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CUT-OFF MECHANISM

Kar] Sieg, Philadelphia, Pa., assignor to Samue!
M. Langston Co., a corporation of New Jersey:

Application June 29, 1938, Serial No. 216,490
15 Claims. (Cl 164—68)

The present invention relates to machines hav-
ing a rotary cut-off mechanism for transversely
sub-dividing continuously delivered stiff sheet
material, such as corrugated or fibre board.

In machines of this general type, the speed of
travel of the sheet material to be cut is ordi-
narily constant in normal operation and changes
in the length of sections to be cut off are effected
by varying the total time period of the cycle of
10 movement of the cul-off. To maintain constant

. the speed of the knife at the time of cutting, and

" at the same rate as the traveling sheet material,

. irrespective of any adjustments in the time period

of the cycle of movement of the cut-off, adjust-
ments in the rates of acceleration and decelera-
tion of the knife in different parts of its cycle
are effected.

In a machine of this type, in which the rotary
cutter head has a single knife movable into cut-
ting position once during each revolution, it has
been found that for efficient and smooth opera-
tion, there is a practical limit to the extent of
‘acceleration and deceleration. Therefore, the
cutting knife when cutting short sheets would
25 have a circumferential path of the same length as

the minimum sheet length. If this be 16 inches,

the cufter head would have a diameter of ap-
proximately 5 inches.
A cutter head of this approximate diameter is
30 not sufficiently rigid, especially in a wide ma-"
chine cutting thick sheets where durability and
ruggedness of construction, and efficiency of op-
eration are required.

One object of the present invention is to pro-
vide an improved comparatively simple and effec-
tive machine of the rotary cut-off type, affording
a -substantially rigid mounting for the cutting
knife and capable of cutting sheets of a greater
range between minimum and maximum length.
40 Another object is to provide a comparatively

simple and effective machine of the type referred

to, having a rotary cutter head with a plurality

of knives, some of which are removable, and

means for varying the number of accelerations or

43 decelerations per cycle of rotation of said cutter

head, to conform with the number of operative
knives thereon.

In carrying out the present invention, there is

provided a rotary cutter head having a plurality

50 of circumferentially spaced cutting knives remov-

ably mounted thereon, so that the number thereof

. may be varied at the will of the operator. 'The

drive mechanism for the rotary cutter is such as
to bring the knives to the speed of the paper at
58 the cutting phases, and to accelerate and decel-
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erate said knives at adjusted rates in the inter-
vals between said phases.

With my improved construction, the mounting
of two knives at diametrically opposite sides of
the cutter head would permit the diameter of said g
head to be increased from approximately 5 inches
to 10 inches for a minimum sheet length of 16
inches, and would consequently greatly increase
the rigidity of said cutter head.

To obtain an increase in range of sheet lengths, 1g
assuming that I start with two knives on the cut-
ter head to cut a minimum sheet length of 16
inches, then by changing the frequency of the

-cutting operations, I can, for example, increass

the sheet length to 32 inches. At this point, I 1§
can remove one knife, or adjust it so that it will
not cut. If I start off again with the same period
of rotation for the cutter head as it had for the 16
inch cuts, I can cut 32 inch sheet length and I
can increase this periodicity to ecut maximum
sheet lengths of 128 inches. I can therefore ob-
tain with my improved construction, with two
knives, one of which is removable or renderable
inoperative, a range of 1:8 instead of 1:4, other-
wise obtainable with a single knife on the cutter
head. With three knives on the cutter head, two
of which are removable or may be rendered in-
operative, I can obtain a range of 1:12, and with
four knives, three of which are removable or may
be rendered inoperative, a sheet range of 1:16 30
could be obtained.

Various other objects, features and advantages
of the invention will be apparent from the fol-
lowing particular description and from an in-
spection of the accompanying drawings in which: g5

Fig. 1 is a top plan view, somewhat diagram-
matic, showing one form of machine embodying
the present invention;

Fig. 2 is a transverse section through the cutter
heads taken on line 2—2 of Fig. 1; 40

Fig. 3 is a top plan view, somewhat diagram-
matic, showing another form of machine embody-
ing the present invention, and

Figs. 4 to 7 inclusive are somewhat diagram-
matic showings of different relative positions 45
which the crank arm and crank slide may occupy.

In the specific embodiment of the invention
shown in Figs. 1 and 2, the rotary cut-off com-
prises an upper cutter head {0, integral with or
mounted on a shaft {1, and having a plurality 50
of circumferentially equally spaced cutting knives
{2, removably mounted thereon, so that the num-
ber thereof may be varied at the will of the opera-
tor. In the specific form shown, the cutter head
{0 has two of such knives in diametrically opposed 85

25




5

10

16

20

30

35

40

45

50

56

<

65

70

75

2

relationship, and cooperating with corresponding
removable knives 13 of a lower cutter head (4,
integral with or mounted on a shaft 5. The par-
ticular type of knives used and the particular
means employed for securing them in position
may bhe varied at will and form no portion of my
invention. The knives may be on only the upper
head and act against a hardened surface on the
lower head. It will be obvious that one of the
cutter heads, for instance, the lower head 14 may
be of only one-half the effective diameter of the
other head 10 and rotate at the same peripheral
speed but with twice the number of revolutions
.per minute as the upper head. In that event
the lower head would be provided with only one

knife which woud cooperate with both of the’

knives of the upper head. Likewise, if the upper
head had three knives, then the lower one would
be of only one-third the effective diameter and
would rotate at three times the number of revolu-
tions. .

The sheet-feeding mechanism (not shown) is
driven from a main drive shaft 17T by any suitable
means, such as the chain drive 18, to continuously
deliver the stiff sheet material at a constant speed

through the rotary cut-off, which is also driven

from said main drive shaft by a mechanism to be
described. . ]

In order to vary the length of sections being
cut without varying the speed of the sheet mate-
rial, the transmission between the drive shaft 17
and the cutter shafts {1 and 1% includes a varia-
ble speed.transmission A, having the shaft 17 as
an input shaff, and having an output shaft 20.
This variable speed transmission A may be of
any suitable or ordinary type as, for example,
that known in the trade as P, I. V. or that known
as a Reeves drive, or if desired, it may be of the
change gear type. If serves to change the total
time period of rotation of the cutter shaft Il in
accordance with the desired length of sections
to be cut.

In the transmission between the variable speed
mechanism A and the cutter shaft (1, is an ad-
justable device B for varying the speed of the
cutter head during each cycle of operation, so
that at the-time of cutting, the knives will travel
at the same speed as the sheet material ta be cut.
This device may be of any suiable type but is
illustrated as a differential or variable slide crank

mechanism. It may be of the elliptical gear type

shown in my Patent No. 1,984,041, issued Decem-~
ber 11, 1934. In the form illustrated, the crank
mechanism includes a crank arm or disc 25, af-
fixed to a shaft 26, and carrying a crank stud
or pin 27, extending into a guide groove 28, which
is formed in the face of a .crank slide 29 secured
to a shaft 30. This guide groove 28 may extend
diametrically of the crank slide 29, or may he
slightly offset from the axis of rotation of said
slide. By having the shafts 26 and 30 offset in
respect to each other, the speed of the shaft is
varied during each revolution. By varying the
extent of the offset, the variation in speed may be
increased or decreased.

Fig. 4 shows the position which the parts may
occupy for cutting the shortest sheet length. The
shaft 26 of the crank arm is in alignment with
the shaft 30 of the crank slide, and the two shafts
will rotate at a uniform rate. ‘In Fig. 5 the crank
shaft 26 is shown adjusted out of alignment with
the shaft 30 to such position as the parts might
occupy in cutting a longer sheet length. In Figs.
4 and 5 the cener of the slide groove 28 intersects
the axis of the shaft 30. This is not essential
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as it may be at one side of said axis. In Fig. 6
there is a view similar to Fig. 4 for cutting short
length sheets with the axis of the shaft 26 in
alignment with the axis of the shaft 30, but with
the center of the guide groove 28 at one side of
the axis of the shaft 30. Fig. 7 shows the offset
slide as in Fig. 6 but with the shaft 26 adjusted
laterally to the same position as in Fig. 5 for the
cutting of long sheet sections.

Between the shaft 20 and the input side of the
crank mechanism B, is a transmission mecha-
nism for adjusting the eccentricity of said crank
mechanism. As shown, this comprises in series
a shaft 31, coaxially connected to the shaft 20 by
means of an internal gear slide coupling C, a re-
duction gear unit D on the output end of said
shaft 3{, and a speed change gearing E between
the units D and B, serving to. change the speed
ratio between the shaft 31 and the crank shaft
26 for the purpose hereinafter explained. These
are mounted on a slide plate 33 so as to be mov-
able bodily as a unit. ) :
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The reduction gear unit D comprises.a worm

34a, on the shaft 31, and meshing with the worm
wheel 34, secured to a shaft 35 parallel to: the
shaft 26. .

The speed change gearing E between the shafts

26 and 35, comprises a pair of spaced gears 40
and #1, affixed to said shaft 35, and meshing with
a pair of gears 42 and 43 loosely mounted on the
shaft 26. The two intermeshing gears 40 and
42 have a speed ratio of 1:1, while the pair of
intermeshing gears 41 and 43 have a speed ratio
of 1:2.

In order to drive the shaft 26 at either speed
ratio, there is provided an endwise slidable clutch
member 45, splined to said shaft 26 and provided
with jaws at the ends for clutch engagement
with either of the gears 42 or 43. In this man-
ner, either one of the gears 42 or 43 may be
engaged to rotate the shaft 26.

Between the output side of the crank mecha-
nism B, and the cutter shaft 1, is a speed change
gearing F for varying the number of accelera-

tions and decelerations of the cutter heads per 4

revolution thereof and comprising a pair of
spaced gears 50 and 51, loosely mounted on the
shaft 30, and meshing respectively with a pair of
spaced gears 52 and 53 affixed to the cutter
shaft (4. Splined to the shaft 30 and slidable
between the two gears 50 and 51 for clutch en-
gagement with either one of said gears is &
clutch member 54. The speed ratio between the
intermeshing gears 3f and 53 is 1:1, and the
speed ratio between the intermeshing gears 52
and 80 is 1:2. : .

The lower cutter head 14, if provided with
knives, is driven at the same peripheral speed
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as the upper cutter head 10 by a gear 55, mesh- -

ing with and having the same diameter as the

. gear 52,

The adjustment of the plate 33 with its gearing
units D and E thereon, effects adjustments in
the eccentricity of the crank arm shaft 26 with
respect to the shaft 30, and causes variation in
the rates of acceleration and deceleration of the
cutter head. To effect this sliding adjustment,
any suitable means may be provided. As shown,
it includes an adjusting screw 60, fixed at its

inner end to one end of the slide plate 33, and 7

threaded in a freely rotatable nut or collar 61,
held against axial movement in a suitable fixed
bearing 62. The nut 6f may be rotated by means
of a hand wheel 63 secured thereto, or by a motor
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driven chain drive 64, and sprocket 65, detach- 75
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~ 32 inches to 128 inches.
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ably secured to said hand wheel to permit the .

collar to be rotated by hand or motor and in
either direction to puil or push on the threaded
rod and thereby move the slide referred to. The
bodily movement of the plate 33 may be effected
simultaneously with the adjustment in the vari-
able speed mechanism A from a single control if
desired. '

In the operation of the construction of PFig. 1,
assuming that the cutter heads 10 and (4 are
each to be operated with a pair of cutting knives,
then the clutches 45 and 54 will be shifted to the
left into engagement with the gears 42 and 50

- respectively, so that the drive between the shafts

26 and {1 would be through gears 40, 42, 50 and
62. In this setting of the speed change gearings
E and F, the cutter shafts 11 and 15 will rotate
through one revolution for every two revolutions
of the shaft 35, and consequently will operate
through two identical recurrent cycles during
each revolution of said shafts. Acceleration and
deceleration therefore takes place twice during
each revolution of the cutter shafts {1 and 1%
and each knife will move at the speed of the sheet
while cutting, and sections 16 inches long, for
instance, will be cut off.

To increase the length of sheet sections cut,
for instance, to any length from 16 inches to 32
inches, the variable speed mechanism A is ad-
justed through its control shaft 671. Since this
change produces a corresponding change in the
speed of the knives at the time of cutting, the
eccentricity of the shaft 26 with respect to the
shaft 30 is adjusted as already indicated to ef-
fect adjustments in the relative rates of speed
of the knives in different parts of their cycle, so
that at the time of cutting, the knives will still
travel at the same speed as the traveling sheet
material, : .

To increase the sheet length beyond the maxi-
mum range for which the eccentric crank mech-
anism is adapted, for instance, beyond 32 inches,
one of the knives of each cutter head is removed
or rendered inoperative, the variable speed mech-
anism A is brought back to its original adjust-
ment, and the speed change gearings E and F
are set so that acceleration and deceleration
takes place once every revolution of said cutter
heads. This setting of the speed change gearings
E and F is obtained by shifting the clutches 45
and 54 to the right to engage the gears 43 and
81 respectively, so that the drive between the
shaft 35 and the cutter shaft 11 is through gears
41, 43,51 and 53. The shaft 26 will now make ohe
revolution for each revolution of the cutter shafts.
By means of the variable speed mechanism A, the
length cut off may be increased, for instance, from
Thus, a total range of
16 inches to 128 inches or 1:8 may be obtained.

If the machine is set, for instance, to cut 16*’
lengths with two knives on each cutter head, upon
the removal of one knife from each cutter head,
I could cut 32 inch lengths with the same fre-
quency or period of rotation of said cutter heads,
and with the same eccentricity of the crank
mechanism B. I am thereby able to double my
range of sheet lengths as previously indicated.

The speed ratios obtained by the gearings E
and F have been described for a machine having
two knives in each cutter head, but it must be
understood that these can be varied to obtain any
variation in the number of accelerations and
decelerations per revolution of the cutter heads
to conform with the number of operative knives

‘on each said head. For instance, with three

3

knives on each cutter head, two of which are re- -

movable or rendered inoperative, the speed ratio
between the gears 43 and 41 and between the
gears 52 and 50 would be 1:3 and for four knives,
three of which are removable or rendered in-
operative, the head ratio would be 1:4.

In the construction shown in Fig. 3, the two
speed change gearings E and F of the construc-
tion of Fig. 1 have been eliminated, so that re-
gardless of the number of knives on each cutter
head, the number of recurrent cycles per revolu-
tion of the cutter head will remain constant. In
this construction, the shaft 35 at the outlet of the
speed reduction gear unit D is connected directly
to the crank arm 25, and the shaft 30 fo which
the crank slide 29 is afixed, has secured thereto
a gear 710, meshing with the gear 52 on the cutter
shaft f1. The speed ratio between the gears 10
and 52 is 2:1, so that the two cutter heads will
each have two accelerations and decelerations per
revolution thereof irrespective of the number of
operative knives thereon. If the cutter heads
each have three knives, the speed ratio between
said gears will be 3:1, and with four knives, 4:1.
The eccentricity of the shaft 35 with respect to
the shaft 30 is effected through slide adjustment
of the plate 33a in a manner already indicated,
with respect to the plate 83 of Fig, 1. ‘

'~ Having thus described my invention, what I
claim as new and desire to secure by Letters

‘Patent is:

1. A cut-off mechanism for comparatively stiff
sheet material including a rotary member, a plu~
rality of circumferentially spaced cutting knives
on said member, means for detachably securing
said knives to said member whereby the number
of knives on said member may be varied at the
will of the operator, means for rotating the cutter
to cause each cutting knife to travel with and
at the same speed as the sheet when in cutting
position in respect to said sheet, and means for
accelerating and decelerating the rotary speed of
the cutter as many times per revolution as there
are knives on said member.

2. A cut-off mechanism for comparatively stiff
sheet material including a rotary member, a plu-
rality of circumferentially spaced cutting knives
on said member, means for detachably securing
said knives to said member whereby the number
of knives on said member may be varied at the
will of the operator, means for rotating the cutter
to cause each cutting knife to travel with and
at the same speed as the sheet when in cutting
position in respect to sald sheet, means for ac-
celerating and decelerating the rotary speed of
the cutter between successive cuts, and means for
varying the rates of acceleration and deceleration
of the cutter, to vary the length of the cut-off
sections, while maintaining constant the speed of
said cutter during its cutting phase.

3. An apparatus for dividing continuously ad-
vancing sheet material transversely into sections,
including a rotary cutter head having affixed
thereto a plurality of cufting knives spaced cir-
cumferentially around the periphery thereof, a
driving mechanism for continuously rotating said
cutter head in a direction to move said knives
in the same direction &s the traveling sheet at the
instant of cutting, means for adjusting the total
time period of rotation of said cutter head, in
accordance with the length of sheet sections to
be cut, and means for adjusting the relative rates
of speed of the cutter head in different parts of
its cycle so that the speed of said cutter head at
each Instant of cutting, will be maintained sub-
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4 .
stantially the same as that of the traveling sheet
for any given speed of the sheet, and irrespective

of the length of the sections into which the sheet
is cut.

4, An apparatus for dividing contlnuously ad-
vancing sheet material transversely into sections,
including a rotary cutter head having a plurality
of removable cutting knives equally spaced cir-
cumferentially around the periphery thereof, a
driving mechanism for continuously rotating said
cutter head at a variable speed through recurrent
cycles having a frequency per revolution of the
cutter head equal to the number of cutting knives

thereon, said cutter head being driven in a direc- -
tion to move said knives successively in the same

direction as the traveling sheet at the instant of
cutting, means for adjusting the total time cycle
of rotation of said cutter head to vary the fre-

_quency of cutting operation in accordance with

the length of sheet sections to be cut, and means
for adjusting the relative rates of speeds of the
cutter head in different parts of its cycle, so as to
maintain the speed of said cutter head at each

instant of cutting, substantially the same as the-

speed of sheet travel.

5. A cut-off mechanism for comparatively stiff
sheet material including a rotary cutter, having
a pair of diametrically disposed cutting knives,
one of which is removable whereby said cutter
may be operated with one or two knives, means
for rotating the cutter to. cause each cutting
knife to travel with and at the same speed as the
sheet when in cutting position in respect to the
sheet, and means for accelerating and decelerat-
ing the speed of the cutter twice during each com-
plete rotation thereof and while no knife is in
cutting position, so as to vary the length of the
cut-off sections.

6. An apparatus for dividing continuously ad-
vancing sheet material transversely into sections,
including a rotary cutter head, having removably

affixed thereto a pair of diametrically disposed -

cutting knives, a driving mechanism for con-
tinuously rotating said cutter head at a variable
speed through operating cycles recurring twice
during each revolution of said head, and in a
direction to move said knives successively in the
same direction as the traveling sheet at the in-
stant of cutting, means for adjusting the total
time cycle of rotation of said cutter head to vary

the frequency of cutting operation in accordance .

with the length of the sheet section to be cut,
and means for adjusting the relative rates of
speed of the cutter head in its cycle so that the
speed of said cutter head at each instant of
cutting will be maintained substantially the same
as that of the traveling sheet.

7. An apparatus for sub-dividing continuously
advancing sheet material transversely. into sec-
tions, including a rotary -cutter, having a plu-
rality of circumferentially spaced cutting knives
removably mounted thereon, the number of which
may be varied at the will of the operator, a differ-

ential crank mechanism having driving and .

driven rotating means for continuously driving

. said rotary cutfer at varying speeds, means for

adjusting the frequency of operation of said

cutter to vary the lengths of the sections being.

cut, and means for adjusting the relative eccen-
tricity of the rotating members of said crank
mechanism, to maintain the traveling speed of
said knives at their cutting phases substantially
the same as the speed of the sheet travel.

8. A cut-off mechanism for comparatively stiff
sheet material including a rotary cutter having a

2,177,465

plurality of circumferentially spaced -cuftting
knives removably mounted thereon, and the num-
ber of which may be varied at the will of the op-
erator, means for rotating the cutter to cause each
cutting knife to travel with and at the same speed

- as the sheet when in cutting position in respect

to the sheet, and including a speed varying mech-
anism for accelerating and decelerating said
cutter when no knife is in cutting position, means
for varying the frequency of operation of said
cutter to vary the lengths of the sections being
cut, and means for adjusting said speed varying
mechanism to vary the rate of acceleration and
deceleration of said cutter, to maintain constant
the speed of said cutter during its cutting phase.

9. A cut-off mechanism for comparatively stiff
sheet material including a rotary cutter having a
plurality of circumferentially spaced cutting
knives removably mounted thereon, the number
of which may be varied at the will of the opera-
tor, means for rotating the cutter to cause each

- cutting knife to travel with and at the same speed

as the sheet when in cutting position in respect
to the sheet, means for accelerating and deceler-
ating the rotary speed of the cutter when no knife
is in cutting position so as to vary the length of

- the cut-off section, and means for varying the

number of accelerations and decelerations per
cycle of rotation of the cutter.

10. An apparatus for dividing contmuously ad-
vancing sheet material transversely into sections
including a rotary cutter head having removably
affixed thereto a plurality of cutting knives equally
spaced circumferentially around the periphery
thereof, a driving mechanism for continuously
rotating said cutter head at a variable speed
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35

through recurrent cycles, and in a “direction to

- move said knives successively in the same direc-

tion as the driving sheet at the instant of cutting,
means for varying the frequency of said cycles
per revolution of the cutter head to conform in
number to the number of cutting knives thereon,
means for adjusting the total time cycle of rota-
tion of said cutter head to vary the frequency of
cutting- operation in accordance with the length
of sheet sections to be cut, and means for adjust-

ing the relative rates of speeds of the cutter head

in different parts of its cycle, so as to maintain the
speed of said cutter head at each instant of cut-

-ting, substantially the same as the speed of sheet

travel.

11. A cut-off mechanism for comparatively stiff
sheet material including a rotary cutter, having a

pair of diametrically disposed cutting knives, one.

of which is removable, whereby said cutter may
be operated with one or two knives, means for
rotating the cutter to cause each cutting knife to

when in cutting position in respect to the sheet,

means for accelerating and decelerating the speed

of the gutter twice during each complete rota-
tion thereof and while no knife is in cutting posi-
tion, so as to vary the length of the cut-off sec-
tions, and means for varying the number of
accelerations and decelerations to one per cycle
of rotation of the cutter. :

12. A cut-off mechanism for comparatively stiff
sheet material including a rotary cutter having a
plurality of ecircumferentially spaced cutting
knives removably mounted thereon, and the num-
ber of which may be varied at the will of the
operator, means for rotating the cutter to cause
each cutting knife to travel with and at the same
speed as the sheet when in cutting position in

45
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travel with and at the same speed as the sheet
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respect to the sheet, and including a speed vary- 7§
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ing mechanism for accelerating and decelerating
the rotary speed of the cutter when no knife is
In cutting position, and a speed change device be-
tween said speed varying mechanism and said
cutter, to vary the number of accelerations and
decelerations per cycle of rotation of said cutter.

13. A cut-off mechanism for comparatively stiff
sheet material including a rotary cutter having a
plurality of circumferentially spaced - cutting
knives removably mounted thereon, and the num-
ber of which may be varied at the will of the
operator, a shaft, a transmission between said
shaft and said cutter for rotating the cutter to
cause each cutting knife to travel with and at the
same speed as the sheet when in cutting position
in respect to the sheet, and including a speed
varying mechanism for accelerating and deceler-

ating the rotary speed of the cutter when no knife -

is' in cutting position, a speed change device in
the transmission between said speed varying
mechanism and said cutter for changing the num-
ber of accelerations and decelerations per cycle
of rotation of said cutter, and a speed change de-
vice between said shaft and said speed varying
mechanism, to effect changes in speed ratio be-
tween said shaft and the input side of said speed
varying mechanism, and means for varying the
period of rotation of said shaft to vary the lengths
of the sheets cut.

14. An apparatus for dividing continuously ad-
vancing sheet material transversely into sections
including a rotary cutter head, having affixed
thereto a plurality of removable cutting knives
equally spaced circumferentially around the pe-
riphery thereof, a drive shaft, a.transmission be-

tween said shaft and said cutter head for driving

said cutter head through recurrent cycles at vary-
ing speed, and in a direction to move said knives
in the same direction as the traveling sheet at
the instant of cutting, a speed change means for
varying the frequency,of said cycles per rotation

S

of the cutter head, to conform in number to the
number of cutting knives, without changing the
ratio of the rotational period between said cutter
head and said drive shaft, means for adjusting
the speed of said drive shaft to vary the fre-
quency of cutting operation in accordance with
the length of sheet sections to be cut, and means
for adjusting the relative rates of speeds of the
cutter head in different parts of its cycle so as to
maintain the speed of said cutter head at each
instant of cutting, substantially the same as the
speed of sheet travel.

15. An apparatus for dividing continuously ad-
vancing sheet material transversely into sections
including a rotary cutter head, having removably

-affixed thereto a plurality of cutting knives

equally spaced circumferentially around the pe-
riphery thereof, a shaft, a transmission between
said shaft and said cutter head including a speed
varying mechanism for continuously rotating said
cufter head at a variable speed through recurrent
cycles, and in a direction to move said knives sue-
cessively in the same direction as the traveling
sheet at the instant of cutting, means for chang-
ing the speed ratio between said shaft and the
input side of said speed varying mechanism,
means for changing the ratio of the rotational
period between the output side of said speed vary-
ing mechanism and said cutter head, to maintain
the ratio of the rotational period between said
shaft and said cutter head constant, means for
adjusting the speed of said shaft to vary the fre-
quency of cutting operation of said cutter head in
accordance with the length of sheet sections to be
cut, and means for adjusting the relative rates
of speeds of the cutter head in different parts of
its cycle, so as to maintain the speed of said cutter
head at each instant of cutting substantially the
same as the speed of sheet travel.
KARL SIEG.
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