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The present invention has relation to apparatus for 
slotting cardboard and the like for the manufacture of 
boxes, in which connection it has been usual to crease 
a cardboard, or like blank with parallel creases longi 
tudinally, and laterally in a creasing machine, and, to slot 
the blank adjacent the corners in a separate machine sub 
sequently, the slotting taking place in alignment with the 
crease and presenting four corner flaps which are Sub 
seguently riveted or otherwise attached to adjacent side 
flaps in the construction or manufacture of the box and 
the present invention relates particularly to a rotary slot 
ting, machine for this purpose. 

Heretofore it has been usual for two radially disposed 
male knives to be adjustably bolted to a rotatable disc 
or the like so that the male blades engage a circumfer 
ential slot or slots forming a female blade or blades in a 
complementary rotatable disc, two or more of Such units 
being arranged in spaced relationship transversely rela 
tive to the direction of feed of the blank through the ma 
chine. It will be appreciated that when it is desired 
to adjust the machine to a different size of blank it may 
be necessary to effect some or all of the following adjust 

ents: 
(a) The angular radial adjustment of each, blade on 

the disc or the like relative to the other blade on the 
same disc or the like so as to predetermine the spacing 
Exten two slots parallel to the direction of travel of the 
Slank. 

(b). The adjustment of the feed mechanism relative 
to the angular setting of the blades effected by (a). 

(c) The adjustment laterally relative to the direction 
offeed of the blank of the units comprising the pairs of 
male and female knives so that the spacing of the slots 
transversely of the blank may be set. 
With mechanism at present in use, the aforesaid ad 

justments necessitate the expenditure of considerable 
time by a skilled mechanic and it is the object of the 
present invention to provide an apparatus in which each 
of the three above mentioned adjustments may be readily 
and accurately effected by remote control conveniently 
grouped at one end of the machine without risk of dan 
age to the apparatus such as might obtain if a male knife 
was adjusted transversely relative to the direction offeed 
of the blank inaccurately in relation to the associated 
female knife, or if a. male knife was incorrectly adjusted 
angularly relative to the associated female knife. 

Another object of the invention is to provide an im 
proved cutting mechanism provided with a plurality of 
cutting elements positioned to rotate in the same plane, 
which elements may be angularly shifted by simple con 
trol, means to adjust their respective position with respect 
to each other and with respect to the rotational position 
of the driving means. 
Another object is to provide an improved multi-bladed 

cutting mechanism provided with novel mechanism in 
the form, of quick threaded gears and coacting threaded 
members positioned in the drive. gearing of the mecha 
nism for adjusting the angular displacement of the cut 
ting elements relative to each other, and for adjusting 
the rotational position of the cutting elements relative to 
the rotational position of the driving means which serves 
to adjust the timing of the feed mechanism control means. 
The invention consists of apparatus for slotting card 

board, and the like for the manufacture of boxes where 
in there are provided a pair of rotatable radially disposed 
knives adapted to slot a blank of cardboard in Spaced 
alignment characterized in that the pair of knives are each 
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carried by one of a pair of concentric and relatively rp 
tatable annuli which are driven through gearing at the 
same speed from a common source means being pro 
vided for adjusting the rotational angular setting of the 
drive to one of said annuli, relative to the other whereby 
the angular radial setting of one blade relative to the 
other may be adjusted. 
A convenient embodiment of the present invention will 

now be described with reference to the accompanying 
drawings in which: 

Fig. 1 is a front elevation of the complete machine. 
Fig. 2 is a section on the line 2-2 of Fig.1. 
Fig. 3 is a part-sectional plan of the adjusting 

mechanism, 
Fig. 4 is a sectional front elevation of one of the slot 

ting units. 
Fig. 5 is a section on the line 5-5 of Fig. 4 and 
Fig. 6 is a perspective schematic view showing the 

gearing and shafting arrangement. 
In the embodiment illustrated there is shown a mail 

frame 6 within which are mounted two fixed longitudi 
nally extending shafts 7 and 8 on which are slidably 
mounted sub-frames 9 and iO for the slotting units. de 
tails of which will be given hereinafter. The frames 9 
and 10 have engagement, with a screw spindle. 11 fur 
nished with a right and left hand thread whereby, when 
the spindle 11 is rotated by a handle 12: the frames 9 and 
50 partake of equal; and opposite movement; towards or 
away from one another. The drive to the mechanism 
is imparted, through, a chain, wheel 13 mounted upon a 
sleeve.; carrying a cam 4 which, controls the operation 
of feed mechanism of known kind; for feeding: the card 
board blanks to the mechanism. Also mounted on the 
same sleeve is a pinion. 15, which through a gear: train 
generally designated 16, transmits the rotational move 
ment to a pinion 17 on a spindle 18, which, is disposed 
behind the spindle 19, as viewed in Fig. 1. The pinion 
17 has an internal quick, thread, and is mounted, upon, an 
extension of the spindle 18, which is furnished with a 
quick thread 20, and since the pinion 7 is prevented 
from axial movement relative, to the frame 6, provided 
the spindle 18 is prevented from axial movement, any 
rotational motion: imparted to the pinion, 17 is imparted 
to the spindle. 18. Mounted on the spindle E8, and con 
nected thereto. by. a keyway and prevented from move 
ment relative to the frame 6. is a pinion 21, which meshes 
with a pinion 22 freely mounted about the shaft 7, which 
in turn meshes with a pinion 23 on the spindle 19. This 
pinion. 23, has an internal quick thread which, engages 
an external quick, thread 24 on the spindle 19. So that pro 
vided the spindle. 19 is prevented from axial movement 
rotational motion of the pinion 23, which is prevented 
from axial movement relative to the frame 6, is in 
parted to the spindle 19. 
On the spindle 18 are two pinions 25 and 26 carried 

by the frames 9, and 10, respectively, which engage with 
keyways on the spindle 18, so as to permit of the sliding 
movement of these pinions with the frames 9 and 10 
whilst ensuring that rotation of the spindle 18 is in 
parted to the pinions. Similarly, on the spindle, 19. are 
two pinions 27 and 28 carried by the frames 9 and 10 
respectively which engage, a keyWay on the spindle. 19 
and permit of the axial sliding movement of these pinions 
relative to the spindle 19 but ensure that rotation of the 
spindle 19, is imparted to the said pinions. 
Each of the spindles i8 and 9 has means for adjust 

ing it longitudinally in the frame 6 which is best shown 
in Fig. 3. The ends of the spindles 8 and 19 remote 
from the pinion 7 are each formed with reduced, ex 
tensions, 18a and 9a, about, which, is mounted an exter 
naily screw, threaded sleeve 29 which engages an in 
ternally, screw, threaded boss 30 in the frame 6, the sleeve 
29 being furnished with a hand wheel 31 whereby the 
sleeve. 29 can be rotated to move the associated spindle 
18, or 9 axially within the frame 6. A lock nut, 32;is 
associated with each, sleeve 29; to maintain. the associated 
spindle in its position of adjustment. 

Since the two slotting units in the frames 9, and 10, are 
exactly similar only one of these units, will be described 
and for this purpose reference is best made to Figs, 4 
and 5. Connected to the frame 9. are two sleeves 33 and 
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34 which slidingly engage the fixed shafts 7 and 8 re 
spectively. Rotatably mounted about the sleeve 33 by 
means of anti-friction bearings is a sleeve 35 which 
carries at one end a pinion 36 which meshes with the 
pinion 25 on the spindle 18 and rotatably mounted about 
the sleeve 35 is another sleeve 37 carrying a pinion 33 
which meshes with the pinion 27 on the spindle 19. The 
pinion 36 also meshes with a pinion 39 mounted upon a 
sleeve 40 rotatably mounted by means of anti-friction 
bearings about the sleeve 34 whilst the pinion 33 meshes 
with a pinion 4 connected to a sleeve 42 rotatably 
mounted about the sleeve 40. The sleeve 35 carries 
what may be termed a male knife 43 whilst the sleeve 
37 carries another male knife 44 and the sleeve 40 carries 
a female knife 45 whilst the sleeve 42 carries a female 
knife 46. By the term “female knife' is meant a knife 
formed by two spaced plates between which the asso 
ciated male knife is caused to enter during the rotation 
of the sleeves and it will be understood that since the 
sleeves 35 and 40 are positively geared together by means 
of the pinions 36 and 39 the knives 43 and 45 are always 
at the correct relative setting whilst the knives 44 and 46 
are always at the same relative setting due to the inter 
engagement of the pinions 38 and 41. 

If it is desired to operate on a cardboard blank of dif 
ferent dimensions from the one for which the machine 
is set, it will be understood that it may be necessary to 
alter the setting of the knife 43 relative to the knife 44 
and effect an exactly corresponding adjustment of the 
setting of the knife 45 relative to the knife 46 without 
disturbing the setting of the knife 43 relative to the knife 
45 or the knife 44 relative to the knife 46. According 
to the present invention this can readily be accomplished 
and in the embodiment shown is effected in the follow 
ing manner. The lock nut 32 on the sleeve 29 asso 
ciated with the spindle 19, is first slackened whereupon 
the hand wheel 31 can be rotated so as to move the 
spindle 19 axially. This axial movement of the spindle 
19 due to the quick thread 24 moving relative to the 
internal thread of pinion 23 will effect an angular ad 
justment of the pinion 23 relative to the spindle 19. 
Since the knives 43 and 45 are driven from the spindle 18 
whilst the knives 44 and 46 are driven from the spindle 
19, it will be appreciated that the axial movement of 
the spindle 19 will effect an angular setting of the knives 
43 and 45 relative to the knives 44 and 46. This resuit 
is obtained since the inertia of the driving gear, i.e. chain 
wheel 13, pinion 15, gear train 6, pinion 17, shaft 18, 
pinions 21 and 22, tends to maintain pinion 23 from 
rotation while shaft 19 rotates due to the coaction of the 
quick threads. The adiusting movement of shaft 19 
relative to pinion 23 serves to rotate pinion 27 which in 
turn rotates threadedly engaged members 37-42 rela 
tive to members 35-40. However if the size of the 
blank now to be used is different from that for which 
the machine was set it may also be necessary to adjust the 
setting of all the knives relative to the feed mechanism 
which is controlled by the cam 14. This adjustment can 
be effected by first slackening the lock nut 32 on the 
sleeve 29 associated with the spindle 8 and then rotat 
ing the associated hand wheel 31 so as to move the spin 
dle 18 axially. Movement of the spindle 18 axially by 
virtue of the quick thread engagement between the said 
spindle and the pinion 17 will effect an angular adjust 
ment of the pinion 17 relative to the spindle 18 and 
thereby effect an adjustment of the cam 4 relative to ail 
the knives to adjust the timing of the feed mechanism 
to accord with the new size of blank to be fed. 
To adjust the knives transversely relative to the path 

of travel of the blank it is only necessary to rotate the 
handle 12 which effects corresponding movement in op 
posite direction of the frames 9 and 10 which carry the 
two complete slotting units and this adjustment will have 
nois upon the other adjustments or settings described. 

Ca1: 
1. In apparatus for cutting cardboard or the like, 

comprising in combination, a first cutting blade sup 
ported on a first rotatable member, a second cutting 
blade supported on a second rotatable member, said 
first and second cutting blades positioned in the same 
plane and mounted to rotate about a common axis, a 
driving means, a gear train connecting said driving means 
and said first and second rotatable members, said gear 
train comprising a gear having a quick thread coacting 
with a complementary thread supported on an axially 
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4. 
movable shaft, which shaft is connected to drive one of 
said rotatable members, and means for axially moving 
said shaft relative to said threaded gear to effect angular 
Signal adjustment of said first and second cutting 
blades. 

2. In apparatus for cutting cardboard or the like, the 
combination comprising, a first cutting blade supported 
on a first rotatable member, a second cutting blade Sup 
ported on a second rotatable member, said first and sec 
ond cutting blades positioned in the same plane and 
mounted to rotate about a common axis, a driving means, 
a gear train connecting said driving means and said first 
and second rotatable members, said gear train comprising 
a gear having a quick thread coacting with a comple 
mentary thread supported on an axially movable shaft, 
which shaft is connected to drive said first and second 
rotatable members, and means for axially moving said 
shaft relative to said threaded gear to effect angular ro 
tational adjustment of said cutting blades with respect to 
the rotational position of said driving means. 

3. In apparatus for cutting cardboard or the like, the 
combination comprising, a first cutting blade supported 
on a first rotatable member, a second cutting blade Sup 
ported on a second rotatable member, said first and 
second cutting blades positioned in the same plane and 
mounted to rotate about a common axis, a driving means, 
a gear train connecting said driving means and said first 
and second rotatable members, said gear train compris 
ing a first gear having a quick thread coacting with a 
complementary thread supported on a first axially mov. 
able shaft, which shaft is connected to drive said first 
and second rotatable members, said gear train further 
comprising a second gear having a quick thread coacting 
with a complementary thread supported on a second 
axially movable shaft, which shaft is connected to drive 
one of said rotatable members, means for axially mov 
ing said first shaft relative to said first threaded gear to 
effect angular rotational adiustment of said cutting blades 
with respect to the rotational position of said driving 
means, and means for axially moving said second shaft 
relative to said second threaded gear to effect angular 
Signal adjustment of said first and second cutting 
lades. 
4. Apparatus for cutting cardboard or the like, com 

prising in combination, a first pair of concentrically posi 
tioned rotatable annuli comprising a rotatable outer 
member having a radially disposed cutting blade mount 
ed thereon and a rotatable inner member having a ra 
dially disposed cutting blade mounted thereon, a second 
pair of concentrically positioned rotatable annuli com 
prising a rotatable outer member in driving engagement 
with said outer member of the first pair of annuli hav 
ing a radially disposed cutting blade mounted thereon 
complementary to said blade mounted on said outer 
member of the first pair of annuli and a second rotatable 
inner member in driving engagement with the inner 
member of the first pair of annuli having a radially dis 
posed cutting blade mounted thereon complementary to 
the blade mounted on said inner member of the first 
pair of annuli, said cutting blades mounted on the outer 
members of said first and second pairs of annuli con 
stituting a first set of cutting blades and said cutting 
blades mounted on the inner members of said first and 
second pairs of annuli constituting a second set of cut 
ting blades, said first and second pairs of concentrically 
positioned rotatable annuli mounted in substantially 
parallel relation a spaced distance apart to effect cut 
ting relation of the first and second sets of blades inter 
mediate the pairs of annuli, driving means, a gear train 
connecting said driving means and said outer and inner 
members of said pairs of concentrically positioned annuli, 
and means positioned in said gear train for adjusting the 
relative angular displacement of both of said inner mem 
bers with respect to both of said outer members, whereby 
the angular position of one set of cutting blades can be 
shifted with respect to said other set of cutting blades. 

5. Apparatus for cutting cardboard or the like, com 
prising in combination, a first pair of concentrically posi 
tioned rotatable annuli comprising a rotatable outer mem 
ber having a radially disposed cutting blade mounted 
thereon and a rotatable inner member having a radially 
disposed cutting blade mounted thereon, a second pair 
of concentrically positioned rotatable annuli comprising 
a rotatable outer member in driving engagement with said 

85 outer member of the first pair of annuli having a radially 
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: disposed cutting, blade mounted: thereon complementary 
i to said blade mounted on-said outer member of the first 
pair of annuli and a second rotatable inner member in 
driving engagement with thc inner member of the first 
pair of annuli having a radially disposed cutting blade 
mounted thereon complementary to the blade mounted on 
said inner member of the first pair of annuli, said cutting 
blades mounted on the outer. members of said first and 
second pairs of annuli constituting a first set of cutting 
blades and , said cutting blades mounted on the inner 
members of said first and second pairs of annuli constitut 
ing a second set of cutting blades, said first and second 
pairs of concentrically positioned rotatable annuli 

: mounted in substantially. parallel relation a spaced dis 
tance apart to effect cutting relating of the first and sec 
ond sets of blades intermediate the pairs of annuli, driv 
ing means, a gear train connecting said driving means and 

- said outer and inner. members of said pairs of concentri 
cally positioned annuli, said gear train comprising a gear 
having a quick thread coacting with a complementary 
thread supported on an axially movable shaft, which shaft 
is connected to drive one of the sets of cutting blades, 
and means for axially moving said shaft relative to said 
threaded gear to effect angular rotational adjustment of 
one set of cutting blades with respect to said other set 
of cutting blades. 

6. In an apparatus for cutting cardboard or the like 
provided with a driving means and feed mechanism for 
the stock, the combination comprising, a first pair of con 
centrically positioned rotatable annuli comprising a ro 
tatable outer member having a radially disposed cutting 
blade mounted thereon and a rotatable inner member 
having a radially disposed cutting blade mounted thereon, 
a second pair of concentrically positioned rotatable an 
nuli comprising a rotatable outer member in driving en 
gagement with said outer member of the first pair of 
annuli having a radially disposed cutting blade mounted 
thereon complementary to said blade mounted on said 
outer member of the first pair of annuli and a second 
rotatable inner member in driving engagement with the 
inner member of the first pair of annuli having a radially 
disposed cutting blade mounted thereon complementary 
to the blade mounted on said inner member of the first 
pair of annuli, said cutting blades mounted on the outer 
members of said first and second pairs of annuli constitut 
ing a first set of cutting blades and said cutting blades 
mounted on the inner members of said first and second 
pairs of annuli constituting a second set of cutting blades, 
said first and second pairs of concentrically positioned 
rotatable annuli mounted in substantially parallel rela 
tion a spaced distance apart to effect cutting relation of 
the first and second sets of blades intermediate the pair 
of annuli, a gear train connecting said driving means 
and said outer and inner members of said pairs of con 
centrically positioned annuli, said gear train comprising 
a gear having a quick thread coacting with a comple 
mentary thread on an axially movable shaft, which shaft 
is connected to drive both said inner and outer rotatable 
members of both pairs of concentrically positioned an 
nuli, and means for axially moving said shaft relative to 
said threaded gear to effect angular rotational adjustment 
of both sets of cutting blades with respect to the rota 
tional position of said driving means to adjust the timing 
of the feed mechanism. 

7. In an apparatus for cutting cardboard or the like 
provided with a driving means and feed mechanism for 
the stock, the combination comprising, a first pair of con 
centrically positioned rotatable annuli comprising a ro 
tatable outer member having a radially disposed cutting 
blade mounted thereon and a rotatable inner member 
having a radially disposed cutting blade mounted there 
on, a second pair of concentrically positioned rotatable 
annuli comprising a rotatable outer member in driving 
engagement with said outer member of the first pair of 
annuli having a radially disposed cutting blade mounted 
thereon complementary to said blade mounted on said 
outer member of the first pair of annuli and a second ro 
tatable inner member in driving engagement with the 
inner member of the first pair of annuli having a radi 
ally disposed cutting blade mounted thereon comple 
mentary to the blade mounted on said inner member 
of the first pair of annuli, said cutting blades mounted 
on the outer members of said first and second pairs of 
annuli constituting a first set of cutting blades and said 
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6 
'cutting blades mounted on the inner members of said 
first,and second pairs of annuliconstituting...a second set 

..of cutting blades, said first and second pairs of concen 
trically positioned rotatable: annuli mounted; in substan 
tially, parallel relation a spaced distance: apart to; effect 
cutting relation of the first and second sets of blades in 
termediate the pair of annuli, a gear train connecting 
said driving means and said outer and inner members of 
-Said pairs: of concentrically positioned annuli, said: gear 
train comprising: a first gear having a quick thread co 
acting with a complementary, thread supported on a first 
axially, movable shaft, which shaft. is connected to drive 
both said inner and outer rotatable members of both pairs of concentrically positioned annuli, said gear: train 
further comprising a second gear having a quick thread 

: coacting, with a complementary thread supported on a 
second: axially movable shaft, which shaft is connected 

1 to drives one of the sets. of cutting blades, means for 
axially moving said seconds shaft relative to said second 
threaded gear to effect angular rotational adjustment of 
one set of cutting blades with respect to said other set of 
cutting blades, and means for axially moving said first 
shaft relative to said first threaded gear to effect angular 
rotational adjustment of both sets of cutting blades with 
respect to the rotational position of said driving means to 
adjust the timing of the feed mechanism. 

8. In an apparatus for cutting cardboard or the like 
provided with a driving means and feed mechanism for 
the stock, the combination comprising, a frame, a pair of 
laterally movable slotting units supported on said frame, 
each of said slotting units comprising a first pair of con 
centrically positioned rotatable annuli comprising a ro 
tatable outer member having a radially disposed cutting 
blade mounted thereon and a rotatable inner member 
having a radially disposed cutting blade mounted thereon, 
a second pair of concentrically positioned rotatable an 
nuli comprising a rotatable outer member in driving en 
gagement with Said outer member of the first pair of 
annuli having a radially disposed cutting blade mounted 
thereon complementary to said blade mounted on said 
outer member of the first pair of annuli and a second ro 
tatable inner member in driving engagement with the 
inner member of the first pair of annuli having a radially 
disposed cutting blade mounted thereon complementary 
to the blade mounted on said inner member of the first 
pair of annuli, said cutting blades mounted on the outer 
members of Said first and second pairs of annuli con 
stituting a first set of cutting blades and said cutting 
blades mounted on the inner members of said first and 
second pairs of annuli constituting a second set of cutting 
blades, said first and second pairs of concentrically posi 
tioned rotatable annuli of each slotting unit in substan 
tially parallel relation a spaced distance apart to effect 
cutting relation of the first and second sets of blades 
intermediate the pair of annuli, a gear train connecting 
Said driving means and said outer and inner members 
of Said pairs of concentrically positioned annuli of each 
of said slotting units, and means for moving each of 
said slotting units laterally with respect to the direction 
of feed of the stock to adjust the distance between the 
sets of cutting blades of the slotting units. 

9. In an apparatus for cutting cardboard or the like 
provided with a driving means and feed mechanism for 
the stock, the combination comprising, a frame, a pair 
of laterally movable slotting units supported on said 
frame, each of said slotting units comprising a first pair 
of concentrically positioned rotatable annuli comprising 
a rotatable outer member having a radially disposed cut 
ting blade mounted thereon and a rotatable inner mem 
ber having a radially disposed cutting blade mounted 
thereon, a Second pair of concentrically positioned ro 
tatable annuli comprising a rotatable outer member in 
driving engagement with said outer member of the first 
pair of annuli having a radially disposed cutting blade 
mounted thereon complementary to said blade mounted 
on said outer member of the first pair of annuli and a 
Second rotatable inner member in driving engagement 
With the inner member of the first pair of annuli having 
a radially disposed cutting blade mounted thereon com. 
plementary to the blade mounted on said inner member 
of the first pair of annuli, said cutting blades mounted on 
the outer members of said first and second pairs of an 
nuli constituting a first set of cutting blades and said 
cutting blades mounted on the inner members of said 
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first and second pairs of annuli constituting a second set 
of cutting blades, said first and second pairs of concentri 
cally positioned rotatable annuli of said slotting units 
mounted in substantially parallel relation a spaced dis 
tance apart to effect cutting relation of the first and sec 
ond sets of blades intermediate the pair of annuli, a gear 
train connecting said driving means and said outer and 
inner members of said pairs of concentrically positioned 
annuli of each of said slotting units, said gear train com 
prising means for adjusting the relative angular displace 
ment of both of said inner members with respect to both 
of said outer members of said slotting units to shift the 
angular position of the first sets of blades with respect to 
said second sets of blades, said gear train further com 
prising means for adjusting the relative angular position 
of both sets of cutting blades on each of said slotting units 
with respect to the rotational position of the driving 
means to adjust the timing of the feed mechanism, and 

10 

means for moving each of said slotting units laterally with 

8 
respect to the direction of feed of the stock to adjust the 
distance between the sets of cutting blades of the slotting 
unit. 
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