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57 ABSTRACT 
The present disclosure is directed to a slitter scorer 
apparatus which slit and flutes, along a running direc 
tion, long and flat materials which are successively de 
livered. More particularly, the present disclosure is 
concerned with a slitter scorer apparatus comprising a 
rotary shear which cuts the flat materials at a right 
angle direction with their running direction, two slitter 
scorers which are vertically placed downstream of the 
rotary shear, a front guide which guides the materials 
from the exit of the rotary shear to either entrance of 
the two slitter scorers or to an opening entrance be 
tween the two slitter scorers, and a rear guide which 
guides the material from either exit of the two slitter 
scorers or from an opening entrance between the two 
slitter scorers to the next process step. 

24 Claims, 27 Drawing Figures 
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SLITTER SCORER APPARATUS 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The present invention relates to a slitter scorer appa 
ratus which slits and flutes materials along the running 
direction thereof to perform given slitting and fluting 
operation on said long and flat materials which are de 
livered in succession, and more particularly, to a slitter 
scorer apparatus which slits and flutes corrugated 

O 

boards which are delivered in succession from the dou 
ble facer of a corrugating machine. 
Conventionally, these types of slitter scorer appara 

tus have been subjected to reduction in production effi 
ciency when changing the order, since the running 
operation of the corrugated boards is suspended 
thereby to move, for adjustment, the slitting edges of 
the slitter scorer or the fluting edges thereof to the re 
spective predetermined position when the position 
order for the slitting width or fluting operation is re 
quired to change. Or when the conventional type of 
slitter scorer apparatus is employed, consisting of sev 
eral sets of slitter scorers placed in radial shape be 
tween opposed frames which can rotate around a hori 
zontal shaft, and a rotary shear positioned in front of 
them, the corrugated boards are cut by the rotary shear 
at a right angle to the running direction thereof after 
having reduced the running speed of the corrugated 
speed. The cut ends of the corrugated boards which are 
delivered sequentially after the cutting operation 
thereof are approached towards the slitter scorer. Dur 
ing their approaches, the desired slitter scorer, which 
was adjusted in advance, from among several sets of the 
slitter scorers positioned in the radial shape is rotated 
to a given position for corresponding operation. 
An object of the present invention is to provide a slit 

ter scorer apparatus which can immediately change the 
slitting and fluting operation along the running direc 
tion of the long and flat materials thereby performing 
the slitting and fluting operation without suspending 
the running operation of the long and flat materials 
which are delivered successively, or without reducing 
the running speed thereof. Other objects and further 
scope of applicability of the present invention will be 
come apparent from the detailed description given 
hereinafter; it should be understood, however, that the 
detailed description and specific embodiments, while 
indicating preferred embodiments of the invention are 
given by way of illustration only, since various changes 
and modifications within the spirit and scope of the in 
vention will become apparent to those skilled in the art 
from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will become more fully under 

stood from the detailed description given hereinbelow 
and the accompanying drawings which are given by 
way of illustration only and thus are not limitative of 
the present invention and wherein, 

FIG. 1 is a schematic side view showing one preferred 
embodiment in accordance with the present invention, 
with a double facer and a cut off machine being shown 
for reference, 
FIG. 2 is a side view showing a rotary shear in a slitter 

scorer apparatus as shown in FIGS. 1 and 21, 
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2 
FIG. 3 is a rear view showing the rotary shear of FIG. 

2, 
FIG. 4 is a front view of the slitter scorer in the sliter 

scorer apparatus as shown in FIGS. 1 and 21, showing 
the interior thereof without the gear cover, 

FIG. 5 is a side view of the slitter scorer as shown in 
FIG. 4, showing a bearing case wherein the gear cover 
and a motor are omitted and one portion of the gears 
is cut out, 

FIG. 6 is a schematic plane view showing the slitter 
scorer as shown in FIG. 4, 
FIG. 7 is a schematic bottom view showing the slitter 

scorer as shown in FIG. 4, 
FIG. 8 is a side view of a mechanism, which is partly 

omitted, showing the slitter scorer apparatus, as shown 
in FIG. 1, with the rotary shear, a front guide and a rear 
guide being omitted, 

FIG. 9 is a rear view of the mechanism, which is 
partly cut out, as shown in FIG. 8, 
FIG. 10 is an illustrating view showing a condition 

where the slitter scorer is fixed to struts, 
FIG. 11 is a plane view showing the top portion of the 

mechanism of FIGS. 8 and 22, 
FIG. 12 is a side view showing a front guide of the 

slitter scorer apparatus as shown in FIG. 1, 
FIG. 13 is an air pressure circuit diagram of the slitter 

scorer apparatus as shown in FIG. 1, 
FIG. 14 is an oil pressure circuit diagram of the slitter 

scorer apparatus as shown in FIG. 1, 
FIGS. 15 and 16 are respectively and electric circuit 

diagram of the slitter scorer apparatus as shown in FIG. 
1, 
FIG. 17 is an illustrating view showing memory ele 

ments, 
FIG. 18 is an illustrating view showing AND logical 

elements, - 

FIG. 19 is an illustrating view showing OR logical ele 
ments, 
FIG. 20 is an illustrating view showing a condition of 

the rotary shear in the order change preparing opera 
tion, 
FIG. 21 is a schematic side view showing another pre 

ferred embodiment of the present invention, with the 
double facer and the cut off machine being shown for 
reference, 
FIG.22 is a side view of a mechanism, which is partly 

omitted, showing the slitter scorer apparatus, as shown 
in FIG. 21, with the rotary shear, the front guide, and 
the rear guide being omitted. 

FIG. 23 is a rear view of the mechanism, which is 
partly cut out, as shown in FIG. 22, 
FIG.24 is an air pressure circuit diagram of the slitter 

scorer apparatus as shown in FIG. 21, 
FIG.25 is an oil pressure circuit diagram of the slitter 

scorer apparatus as shown in FIG. 21, and 
FIGS. 26 and 27 are respectively an electric circuit 

diagram of the slitter scorer apparatus as shown in FIG. 
21. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiment, wherein the apparatus of 
the present invention is placed between the double 
facer of the corrugated machine for manufacturing the 
corrugated boards, and the cut off machine thereof, is 
described hereinafter. 
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Referring now to FIG. 1, the slitter scorer apparatus 
comprises the rotary shear 1, the front guide 501, two 
slitter scorers 2 and 2, and the rear guide 601, and in 
the two slitter scorers 2 and 2 are combined various 
mechanisms as described later. 
The rotary shear 1 is provided with an upper roll 14 

and a lower roll 15 as shown in FIGS. 2 and 3. Cutting 
edges 141 which are sequentially provided with angular 
edges are projected along the roll axial direction on the 
circumferential surface of the upper roll 14. The nar 
row band-like cutting edge receiving portion 151 which 
is advantageously made of urethane rubber which is ca 
pable of sufficiently receiving the depression of the cut 
ting edges 141 is secured onto the circumferential sur 
face of the lower roll 15. The upper roll 14 and the 
lower roll 15 are vertically placed in parallel between 
parallel struts 11 and 11 erected at both ends of the 
base 12. Each strut 11 is provided with a quadrilateral 
opening portion 11 1 at its upper portion. The opening 
portions 11 1 and 111 of the struts 11 and 11 are mutu 
ally opposed. A pair of arms 13 and 13 which are al 
most in parallel are placed on both outer sides of the 
struts 1 and 11, and one end 31 of each arm rod 3 
is rotatably fixed to the strut 11, and the middle portion 
132 thereof and the other end 133 thereof may be ele 
vated as they are confronted with the opening portion 
11 of the strut 11. A horizontal member 134 is se 

cured to the other ends 133 and 133 of the arm rods 13 
and 13. The shafts 142 of the upper roll 14 are pro 
jected outwardly of the struts 11 and 11 from the open 
ing portions 111 and 111 of the strut and are rotatably 
mounted on the middle portions 132 and 132 of the 
arms. The shafts 152 of the lower roll 15 are rotatably 
fixed to the struts 11 and 11. Gears 161, 162, 163 and 
164 are provided on the exterior side of the strut 11 on 
the one side, and the gear 161 is rotatably fixed to the 
arm 13 with its axis line and the rotation axis line of the 
arm rod 13 arranged in alignement. The gear 162 is ro 
tatably fixed to the strut 11 and the gear 163 is secured 
to the shaft 142 of the upper roll 14. The gear 164 is 
secured to the shaft 152 of the lower roll 15. The gears 
161 and 162 of the same pitch circle are in mutually en 
gagement. The gears 163 and 164 are respectively of 
the same pitch circle. The gear 163 is engaged with the 
gear 161, while the gear 164 is engaged with the gear 
162. By the rotation of the gear 162, the cutting edges 
141 of the upper roll 14 and the cutting edges receiving 
portion 151 of the lower roll 15 meet on a vertical face 
which contains the axis of the upper roll and the axis 
of the lower roll. A sprocket 171 is coaxially secured 
to the gear 162. A sprocket 172 is placed below the 
sprocket 171 and is rotatably fixed to the strut 11. An 
endless chain 173 is entrained around the sprockets 
171 and 172 and is expanded by a tension sprocket 174 
mounted on the strut 11. The shaft 1721 of the 
sprocket 172 is connected with the output side of a 
change gear 191 secured to the top face of the base 12. 
A motor 192 is connected with the input side of the 
change gear 191. A wheel 193 and a sprocket 194 are 
secured to the shaft 1721 between the change gear 191 
and the strut 11 on one side. Another sprocket 195 is 
rotatably provided in front of the sprocket 194, and the 
endless chain 196 is entrained around the sprockets 
194 and 195. The shaft 1951 of the sprocket 195 is pro 
jected to the exterior side of the strut 11 and fixedly 
carries a handle 197. A reinforcing frame 112 is se 
cured to the top end portion of the struts 11 and 11, 
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4. 
and the struts 181 and 181 are erected on the frame 
112. Rods 182 and 183 are vertically placed between 
each strut 181. The top end of the rod 182 on the upper 
side is rotatably fixed to the respective top end portion 
of the struts 18 and 181, while the lower end thereof 
is rotatably connected with the top end of the rod 183 
on the lower side by a pin bar 184. Furthermore, the 
lower end of the rod 183 on the lower side is rotatably 
connected with the top face of the horizontal member 
134 between the arm rods 13 and 13. The length of the 
rods 182 and 183 is determined to make the rods 182 
and 183 become straight when the arm rods 13 and 13 
have descended until the cutting edges 141 of the rotat 
ing upper roll 14 is sufficiently depressed on the cutting 
edge receiving portion 151 of the rotating lower roll 15. 
The tip end of the piston rod 1851 on the air cylinder 
185 is rotatably engaged with the pin bar 184 which 
couples the rod 182 with the rod 183, while the cylin 
der head 1852 of the air cylinder 185 is rotatably con 
nected with the frame 112. The stroking operation of 
the piston rod 1857 on the air cylinder 185 is deter 
mined to allow the rods 182 and 183 to become a 
straight line when the piston rod 1851 has been pro 
jected, and is determined when the piston rod 1851 has 
been retracted, so that the arm rods 13 and 13 may be 
raised enough to let the materials pass between the 
upper roll 14 and the lower roll 15. A proximity switch 
APS1 is secured to an arm 13 on one side, while an iron 
piece F1 which actuates the switch APS1 is secured to 
the shaft 142 of the upper roll 14. The iron piece F1 is 
located so that it may approach the proximity APS1 
and may put the Switch to an operating condition when 
the cutting edges 141 try to leave the cutting edge re 
ceiving portion 151 after having depressed upon the 
cutting edge receiving portion 151 while the upper roll 
14 is rotated in the direction of an arrow X as shown 
in FIG. 2 and the lower roll 15 is rotated in the direc 
tion of an arrow Y as shown in FIG. 2. 
As apparent from FIGS. 4 to 7, the slitter scorer 2 is 

provided with an upper slitting roll 221 and a lower slit 
ting roll 222 which are vertically provided, and an 
upper fluting roll 223 and a lower fluting roll 224 which 
are vertically provided behind downstream of the rolls 
221 and 222. The upper slitting roll 221 is provided 
with circular upper cutting edges 2211, while the lower 
slitting roll 222 is provided with circular lower slitting 
edges 2221 which make a pair with the each upper cut 
ting slitting edges 2211. The upper fluting roll 223 is 
provided with circular male fluting edges 2231, while 
the lower fluting roll 224 is provided with circular fe 
male fluting edges 2241 which make a pair with the 
each male fluting edge 2231. The upper slitting edges 
2211, the lower slitting edges 2221, the male fluting 
edges 2231, and the female fluting edges 2241 are re 
spectively divided into two portions. Rolls are inserted 
into the divided two portions and at the places where 
they meet they are clamped by roll clamping bolts 225 
and 225, whereby the edges are scured to the respec 
tive desired position. The rolls 221, 222, 223 and 224 
are placed between opposing thick quadrilateral plates 
21 and 21. Bearing cases 23 and 23 are rotatably en 
gaged with the upper half portion of each plate 21. 
Bearings 231 are incorporated within each bearing case 
23, being deviated from the center of the bearing case. 
Bearing cases 24 and 24 are fixedly engaged with the 
lower half portion of each plate 21 and bearings 241 
are incorporated within each bearing case 24. The 
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upper slitting roll 221 are supported by a pair of bear 
ings 231 and 231, the lower slitting roll 222 by a pair 
of bearings 241 and 241, the upper fluting rolls 223 by 
another pair of bearings 231 and 231, and the lower 
fluting roll 224 by another bearings 241 and 241. Gears 
251,252,253 and 254 of the same pitch circle are pro 
vided on the exterior side of the plate 21 on one side. 
The gear 251 is secured to the shaft 2212 of the roll 
221, the gear 252 to the shaft 2222 of the roll 222, the 
gear 253 to the shaft 2232 of the roll 223, and the gear 
254 to the shaft 2242 of the roll 224. A small gear 27 
is simultaneously engaged with the gears 252 and 254. 
A large gear 28 is secured to the shaft 271 of the small 
gear 27. Both ends of the shaft 271 are rotatably fixed 
to a gear cover 305, which is secured to the plate 21 on 
the one side and to the plate 21. A motor 31 is secured 
to the exterior face of the gear cover 305. A pinion gear 
29 which is secured to the shaft 301 is engaged with the 
large gear 28. A cover 306 is also secured to the plate 
21. One side end of the each bearing case 23 fixedly 
carries a gear 261 which is coaxial with respect to the 
bearing case 23. A shaft rod 262 is rotatably fixed, 
above the opposite gears 261 and 261, and gears 261 
and 261, to the plates 21 and 21 and one side end of 
the shaft rod 262 is projected to the outer side 211 of 
the plate 21. A pinion gear 263 which is engaged with 
a gear 261 is secured to each shaft rod 262. A worm 
wheel 264 is secured to the single side end of each shaft 
rod 262 and is engaged with the worm 265. The worm 
265 is rotatably supported by a worm bearing 266 se 
cured to the outer face 211 of the plate 21 and lever 
267 is secured to the worm 265. The bearing cases 23 
and 23 are rotated by the rotation of rod levers 267 and 
267 thereby causing the gear 251 to be engaged or dis 
engaged with the gear 252, or causing the gear 253 to 
be engaged or disengaged with the gear 254. At the 
same time, the upper slitting edges 2211, may approach 
towards or separate from the lower slitting edges 2221, 
while the male fluting edges 2231, may approach 
towards or separate from the female fluting edges 
2241. A L-shaped, in section, gear fixing member 302 
is provided, covering the circumferential edge portion 
of the gear 261 which is secured to each bearing case 
23 engaged with the plate 21 on the one side. Each gear 
fixing member 302 is rotatably engaged with the plate 
21 thereby causing the rod levers 303 and 303, which 
are spirally engaged with the gear fixing member 302, 
to closely contact or separate from the gear 261. Sup 
porting rods 304 and 304 are secured vertically in par 
allel to the plates 21 and 21. Guiding rolls 214 and 214 
are vertically and rotatably mounted on each side end 
portion of the inner side 212 on each plate 21. Parallel 
shaft rods 216 and 216 are rotatably fixed between the 
corners on both sides of one plate 21 and the corners 
on both sides of the other opposing plate 21. Pinion 
gears 215 and 215 are secured to both end portions of 
each shaft rod 26. 
As shown in FIGS. 8 and 9, two slitter scorers 2 and 

2 are vertically provided between the opposing struts 
32 and 32 erected at both ends of the truck 31. Each 
strut 32 is provided with a vertically long quadrilateral 
opening portion 321, and the plates 21 and 21 of each 
slitter scorer 2 are engaged into the opening portions 
321 and 321 of the struts. The height of the opening 
portion 321 is vertical almost 4 times as long as that of 
the plate 21. A pair of vertical guiding rods 323 and 
323 are secured respectively to the inner side faces 322 
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6 
and 322 of the opening portion 321 of each strut 32. 
The plate side edge portion. 217 of each slitter scorer 
2 is elevatably engaged between the guiding rods 323 
and 323. Each guiding roll 214 of each slitter scorer 2 
rolls in contact with the guiding rods 323. A rack 324 
is secured, in parallel with the guiding rod 323, respec 
tively to the inner side faces 322 and 322 of the open 
ing portion 321 of each strut 32. The pinion gear 215 
of each slitter socrer 2 is engaged with the rack 324 
(see FIGS. 8, 9 and 10). The track 31 is placed behind 
the rotary shear 1 and at a right angle with the running 
direction of the corrugated board 7 and each wheel311 
located at four corners are placed on its corresponding 
rail. Each rail 331 is installed on a pedestal 33 so that 
the running direction of the corrugated board 7 may 
cross at a right angle with the rail. An oil cylinder 34 
with a double cushion for alignment is rotatably placed 
above one side end portion of the pedestal 33. The tip 
end of the piston rod 341 is rotatably connected with 
the side face of the truck 31. A shaft 352 is rotatably 
fixed to the middle of the top end portion of the plates 
21 and 21 on the upper slitter scorer 2, while a pair of 
pawls 35 and 35 are secured to both end portion of the 
shaft 352. A circular groove 351 is formed on each 
pawl 35. A vertical screw rod 36 is elevatably engaged 
with the middle portion of the upper horizontal mem 
ber 325 of the each strut 32 as shown in FIGS. 8, 9 and 
11. A pin bar 361 is secured to the lower end of the 
screw rod 36, the groove 351 on the pawl 35 of the 
upper slitter scorer being able to engage with the pin 
bar. An axial key way 363 is provided on the screw rod 
36 and a key 326 is slidably engaged with the key 
groove 363 so that screw rod 36 may be elevated with 
out rotating along the axial swivel. The key 326 is se 
cured to the upper horizontal member 325. A bevel 
gear 37 with a female screw hole is spirally engaged 
with the screw rod 36 which is projected to the top face 
of the upper horizontal member 325 of each strut 32, 
and the bevel gear 37 is supported by a thrust bearing 
371 which is seated on the horizontal member 325. 
Furthermore, a gear box 38 is secured to the top face 
of the upper portion horizontal member 325 of each 
strut 32. The bevel gear 37 is incorporated within the 
gear box 38, and the screw rod 36 extends through the 
gear box 38. A horizontal shaft rod 39 is rotatably sup 
ported by the gear boxes 38 and 38 secured to the 
struts 32 and 32. A bevel gear 40 is secured to the end 
of the horizontal shaft rod 39 projected into each gear 
box 38 so that the bevel gear may be engaged and ro 
tated with the bevel gear 37. A horizontal frame 41 is 
fixedly bridged between the upper portion horizontal 
members 325 and 325 and the gear box 42 is secured 
on the horizontal frame 41. The horizontal shaft rod 39 
projects through the gear box 42 and is rotatably sup 
ported by the gear box 42. Within the gear box 42, a 
worm wheel 422 is secured to the horizontal shaft rod 
39 and a worm 431 is engaged with the worm wheel 
422. The worm 431 is secured to the shaft of the motor 
43 which is secured to the gear box 42. Downwardly 
somewhat from the middle portion of the opening por 
tion 321 of each strut32, stoppers 44 and 44 which de 
termine the descending limit of the upper slitter scorer 
2 and the ascending limit of the lower slitter scorer 2 
are secured to the interior side faced 322 and 322 of 
the opening portion 321 (see FIG. 8). The oil cylinders 
45 and 45 are secured to the lower face of both ends 
of the truck 31. Each oil cylinder 45 is provided within 
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the pedestal 33 and the piston rod 451 is elevatably en 
gaged with the truck 31 so that it may be projected to 
the opening portion 321. The tip end of the piston rod 
451 on each oil cylinder 45 is connected with the cen 
tral portion of the lower end on the plate 21 of the 
lower side slitter scorer 2. The stroking operation by 
the piston rod 451 of the oil cylinder 45 is adapted to 
allow the lower slitter scorer 2 to elevate reciprocat 
ingly from the lower end of the strut opening portions 
321 and 32 to the stoppers 44, 44 and 44, 44. A hori 
zontal plate 46 is placed between the upper slitter 
scorer 2 which is in contact with the stoppers 44 and 
44, and the lower slitter scorer 2 which is in contact 
therewith and is secured to the struts 32 and 32. The 
plate 46 is placed so that the corrugated board 7 may 
be passed sufficiently between the plate 46 and the 
upper slitter scorer 2. 
As understood from FIGS. 8 and 9, the proximity 

switch APS3 which determines the advance limit of the 
truck is secured on the top face of the wheel cover 332 
secured on the pedestal 33, while the proximity switch 
APS2 which determines the retreating limit is secured 
on the top face thereof. The iron piece F23 is secured 
to the lower end portion of the strut 32. The iron piece 
F23 can set the switch APS3 into an operating condi 
tion in the maximum advance limit of the truck 31. 
While it can set the switch APS2 into an operating con 
dition in the maximum retreating limit of the truck 31. 

Also, the proximity switch APS14 is secured to the 
upper end portion of the strut 32 and the iron piece 
F14 of the upper slitter scorer 2 which is placed to the 
maximum ascending limit can set the switch APS14 
into the operating condition. The proximity switch 
APS16 is secured to the lower end portion of the strut 
32 and the iron piece F16 of the lower slitter scorer 2 
which is placed in the maximum descending limit can 
set the swith APS16 into the operating condition. 
The front guide 501 is provided with an intermediate 

guide, an upper guide 52, lower guide 53 and a feeding 
guide 54 as shown in FIG. 12. The intermediate guide 
51 comprises guiding plates 511 and 512. The guiding 
plate 511 almost horizontally extends towards an exit 
1EX of the rotary shear 1 from a position which is con 
fronted with the front end edge 461 of the plate 46 lo 
cated between the upper and lower slitter scorers 2 and 
2 and reaches a place somewhat closer towards the ro 
tary shear 1 from an intermediate point between the ro 
tary shear 1 and the plate 44. The guiding plate 512 is 
provided upwardly of the guiding plate 511 and can 
guide the corrugated board 7, which is floated from the 
guiding plate 51 1, onto the plate 46. The guiding plates 
51 and 52 are secured to a frame 55 erected between 
the struts 32, 32 and the rotary shear 1. The upper 
guide 52 comprises guiding plates 521, 522 and 523 
and an air cylinder 524 which is connected with a guid 
ing plate 523. The guiding plate 521 extends obliquely 
downwardly to above the intermediate portion of the 
intermediate guide 51 towards the direction of the exit 
1EX of the rotary shear 1 from a position where it can 
be confronted with an entrance 2EN for the upper slit 
ter scorer 2 which has been descended to the stoppers 
44, . . . . and is secured to the frame 55. The guiding 
plate 522 is provided above the guiding plate 521 and 
can guide the corrugated board 7, which are floated 
from the guiding plate 521, to an entrance 2EN of the 
upper slitter scorer 2. The guiding plate 523 extends 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

8 
above the end portion, on the side of the rotary shear 
1, of the intermediate guide 5 towards the rotary shear 
1 from near the end portion, on the side of the rotary 
shear 1, of the guiding plate 521. A shaft rod 525 is se 
cured to the end portion lower face, on the side of the 
guiding plate 521, of the guiding plate 523, and both 
end portions of the shaft rod 525 are supported by 
bearings 526 and 526 (only one is shown in the draw 
ing) secured to the side face of the frame 55. The end 
portion on one side of the shaft rod 525 projects from 
the bearing 526 and the top end of the arm rod 527 is 
secured to the projected end. The tip end of the piston 
rod 5241 on the air cylinder 524 is rotatably coupled 
with the lower end of the arm rod 527. The cylinder 
head 5242 of the air cylinder 524 is rotatably coupled 
with the side face of the top portion of the frame 55. 
When the piston rod 5241 is projected, the stroke oper 
ation of the piston rod 5241 is determined so that the 
end portion, on the side of the rotary shear 1, of the 
guiding plate 523 may be placed in a place D1 which 
is close to the end portion, on the side of the rotary 
shear 1, of the intermediate guide 51. When the piston 
rod 5241 thereof is retracted, the end portion of the 
guiding plate 523 is adapted to be placed in a place U1 
which is close to the upper end member 551 of the 
frame 55. The lower guide 53 comprises guiding plates 
531 and 532, and holding strap 533. The guiding plate 
531 extends obliquely upwardly from a place which can 
be confronted with an entrance 2EN of the lower slitter 
scorer 2 which has ascended to the stoppers 44, 
towards the exit 1 EX of the rotary shear 1, to below the 
end portion, on the side of the rotary shear 1, of the in 
termediate guide 51, and is secured to the frame 55. 
The guiding plate 532 is provided upwardly of the guid 
ing plate 53, and can guide the corrugated board 7, 
which are floated from the guiding plate 531, to the en 
trance 2EN of the lower slitter scorer 2. Many holding 
straps 533 (only one is shown in drawing) are sus 
pended upwardly of the guiding plate 531. The end 
portions thereof are placed on the guiding place 531 by 
self-weight. The feeding guide 54 comprises a guiding 
plate 541 and an air cylinder 542 which is coupled 
therewith. The guiding plate 541 extends near the end 
portion, on the side of the rotary shear 1, of the inter 
mediate guide 51 from the exit 1EX of the rotary shear 
1. The shaft rod 543 is secured to the lower face near 
the end portion, on the side of the rotary shear 1, of the 
guiding plate 541. Both end portions of the shaft rod 
543 are rotatably fixed to the frame 55. The upper end 
of the arm rod 544 is secured to the end portion on one 
side of the shaft rod 543. The tip end of the piston rod 
5421 of the air cylinder 542 is rotatably coupled with 
the lower end of the arm rod 544. The cylinder head 
5422 of the air cylinder 542 is rotatably fixed to the 
frame 55. When the piston rod 5421 is retracted, the 
stroke operation of the piston rod 5421 is determined 
so that the end portion, on the side of the intermediate 
guide 51, of the guiding plate 541 may be placed in a 
place D2 which is somewhat higher than the end por 
tion, on the side of the rotary shear 1, of the lower 
guide 53. When the piston rod 5421 is projected, the 
end portion, on the side of the intermediate guide 51, 
of the guiding plate 541 is adapted to be placed in a 

! place U2 which is somewhat higher than the descended 
position D1. The guiding plate in the each guide is all 
provided with a sifficient width for guiding the flat 
mateials. Also, the end portion, on the side of the plate 
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46, of the guiding plates 511 and 512 for the intermedi 
ate guide 51, the end portion, on the side of the slitter 
scorer 2, of the guiding plates 521 and 522 for the 
upper guide 52, and the end portion, on the side of the 
slitter scorer 2, of the guiding plates 531 and 532 for 
the lower guide 53 are respectively idly engaged be 
tween the struts 32 and 32 and are adapted not to allow 
the struts 32 and 32 to be collided with the end portion 
of the each guiding plate if the truck 31 are moved. 
As understood from FIG. 1, the rear guide 601 com 

prises an intermediate guide 61, an upper guide 62, a 
lower guide 63 and a feeding guide 64. The intermedi 
ate guide 61 comprises a guiding plate 611. The guiding 
plate 611 extends almost horizontally from near the 
rear end edge 462 of the plate 46 between the upper 
and lower slitter scorers 2 and 2 towards the cut offma 
chine 9 and reaches to a place located somewhat closer 
to the plate 46 from the intermediate point between the 
plate 46 and the cut off machine 9. The upper guide 62 
comprises a guiding plate 621. The guiding plate 621 
extends obliquely downwardly from the exit 2EX of the 
upper slitter scorer 2 which has descended to the stop 
pers 44 to above the end portion, on the side of the cut 
off machine 9, of the intermediate guide 61. The lower 
guide 63 comprises a guiding plate 631. The guiding 
plate 631 extends obliquely upwardly from the exit 
2EX of the lower slitter scorer 2 which has ascended to 
the stoppers 44 until below the end portion, on the side 
of the cut off machine 9, of the intermediate guide 61. 
The guiding plate of the each guide is secured to the 
frame 65 erected between the struts 32, 32 and the cut 
off machine 9. The feeding guide 64 comprises guiding 
plates 641 and 642, and air cylinders 643 and 644 
which are coupled therewith. The guiding plates 641 
and 642 extends towards the cut off machine 9 from a 
place which is near and below the end portion, on the 
side of the cut off machine 9, of the lower guide 63. 
The guiding plate 641 and the guiding plate 642 are 
placed side by side and the end portions, on the side of 
the lower guide 63, of these guiding plates are rotatably 
fixed to the frame 65. The air cylinder 643 is placed 
below the guiding plate 641, while the air cylinder 644 
is placed below the guiding plate 642. The piston rod 
6431 of the air cylinder 643 is rotatably connected with 
the lower face of the guiding plate 641, while the piston 
rod 6441 of the air cylinder 644 is rotatably connected 
with the lower face of the guiding plate 642. Each cyl 
inder head of the air cylinders 643 and 644 is rotatably 
connected with the frame 65. The stroke operation of 
the piston rode 6431 (piston rode 6441) is determined 
so that the movement of the piston rod 6431 (piston 
rod 6441) may elevate the guiding plate 641 (guiding 
plate 642) to cause the end portion, on the side of the 
cut off machine 9, of the guiding plate 641 (guiding 
plate 642) to be confronted with the upper entrance 
901 or the lower entrance 902 of the cut off machine 
9. The feeding guide 64 is not restricted to the above 
mentioned example, but may consist of more movable 
small guides. - 
An air pressure circuit with respect to air cylinders 

185 and 185 in the rotary shear 1, air cylinders 524 and 
542 in the front guide 501, and air cylinders 643 and 
644 in the rear guide 601 is shown in FIG. 13. Referring 
now to FIG. 13, numerals 91, 92 and 93 are respec 
tively a spring offset type of 4-port 2-position solenoid 
operated valve, while numerals 941 and 942 are re 
spectively a 4-port 2-position solenoid-operated valve. 
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10 
The feed-air ports are pipe-connected for the each 
valve, through a filter 951, a flow regulating valve with 
pressure gauge 952 and a lubricator 953, to a proper 
compressed air source. Each port, on the side of the 
cylinder, of the valves 91, 92,93, 941 and 942 is pipe 
connected with the respective corresponding air cylin 
ders 185 and 185, 524, 542, 643 and 644. At a condi 
tion as shown in FIG. 13, the solenoid of the each sole 
noid-operated valve is demagnetized, the piston rods 
1851 and 1851 of the air cylinders 185 and 185 are re 
tracted, and the upper roll 14 of the rotary shear 1 is 
raised. Also, the piston rod 5241 for the air cylinder 
524 is projected, and the guiding plate 523 in the upper 
guide 52 of the front guide 501 is descended to a place 
D1. The piston rod 5421 for the air cylinder 542 is re 
tracted and the guiding plate 541 in the feeding guide 
54 of the front guide 501 is descended to a place D2. 
Also, at a condition as shown in FIG. 13, the piston rod 
6431 for the air cylinder 643 is projected. The piston 
rod 6441 for the air cylinder 644 is retracted and the 
guiding plate 641 in the feeding guide 641 for the rear 
guide 601 is ascended thereby to be confronted with 
the upper entrannce 901 for the cut off machine 9.The 
guiding plate 642 is descended thereby to be fronted 
with the lower entrance 902 for the cut off machine 9. 
The guiding plates 64 and 642 can be properly con 
fronted respectively with the entrance 901 or 902 for 
the cut off machine through the operation of the valves 
941 and 942 by respectively exciting and demagnetiz 
ing solenoids SOL941 and SOL942 thereby to properly 
chage over the air flow direction. 
An oil pressure circuit with respect to oil cylinders 45 

and 45 for elevating the lower slitter scorer 2, and an 
oil cylinder 34 with a double cushion for moving the 
truck 31 are shown in FIG. 14. Referring now to FIG. 
14, numeral 95 is a 4-port 3-position double solenoid 
operated valve. In the neutral position thereof, only the 
pump port is closed. Numeral 96 is a 4-port 3-position 
double solenoid-operated valve. In the neutral position, 
all the ports are closed. The pump port of the solenoid 
operated valves 95 and 96 is pipe-connected with an 
accumulator 987. The ports, on the side of the cylinder, 
of the solenoid-operated valve 95 are pipe-connected, 
through a flow control valves 953 and 954, a pilot 
operated check valve 955 and a distribution valve 956, 
with oil cylinders 45 and 45. Numerals 957 and 958 are 
respectively a flow control valve. The ports on the side 
of the cylinder, of the solenoid-operated valve 96 are 
pipe-connected, through flow control valves 963 and 
964, with an oil cylinder 34. the accumulator 987 is 
pipe-connected, through a check valve 986, and a 
motor (983)-driven pump 982, with a suction strainer 
981 within a tank 989. Numerals 984, and 985 are re 
spectively a relief valve, a pressure gauge. Numeral 988 
is a pressure switch connected with the accumulator 
987 the pressure switch being closed when the circuit 
pressure has reached a predetermined pressure, 
whereby the motor 988 is suspended. In FIG. 14, the 
solenoids SOL951 and SOL952 of the Solenoid 
operated valve 95 are demagnetized and the piston rod 
451 of each cylinder 45 is suspended. The solenoids 
SOL961 and SOL962 of the solenoid-operated valve 
96 are demagnetized and the piston rod 341 of each 
cylinder 34 is also suspended. 

Electric circuits for the slitter scorer apparatus as 
shown in FIG. 1 are shown in FIGS. 15 and 16. Refer 
ring now to FIG. 15, R, S and T are terminals for three 
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phase AC power connection. SW shows a switch for 
making and breaking an electric route from a leadingin 
power to a motor circuit and a control circuit. Numeral 
192 is a motor for the rotary shear, and r 1 is a nor 
mally opened contact (hereinafter referred to as A 
contact) for a relay 11 in FIG. 16. A motor 30 which 
is connected with a contact r121 is for the upper slitter 
scorer 2 and the contact 121 is an A contact for a relay 
R2. The motor 30 which is connected with a contact 
r13 is for the lower slitter scorer 2 and the contact 
r131 is an A contact for a relay R13. A motor 43 is for 
elevating the upper slitter scorer 2 as shown in FIG. 8. 
When a contact r141 is closed, the motor is rotated 
normally thereby to cause the upper slitter scorer 2 to 
be ascended. When a contact r151 is closed, the motor 
is rotated reversely thereby to cause the upper slitter 
scorer 2 to be descended. The contact r141 is an A 
contact for a relay R14, while the contact r151 is an A 
contact for a relay R15. A motor 983 is located in an 
oil pressure circuit as shown in FIG. 14 and a contact 
r16 is an A contact for a relay R16. PB111, PB121, 
PB131, and PB142 are respectively a push button 
switch of a normally opened circuit type, which is 
closed only when its button is in a depressed position 
and is opened immediately after having released a fin 
ger from its button. PB112, PB122, PB15, PB141 and 
PB132 are respectively a push button switch of a nor 
mally closed circuit type, which is opened only when its 
button is in a depressed position and is closed immedi 
ately after having released a finger from its button. 
r122, r132, r143 and r153 are respectively an A 
contact for the relays R12, R13, R14 and R15. 
Contacts r152 and r142 are respectively a normally 
closed contact (hereinafter referred to as B contact) 
for the relays R15 and R14, forming an interlocking 
circuit for the ascending and descending actions of the 
upper slitter scorer 2. Switches PB141 and PB142 and 
switches PB131 and PB132 are operatively cooperated, 
thus forming an interlocking circuit. Contacts r17 and 
r18 are respectively a B contact for relays R17 and R18 
in FIG. 16 and function to automatically suspend the 
ascending or descending actions of the upper slitter 
scorrer 2 in the respective ascending limit and descend 
ing limit of the upper slitter scorer 2. Numeral 988 is 
a pressure switch in an oil pressure circuit as shown in 
FIG. 14. 
Subsequently, referring now to FIG. 16, PB161, 

PB162, PB171, PB182, PB 191 and PB192 are respec 
tively a push button type of switch having the same 
construction as the switch PB111. PB181 and PB172 
are respectively a push button type of switch having the 
same construction as the switch PB112. Switches 
PB171 and PB172, and switches PB181 and PB182 are 
respectively operatively cooperated. SW11, SW12 and 
SW 13 are respectively an alternate type of switch, 
which is provided with a contact mechanism which 
keeps retaining the condition until the following oppo 
site action is taken once the switch is set. APS1, APS2, 
APS3, APS14, APS15 and APS16 are respectively a 
proximity switch described hereinbefore, each proxim 
ity switch giving a logical input signal "1" in an operat 
ing condition, to an logical element input terminal 
which is electrically connected with the proximity 
switch. When each proximity switch is not in an operat 
ing condition, a logical input signal '0' is given to the 
logical element. Subsequently, M11, M14, M15, M16, 
M17 and M18 are respectively a memory element. The 
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12 
elements are described hereinafter in FIG. 17. Q is a set 
input. B is a reset input. C is a NOT output. D is an out 
put. At the time of Q = 1 and B = 0, C - 0 and D = 1 
are retained if it changes to Q =0 so long as B=0 con 
tinues under C = 0 and D = 1. However, when it be 
comes B = 1, C = 1 and D = 0 are obtained. Referring 
now to FIG. 16, A13, A15, A16, A17 and A18 are re 
spectively an AND logical element. The elements are 
described in FIG. 18. E=0 and F = 1 are obtained only 
when all the logical inputs O1, Q2 and Q3 are respec 
tively" 1." When they are not respectively “1,” E = 1 
and F = 0 are obtained. OR13, OR14, OR15, OR16, 
OR17, OR18 and OR19 are respectively an OR logical 
element. The OR logical elements are explained in FIG. 
19. When one of the logical inputs Q1 and Q2 or both 
of them are respectively “1,” G = 0 and H = 1 are ob 
tained. In the other cases, G = 1 and H = 0 are ob 
tained. T11, T14 and T15 are respectively on ON 
DELAY element. When the logical input changes from 
“0” to “1,” the output changes from "0" to “1” only 
after the elapse of the delay time determined by the ele 
ment SR11, SR 12, SR13, SR14, SR15, SR16, SR 17, 
SR18, SR19 and SR20 are respectively an output ele 
ment for making and breaking an AC circuit. When the 
input is "1,' an internal contact is put in a closed con 
dition. When the input is "0,' the internal contact is 
put in an open condition. Namely, when the input is 
“1,” solinoids SOL91, SOL92, SOL93, SOL951, 
SOL952, SOL961, SOL962, and relays R11, R17, R18 
are put into a conductive condition by an AC power 
source, to which current is fed from terminals XO and 
YO. Subsequently, an order changing operation which, 
is performed by the slitter scorer apparatus as shown in 
FIG. 1, is described hereinafter. In this apparatus, the 
corrugated board 7, which has fed successively from 
the double facer 8, passes between the upper and lower 
rolls 14 and 15 of the rotary shear 1. Thereafter, the 
corrugated board passes through any one of the upper 
slitter scorer 2, the lower slitter scorer 2 or on the plate 
46 and reaches the cut off machine 9 of the next pro 
cess through the rear guide 601. The corrugated board 
7 which has past the rotary shear 1 is changed in course 
properly by the front guide 501 and passes the slitter 
scorer 2 or between the upper and lower slitter scorers 
2 and 2 which have been maintained in advance in any 
predeterminened oreder while they are not in use re 
spectively. 

In order to change the order for the corrugated board 
7 which is passing the plate 46 or the lower slitter 
scorer 2, there is described hereinafter a case where the 
corrugated board 7 is caused to pass the upper slitter 
scorer 2 which is maintained in a predetermined order. 

Referring to the rotary shear 1, the handle 197 is ro 
tated thereby to cause the cutting edges 141 of the 
upper roll 14 and the cutting edges receiving portion 
151 of the lower roll 15 to be located near the corru 
gated board 7 as shown in FIG. 20 so that the cutting 
edges 141 and the cutting edges receiving portion 151 
may be confronted with each other with the corrugated 
board 7 inserted therebetween when the upper and 
lower rolls 14 and 15 have made almost one revolution 
(under one revolution) respectively in the direction of 
arrows X and Y. Thereafter, the solenoid SOL91 of the 
solenoid-operated valve 91 (see FIG. 13) is excited by 
pushing the switch PB161 (see FIG. 16) to cause the 
piston rods 1851 and 1851 of the air cylinders 185 and 
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185 to be projected thereby to lower the upper roll 14. 
A switch SW1 for indicating the order change (see 
FIG. 16) is closed together with the operation in the ro 
tary shear 1. Then, the motor 30 for the upper slitter 
scorer 2 is actuated by pushing the switch PB111 (see 
FIG. 15). After such an order change preparing opera 
tion has been completed, order change starting switch 
PB162 (see FIG. 16) is pushed. Thus, the current is 
flowed to the relay R11. The motor 192 for the rotary 
shear 1 is actuated, and the upper and lower rolls 14 
and 15 are rotated in the direction of the arrows X and 
Y as shown in FIG. 2 thereby to cut the corrugated 
board 7. After the start switch PB162 has been pressed, 
and the set delay time of an element T11 has been 
elapsed and when the iron piece 1 of the upper roll 14 
has been approached towards the proximity switch 
APS1 thereby to operate the switch, the electric pas 
sage to the solenoid SOL91 and the relay R11 is closed 
and the upper roll 14 is ascended, whereby the motor 
192 is suspended. Also, the pushing action of the switch 
PB162 excites the solenoid SOL93 of the solenoid 
operated valve 93 (see FIG. 13) to cause the piston rod 
5421 of the air cylinder 542 to be projected in the feed 
ing guide 54 of the front guide 501 thereby to ascend 
the guiding plate 541 to a place U2. Accordingly, the 
corrugated board 7 which has past on the plate 46 or 
the lower slitter scorer 2 is advanced as it is continu 
ously. however, the tip end of the corrugated board 7 
which appears successively from a place cut by the ro 
tary shear 1 is transferred from the guiding plate 541 
to the guiding plate 523 of the upper guide 52 and is 
guided to the upper slitter scorer 2 which has de 
scended to the stoppers 44. As the solenoid SOL93 is 
demagnetized after the elapse of the sufficient time re 
quired for the corrugated board 7 to be transferrd to 
the upper guide 52, namely, after the elapse of the set 
delay time of the element T14, the guiding plate 541 is 
descended to the original place D2. As the order 
change operation is completed, the switch SW11 is left 
open. 

Subsequently, there is explained a case where the 
corrugated board 7 which is passing the upper or lower 
slitter scorers 2 is caused to pass on the plate 46. The 
same order change preparing operation as in the above 
mentioned operation is performed. However, the 
switch SW12 (see FIG. 16), instead of the switch 
SW 11, is closed and the switch PB111 is not necessary 
to be pressed. The order change start switch PB162 
(see FIG. 16) is pressed. Thus, the rotary shear 1 cuts 
the corrugated board 7. Also, when the switch PB162 
is pressed, the solenoids SOL92 and SOL93 of the sole 
noid-operated valves 92 and 93 (see FIG. 13) are ex 
cited. Accordingly, the piston rod 5241 of the air cylin 
der 524 is retracted while the piston rod 5421 of the air 
cylinder 542 is projected. The guiding plate 523 of the 
upper guide 52 for the front guide 501 is ascended to 
the place U1, while the guiding plate 541 of the feeding 
guide 54 is ascended to the place U2. Accordingly, the 
tip end of the corrugated board 7 which appears suces 
sively from a cut place of the corrugated board is trans 
ferred from the guiding plate 541 to the intermediate 
guide 51 and is guided onto the plate 46. After the cor 
rugated board 7 has been transferred to the intermedi 
ate guide 51, namely, after the elapse of the set delay 
time of the elements T15 and T16, the solenoids 
SOL92 and SOL93 are demagnetized, whereby the 
guiding plates 523 and 541 are descended to the origi 

5 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
nal places D1 and D2. Thus, as the order change opera 
tion is completed, the witch SW12 is left open. 
Then, there is explained a case wherein the corru 

gated board 7 which is passing the upper slitter scorer 
2 or on the plate 46 is caused to pass the lower slitter 
scorer 2. The order change preparing operation is also 
performed in this case. However, the switch SW13, in 
stad of the switch SW1, is closed. The motor 30 of the 
lower slitter scorer 2 is actuated by pushing the switch 
PB121 (see FIG. 15), instead of the switch PB111. 
Then, the order change switch PB162 (see FIG. 16) is 
pushed. The corrugated board 7 is cut by the rotary 
shear 1. In this case, the solenoids SOL92 and SOL93 
are not excited. Accordingly, the guiding plate 523 is 
located in a place D1, while the guiding plate 541 is lo 
cated in a place D2, while the guiding plate 541 is lo 
cated in a place D2. The tip end of the corrugated 
board 7 which comes successively from the cut place 
of the corrugated board is transferred from the guiding 
plate 541 onto the lower guide 53 and is guided to the 
lower slitter scorer which has ascended to the stoppers 
44. Thus, as the order change operation is completed, 
the switch SW3 is left closed. 
The corrugated board 7 which has been slit and 

fluted by passing the upper or lower slitter scorer 2 is 
guided to the entrances 91 and (or) 91 of the cut off 
machine 9 by the rear guide 601. As the corrugated 
board 7 which has past on the plate 46 is neither slit nor 
fluted, it is guided to any one of the entrance 91 or 902 
of the cut off machine 9. The motor 30 of upper 
(lower) slitter scorer 2 which is not in use is suspended 
by pushing the switch PB112 (PB122). The upper slit 
ter scorer 2 which is not in use is ascended, and the 
edges are changed in position, removed, added etc. for 
the following order change operation by an operator 
who rode on the frames 55 and 65 of the front guide 
501 and the rear guide 601. Thereafter, the upper slit 
ter score 2 is descended in advance to the stoppers 44, 
. . . . After having engaged the pawls 35 and 35 with the 
pin rods 361 and 361 located at the lower end of the 
screw rods 36 and 36 which have descended, in ad 
vance, to the upper slitter scorer 2, the switch PB131 
(see FIG. 15) is pressed to normally rotate the motor 
43 and to ascend the screw rods 36 and 36, whereby 
the ascent of the upper slitter scorer 2 is performed. 
When the upper slitter scorer 2 has reached its maxi 
mum ascending limit, the iron piece F14 of the slitter 
scorer 2 approaches the proximity switch APS14 of the 
strut 32 to operate it. Accordingly, the motor 43 is sus 
pended and the slitter scorer 2 stops. Also, the descent 
of the upper slitter scorer scirer 2 is performed by 
pressing the switch PB142 (see FIG. 15) and reversely 
rotating the motor 43. When the upper slitter scorer 2 
has reached its maximum descending limit, namely, the 
stoppers 44, the iron piece F15 of the slitter scorer 2 
actuates the proximity switch APS15 of the strut 32 
thereby to suspend the motor 43. The lower scorer 2 
which is not in use is descended and maintained by the 
operator, and thereafter, is again ascended to the stop 
per 44. The switch PB182 (see FIG. 16) is pressed to 
excite the solenoid SOL953 of the solenoid-operated 
valve 95 (see FIG. 14) and to retract the piston rods 
451 and 451 of the oil cylinders 45 and 45, whereby the 
lower slitter scorer 2 is descended. When the lower slit 
ter scorer 2 has reached its maximum descending limit, 
the iron piece F16 of the slitter scorer 2 approaches the 
proximity switch APS16 of the strut 32. Thus, the sole 
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noid SOL952 is demagnetized and thus each piston rod 
451 is suspended to stop the lower slitter scorer 2. The 
switch PB171 (see FIG. 16) is pushed to excite another 
solenoid SOL951 of the solenoid-operated valve 95 
and the piston rod 451 of each oil cylinder 45 is pro 
jected, whereby the lower slitter scorer 2 is ascended. 
When the lower slitter scorer 2 has reached its maxi 
mum ascending limit, it stops in contact with the stop 
pers 44. 
The switch PB191 (see FIG. 16) is pressed to excite 

the solenoid SOL962 of the solenoid-operated valve 96 
(see FIG. 14) and the piston rod 341 of the oil cylinder 
34 is projected to advance the truck 31, or the switch 
PB192 (see FIG. 16) is pressed to excite the solenoid 
SOL961 of the solenoid-operated valve 96 and the pis 
ton rod 34 is retracted to retract the truck 31, 
whereby the so-called aligning operation which moves 
the truck 31 in accordance with the weaving motion of 
the corrugated board 7 is performed. When, in the alig 
nig operation, the truck 31 has reached its maximum 
advance limit, the iron piece F23 located at the lower 
end of the strut 32 approaches the proximity switch 
APS3 to demagnetize the solenoid SOL962, whereby 
the truck 31 is suspended. Also, when the truck 31 has 
reached its maximum retreating limit, the iron piece 
F23 approaches the proximity switch APS2 to demag 
netize the solenoid SOL961, whereby the truck 31 is 
suspended. 
Subsequently, another preferred embodiment of the 

apparatus in accordance with the present invention as 
shown in FIG. 21 is described hereinafter. The slitter 
scorer apparatus comprises a rotary shear 1, a front 
guide 502, two slitter scorers 2 and 2, and a rear guide 
602 which are respectively arranged in order. Various 
mechanisms are combined in the slitter scorers 2 and 
2 as described later. Among the mechanisms, the rotary 
shear 1 and each slitter scorer 2 are same in construc 
tion as the rotary shear 1 and the slitter scorer 2 of the 
apparatus as shown in FIG. 1. The front guide 502 and 
the rear guide 602, the mechanisms which are com 
bined in two slitter scorers 2 and 2, are described here 
inafter in detail. Before we proceed with the descrip 
tion of the present invention, it is to be noted that like 
parts are designated by like reference numerals 
throughout the several views of the accompanying 
drawings. 
As shown in FIGS. 22 and 23, the mechanisms which 

are combined in two slitter scorers 2 and 2 are same in 
the other parts, as shown in the apparatus of FIG. 1 
though different in the following points. The stoppers 
44, which are secured to the struts 32 and 32 in the slit 
ter scorer apparatus as shown in FIG. 1 are not pro 
vided with, and the upper and lower slitter scorers 2 
and 2 which are elevatably fixed to the struts 32 and 32 
can contact with each other. Pin rods 48 and 48 are se 
cured to the center of the lower end portion of the 
plates 21 and 21 of the upper slitter scorer 2, and a 
shaft 472 is rotatably fixed to the center of the upper 
end portion of the plates 21 and 21 of the lower slitter 
scorer 2, a pair of pawls 47 and 47 being secured to 
both end portions of the shaft 472. A groove 471 with 
which a pin bar 48 of the upper slitter scorer can en 
gage is formed on each pawl 47. Oil cylinders 49 and 
49 are provided, for the oil cylinders 45 and 45 in the 
apparatus shown in FIG. 1, on the respective lower face 
of both ends of the truck 31 on which the struts 32 and 
32 are standing. The piston rod 491 of each oil cylinder 
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49 is elevatably engaged with the truck 31 and is pro 
jected into an opening portion 321 of the strut 32 
thereby to be connected with the center portion of the 
lower end of the lower slitter scorer 2. The stroke of the 
piston rod 491 of the oil cylinder 49 is determined so 
that the lower slitter scorer 2 can elevate from the max 
imum descending limit to the height H of the slitter 
scorer 2. 

Also, the proximity switch and the iron piece are re 
placed as follows. As understood from FIGS. 22 and 
23, the proximity switch APS273 is suspended from the 
upper horizontal member 325 of the strut 32, and the 
iron piece F273 of the upper slitter scorer 2 which is 
located at its maximum ascending limit can put the 
switch into the operative condition. The proximity 
switches APS271, APS272, APS262 and APS28 are, in 
order, secured to the strut 32 from its upper portion to 
its lower portion. The switch APS271, when the upper 
slitter scorer 2 is above the lower slitter scorer 2 which 
is located at its maximum ascending limit, is put into 
the operative condition by the longitudinally long iron 
piece F271 of the upper slitter scorer 2. The switch 
APS272 is put into the operative condition by the iron 
piece F272 of the upper slitter scorer 2 which is in 
contact with the lower slitter scorer 2 which is located 
at its maximum ascending limit. The switch APS262 is 
put into the operative condition by the iron piece F262 
of the lower slitter scorer 2 which is located at its maxi 
mum ascending limit. The switch APS28 is put into the 
operative condition by the iron piece F28, which is 
fixed to the middle portion of the side face of the cover 
305 of the lower slitter scorer 2, while the lower slitter 
scorer 2 is elevating between its maximum descending 
limit and its maximum ascending limit. The proximity 
switch APS261 is secured to the truck 31, and the 
switch is put into the operative condition by the iron 
piece F261 of the lower slitter scorer 2 which is located 
at its maximum descending limit. The proximity switch 
APS24 is secured to the plate 21 of the upper slitter 
scorer 2 and the switch is put into the operative condi 
tion by a pawl 35 when the pawl 35 has been engaged 
with the pin rod 361 located at the lower end on the 
screw rod 36. The proximity switch APS25 is secured 
to the plate 21 of the lower slitter scorer 2 and the 
switch is put into the operative condition by a pawl 47 
when the pawl 47 has been engaged with the pin rod 48 
of the upper slitter scorer 2. Also, as in the apparatus 
as shown in FIG. 1, the proximity switch APS3 for de 
termining the advance limit of the truck 31 and the 
proximity switch APS2 for determining the retreating 
limit of the truck 31 are secured onto the wheel cover 
332 and the iron piece F23 for actuating these is se 
cured to the lower end of the strut 32. The front guide 
502 comprises guiding plates 56 and 57 as shown in 
FIG. 21. The guiding plate 56 extends almost horizon 
tally to an exit 1 EX of the rotary shear 1 from a place 
which is confronted with an entrance 2EN of the upper 
slitter scorer 2, the upper slitter scorer being in connec 
tion with the lower slitter scorer 2 which has descended 
to the descending limit. The guiding plate 56 is secured 
to a frame 58 which is secured to a base. The end por 
tion, on the side of the rotary shear 1, of the guiding 
plate 56 and the upper and lower rolls 14 and 15 of the 
rotary shear 1 keep a sufficient space so that the scraps 
of the corrugated board 7 may ride on the guiding plate 
56 and drop downwardly quickly without stopping. The 
guiding plate 57 is provided above the guiding plate 56 
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so that the corrugated board 7 being floated from the 
guiding plate 56 may be introduced to an entrance 2EN 
of the slitter scorer 2. The each guiding plate is pro 
vided with a sufficient width for guiding the corrugated 
board 7 and the end portions on the part of the slitter 
scorer are idly engaged between the struts 32 and 32 
and are adapted not to collide with the struts 32 and 32 
if the truck 31 is moved. A rear guide 602 comprises 
a horizontal guide 66 and a feeding guide 64 as shown 
in FIG. 21. The horizontal guide 66 comprises a guiding 
plate 661. The guiding plate 661 extends towards the 
cut off machine 9 from a place which is confronted 
with an exit 2EX of the upper slitter scorer 2, the upper 
slitter scorer being in connection with the lower slitter 
scorer 2 which has descended to the descending limit. 
Thus, the guiding plate 661 reaches a place which is 
closer somewhat towards the slitter scorer from the 
middle point between the slitter scorer 2 and the cut off 
machine 9. The guiding plate 661 is provided with a 
sufficient width for guiding the corrugated board 7. 
The end portions on the slitter scorer side are idly en 
gaged between the struts 32 and 32 and are adapted not 
to collide with the struts 32 and 32 if the truck 31 is 
moved. 
The feeding guide 64 is same in construction as the 

feeding guide 64 of the rear guide 601 in the slitter 
scorer apparatus as shown in FIG. 1. However, the end 
portions, on the side of the horizontal guide 66, of the 
guiding plates 641 and 642 are placed near the end por 
tion, on the side of the cut off machine 9, of the guiding 
plate 661 and are placed downwardly of the end. 
An air pressure circuit with respect to air cylinders 

185 and 185 in the rotary shear 1, and air cylinders 643 
and 644 in the rear guide 602 is shown in FIG. 24. The 
circuit shown in the FIG. 24 is the air pressure circuit 
(see FIG. 13) of the slitter scorer apparatus as shown 
in FIG. 1 wherein solenoid-operated valves 92 and 93, 
and air cylinders 524 and 542 are cut out. 
Subsequently, an oul pressure circuit with respect to 

an oil cylinders 49 and 49, an oil cylinder 34 with a 
double cushion for aligning which elevates the slitter 
scorers 2 and 2 is shown in FIG. 25. In the circuit as 
shown in FIG. 25, the oil cylinders 45 and 45 of the oil 
pressure circuit (see FIG. 14) in the slitter scorer appa 
ratus as shown in FIG. 1 is exchanged for the oil cylin 
ders 49 and 49, and a valve 97 is added to the oil pres 
sure circuit in the apparatus as shown in FIG. 1. The 
valve 97 is a solenoid controlled pilot operated valve 
wherein a 3-position double solenoid operated valve is 
combined with a 4-port 3-position pilot operated valve 
as a pilot valve and all the ports are closed in the neu 
tral position. The pump port of the valve 97 is a large 
diameter tube and is connected with the accumulator 
987. Also the port, on the side of the cylinder, of the 
valve 97 is connected with the oil pressure cylinders 49 
and 49 through the flow control valves 973 and 974, 
the pilot-operated check valve 955 and the distribution 
valve 956 by the large diameter tube. At a condition as 
shown in FIG. 25, the solenoids SOL971 and SOL972 
of the solenoid-operated valve 97 are demagnetized, 
while the solenoids SOL951 and SOL952 of the sole 
noid-operated-valve 95 are demagnetized, whereby the 
operation of the piston rod 491 of each oil cylinder 49 
is suspended. Also, the solenoids SOL961 and SOL962 
of the solenoid-operated valve 96 are demagnetized, 
whereby the piston rod 341 of the oil cylinder 34 is sus 
pended. 
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The electric circuits for the slitters scorer apparatus 

as shown in FIG. 21 are shown in FIGS. 26 and 27. Re 
ferring to FIG. 26, numeral 983 is a motor in an oil 
pressure circuit as shown in FIG. 25. Numeral r2 is a 
normally opened contact (A contact) for the relay 
R21. Numeral 43 is a motor for elevating the upper slit 
ter scorer 2 as shown in FIG. 22. The motor is rotated 
normally, when the contact r221 is closed, to ascend 
the screw rods 36 and 36, while the motor is rotated re 
versely, when the contact r231 is closed, to descend the 
screw rods 36 and 36. Contacts r221 and r231 are re 
spectively an A contact for the relays R22 and R23. 
Motor 192 is for the rotary shear and the contact r24 
is an A contact for the relay R24 in FIG. 27. Numeral 
988 is a pressure switch in an oil pressure circuit as 
shown in FIG. 25 and is closed when the oil pressure 
has exceeded its set value. The motor 30 which is con 
nected with a contact r26 is for the lower slitter scorer 
2. The motor 30 which is connected with a contact r27 
is for the upper slitter scorer 2. The contacts r26 and 
r27 are respectively an A contact for the relay R26 and 
R27 as shown in FIG. 27. PB21, PB221 and PB232 are 
respectively the same push button switch of a normally 
closed circuit type as the switch PB112 as shown in 
FIG. 15, while PB222 and PB231 are respectively the 
same push button switch of a normally opened circuit 
type as the switch PB111 as shown in FIG. 15. Contacts 
r25, r28, r29, r223 and r233 are respectively an A 
contact for the relay R25 in FIG. 27, a normally closed 
contact (B contact) for the relay R28 therein, a B 
contact for the relay R29 therein, a B contact for the 
relay R22 in FIG. 26 and a B contact for the relay R23 
therein. They provide the operating conditions for ele 
vating the upper slitter scorer. Also, r222 and r232 are 
respectively an A contact for relays R22 and R23 in 
FIG. 26, thus forming a self-holding circuit. The switch 
PB221 and switch PB222 are respectively operatively 
cooperated with the switch PB231, and with the switch 
PB232 thereby to form an interlocking circuit. 
Subsequently, referring to FIG. 27, PB24, PB25, 

PB28 and PB29 are respectively the same push button 
switch of a normally opened circuit type as the switch 
PB222 shown in FIG. 26. PB26 and PB27 are respec 
tively an order change instructions change-over switch 
of a lock type contact. When the order change instruc 
tions are turned into "E," the contact PB26 is closed. 
When the order change instructions are turned into 
"E," the contact PB27 is closed. When the order 
change instructions are put into "ST,' both contacts 
are closed. APS1 is a proximity switch in the rotary 
shear 1. APS24, APS25, APS3, APS2, APS261, 
APS272, APS273, APS28 and APS262 are respectively 
a proximity switch as shown in FIGS. 22 and 23. M21, 
M22, M23, M24 and M25 are respectively the same 
memory element as shown in FIG. 17. A21, A22, A23, 
A24, A25, A26, A27, A28, A29, A211, A212, A213, 
A214 and A215 are respectively same as the AND logi 
cal elements shown in FIG. 18. OR213, OR21, OR22, 
OR24, OR25, OR26, OR27, OR28, OR29, OR211 and 
OR212 are same as the OR logical elements as shown 
in FIG. 19. T21 is same as the ON DELAY logical ele 
ments shown in FIG. 16. SR21, SR22, SR23, SR24, 
SR25, SR26, SR27, SR28, SR29, SR211, SR212, 
SR213 and SR214 are respectively an AC circuit key 
ing output element. When they are in the operating 
condition, relays R24, R25, R26, R27, R28 and R29, 
and solenoids SOL91, SOL962, SOL961, SOL952, 
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SOL972, SOL951 and SOL971 are put into the opera 
tive condition by an AC voltage fed from terminals XO 
and YO. 

Sebsequently, an order change operation performed 
by the slitter scorer apparatus as shown in FIG. 21 is 
described hereinafter. Referring now to the apparatus 
as shown in FIG. 21, the corrugated board 7 which is 
successively fed from the double facer 8 passes the ro 
tary shear 1 and thereafter passes either one of the 
upper slitter scorer 2, the lower slitter scorer, or be 
tween the upper and lower slitter scorers 2 and 2 to the 
cut off machine 9 through the rear guid 602. The slitter 
scorer 2 or the space between the upper and lower slit 
ter scorers 2 and 2 which has been respectively main 
tained in advance in any given order while they are not 
in use respectively is corresponded with the corrugated 
board 7 which is guided into the front guide 502 after 
having past the rotary shear 1 and passes a predeter 
mined course, whereby the order change is performed. 
A case wherein the lower slitter scorer 2 is corre 
sponded with the corrugated board 7 in order to make 
the order change for the corrugated board 7 which is 
passing the upper slitter scorer 2, the upper slitter 
scorer 2 being in contact with the lower slitter scorer 
2 which is located in its maximum descending limit is 
described hereinafter. At first, the order change in 
structions change-over switch is Scitched to .." 
thereby to close the contact PB27 (see FIG. 27) and 
the switch PB24 (see FIG. 27) is pressed to rotate the 
motor 192 for the rotary shear 1. Each pawl 35 of the 
upper slitter scorer 2 is disengaged from the pin rod 
361 located at the lower end of the screw rod and each 
pawl 47 of the lower slitter scorer 2 is engaged with the 
pin rod 48 of the upper slitter scorer 2. After the above 
mentioned order change preparation has been com 
pleted, the order change starting switch PB25 is 
pressed to excite the solenoid SOL91 of the solenoid 
operated valve 91 (see FIG. 24). Thus, the piston rod 
1851 of each air cylinder 185 of the rotary shear 1 is 
projected thereby to descend the upper roll 14. When 
the corrugated board 7 is cut several times by the de 
scending operation of the upper roll 14, intervals are 
caused in a series of corrugated board flow. After the 
elapse of the set dalay time of the element T21 from the 
pressing operation of the starting switch PB25, and 
when the iron piece F 1 of the upper roll 14 has ap 
proached the proximity switch APS1 to actuate the 
switch, the relay R24 and the solenoid SOL91 are de 
magnetized. Accordingly, the upper roll 14 is raised 
and the motor 192 is suspended, whereby the upper roll 
14 stops. Also, the order change starting switch PB25 
is pressed to excite the solenoid SOL951 of the sole 
noid-operated valve 95 (see FIG. 25). The piston rod 
491 of each oil cylinder 49 begins to project at a low 
speed, and the upper and lower slitter scores 2 and 2 
begin to ascend at a low speed. After a while, as the 
iron piece F28 of the lower slitter scorer 2 approaches 
the proximity switch APS28 and actuates it, the sole 
noid SOL971 of the solenoid-operated valve 97 (see 
FIG. 25) is excited. The piston rod 491 of each oil cyl 
inder 49 begins to project at a high speed thereby to as 
cend the upper and lower slitter scorers 2 and 2 at a 
high speed. When the iron piece F28 has been sepa 
rated from the switch APS28 by the ascent of the lower 
slitter scorer 2, the solenoid SOL971 is demagnetized 
and the upper and lower slitter scorers 2 and 2 return 
to the low speed ascent again. Thus, when the lower 
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slitter scorer 2 has reached its maximum ascending 
limit, the iron piece F262 approaches the prxoimity 
switch APS262 thereby to actuate it. Therefore, the 
piston rods 491 and 491 stop to cause the entrance 
2EN of the lower slitter scorer 2 to be confronted with 
the corrugated board 7 which appears successively 
from the cut portion. When the iron piece F261 of the 
lower slitter scorer 2 is separated from the proximity 
switch APS261 by the ascent of the lower slitter scorer 
2 as described hereinbefore, the motor 30 of the lower 
slitter scorer starts to rotate. Also, as the upper slitter 
scorer 2 is ascended to cause the iron piece F271 of the 
upper slitter scorer 2 to approach the proximity switch 
APS271, the motor 30 of the upper slitter scorer stops. 

There is described hereinafter a case wherein the 
corrugated board 7 which is passing the lower slitter 
scorer 2 which is located in its maximum ascending 
limit is extended into the upper slitter scorer 2. At first, 
the same order change preparing operation as the 
above-mentioned order change operation is performed. 
Thereafter, the order change starting switch PB25 is 
pressed to cut the corrugated board 7 at the rotary 
shear 1. The solenoid SOL952 us excited, whereby the 
piston rods 491 and 491 of the oil cylinders 49 and 49 
start to retract at a low speed, and the upper and lower 
slitter scorers 2 and 2 start to descend at a low speed. 
Thereafter, as the iron piece 28 of the lower slitter 
scorer 2 approaches towards and separates from the 
switch APS28, the upper and lower slitter scorers 2 and 
2 descend at a high speed and then at a low speed. 
When the lower slitter scorer 2 has reached its maxi 
mum descending limit to cause the iron piece F2 1 to 
approach the switch APS26i, the solenoid SOL952 is 
demagnetized. Each piston rod 491 is suspended and 
the motor 30 of the lower slitter scorer 2 stops. Thus, 
the entrance 2EN of the upper slitter scorer 2 is corre 
sponded with the corrugated board 7. As the iron piece 
F271 is separated from the switch APS271 by the de 
scending operation of the upper slitter scorer 2, the 
motor 30 of the upper slitter scorer 2 starts to rotate. 

Subsequently, there is described hereinafter a case 
wherein the corrugated board 7 which is passing the 
lower slitter scorer 2 which is placed in its maximum 
ascending limit is extended between the upper and 
lower slitter scorers 2 and 2. At first, the position of the 
order change instructions change-over switch is 
changed into the “B” thereby to close the contact 
PB26. The switch PB24 (see FIG. 27) is pressed 
thereby to rotate the motor 192 of the rotary shear 1, 
each pawl 35 is engaged with the pin rod 361. Each 
pawl 47 is disengaged from the pin rod 48. Thereafter, 
as the corrugated board 7 is cut in the rotary shear 1 
by the pressing operation of the order change starting 
switch PB25. The lower slitter scorer 2 is descended to 
its maximum descending limit thereby to stop the 
motor 30. The corrugated board 7 which appears suc 
cessively from the cut portion is extended between the 
upper and lower slitter scorers 2 and 2. 
Subsequently, there is described hereinafter a case 

wherein the corrugated board 7 which is passing be 
tween the upper and lower slitter scorers 2 and 2 is ex 
tended to the lower slitter scorer 2. At first, the position 
of the order change instructions change-over switch is 
changed into'E' and the motor 192 is rotated by push 
ing the switch PB24. Then, the lower slitter scorer 2 
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reaches its maximum ascending limit by pressing the 
order change starting switch PB25 and the entrance 
2EN is confronted with the corrugated board 7. 
The order change operation which can be performed 

by the slitter scorer apparatus as shown in FIG. 21 is as 
follows. The corrugated board 7 which has been cut 
and fluted by passing the slitter scorer 2 is guided to the 
entrances 901 and (or) 902 of the cut off machine 9 by 
the rear guide 602. The corrugated board 7 which has 
past between the upper and lower slitters scorers 2 and 
2 is guided to either one of the entrance 901 or 902 of 
the cut off machine 9. The upper slitter scorer 2 which 
is not in use is ascended and maintained. The pawls 35 
and 35 are engaged with the pin rods 361 and 361 lo 
cated at the lower end of the screw rods 36 and 36 and 
the screw rods have descended in advance to the upper 
slitter scorer which is in contact with the lower slitter 
corer 2 which is located in its maximum ascending 
limit. The pawls 47 and 47 of the lower slitter scorer 
are disengaged from the pin rods 48 and 48. Under the 
above-mentioned conditions, the motor 43 is normally 
rotated by pushing the switch PB222 (see FIG. 26) 
thereby to ascend the screw rods 36 and 36, whereby 
the ascending operation of the upper slitter scorer 2 is 
performed. When the upper slitter scorer 2 has reached 
its maximum upper limit and the iron piece F273 of the 
upper slitter scorer has approached towards the prox 
imity switch APS273, the motor 43 stops. In order to 
descend the upper slitter scorer 2 which is located in its 
maximum ascending limit, the motor 43 is rotated re 
versely by pushing the switch PB231 (see FIG. 26) and 
the screw rods 36 and 36 are descended. As the upper 
slitter scorer 2 is descended from its maximum ascend 
ing limit and the iron piece 272 of the upper slitter 
scorer approaches towards the proximity switch 
APS272, the motor 43 stops. The maintenance of the 
lower slitter scorer 2 is performed when it is located in 
its maximum decending limit. The so-called aligning 
operation wherein the truck 31 is moved in accordance 
with the weaving motion of the corrugated board 7 is 
performed by the operation of a truck advancing Switch 
PB28 and a truck retreating switch PB29 (see FIG. 27) 
in the same way as in the apparatus shown in FIG. 1. 

What is claimed is: 
1. A slitter-scorer apparatus for slitting and fluting 

materials along a running direction which comprises, in 
combination, 

a. a rotary shear device containing an upper roll 
which is provided with a cutting edge which ex 
tends from the circumferential surface of said roll 
and a lower roll provided with a cutting edge 
receiving portion which is adapted to receive the 
depression of the cutting edge, means associated 
with at least one of the upper and lower rolls for 
bringing the cutting edge and the cutting edge 
receiving portion into engaging and disengaging re 
lationship with respect to each other, means for ro 
tating said rolls in opposite directions 

b. an upper and lower slitter-scorer device disposed 
downstream of the rotary shear, said upper and 
lower slitter-scorer device being substantially verti 
cally disposed with respect to each other said slitter 
portion of the device including an upper slitting roll 
provided with an upper cutting edge and a lower 
slitting roll provided with a lower cutting edge 
which corresponds to and is adapted to engage the 
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upper cutting edge, said upper and lower cutting 
edges being circular and extending substantially 
vertically from the circumferential surface of said 
rolls, said rolls being mounted for rotation, said 
scorer portion containing an upper fluting roll pro 
vided with substantially circular male fluting edges 
and a lower fluting roll provided with correspond 
ing substantially circular female fluting edges, said 
male and female fluting edges extending substan 
tially vertically from the circumferential surfaces of 
said rolls, said upper and lower fluting rolls being 
adapted for engagement and disposed behind the 
upper and lower slitting rolls, respectively, and said 
fluting rolls being mounted for rotation, means for 
rotating the upper and lower slitting rolls and the 
upper and lower fluting rolls, 

c. a front guide means extending from the exit of the 
rotary shear to the inlet of the slitter-scorer de 
vices, said front guide means comprising a feeding 
guide plate extending a distance from the exit of 
the rotary shear, an intermediate guide plate ex 
tending substantially horizontally from the feeding 
guide plate to an intermediate zone between the 
upper and lower slitter-scorer device, an upper 
guide plate extending obliquely upward from above 
the intermediate guide plate to the inlet of the 
upper slitter-scorer device and a lower guide plate 
extending obliquely downward from below the in 
termediate guide plate to the inlet of the lower slit 
ter-scorer device and means associated with the 
feeding guide plate for aligning said feeding guide 
plate with the lower guide plate, with the interme 
diate guide plate and with the upper guide plate, 
and - 

d. a rear guide means extending from the exit of the 
slitter-scorer device. 

2. The apparatus of claim 1 wherein the rear guide 
means comprises an intermediate guide plate which ex 
tends substantially horizontally a distance from the in 
termediate zone between the upper and lower slitter 
scorer devices, an upper guide plate which extends 
obliquely downward from the exit of the upper slitter 
scorer device to above the rear end portion of the inter 
mediate guide plate, a lower guide plate which extends 
obliquely upward from the exit of the lower slitter 
scorer device to below the rear end portion of the inter 
mediate guide plate and a feeding guide plate extending 
from the rear end of the lower guide plate. 

3. The apparatus of claim 2 wherein means are asso 
ciated with the feeding guide plate of the rear guide 
means for raising and lowering the rear end portion of 
the feeding guide plate. 

4. The apparatus of claim 2 wherein the feeding 
guide plate of the rear guide means is divided into at 
least two guide plates said guide plates being pivoted 
about their front end, and means for raising and lower 
ing the rear end portion of the feeding guide plate. 

5. The apparatus of claim 2 wherein means are pro 
vided for raising the upper slitter-scorer device to a po 
sition where its inlet corresponds with the upper guide 
plate of the front guide means and means are provided 
for lowering the lower slitter-scorer to a position where 
its inlet corresponds with the lower guide plate of the 
front guide means. 

6. The apparatus of claim 1 wherein the upper and 
lower slitter-scorer devices are in contact with each 
other and means are provided for raising the upper and 
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lower slitter-scorer devices together a distance equal to 
the height of a slitter-scorer device. 

7. The apparatus of claim 6 wherein the front guide 
means comprises a feeding guide plate extending from 
the exit of the rotary shear to the inlet of the upper slit 
ter-scorer device when the lower slitter-scorer is lo 
cated in its lowest position. 

8. The slitter-scorer apparatus of claim 7 wherein 
means are provided for separating the upper slitter 
scorer device from the lower slitter scorer device and 
for bringing said upper and lower slitter-scorer devices 
into allignment with the front guide means and the rear 
guide means. 

9. The apparatus of claim 7 wherein the rear guide 
means comprises a guide plate which extends substan 
tially horizontally a distance from the exit of the upper 
slitter-scorer device, said upper slitter-scorer device 
being in contact with the lower slitter-scorer device 
which is in its lowest position, and a feeding guide plate 
extending from the end of the horizontally disposed 
guide plate, said feeding guide plate being provided 
with means for raising and lowering the rear end por 
tion of said guide plate. 

10. The apparatus of claim 7 wherein the rear guide 
means comprises a guide plate which extends substan 
tially horizontally a distance from the exit of the upper 
slitter-scorer device, said upper slitter-scorer device 
being in contact with the lower slitter-scorer device 
which is in its lowest position, and a feeding guide plate 
composed of at least two guide plates which are in sub 
stantial parallel relationship with respect to each other 
and extending from the end of the horizontally dis 
posed guide plate, said feeding guide plates being pro 
vided with means for raising and lowering the rear end 
portions of said guide plates. 

11. The slitter-scorer apparatus of claim 1 wherein 
the slitter-scorer includes bearings for supporting the 
upper slitting roll and the upper fluting roll, said bear 
ings being disposed in a bearing case which is rotatably 
engaged with roll shaft plates of the slitter-scorer, said 
lower slitting roll and lower fluting roll being supported 
by bearings incorporated in a stationary bearing case 
which is secured to the roll shaft plates, gear means Se 
cured to the end portion of each shaft of the upper and 
lower slitting rolls and the upper and lower fluting rolls, 
means for rotating the bearing case, said bearing case 
being rotatably engaged with the roll shaft plate, 
thereby causing the upper and lower cutting edges of 
the upper and lower slitting roll to approach towards 
and be separated from each other and to engage with 
and separate from the gears of the end portion of each 
shaft of the upper end of the lower slitting rolls, thereby 
causing the male and female fluting edges of the upper 
and lower fluting rolls to approach towards and sepa 
rate from each other and to engage with and separate 
from the gears of the end portion of each shaft of the 
upper and lower slitting rolls, and means for driving the 
gear of the end portion of each shaft of the lower slit 
ting roll and the gear of the end portion of each shaft 
of the lower fluting roll. 

12. A slitter-scorer apparatus of claim 11 wherein 
means are provided for moving the two slitter scorers 
at a right angle direction with respect to the running di 
rection of the materials being treated. 

13. The apparatus of claim 2 wherein the rear guide 
means is followed by a cutoff machine. 
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14. The slitter-scorer apparatus of claim 1 wherein 

said materials are elongated and flat objects which are 
delivered in succession in the direction of the feeding 
operation and subsequently delivered to the inlet of a 
cut-off machine. 

15. The slitter-scorer apparatus of claim 14 wherein 
the upper and lower rolls of the rotary shear are dis 
posed substantially parallel to each other and at sub 
stantially right angles to the direction of movement of 
said flat objects, the cutting edge of said upper roll ex 
tending parallel to the roll axis for cutting said flat ob 
jects at right angles to the direction of movement of 
said flat objects. 

16. The slitter-scorer apparatus of claim 1 wherein 
means are provided for elevating the front end portion 
of the upper guide plate of the front guide means from 
a first position above the front end portion of the inter 
mediate guide plate to a second position further ele 
vated above said first position. 

17. The slitter-scorer apparatus of claim 3 wherein 
the downstream ends of the upper guide plate, the in 
termediate guide plate and the lower guide plate of the 
rear guide means converge toward each other so that 
the feeding guide plate can further convey the flat ob 
jects received from the upper intermediate or lower 
guide plates. 

18. The slitter-scorer apparatus of claim 13 wherein 
the cut-off machine is provided with two inlets and the 
rear end portion of the feeding guide plate is adjustable 
to accommodate the two inlets of the cut-off machine. 

19. A slitter-scorer apparatus for slitting and fluting 
materials along a running direction which comprises, in 
combination 

a. a rotary shear device containing an upper roll 
which is provided with a cutting edge which ex 
tends from the circumferential surface of said roll 
and a lower roll provided with a cutting edge 
receiving portion which is adapted to receive the 
depression of the cutting edge, means associated 
with at least one of the upper and lower rolls for 
bringing the cutting edge and the cutting edge 
receiving portion into engaging and disengaging re 
lationship with respect to each other, means for ro 
tating said rolls in opposite directions 

b. a front guide means extending from the exit of the 
rotary shear to the inlet of the slitter-scorer device, 

c. an upper and lower slitter-scorer device disposed 
downstream of the rotary shear, said upper and 
lower slitter-scorer device being in mutual contact 
with each other and substantially vertically dis 
posed with respect to each other, said slitter por 
tion of the device including an upper slitting roll 
provided with an upper cutting edge and a lower 
slitting roll provided with a lower cutting edge 
which corresponds to and is in contact with the 
upper cutting edge, said upper and lower cutting 
edges being circular and extending substantially 
vertically from the circumferential surface of said 
rolls, said rolls being mounted for rotation, said 
scorer portion containing an upper fluting roll pro 
vided with substantially circular male fluting edges 
and a lower fluting roll provided with correspond 
ing substantially circular female fluting edge, said 
male and female fluting edges extending substan 
tially vertically from the circumferential surfaces of 
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said rolls, said upper and lower fluting rolls being 
adapted for engagement and disposed behind the 
upper and lower slitting rolls, respectively, and said 
fluting rolls being mounted for rotation, means for 
rotating the upper and lower slitting rolls and the 
upper and lower fluting rolls, 

d. means for raising and lowering the upper and 
lower slitter-scorers together at least a distance 
equal to the height of the slitter-scorer, so that the 
entrance of the upper and lower slitter-scorers may 
be adjusted to correspond with the front guide 
IleanS, 

e. a cut-off machine disposed behind the slitter 
scorer device, and 

f. a rear guide means extending from the exit of the 
slitter-scorer device to the inlet to the cut-off ma 
chine. 

20. The slitter-scorer apparatus of claim 19 wherein 
means are provided for separating the upper slitter 
scorer from the lower slitter-scorer so that the objects 
being treated may pass between the upper slitter-scorer 
and the lower slitter-scorer. 

21. The apparatus of claim 19 wherein the rear guide 
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means comprises a guide plate which extends substan 
tially horizontally a distance from the exit of the upper 
slitter-scorer device, said upper slitter-scorer device 
being in contact with the lower slitter-scorer device 
which is its lowest position, and a feeding guide plate 
extending from the end of the horizontally disposed 
guide plate to the inlet of the cut-off machine, said 
feeding guide plate being provided with means for rais 
ing and lowering the rear end portion of said guide 
plate. 

22. The apparatus ofclaim 19 wherein the cut-offma 
chine contains at least two inlets therefor and wherein 
the rear guide means comprises a guide plate which ex 
tends substantially horizontally a distance from the exit 
of the upper slitter-scorer device, said upper slitter 
scorer device being in contact with the lower slitter 
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scorer device which is in its lowest position and a feed 
ing guide plate composed of at least two guide plates 
which are a substantial parallel relationship with re 
spect to each other and extending from the end of the 
horizontally disposed guide plate to the inlets of the 
cut-off machine, said feeding guide plates being pro 
vided with means for raising and lowering the rear end 
portions of said guide plates so as to correspond with 
the inlets to the cut-off machines. 
23. The slitter-scorer apparatus of claim 19 wherein 

the slitter-scorer includes bearings for supporting the 
upper slitting roll and the upper fluting roll, said bear 
ings being disposed in a bearing case which is rotatably 
engaged with roll shaft plates of the slitter-scorer, said 
lower slitting roll and lower fluting roll being supported 
by bearings incorporated in a stationary bearing case 
which is secured to the roll shaft plates, gear means se 
cured to the end portion of each shaft of the upper and 
lower slitting rolls and the upper and lower fluting rolls, 
means for rotating the bearing case, said bearing case 
being rotatably engaged with the roll shaft plate, 
thereby causing the upper and lower cutting edges of 
the upper and lower slitting roll to approach towards 
and be separated from each other and to engage with 
and separate from the gears of the end portion of each 
shaft of the upper end of the lower slitting rolls, thereby 
causing the male and female fluting edges of the upper 
and lower fluting rolls to approach towards and sepa 
rate from each other and to engage with and separate 
from the gears of the end portion of each shaft of the 
upper and lower slitting rolls, and means for driving the 
gear of the end portion of each shaft of the lower slit 
ting roll and the gear of the end portion of each shaft 
of the lower fluting roll. 

24. The slitter-scorer apparatus of claim 1 wherein a 
cut-off machine provided with at least one inlet thereto 
is disposed behind the rear guide means. 

:k sk. k. k. k. 


