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CUTTING AND GRIPPING MECHANISM FOR ,
PRINTING MACHINES

William F. Huck, Forest Hills, N,

Y., assignor o

Huck Co., New York,N. Y, & partnership
Application March 4, 1947, Serial No. 732,247
9 Clajims. (Ol 164—87)

This invention relates to high spead web print-
ing machines and more particularly to g cutting,
folding, ang delivery mechanism, by which ons
or more printed wehs can be cut into separate
sheets at high speed, folded at high speed, ang
delivered st g much slower speed t0 a receiving
mechanism.

cut edges, the cutting kniveg wore out too socn,
the cutting operation was accompanied by con-

siderable impact and shock, small heles were

Therefore, one object of the bresent invention
is to provide an improveqd combined cutting, fold-
ing and slow-speed delivery mechanism that can
advantageously be used with modern high speed
printing machines of the type that are generally
used to print hewspapers, magazines and other
pbrinted products and which will not have the
above undesirable features,

Ancther object of the invention is to provide

an improved web cutting mechanism,

Stil! another object of the invention is to pro-
Vide an improveqd folding mechanism,

A further object of the invention is to provids
an improved delivery Mmechanism,

Other important objects of the invention win
be apparent from the following description and
appended claims

Portions of the invention not claimed herein
are described ang claimed in gz divisional patent
application Serial No. 206,159, fleg January 18,
1951,

For a complete understanding of this inven-
tion, referenca should be made tg the accompany.
ing drawings in which:

Pig. 1is a vertical cross sectional view taken
substantially on the longitudinal center line of
& printing machine and showing cutting, grip-
bing, folding, ang delivery mechanisms, the cut-
ting and gripping mMechanisms embodying this
invention;

Fig. 2 is a diagrammaitic view of the mecha-
nism as seen in the direction of the arrows and
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taken substantially along the broken line 32 or
Fig. 1;

Pig. 3is an enlarged view of g portion of eut-
ting and gripping mechanisms shown in Fig, 1;

Figs. 4 and 5 are views similar to Fig, 3 but
showing advanced stages of the cutting and grip-
ping operations ;

Fig. 6 is an enlarged view of g portion of the
folding mechanisms shown in Fig, 1; !

Fig. 7 is a view similar 4o Pig. 6 but showing
an advanced stage of the folding operation;

Fig. 8 shows 3, detail of one of the cutting knives;
and

Figs. 9 and 19
invention, )

Referring to the drawings, this invention has
been shown in one breferred form in Figs.1to ¢
inclusive as applied to g cutting, gripping, fold-
ing and delivery mechanism for printing ma-
shines,

show a modifieq form of the

» Second and third rotatakle
bropelling rollers 13 and 4, a rotatable cutting
roller 15, g rotatable collecting cylinder 18, a
rotatable folding ecylinder [, a rotataple slow
down roller 18, a pair of non-rotatable stationary
rods 19 and 26 for €arrying a pair of baper guides
21 and 22, ang a plurslity of pivotally mounteq
adjusting shasts 23, 23’ and 23",

The rollers 2 and I£ are identical in constryc.
tion and operate in g similar Manner, Thersfore,
the mounting of only one roller will be deseribed.
Roller 14 is rotatably supported in a pair of ec-
centric bearing boxes 25 and 28 which in turn
are rotatably Supported in frames If and {{’ re-
spectively. Each bearing box 25 and 28 is pro-
vided with a gear sector 32 that is in mesh with
2 pair of pinions 33, also carried in the frames
and secured to Obposite ends of the adjusting
shaft 23, the shaft having an operating handie
the handle 24, the eccentric boxes
rotated in unison, thus adjusting

bropelled by rollers
and the cooperating collecting eylin-
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As the web W passes beyond the roller i4, it is
acted upon by coacting cutting knives 35 and 36,
the collecting cylinder 19 supporting three knives
36, whereas, the cutting cylinder {5 supports two
knives 35. It will pe understood that the cylin-
ders 15 and 16 are driven in a manner herein-
after described and at such speeds that one of
the knives 3% will always coact with one of the
knives 36. Each of the knives 26 on the cylinder
16 is positioned entirely below
cylinder 16 and each blade has a straight cutting
edge that is parallel with the axis of cylinder
16. Each of the knives 35 on the cylinder {5 are
v-shaped, as best seen in Fig. 9. By this ar-
rangement, which is known as involute cutting,
the knives start to cut the web W simultaneously
at both outer edges as the knives start to engage,
and the cutting progresses inwardly from the
edges of the web until the two cuts join at the
center of the web, at which instant a sheet be-
comes completely severed from the web W. This
method of cutting produces & perfectly straight
cut. Each of the knives 36 is mounted for lim-
ited pivotal movement by means of a fulcrum
groove 31 (Fig. 3) that cooperates with a fulerum
tongue 39 formed on one side of a support bar 34
that is secured to the cylinder {6 by & plurality
of bolts 80, and by having a compression spring
37 that biases the knife 36 against a stop 38
formed on the bar 34.

Fach of the knives 35 has the form of an invo-
lute throughout the portion of the arc that is
used for cutting. However, the tips 35’ (Fig. 2)
at both ends of the blade 35, outside of the paper

range, are rounded to a smaller radius in order 3;

to provide for easy engagement of any one of
the knives 35 with any cooperating knife 36,
which is also provided with similarly rounded
edges of smaller diameter. The smaller radius
tips on the blades 35 and 36 iie outside of the
shearing portion of the knives. With this ar-
ragngement, it is possible to co-act different pairs
of knives for each engagement without adjusting
any of the knives to a great degree of accuracy.
When the two knives 35 and 36 are engaged, the
knife 36 moves pivotally on the tongue 39 against
the bias of the springs 31, and is forced against
the knife 35. Firm shearing action hetween the
knives 35 and 36 is obtained by resiliently mount-
ing one of the knives. In the embodiment illus-
trated this is accomplished by pivotally mounting
one of the knives and biasing it by spring 371.
Other resilient means may be employed, however.

The cylinder 16 is provided with a plurality of
clearance spaces 43 each heing located in a lead~
ing position ahead of each of the knives 36. As
the web is severed by the knives 35 and 36 (Fig.
3) the trailing cut edge St of the sheet S being
cut off is forced by the forward face of the knife
35 to enter the recess 43 (sec Figs. 3 and 4). At
the same time the 1eading cut edge Wi of the web
from which the sheet is being cut is forced by a
tucking blade 46 (Fig. 4) into a position leading
the gripper 47. This position is in 2 recess 53
formed in the cylinder 16 in a position trailing
the knife 36. (The tucking blades 46 are carried
by the cutting roller 15 in a parallel trailing rela~-
tionship to the knives 25 and are held in posi~
tion by the bolts 42 which are the same bolts
that hold the knives 35 in place.) A short time
thereafter a row of fingers 49 (Wig. 4) which are
made of spring metal and carried by the roller
{5 in an angled relationship to the blades 46,
press and hold the leading cut edge W1 of the web
w, from which the sheet is being cut against
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. set of grippers 47 will be open as

the surface of the cylinder {6, and thus assisb
momentarily in forwarding the jeading edge of
the web. It will be realized that the cut trailing
edge of the sheet S is bowed with respect to the
cylinder 18 during the time the cut is being made.
This is due to the fact that the knives cut the
web from the edges progressively toward the cen-
ter. 'The cylinder 16 is provided with three sets
of equally spaced grippers 41, and each gripper
41 is positioned approximately radially with
respect to the cylinder 16 and 1o part of said
grippers extends beyond the peripheral surface
of said cylinder. FTach gripper &1 is supported
from a shaft 48 that is pivotally mounted on the
cylinder 16. Each set of grippers 41 is opened
and closed at the proper instant by a lever 52
having a cam roller 50 which is acted upon by
a cam 51 supported from the frame {1’ by bolts
54. The shape of the cam 51 is such that each
they approach
the point of cutting. This gllows the tucking
blade 46 to press the leading edge We of the web
into the recess 53. The grippers 47, under con-
trol of the cam 51, close (Fig. 5) to press the
leading edge Wi of the web against the trailing
side of the knife 36. It should be noted that the
pite of the grippers is substantially radially dis-
posed on the cylinder 186, that the grippers grip
the paper on the side that is toward the cylinder,
and that each gripper is substantially below the
surface of the cylinder and therefore underneath
the paper. preferably the grippers will remain
closed for the remainder of the revolution of the
cylinder 6, opening only at a point just prior to
the cutting operation as hereinbefore described,
and, as will be petter understood when the re-
mainder of this description has heen read, the
sheet is pulled from the grippers while the cam
is holding them closed.

Tn addition to the above described mechanism,
the cylinder 16 carries three sets of flexible fold-
ing blades 59, the supported ends of which are
securely bolted to the cylinder 18. The unsup-
ported ends of the blades §9 may or may not, as
desired, protrude slightly above the surface of
said cylinder 16, and these blades are positioned
substantially radially with respect to this cylin~
der. The blades 59 cooperate with a jaw seat 61
and a jaw blade 62, two sets of which are carried
one-hundred eighty degrees (180°) apart on the
folding cylinder 7. Tach seat 61 is secured to
the cylinder 1T by a holt 58 and, like the folding
blade 59, may or may not protrude above the
surface of the cylinder 17 and ig positioned sub-
stantially radially with respect to the cylinder {1

Tach jaw blade 62 is pivotally carried on the
eylinder {7 by peing secured to & pivotally mount-
ed shaft €6 and each blade 62 may or may not
protrude slightly ahove the surface of the cyl-
inder 17. The shaft 66 carries an abutment arm
86 and a cam arm 65, the latter supporting a
cam roller 84. The shaft 66 and the blade 62
are under control of the cam roller 84, which
rides in a cam groove 62 supported from the
frame ii’. As the center Sc of the sheet S or
collated sheets, which are held to the cylinder
{6 by grippers 47, arrives at the bite hetween
cylinders §6 and {1, one of the jaw bhlades 62
(Fig. 6) gradually folds the paper around the
folding blade §9, and finally presses this folded
edge against the jaw seat Gi, thereby, securing
the center fold of the cut sheet S onto the cyl-
inder 1. The travel of the jaws 61—862 around
the cylinder 11 (Fig. 7y carries the sheet with
them and pulls the leading edge S of the sheet
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from the grasp of gripper 47, In Fig. 1, it will
be noted, that the pull on the sheet by the jaws
6i—862 tends io open the gripper 47, i
because the pull of the sheet on the gripper vlade
is exerted at approximately right angles
thereto and in such a direction ag to flex the
blade to the open position. As the cylinder 17
continues te turn angd carry with it the foldeq
bortion of the sheet, the leading edge § and
the trailing edge St of the cut sheet or sheets
become lined up or collinear.

The cylinder 11, in addition to the jaws
61—82, also carries & pair of slow down rollers
78, these heing spaced one-hundregd eighty de-
grees (180°) apart around the cylinder, Each
roller 79 is rotatahly driven, by gears bregently
to be deseribed, to rotate in such direction that
their peripheral surfaces will move in a dirse-
tion opposite to that in which the periphersl sur-
face of the cylinder {7 moves, This results in
a surface carried by the cylinder |7 that in re-
lation to a fixed point moves slower than doss
the surface of the said eylinder {1. 'The roller
18, that is driven at a peripherial speed of ap-
broximately cne-eighth (%) the peripherial
speed of the cylinder {7, cooperates with the pair
of rollers 78, and in the preferreq mechanism
the relative Deripherical op surface speed of g
boint on the cylinder 79 i equal to the surface

speed of the roller 1§ when the $wo aye adjacent g

one another. The roller 18 is spaced from the
surface of the eylinder (7 g sufficient distanca
50 that the surface of the roller {8 does not con-
tact the surface of the cylinder {7, In fact, this
spacing is of such magnitude that the folded
broduct S ean pass between the surfaces of the
cylinder 7 ang the roller g without being
bressed therehetween except when cne of the
rellers 78 is opposite the roller 8. Thus, when
one of the rollers 72 and the roller {8 are op-
bosite each other they pinch the collingar trail-
ing edge or $ail St—=81 of the folded product with
firm contact ang due to their relatively siow
speeds they pull the leading foldeg edge Se of
the product from the fast moving jaws 81—52,
which at the proper instant are opened by the
action of the cam 33. Thus the folded broduct is
slowed down to approximately one-eighth ()
of its original Speed, and since the broduct ig
slowed down only by the rollers {8 and 78 acting
on the trailing or rear unprinted margin there-
of, the product is in 0o way damaged, cut or
bunctured as is the case in many prior art de-
vices, - The position of the roller 1§ can be ad-
justed laterally with respect to the eylinder §7
and the rollers 8. This is ascomplished by a
bair ef eccentrie bearing bushings 71 angd 72,
the shaft 23’ and a8 handile 24’’ in much the
Same way as the rollers 2 and 14 are adjusteq
with respect to the cylinder §6. When

belt conveyer 58 that is driven at slow speed and
in either direction desired by a motor or other
means not here shown,

The various rollers and cylinders, hersinbsfore
described, are driven in the following manner. A
main drive gear 73 is driven by a motor or other
prime mover (not shown), and thig gear is in
mesh with a gesr 74 that is keyed to a shaft 75
that mecunts one end of the folding cylinder 7.
The opposite end of the cylinder 17 has a hollow
shaft 75’ which hag secured to it a pinion 7§
that is in mesh with 5 gear 77 keyed to a shaft
18 for the roller (3. Keyed to this same shaft
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18 is a gear 8¢ that meshes with a pinion 86
keyed to the end of a shaft 79 rotatably and
through the hollow center of

down rollers 7

driving 13, meshes with and drives g

shaft 99 of the cutting roller is.
also meshes with g gear 97 keyed to the end of
the shaft for the roller | 4, the reller {3 being
driven in a similar, though not shown, manner.

and 18, will be equal. : . B

It is frequently the bractice to impring 2. webh
W, 50 that the printed matter ig repeated. When
this is done, it becomes desirabie to use the, cyl-
inder {7 as a collecting cylinder as well as g fold-
ing cylinder. In the mechanism of thig inven-

same. time locking the inactivated jaw 82 in an
oben position below the surface of ‘the eylingey
17 by blacing a pin 85 in the way-of the abut-
ment .88 formed iniegral with the arm 85. Thuys,
when the center S, of g first printed :sheet--g
that is held to the cylinder 18 by the grippers 47

under and becomes aligned with a leading por-
tion Wi of the web W that is to become the lead-
Ing edge S1 of a prinieq sheet or g plurality of
collated printed sheets. The wep W and the first
brinted sheet S then pass under rollers (3, 14,
and past the cutting knives 35 and 36. ‘There.
after the first and now second printed sheets
are simultaneously gripped by grippers 47, When
the plural sheets arrive at the opposite set. of
jaws €182 from the inactivated ones, all sheats
are removed from the eylinder, as hereinbeforé
set forth for the sheet § when only cne sheet wa,
being gripped. ‘ ' ; ’

Figs. 9 and 10 llustrate a second preferred em-

bodimenp of the invention, which is identical with

bolts 184, only one of which is shown in the
drawings. The shaft 183 ig pivotally supported
between the two side frames 1{ ang 1’ and has
keyed to it an adjusting lever {83 The lever {08
is adjustably held between g bair of adjusting
serews 187 that sre threaded into hosses 158,
brotruding from one of the side frames of the
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which they are mounted. This results in the pro-
vision on the rotating cylinder iTofa surface that
is stationary relative o the stationary stop plate
{01 and shoe 102, when the said surface is op-
posite the said shoe 102, Thus, when the trail-
ing unprinted margins St and S of the sheet 5
are caught between the roliers 10 and the sta-
tionary shoe 102, the folded product S will be
pulled from the grip of the jaws 61—62, which are
opened at this instant by the cam 53 scting on the
cam roller 64, This results in the speed of the
folded product being reduced to zero. AS the
roller 10 moves beyond its position opposite the
shoe 102, the stationary product S drops onto
the conveyor belts 56. The means of driving the
rollers 10 is somewhat similar to that previously
described. A pinion, not shown in Fig. 10 but
equivalent to pinion 88 of Fig. 2, drives gear 8im
which is rotatably mounted on an extension (89
of the adjusting shaft 183, The gear Tim is
likewise rotatably mounted on the extension 109.
A pin {1l is threaded through 2 hole in the gear
8im and into a hole in gear TTm, thereby causing
the two gears to rotate in unison. The gear 11
drives a gear, not shown in Fig. 10 but which is
equivalent to the gear 18 shown in Fig. 2, and
from this point on the two drives for the rollers
10 are similar except for the speed ratios pre-
viously described.

While I have illustrated and described two pre-
ferred embodiments of my invention, it is to be
understood that the invention may be otherwise
embodied and practiced within the scope of the
following claims.

What I claim as new and desire to secure by
Letters Patent of the United states is:

1. In a cutting and gripping mechanism for use
with high speed web printing machines, a pair
of web cutting knives, a collecting cylinder on
which one of said knives is mounted and said cyl-
jnder having a recess trailing said knife, a gripper
carried by said cylinder in said recess and being
positioned entirely below the surface of said cyl-
inder, and means for causing said gripper to press
the leading end of said web against the trailing
surface of said knife.

2. In a cutting and gripping mechanism for-use
with high speed printing machines operating on
a web, a large diameter cylinder around which
said web is wrapped, & straight edged cutting
means carried by said cylinder and positioned en-
tirely below the surface thereof, 2 v-shaped cut-
ting means arranged to coact with said straight
cutting means, radially positioned grippers car-
ried by said large diameter cylinder, and tucking
blades associated with said v-shaped cutting
means; said tucking blades peing arranged to
tuck the leading end of said web beneath said
grippers.

3. In a cutting and gripping mechanism for use
with high speed web printing machines, & straight
edged cutting knife, a large diameter collecting
cylinder carrying said cutting knife and having
a recess trailing said knife, and said straight
edged cutting knife being positioned entirely be-
jow the surface of said cylinder, & second cutting
knife arranged to coaet with said straight edged
cutting knife; said second cutting knife being V-
shaped in form and arranged to sever the web
by starting simultaneously at both edges and
finishing the cut at the center of the web, & grip-
per being carried by said collecting cylinder in
said recess and being positioned entirely below
the surface of said cylinder, and means for caus-
ing said gripper to press the leading end of said
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web against the trailing surface of said cutting
knife.

4. In a cutting and gripping mechanism for use
with high speed printing machines operating
on a web; a first cylinder rotating in a predeter-
mined direction; a second cylinder adjacent said
first cylinder and rotating in the opposite direc-
tion so that the surfaces of said two cylinders
move in the same direction, a first cutting knife
carried by said first cylinder; & second cutting
knife carried by said second cylinder, said second
cylinder having a recess trailing said second cut-
ting knife, and said cutting knives being arranged
to cut a sheet from said web; a gripper carried
by said second cylinder and operating in said
recess in said second cylinder; & tucking blade
carried by said first cylinder and arranged to
tuck the leading end of said web from which the
sheet is cut into said recess in said second cyl-
inder; a finger also carried by said first cylinder
and arranged to hold the same leading end of
said web against said second cylinder; and means
for operating said gripper in such a anner that
the said gripper grips the leading end of said
web.

5. In g cutting and gripping mechanism for
high speed web printing machines, g first cutting
knife; means for rotatable mounting said first
cutting knife; a second cutting knife cooperating
with said first cutting knife for cutting a sheet
from the leading end of a web and thereby pro-
viding a new leading end for the web; means for
rotatably mounting said second cutting knife;
o pressing finger carried by said means for ro-
tatably mounting said second cutting knife, said
pressing finger naving a forward eng which en-
gages the New 1eading end of the web and presses
said new leading end against the means for ro-
tatably mounting said fArst cutting knife; a tuck-
ing blade also carried by said means for rotatably
meunting said second cutting knife, said tucking
blade having 2 forward edge which projects
and engages the new leading end of the web,
thereby bending the new leading end of the web
adjacent said first cutting knife; and & gripper
carried by said means for rotatably mounting said
first cutting plade, said gripper having a forward
portion adjacent the new leading end of web
as said new leading end is bent by said tuck-
ing blade; and means causing said gripper to
grip the new jeading end of said web.

6. A cutting ang gripping mechanism con-
structed in accordance with claim 5 and where-
in, said tucking blade is located in a position
tyailing said second cutting knife and said press-
ing finger is Jocated in a position trailing said
tucking blade.

7. A cutting and gripping mechanism con-
structed in accordance with claim 5 and wherein,
said gripper is located in a position trailing said
first cutting knife. )

8. A cutting and gripping mechanism con-
structed in accordance with claim 5 and where-
in, one of said cutting blades is an involute blade,
and wherein one of said blades is v-shaped in
form and is arranged to sever the web by start-
ing simultanecusly at both edges and finishing
the cut at the center of the web.

9. In a cutting, and gripping mechanism for
use with high speed web printing machines, a pair
of cutting edges for severing the web, a collecting
cylinder on which one of seid cutting edges is
mounted and said cylinder having a vecess trail-
ing said cutting edge, a gripper and an anvil car-
ried by said cylinder in said recess and being posi-
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tioned entirely below the surface of said cylinder,
and means for causing said gripper to press the
leading end of said web against said anvil there-
by holding the leading end of the web after the
web has been severed by said cutting edges,
WILLIAM F. HUCK.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
162,607 Biedinger __________ Apr. 27, 1875
880,465 Price ._____________ Feb. 25, 1908

1,139,528 Huffman __.________ May 18, 1915

[

10

Number
1,346,602
1,358,665
1,398,474
1,941,754
2,077,878
2,125,939
2,153,013
2,221,022
2,246,957
2,353,445
2,378,478

10
Name Date
Johnson ____________ July 13, 1920
Wennirbald __________ Nov. 9, 1920
Strawn ____________ Nov. 29, 1921
Quick et al, _________ Jan. 2, 1934
Fairchild __________ Apr. 20, 1937
MacFarren __________ Aug, 9, 1938
Ungar ______________ Apr. 4, 1939
Elis _______. _____ Nov, 12, 1940
Shields ____________ June 24, 1941
Crafts ____________ July 11, 1944
Harless ___________ June 19, 1945




