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This invention relates to high speed web print 
ing machines and more particularly to a cutting, 
folding, and delivery mechanism, by which one 
Or more printed webs can be cut into separate 
sheets at high speed, folded at high speed, and 
delivered at a much slower speed to a receiving mechanism. 

Devices of this general character have hea. 
tofore been used, but their design and method 
of Operation have left much to be desired. For 
example, the prior art mechanisms of this chair 
acter have not been entirely satisfactory because 
of One or more of the following undesirable fea 
tures, viz; the products produced had irregular 
cut edges, the cutting knives wore out too soon, 
the cutting Operation was accompanied by con 
siderable impact and shock, Small holes were 
punched in the product, variation in folded length 
of product occurred at various running speeds, 
and the rechanisin had inefficient means for con 
trolling the product during the transition opera 
tion from high folding speed to slow delivery Speed. 

herefore, one object of the present invention 
is to provide an in proved 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 newspapers, magazines and other 
printed products and which will not have the 
above undesirable features. 
Another object of the invention is to provide 

an is: proved web cutting mechanism. 
Still another object of the invention is to pro 

Wide an improved folding nechanism. . 
A further object of the invention is to provide an improved delivery mechanism, 
Other important objects of the invention will 

be apparent from the following description and appended claims 
Portions of the invention not claimed herein 

are described and claimed in a divisional patent 
application Serial No. 206.159, filed January 16, 1951. 
For a complete understanding of this inven 

tion, reference should be made to the accompany ing dra Wings in which: 
Fig. is a vertical cross sectional view taken 

substantially on the longitudinal center line of 
a printing machine and showing cutting, grip 
ping, folding, and delivery mechanisms, the cut 
ting and gripping mechanisms embodying this invention; 

Fig. 2 is a diagrammatic view of the mecha 
nism as seen in the direction of the arrows and 
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2 
taken Substantially along the broken line 2-2 of Fig. 1; 
Fig. 3 is an enlarged view of a portion of cut 

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 a portion of the 

folding mechanisins shown in Fig. 1; 
Fig. 7 is a view similar to Fig. 6 but showing 

an advanced stage of the folding operation; 
Fig. 8 shows a detail of one of the cutting knives; and 

Figs. 9 and 10 show a modified form of the invention. 
Referring to the drawings, this invention has 

been shown in one preferred form in Figs. 1 to 8 
inclusive as applied to a cutting, gripping, fold 
ing and delivery mechanism for printing ma-. chines. 
Nunerals and f' indicate a pair of spaced 

side frames for supporting a plurality of rods, 
rollers and cylinders including a first rotatable 
propelling roller 2, second and third rotatable 
propelling rollers 3 and is, a rotatable cutting 
roller 5, a rotatable collecting cylinder 6, a 
rotatable folding cylinder 7, a rotatable slow 
down roller 8, a pair of non-rotatable stationary 
rods 9 and 20 for carrying a pair of paper guides 
2 and 22, and a plurality of pivotally mounted 
adjusting shafts 23, 23' and 23'. 
The rollers 3 and 3 are identical in construc. 

tion and operate in a similar manner. Therefore, 
the mounting of only one roller Will be described. 
Roller 4 is rotatably supported in a pair of ec 
centric bearing boxes 25 and 26 which in turn 
are rotatably supported in frames if and re 
spectively. Each bearing box 25 and 25 is pro 
Vided With a gear Sector 32 that is in nesh. With 
a pair of pinions 33, also carried in the frames 
and Secured to opposite ends of the adjusting 
shaft 23, the shaft having an operating handle 
24. By turning the handle 24, the eccentric boxes 
25 and 26 are rotated in unison, thus adjusting 
the space between the propelling roller 4 and 
the collecting cylinder 6. A Web W (indicated 
by a heavy broken line), which may be a single 
Web or a plurality of collated WebS is, in a man 
ner well known in the art, propelled by rollers 
f2, 3 and f4 and the cooperating collecting cylin 
der 6. It Will be noted (Fig. 1) that the rollers 
3 and 4 are so spaced, circumferentially around 

the cylinder 6, that one of these rollers will at 
all times by means of raised annular portions &A 
(Fig. 2) press the margins of the web W against the cylinder 6. 
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As the web W passes beyond the roller f4, it is 
acted upon by coacting cutting knives 35 and 36, 
the collecting cylinder 6 supporting three knives 
36, whereas, the cutting cylinder 5 Supports two 
knives 35. It will be understood that the cylin 
del's 5 and 6 are driven in a manner herein 
after described and at such speeds that one of 
the knives 35 will always coact with one of the 
knives 36. Each of the knives 36 on the cylinder 
6 is positioned entirely below the Surface of the 

cylinder 6 and each blade has a straight cutting 
edge that is parallel with the axis of cylinder 
6. Each of the knives 35 on the cylinder 5 are 
W-shaped, as best seen in Fig. 2. 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 a perfectly Straight 
cut. Each of the knives 36 is mounted for lim 
ited pivotal movement by means of a fulcrum 
groove 3 (Fig. 3) that cooperates with a fulcrum 
tongue 39 formed on One Side of a Support ball 34 
that is secured to the cylinder f6 by a plurality 
of bolts 40, and by having a compression spring 
37 that biases the knife 36 against a stop 38 
formed on the bar 34. 

Each 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 
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 lie outside of the 
shearing portion of the knives. With this ar 
rangement, 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 37, and is forced against 
the knife 35. Firm shearing action between 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 37. 
Other resilient means may be employed, however. 
The cylinder 6 is provided with a plurality of 

clearance spaces (33 each being 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 (see Figs. 3 and 4). At 
the Same time the leading cut edge W 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 a recess 53 
formed in the cylinder 6 in a position trailing 
the knife 36. (The tucking blades 46 are carried 
by the cutting roller f3 in a parallel trailing rela 
tionship to the knives 35 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 (Fig. 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 W of the web 
W, from Which the sheet is being cut against 
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the surface of the cylinder f6, and thus assist 
momentarily in forwarding the leading edge of 
the Web. It will be realized that the cut trailing 
edge of the sheet S is bowed with respect to the 
cylinder 6 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 6 is provided with three sets 
of equally spaced grippers 47, and each gripper 
Al is positioned approximately radially with 
respect to the cylinder 6 and no part of Said 
grippers extends beyond the peripheral Surface 
of said cylinder. Each gripper 47 is supported 
from a shaft 48 that is pivotally mounted on the 
cylinder f 6. Each set of grippers 47 is opened 
and closed at the proper instant by a lever 52 
having a cam roller 50 which is acted upon by 
a cam 5 supported from the frame f' by bolts 
54. The shape of the cam 5 is such that each 
set of grippers 47 will be open as they approach 
the point of cutting. This allows 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 calm 5, close (Fig. 5) to press the 
leading edge W of the web against the trailing 
Side of the knife 36. It should be noted that the 
bite of the grippers is substantially radially dis 
posed on the cylinder 6, 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 better understood when the re 
mainder of this description has been read, the 
sheet is pulled from the grippers while the cam 
is holding then closed. 
In addition to the above described mechanism, 

the cylinder 6 carries three sets of flexible fold 
ing blades 59, the Supported ends of which are 
securely bolted to the cylinder 6. The unsup 
ported ends of the blades 59 may or may not, as 
desired, protrude slightly above the surface of 
Said cylinder 6, and these blades are positioned 
substantially radially with respect to this cylin 
der. The blades 59 cooperate with a jaw seat 6f 
and a jaw blade 62, two Sets of which are carried 
one-hundred eighty degrees (180°) apart on the 
folding cylinder 7. Each seat 6 is secured to 
the cylinder 7 by a bolt 58 and, like the folding 
blade 59, may or may not protrude above the 
surface of the cylinder and is positioned sub 
stantially radially with respect to the cylinder 7. 
Each jaw blade 62 is pivotally carried on the 

cylinder by being Secured to a pivotally mount 
ed shaft 66 and each blade 62 may or may not 
protrude slightly above the surface of the cyl 
inder . The Shaft G6 callies an abutment all 
86 and a cam arm 65, the latter supporting a 
can roller 64. The shaft 66 and the blade 62 
are under control of the cam roller 64, which 
rides in a cam groove 63 Supported from the 
frame f'. As the center Sc of the sheet S or 
collated sheets, which are held to the cylinder 
6 by grippers 4, arrives at the bite between 

cylinders 6 and fl, one of the jaw blades 62 
(Fig. 6) gradually folds the paper around the 
folding blade 59, and finally presses this folded 
edge against the jaw seat Gf, thereby, securing 
the center fold of the cut sheet S onto the cyl 
inder f7. The travel of the jaws 6-62 around 
the cylinder fi (Fig. 7) carries the sheet with 
them and pulls the leading edge S1 of the sheet 
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from the grasp of gripper 4. In Fig. 1, it will 
be noted, that the pull on the sheet by the jaws 
6-62 tends to open the gripper . This is 
because the pull of the sheet on the gripper blade 
47 is exerted at approximately right angles 
thereto and in Such a direction as to flex the 
blade to the open position. As the cylinder . 
continues to turn and carry with it the folded 
portion of the sheet, the leading edge S and 
the trailing edge St of the cut sheet or sheets 
become lined up or collinear. 

he cylinder , in addition to the jaWS 
6 -62, also carries a pair of slow down rollers 
0, these being spaced one-hundred eighty de 

grees (180°) apart around the cylinder. Each 
roller i is rotatably driven, by gears presently 
to be described, to rotate in such direction that 
their peripheral Surfaces will move in a direc 
tion opposite to that in which the peripheral sur 
face of the cylinder noves. This results in 
a surface carried by the cylinder is that in re 
lation to a fixed point moves slower than does 
the surface of the said cylinder . The roller 
f8, that is driven at a peripherial speed of ap 
proximately one-eighth (4) the peripherial 
speed of the cylinder , cooperates with the pair 
of rollers , and in the preferred mechanism 
the relative peripherical or Surface speed of a 
point on the cylinder is equal to the Surface 
speed of the roller 3 when the two aire adjacent, 3 
one another. The roller is is spaced from the 
surface of the cylinder a Sufficient distance 
so that the surface of the roller 8 does not con 
tact the surface of the cylinder . In fact, this 
spacing is of Such magnitude that the folded 
product S can pass between the surfaces of the 
cylinder and the roller 8 without being 
pressed therebetween except when Cne of the 
rollers is is opposite the roller 8. Thus, when 
one of the rollers and the rollei 3 are op 
posite each other they pinch the collinear trail 
ing edge or tail St-S of the folded product with 
firm contact and due to their relatively slow 
speeds they pull the leading folded edge Sc of 
the product from the fast moving jaws 5-62, 
which at the proper instant are opened by the 
action of the can 33. Thus the folded product is 
slowed down to approximately one-eighth (/s) 
of its original speed, and since the product is 
slowed down only by the rollers 8 and acting 
on the trailing or rear unprinted margin there 
of, the product is in no way damaged, cut or 
punctured as is the case in inany prior art de 
vices. The position of the roller 3 can be ado 
justed laterally with respect to the cylinder 
and the rollers 8. This is accomplished by a 
pair of eccentric bearing bushings and 72, 
the shaft 23' and a handle 24' in much the 
same way as the rollers 3 and is are adjusted 
with respect to the cylinder 6. When the slowed 
down product is released from the bite of the 
rollers 0 and 8, it drops at slow Speed upon a 
belt conveyor 56 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, hereinbefore 

described, are driven in the following manner. A 
main drive gear 3 is driven by a notor or other 
prime mover (not shown), and this gear is in 
mesh with a gear is that is keyed to a shaft 3 
that mounts one end of the folding cylinder t. 
The opposite end of the cylinder has a hollow 
shaft, 5' which has secured to it a pinion 6 
that is in mesh with a gear keyed to a shaft 
78 for the roller 8. Keyed to this same shaft 
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6 
8 is a gear 8 that meshes with a pinion 8 
keyed to the end of a shaft 9 rotatably and 
coaxially carried through the hollow center of 
the shaft 5' and the pinion 7 S. Internal of the 
folding cylinder 7, the shaft 9 carries a gear 
82 that is in mesh with a pair of pinions 83 car 
ried on the end of shafts 85 for the two slow 
down rollerS 9. The gear 4, in addition to 
driving the shaft 75, meshes with and drives a 
gear 87 that is keyed on the end of a shaft 88 
of the collecting cylinder 6, and the gear 8 
also drives a gear 89 keyed on the end of a 
shaft 99 of the cutting roller 5. The gear 8 
also meshes with a gear 97 keyed to the end of 
the shaft for the roller 4, the roller 3 being 
driven in a Similar, though not shown, manner. 
The driving cylinders and rollers are rotated in 
directions as indicated by arrows shown in Fig. 1, 
and the peripherical or surface speed of all the 
driven cylinders and 'ollers, except rollers 8 . 
and e, will be equal. - - - 1 - - - - 

It is frequently the practice to imprint a web 
W, So that the printed matter is repeated. When 
this is done, it becomes desirable to use the cyl 
inder as a collecting cylinder as well as a fold 
ing cylinder. In the mechanism of this inven 
tion, this is accomplished by rendering one of 
the jaws 6 -62 inoperative by removing one of 
the can rollers 64 from its arm 65, and at the 
Same time locking the inactivated jaw 62 in an 
open position below the surface of the cylinder 

by placing a pin 83 in the way of the abut 
ment 86 formed integral with the arm 65. Thus, 
when the center Sc of a first printed: sheet-S 
that is held to the cylinder 6 by the grippers 4: 
passes the inoperative jaws 8-62, the sheet S 
will not be pinched by these jaws but will con 
tinue around the cylinder 6, being-held by the 
grippers 47. Furthermore this sheet will not be 
damaged or folded by blades 59. As the leading 
edge Si of the first printed sheet arrives between 
the rollers f2 and the cylinder 6, it is positioned 
under and becomes aligned with a leading por 
tion W of the web W that is to become the lead ing edge Si of a printed sheet or a plurality of 
collated printed sheets. The web W and the first 
printed sheet S then pass under rollers 3, 4, 
and past the cutting knives 35 and 36. There. 
after the first and now second printed sheets are simultaneously gripped by grippers A. When 
the plural sheets arrive at the opposite set of 
jaws 6 -62 from the inactivated ones, all sheets 
are removed from the cylinder, as hereinbefore 
set forth for the sheet S when only one sheet was 
being gripped. . . . . . . . . . .- 

Figs. 9 and 10 illustrate a second preferred em 
bodiment of the invention, which is identical with the previously described mechanism, except that 
the roller 8 and its adjusting mechanism is re 
placed by a stationary stop plate having a 
paper contacting shoe C2. The plate of is se 
cured to an adjusting shaft (3 by a plurality of 
bolts f4, only one of which is shown in the 
drawings. The shaft 3 is pivotally supported 
between the tWO Side frames f and ' and has 
keyed to it an adjusting lever 35. The ever is 
is adjustably held between a pair of adjusting 
screws that are threa?ed into bosses 33, 
protruding from One of the Side frames of the 
machine. In this embodiment of the invention, 
the rollers 0, carried on the cylinder , are 
driven, by gears (presently to be described) at a 
peripherial speed equal to and opposite in direc 
tion to the surface speed of the cylinder 7 on 
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which they are mounted. This results in the pro 
vision on the rotating cylinder 7 of a surface that 
is stationary relative to the stationary stop plate 
f0 and shoe 02, when the said surface is op 
posite the said shoe O2. Thus, when the trail 
ing unprinted margins St and S of the sheet S 
are caught between the rolliers 70 and the sta 
tionary shoe 02, the folded product S Will be 
pulled from the grip of the jaws 6f-62, Which are 
opened at this instant by the cam S3 acting on the 
cam roller 64. This results in the speed of the 
folded product being reduced to Zero. As the 
roller 70 moves beyond its position opposite the 
shoe fo2, the stationary product S drops onto 
the conveyor belts 56. The means of driving the 
rollers TO is somewhat Sinihilar to that previously 
described. A pinion, not shown in Fig. 10 but 
equivalent to pinion 8 of Fig. 2, drives gear 8 fm 
which is rotatably mounted on an extension 9 
of the adjusting shaft f3. The gear 7 m is 
likewise rotatably mounted on the extension 9. 
A pin is threaded through a hole in the gear 
8 fm and into a hole in gear 77 m, thereby causing 
the two gears to rotate in unison. The gear 77 
drives a gear, not shown in Fig, 10 but which is 
equivalent to the gear 76 shown in Fig. 2, and 
from this point on the two drives for the rollers 
70 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 
inder 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, a straight edged cutting 
means carried by said cylinder and positioned en 
tirely below the surface thereof, a 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 being 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, a 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 
low the surface of said cylinder, a second cutting 
knife arranged to coact 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, a grip 
per being carried by said collecting cylinder in 
said recess and being positioned entirely below 
the surface of said cylinder, and means for caust 
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; a 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; a 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 manner that 
the said gripper grips the leading end of Said 
Web. 5. In a cutting and gripping mechanism for 
high Speed Web printing machines, a first cutting 
knife; ineans 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 nouniting said second cutting knife; 
a pressing finger carried by Said means for ro 
tatably mounting said second cutting knife, said 
pressing finger having a forward end which en 
gages the new leading end of the web and presses 
Said new leading end against the means for ro 
tatably mounting said first cutting knife; a tuck 
ing blade also carried by Said means for rotatably 
Incunting said second cutting knife, said tucking 
blade having a 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 a gripper 
carried by Said means for rotatably mounting said 
first cutting blade, Said gripper having a forward 
portion adjacent the inew 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 leading end of Said Web. 

6. A cutting and gripping mechanism con 
Structed in accordance with claim 5 and where 
in, Said tucking blade is located in a position 
trailing Said Second cutting knife and Said preSS 
ing finger is located 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 Simultaneously at both edges and finishing 
the cut at the centel 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 Said cutting edges is 
mounted and said cylinder having a recess 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. 
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