arc at a con 
stant speed and at right angles to Said axes, the 
speed of the knives in said arc being equal to 
the speed of the web and the relation of the 
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knives to each other and to the feed being such 
that both knives move in the direction of the 
material through the arc, each knife having its 
cutting edge located in a radial plane of its axis 
and elongated in the direction of the axis, the said 
edges being arranged to converge in the plane 
of both axes, toward one end of the knives, said 
knives being geared together to operate in unison 
causing the edges to contact at one end at the 
beginning of the arc of intersection of these 60 
paths, the contact progressing along the two 
edges toward the opposite ends as the material 
and the knives advance and moving in the direc 
tion of feed at the rate of feed, giving a cut at 
right angles to the length of 
direction of the feed. 
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