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UNITED STATES PATENT office 
2,164,436 

BOX BANKING MACH NE 
Marshall A. Waters, Chicago, Ill. 

Application March 31, 
23 Claims. 

This inventiona relates to improvements in box 
blanking machines. - 

It is the primary object of the invention, broad 
ly stated, to provide a machine by which box 
blanks can be manufactured with greater speed 
and at less expense than has heretofore been pos 
sible. 
More specifically, the objects of the invention 

include the provision of means whereby inexpen 
sive material may be scored longitudinally of the 
grain without any danger of cracking; the pro 
vision of an improved distributing means having 
a purely rotative motion whereby it functions 
more smoothly than the reciprocating or Oscil 
latory deflectors heretofore used; and the provi 
sion of a machine in which the cutting and SCOr 
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ing die rolls and distributing rolls are unitarily 
assembled on a single sub-frame mounted on the 
machine bed for unitary interchange with other 
sub-frames, whereby the time and labor required 
to convert the machine for manufacturing boxes 
of different sizes and shapes is reduced to a mini 
mum. In this latter connection it is important 
that the present machine takes into considera 
tion the relation of the interchangeable units to 
the delivery belts and to the electric eye mecha 
nism by which the functioning of the die and dis 
tributing rolls carried by the aforesaid units is 
made to synchronize with the printed matter car 
ried by the web stock from which the box blanks 
are scored. 
Other objects will appear in more detail from 

the following disclosure wherein my invention is exemplified. 
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In the drawings: 
Figure 1 is a view partially in longitudinal Sec 

tion and partially in side elevation showing an 
assembled machine embodying this invention. 

Figure 2 is a fragmentary view in plan showing 
the die and distributing rolls and portions of the 
discharge conveyor Systems. 

Figure 3 is an enlarged detail view in longi 
tudinal Section through the die and distributing 
roll unit and the immediately associated dis 
charge conveyor set. 

Figure 4 is a diagrammatic view, partially in 
Section and partially in Side elevation, showing 
the driving connections for the machine. 

Figure 5 is a detail view in section showing 
diagrammatically a portion of the differential 
type Synchronizing control. 

Figure 6 is a view in perspective showing a dis 
tributing roll set. 

Figure 7 is a view in longitudinal section show 

1938, Serial No. 199,128 
(C. 93-58.2) 
ing a modified embodiment of the distributing 
roll Set. 
Figure 8 is a view in longitudinal section show 

ing a fragmentary detail of the machine which 
includes that portion of the distributing roll set 
which handles the cards cut from between the 
box blanks. 
Figure 9 is a fragmentary detail view in plan 

of the Web as it appears when cut and scored but 
prior to the separation of the waste stock there 
from. 

Figure 10 is a fragmentary detail view diagram 
matically showing in developed form certain as 
Sociated portions of the cutting and blanking die 
rolls. 

of the cutting and blanking die rolls. 
Figure 12 is a fragmentary detail view in axial 

Section showing complementary portions of the 
cutting and blanking die rolls. 

Like parts are identified by the same reference 
characters throughout the several views. 
While the particular source of web stock is 

broadly immaterial to the present invention, it 
has a certain significance from an environmental 
standpoint in determining some specific details 
hereinafter to be disclosed. Consequently the 
preferred arrangement for feeding the web is 
disclosed in full. 

It is preferred to use a two ply web made up 
of relatively heavy boxboard drawn from a parent 
roll at 5 about guide rolls 6 and 7, to which 
is glued a relatively lighter calendered and printed 
paper ply drawn from a parent roll 8 about guide 
rolls 9, 20 and 2 and the gluing roll 23. The 
glue roll rotates in a glue receptacle 24. The con 
ventional distributing roll 25 assures that the 
face of the glue roll 23 is uniformly coated with 
adhesive. The guide roll 20 is mounted on arm 26 
by means of which it can be adjusted between the 
full and dotted line position shown in Fig. 1. 
When raised to its dotted line position it lifts 
the paper web clear of the glue roll 23, thus pre 
venting the web from sticking to the glue roll if 
the machine is at rest. 
When the guide roll 20 is lowered to a full line 

position it brings the paper web partially be 
hind the glue roll so that the web has a partial 
wrap about the glue roll. This gives a relatively 
prolonged contact of the web with the glue roll 
and promotes a perfect coating of the paper with 
adhesive, 
The web 2 of box board and the printed and 

calendered web 28 of paper are brought together 

0 

ES 
Figure 11 is a fragmentary detail view in lon 

gitudinal section showing complementary portions 

25 

30 

35 

40 

45 

50 



0 

s 

2 
by the pressure roll sets 29 and 30 to form the 
composite two ply web 35 from which the box 
blanks are cut and scored. 
In accordance with the preferred practice of 

this invention, the die roll set hereinafter to be 
described cuts and scores at least two distinctly 
different blanks during each rotation. If the 
machine is making boxes without covers it is 
possible to make two box blanks per rotation of 
the rolls, and these may be alike or different, as 
desired, the die rolls and distributing rolls being 
made accordingly. In the usual operation the 
machine will manufacture two tray-like boxes 
each having a bottom and four sides, one such 
tray-like box being slightly larger than the other 
to constitute a cover therefor. In Such case the 
machine is made up to produce a box and its 
cover in each rotation of the die roll Set. The 
particular arrangement herein disclosed contains 
a further development in that the die roll length 
is adequate so that from one web width a box and 
cover can be cut side by side. In this arrange 
ment the positions of a box and COver are made 
to alternate to avoid waste. This has been 
indicated in Fig. 9 wherein a box blank is in 
dicated at 36 and a cover blank is indicated at 37. 
From the waste stock indicated by shade line 
at 38 I cut price display cards 39 to be packed 
in the boxes. When filled. 

It will be noted from Fig. 9 that the top or 
printed paper ply of the stock is uppermost. The 
cuts which have been made in the web by the cut 
ting dies are represented by solid lines in Fig. 9, 
while the scoring is shown by dotted lines in Fig. 
9. The transverse scoring is made on the printed 
surface of the composite Web, but I have found 
that any attempt to use similar Scoring longi 
tudinally of the composite web parallel with the 
grain thereof will result in cracking. This is 

40 overcome by double scoring the box board on 

As 390. 

the under surface of the Web along closely adja 
cent parallel lines as indicated in Fig. 9 by the 
double dotted lines which appear whenever the 
scoring extends longitudinally of the Web, as at 

This cutting and scoring is done by the die 
rolls 40 and 4. These are mounted in a Sub 
frame 42 longitudinally adjustable and freely in 
terchangeable upon the bed 43 of the main frame. 
Details of the cutting and scoring dies are shown 
in Figs. 10, 11 and 12, the cutting dies being illus 
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trated at 45, the transverse scoring die at 46, 
and the longitudinal scoring dies at 50. 
The cutting dies and transverse Scoring dies 

45 and 46 work against the Solid face of roll 4 
which supports the box board ply 27 of the com 
posite web 35. The longitudinal scoring dies 50 
are mounted on the lower die roll 4 in pairs, as 
clearly shown in Figs. 10 and 12. They can con 
veniently be made by Saldering or otherwise se 
curing piano wire to the face of the die roll. 
The opposed surface of die roll 40 preferably 
comprises a strip. of leather as indicated at 5. 
The pairs of scoring dies operate on the relatively 
soft box board ply 27 of the composite web 35. 
The box board ply is sufficiently soft so that 

when the box blank is folded upon the double 
Score line which results from the use of this 
mechanism, the portion of the box board between 
the two score lines wrinkles up like the fold 
formed between two adjacent creases in the palm 
of a person's hand, thus resulting in a slightly 
rounded rather than a perfectly square corner for 
the box. No cracking or breaking occurs where 
this construction is employed. 

discharge. 

2,164,486 
The cutting dies 45 have substantially com 

pletely severed the composite web 35 so that the 
resulting blanks 36 and 37 can be very readily 
separated from the Waste stock 38. This sepa 
ration is achieved by means of rolls 55 and 56 
which, instead of being cut from solid stock, are 
preferably assembled by mounting a series of 
disks or other "deflecting means on the shafts 57 
and 58 respectively. An example of the use of 
disks is best shown in Figs. 3 and 6. An example 
of other deflecting means in which no disks con 
tact the Web appears in Fig. 7. 
The disks will not necessarily be uniformly 

Spaced upon their supporting shafts in the man 
ner shown in Fig. 6. On the contrary, one of 
the advantages of this arrangement consists in 
the fact that the disks may be positioned on the 
shaft wherever any portion of the Work needs 
Support. It SO happens that the sets of blanks 
shown in Fig. 9 have their support-requiring 
portions SO uniformly distributed as to result in 
the uniform spacing of the disks as illustrated in 
Fig. 6. w 
Each of the various disks hereinafter to be de 

Scribed as constituting the upper roll 55, is pref 
erably provided with a peripheral groove at 550. 
The two disks 59 at each end of the series are 
of circular outline and not otherwise noteworthy. 
They support the flat portions of the box blanks. 

Immediately within the disks 59 at the ends 
of the series are the disks 60 positioned to engage 
the leading and trailing flaps of the successive 
blanks. Each of these disks has at one point of 
its periphery a projecting cam finger 6 f, diamet 
rically opposite which such disk is notched at 62. 
The cam fingers push the blanks downwardly for 
delivery by one conveyor while the notches re 
ceive the next successive blanks for upward de 
flection for delivery from another conveyor, as 
will hereinafter be explained. 

Between the two sets of deflecting disks 60 are 
the three remaining disks 64 and 65, the disk 65 
being in the center. The disk 65 has at diametri 
cally opposite points Square cut notches 66 (Figs. 
6 and 8), while disks, 64 have notches 67 (Fig. 6) 
which are similar except that they need not open 
completely through to the far sides of the disks, 
being merely shouldered into one face thereof. 
The aligned notches 66 and 67 are made to re 
ceive the cards 39 which are thrust therein for 
delivery along a separate path, as Will herein 
after be explained. 
Whereas each of the disks constituting the 

upper roll 55 is peripherally grooved at 550, each 
of the disks constituting the lower roll 56 is pro 
vided peripherally with a slightly barbed point 
70 in registry with the groove 550. These points 
are so located on the peripheries of the disks con 
stituting the lower roll as to register with and 
impale the waste stock, thereby causing such 
waste stock to cling to the lower roll and thus 
to be segregated from the blanks for separate 

Stripping fingers at 7 notched at 72 
to pass the points 70 (Fig. 3) remove the waste 
material 38 from the points. 
The Outer pair of disks 75 at each end of the 

series which constitutes the lower roll 56 are of 
plain circular form. They coact with the plain 
disks 59 of the upper roll to support the laterally 
projecting flat portions of the box blanks and 
they have no distributing function. 

Next within the outer disks 75 are the disks 80 
which coact with disks 60 and are identical there 
with except that they are provided with the 
Waste impaling points 70 instead of with the co 
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2,164,486 
acting grooves 58. Each of the disks 80 carries 
the cam finger 6 and is eccentrically notched or 
shouldered at 62, as above described. The ar 
rangement is such that in the rotation of the 
distributing rolls 55 and 56 the cam finger 6 
of one roll will always be presented to the notch 
62 of the opposing roll, thus deflecting successive 
blanks first upwardly and then downwardly, as 
the case may be, from the horizontal plane of the 
line of bite between the rolls. The upward or 
downward course thus initiated is maintained by 
the wedge-shaped deflectors 8 which are sta 
tionary and have their apices directed into the 
bight between the two rolls so that the down 
wardly deflected blank must pass beneath the 
wedge 8 while the upwardly deflected blank 
must pass thereabove. 
At the center of the lower roll are the three 

disks 82, each of which is provided with a score 
displacement cam at 83 (Fig. 8) which thrusts - 
the card blank 39 bodily into the score recess 66 
provided by the opposing disk 65 of the upper 
roll 55. The blank 39, thus segregated from the 
path of the remaining portions of the web, is 
engaged by a stationary arcuately curved guide 
bar 84 which defines an upward path of travel 
for the card in coaction with the spaced sta 
tionary stripping finger 85 which forced the card 
out of its recess 66 and between the feed rolls 81 
and 88 by means of which it is ejected from the 
mechanism. 
By using disks as shown in Figs. 3, 6 and 8, 

I am able to provide full support even for rela 
tively light stock pending the deflection of such 
stock upwardly or downwardly as the case may 
be. Where the stock is sufficiently heavy and is 
fed in a substantially horizontal plane by the 
cutting and scoring rolls 40 and 4, I do not 
need the complete disks as above described, and 
in lieu thereof I may provide the cam fingers 
6' with just enough of a hub 89 to enable the 
cam fingers to be mounted on the respective 
shafts 57 and 58 as shown in Fig. 7. In this in 
stance there is no opposing disk and consequently 
there is no occasion for any recess, the space 
opposite each successive cam finger being wide 
open to permit of the deflection of the blank to 
one side of the wedge 8 or the other. Never 
theless these skeletonized devices may be regard 
ed as rolls within the contemplation of this dis 
closure. 
In any case the distributing rolls 55 and 56, 

however constituted, are preferably mounted, to 
gether with the stripping fingers 7, 84 and 85, 
upon a bracket 90 which carries these parts from 
the sub-frame 42. In any change of design of 
the cartons a new set of die and scoring rolls is 
required, and a new set of distributing rolls 55 
and 56 is required, and these changes likewise 
necessitate changes in the various stripping 
fingers aforesaid. Consequently all of these parts 
are unitarily mounted on the sub-frame 42 to be 
interchangeable as a unit on the machine bed 43. 
The conveyors by which the blanks are carried 

away and stacked do not require alteration to 
meet every change of box blank design. How 
ever, the set of conveyors which initially receive 
the box blanks does require a certain change of 
position compensatory for varying sizes of die 
and distributing rolls which may be required. 
Accordingly the first discharge conveyor set is 
preferably mounted to be adjustable as a unit on 
a subframe 95 longitudinally of the machine 
bed 43. while any desired means of adjustment 
is permissible, I prefer to slot the overhanging 

3 
rail of bed 43 as indicated at 96. This mode of 
adjustment, being well known, requires no 
further explanation. 
The conveyor set mounted on Sub-frame 95 

comprises three sets of idler pulleys on the shafts 
97, 98 and 99 respectively, and four sets of driv 
ing pulleys mounted on the shafts : 00, of, iO2 
and 03, at the discharge end of the conveyor set. 
The pulleys on shaft 97 are connected by up 
Wardly inclined belts O4 with the pulleys on shaft 
00. Some of the pulleys on shaft 98 are con 

nected by coacting upwardly inclined belts O5 
with the pulleys on shaft 0 , while other pulleys. 
on shaft 98 are connected by downwardly in 
clined belts 06 with the pulleys on shaft O2. 
Coacting with belt to 6 is belt G connecting the 
pulleys on shaft 99 with the pulleys on shaft 03. 
Thus shaft 98 serves in common an upwardly 
inclined conveyor, and a downwardly inclined 
Conveyor. Shaft 98 also serves as a convenient 
means of supporting the weight of the wedges 8i, 
the Wedges being fixed against rotation with such 
shaft by means of the cross rod O8. 
The blanks delivered between belts O4 and 

05 are received on the stacking conveyor ff0 to 
be removed and packaged as desired. The con 
veyor is merely an idler which receives its 
motion by resting on the work on conveyor if G 
and serves to direct on to conveyor f { 0 the work 
ejected from the relatively high speed conveyor 
Which includes belts f4 and 05. 

Similarly, an idling conveyor 2 directs on to 
the stacking conveyor 3 the work ejected be 
tween belts OS and 0. 
preferably comprise narrow belts and may con 
stitute ordinary V belts. They operate at high 
Speed SO as to pull the blanks free of the waste 
stock. The conveyors ff0 and fl3, on the other 
hand, move very slowly so that the work is 
stacked thereon in successively overlapping piles 
as indicated in Fig. 1. 
The drive of the machine is as follows: 

The belts. O4 and 0.5 
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The motor 5 is connected by a belt f 6 with . 
a variable Speed drive such as the “Reeves' 
pulleys and f 8 and the interconnecting belt 

9. 
A pinion 20 on the driven pulley 8 meshes 

with an intermediate gear 2 which drives the 
gear 22. This gear meshes with gears 23 on 
the lower pressure rolls 29 and 30 of the sets, 
and gears 23, in turn, mesh with gears 24 on 
the upper rolls of such sets. 
A bevel gear 25 on the face of gear 22 drives 

a pinion 26 on the shaft f27 which leads into 
the differential type speed regulating set 28. As 
diagrammatically illustrated in Fig. 5, shaft 27 
carries a differential gear 29. The opposing 
shaft 30 carries differential gear f3. The ring 
gear 32 which is preferably a worm gear, car 
ries the differential pinions 33. When the ring 
gear is stationary the motion of shaft f 27 is 
uniformly transmitted to drive shaft 30 in the 
Opposite direction of rotation. The ring gear 
may, however, be driven by the worm 35 from 
motor 36 by means of a chain f37. Motor 36 
is reversible and if it rotates in one direction or 
the other its motion is transmitted at a reduced 
Speed to add or subtract an increment of rotation 
to or from shaft 30 as compared with the mo 
tion of the shaft 27, thus accelerating or deceler 
ating slightly the drive of the dies with respect 
to the feed of the Web through the pressure roll 
SetS 29 and 30. 
The motion of shaft 39 reaches the die and 

distributing roll units as follows: 
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4. 
The pinion 38 meshes with bevel gear 39 

which is formed on the side of the driving gear 
A 40 meshing with gear 4 on the lower die roll 
4. Gear 4 in turn meshes with gear 42 on 
the upper die roll 42 and with the intermediate 
gear f43 which drives gear 44 on the lower dis 
tributing roll 56. Gear 45 on the upper dis 
tributing roll 55 receives motion from gear 44 on 
the lower distributing roll. 
A belt or chain 46 driven by gear 44 trans 

mits motion to shaft 0 on which gear 48 
meshes with gear f49 on shaft 02. Gears on 
shafts 0 and O2 respectively mesh with gears 
on shaft OO and shaft 03. 
The stacking conveyors O and 3 are sep 

arately driven by a motor 50 and speed reducer 
5, the motion of conveyor 5 being transmitted 
by a chain or belt at 52 to conveyor i0. 
The conveyor 54 upon which the cards are 

Stacked is likewise separately driven by the notor 
55 and speed reducer 56. 
To control the functioning of the reversible 

speed regulating motor 36 there is an electric 
eye or photoelectric cell at 60 which responds to 
a registration mark printed at 6 on the face 
ply of the web. The face of the web is illuminated 
by a lamp 62 and each passage of one of the 
marks 6 beneath the photoelectric cell 60 en 
ergizes the conventional relay (not shown) in the 
amplifying and relay box 63 to close the cir 
cuit of motor 36. 
To determine whether the motor shall be en 

ergized in the forward or rearward direction or 
not at all, a rotary switch generically designated 
by reference character 64 is connected by chain 
65 with the die roll gear 4 to turn in unison 

therewith in a synchronized relation to the die 
roll. There are two arcuately elongated station 
ary contacts 66 and 6 spaced for approximate 
ly the arcuate extent of the movable contact 68. 
If the movable contact is exactly centered be 
neath the stationary contacts 66 and 67, the 
closing of the motor circuit by the photoelectric 
cell Will produce no rotative effect in the motor. 
If the switch contactor 68 registers with sta 
tionary contact 66, however, the closing of the 
circuit by the electric eye will rotate motor 36 in 
a direction to operate the differential gearing to 
accelerate slightly the speed of the die rolls. If 
the moving contactor 68 engages contact 67 at 
the moment the motor circuit is closed by the 
electric eye, then the motor 36 will operate in 
a reverse direction to retard slightly (by means 
of the differential gearing) the rotation of the die 
rolls with respect to the rotation of the pressure 
roll sets. Thus, once the necessary synchronism 
is established between the pre-printed Web and 
the die rolls, such synchronism would auto 
matically be maintained by the cooperation of 
the rotary switch and the electric eye and the 
regulating mechanism which includes motor 36 
and the differential gear set (38. 
In operation a composite web is assembled on 

the machine by gluing a previously printed paper 
on to the surface of a ply of relatively coarse box 
board. The composite web is fed in closely con 
trolled synchronism between the die rolls 40 and 
4 which cut box blanks and cards from the 

- waste portions of the web and provide the box 
70 

5 

blanks with the necessary transverse and longi 
tudinal scoring. It is again to be noted that 
relatively sharp scoring blades, as well as the 
cutting dies, are carried by the upper roll to en 
gage primarily the paper ply of the composite 
web, while the longitudinal scoring is done by 

2,164,486 
double and very dull piano wire scoring elements 
carried by the lower roll and coacting primarily 
with the box board ply of the composite web. 
The distributing rolls must likewise operate in 

Synchronism with the die rolls and the printed 
pattern on the web and the blanks cut therefrom. 
The distributing rolls lift or depress alternate 
portions of the Severed blanks from the normal 
path of movement of the web, thereby guiding 
such blanks to the ejecting conveyors. At the 
same time the distributing rolls are removing and 
ejecting the waste and removing and ejecting any 
cards which may have been blanked, for purposes 
of economy, from what might otherwise have 
been waste between the box blanks. 
The ejecting conveyors deliver the box blanks 

on to stacking conveyors which are carried by a 
Separate sub-frame as clearly shown in Fig. 1. 
The ejecting conveyors are mounted on their own 
Sub-frame adjustable on the bed of the machine. 
The dies and distributing rolls likewise have their 
Own Sub-frame, and in this instance the sub 
frame is not only adjustable on the bed but may 
readily be lifted by a crane from the bed to per 
mit an entirely different Sub-frame and sets of 
die and distributing rolls to be substituted there 
for. 
In order to interchange the sub-frame 42 with 

another sub-frame carrying a different set of 
rolls, it is only necessary to make a very few 
mechanical connections. The drive from the dif 
ferential regulator must be connected to One of 
the die rolls. The drive to the control switch 64 
must be connected and the drive to the ejecting 
conveyor set must be connected. Naturally these 
several driving connections are made to facilitate 
the interchange of the die and distributing roll 
units. 

I claim: w 

1. In a device of the character described, the 
combination with web supplying means, of a 
longitudinal web scoring device comprising a 
closely adjacent pair of blunt compression scorers 
and platen means of substantially rectilinear 
cross Section coacting therewith and disposed on 
the opposite side of the path of Web advance from 
said scoring device, 

2. In a device of the character described, the 
combination with means for assembling a Con 
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posite web comprising a ply of box board and a 50 
surfacing ply of paper, of smooth platen means' 
upon which said paper ply is Supported, and a 
coacting scoring die. disposed longitudinally of 
the web and comprising a pair of blunt compres 
sion scoring elements so closely related as to pro 
vide scoring for a single corner of the blank, and 
means for pressing said elements toward said 
platen into the box board ply of the composite 
Web. 

3. In a device of the character described, the 
combination with web supply means, of a pair 
of scoring rolls at opposite sides of the path of web 
advance, a transversely disposed scoring blade 
carried by one of said rolls, and a longitudinal 
scoring means extending peripherally of the other 
roll, said last mentioned scoring means comi 
prising a pair of blunt scoring elements in suffi 
ciently close proximity to form a single scored 
corner, the first roll being provided opposite such 
scoring elements with a smooth supporting sur 
face of such radius as to require the Scoring com 
pression of that portion of the web contacted by 
said scoring elements. 

4. In a device of the character described, the 
combination with means for assembling a com 
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2,164,486 
posite web constituting at least one box board 
ply and one paper ply, of a pair of coacting die 
rolls disposed at oppositesides of the path of Web 
advance, a transverse scoring blade disposed ax 
ially of one of Said die rolls and for engagement 
With the paper ply of the composite Web, and a 
pair of bluntly rounded longitudinal scoring ele 
ments disposed peripherally of the other of said 
die rolls for contact with the box board ply of 
said composite Web and in Sufficiently close prox 
inity to provide scoring therein for a single 
Corner, the first roll being provided opposite such 
Scoring elements with a smooth supporting Sur 
face of such radius as to require the scoring 
Compression of that portion of the web contacted 
by said scoring elements. 

5. In a device of the character described, the 
Combination with means for supplying a box 
board ply, means for supplying a paper ply, means 
for treating at least one of said plies with adhe 
sive, and means for pressing said plies together 
to constitute a single composite web, of a pair of 
die rolls positioned at opposite sides of the path 
of advance of Said Web, blanking die means car 
ried by one of said rolls and arranged to act on 
Said web, the other of said rolls being provided 
with web supporting surfaces opposed to said 
blanking die means, scoring means carried by 
One of Said rolls and disposed to act transversely 
Of the grain of said web and primarily upon the 
paper ply thereof, and Scoring means carried 
by the other of said rolls and arranged to act 
longitudinally of the grain of said web and 
primarily upon the box board ply thereof. 

6. In a device of the character described, the 
combination with means for suppying a box board 
ply, means for supplying a paper ply, means for 
treating at least one of said plies with adhesive, 
and means for pressing said plies together to 
Constitute a single composite Web, of a pair of 
die rolls positioned at opposite sides of the path 
of advance of said web, blanking die means car 
ried by one of said rolls and arranged to act on 
said web, the other of said rolls being provided 
With Web Supporting surfaces opposed to said 
blanking die means, scoring means carried by 
one of said rolls and disposed to act transversely 
of the grain of said web and primarily upon the 
paper ply thereof, and scoring means carried by 
the other of said rolls and arranged to act long 
tudinally of the grain of said web and primarily 
upon the box board ply thereof, said last men 
tioned scoring means Comprising for each longi 
tudinal score line a closely adjacent pair of round 
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ed Scoring elements between which said box board 
is adapted to wrinkie in the folding of the re 
sulting blank with the box board inwardly dis 
posed in the corner of the fold. 

7. In a device of the character described, the 
combination with means for supplying a Web, of 
die means for successively cutting a series of 
blanks from said Web, separate ejecting means 
for the successively, cut blanks, a deflector for 
guiding successively cut blanks to the respective 
ejecting means, and a rotary distributing mecha 
nism between said die means and said deflector 
and comprising coacting rotors alternately pro 
vided with positively acting displacement por 
tions of increased radius for directing the re 
spective blanks to the one side or the other of . 
the deflector. 

8. In a device of the character described, the 
combination With Web Supply means and a plu 
rality of ejecting conveyors in operatively spaced 
relation thereto, means for adjusting said con 
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veyors longitudinally of the direction of web travel 
to and from said web supply means, a deflector 
along Opposite faces of which the blanks are 
guidable to and from said ejecting means, a sub-n 
frame interchangeably positioned between said 
web supply means and said ejecting means, 
blanking dies operatively mounted in said sub 
frame, and rotary means operatively mounted in 
Said Sub-frame to receive blanks from said dies 
and to determine at which side of the deflector 
each Such die will pass. 

9. In a device of the character described, the 
combination with web supply means and a plu 
rality of ejecting conveyors in operatively spaced 
relation thereto, means for adjusting said con 
veyors longitudinally of the direction of web 
travel to and from said web supply means, a des 
flector along opposite faces of which the blanks 
are guidable to and from said electing, means, 
a Sub-frame interchangeably positioned between 
Said Web supply means and said ejecting means, 20 
blanking dies operatively mounted in said sub 
frame for blanking successively differing pieces 
of work from said web, and rotary means oper 
atively mounted in said sub-frame to receive 
blanks from said dies and to determine at which 
side of the deflector each such blank will pass, 
Said last mentioned means comprising can fin 
gers and mechanism upon Which said can fingers 
are rotatably mounted at opposite sides of the 
path of Web advance, said fingers having a radial 30 
projection beyond said path whereby to force 
from said path blanks engaged thereby. 

10. In a device of the character described, the 

O 

combination with blanking means from which 
successive blanks are discharged, said blanking 85 
means being adapted to produce a series of dif 
fering blanks, of blank distributing means com 
prising a pair of skeletonized rolls at opposite sides 
of the path of blank delivery, each of said rolls 
including cam fingers projecting across said path, 40 
and the cam fingers of the respective rolls being 
respectively offset from each other angularly for 
distances approximately equaling the extent of 
the Successive blanks, whereby different cam 
fingers will operate upon alternating blanks. 

ll. In a device of the character described, the 
combination with means for cutting and discharg 
ing blanks, of blank ejecting conveyors, relatively 
stationary means for guiding blanks to the respec 
tive Conveyors, and rotary distributing means for 50 
deflecting the blanks respectively to differing sta 
tionary guides, said distributing means comprising 
coacting rotors positioned at opposite sides of the 
path of all blanks approaching said stationary 
guide means and alternately provided with posi 
tively acting deflecting portions of increased ra 
dius whereby to displace Successive blanks alter 
nately to different guide means. 

12. In a device of the character described, the 
combination with means for cutting and feeding 
blanks, of a series of blank-receiving conveyors, 
relatively stationary, guide means for delivering 
blanks to the respective conveyors, and a pair of 
rotary distributing rolls between said blank feed 
ing means and said conveyors including blank 
deflectors disposed on said rolls to act successively 
upon the blanks as fed, whereby to determine the 
guide means to which the respective blanks are 
delivered and the conveyors by which the respec 
tive blanks are received. 

13. In a device of the character described, the 
combination with means for cutting and feeding 
blanks, of a series of blank-receiving conveyors, 
relatively stationary guide means for delivering s 
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blanks to the respective conveyors, and a pair of 
rotary distributing rolls between Said blank feed 
ing means and said conveyors including blank 
deflectors disposed on said rolls to act successively 
upon the blanks as fed, whereby to determine the 
guide means to which the respective blanks are 
delivered and the conveyors by which the respec 
tive blanks are received, each of said distributing 
rolls Comprising a Shaft, a Series of rotors on the 
shaft, and a series of cams projecting radially 
from respective rotors. 

14. In a device of the character described, the 
combination with means for cutting and feeding 
blanks, of a series of blank-receiving conveyors, 
relatively stationary guide means for delivering 
blanks to the respective conveyors, and a pair of 
rotary distributing rolls between said blank feed 
ing means and said conveyors including blank 
deflectors disposed on said rolls to act successively 
upon the blanks as fed, whereby to determine the 
guide means to which the respective blanks are 
delivered and the conveyors by which the respec 
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tive blanks are received, each of said distributing 
rolls comprising a shaft, a series of rotors on the 
shaft, and a series of cams projecting radially 
from respective rotors, the opposing roll being 
relieved opposite each cam to provide clearance 
for the deflection of a blank acted on by the cam. 

15. In a device of the character described, a set 
of distributing rolls comprising rotary supports, 
disks Spaced axially of the respective supports, and 
cam means projecting radially from selected disks, 
the opposing rolls having in each instance recessed 
portions opposite said cam means to accommodate 
blanks deflected by said cam means. 

16. In a device of the character described, the 
combination with a sub-frame and means upon 
which the sub-frame is interchangeably mounted, 
of a unitary assembly in the sub-frame of a pair of 
blanking rolls and a pair of distributing rolls, the 
distributing rolls having coacting cam and recess 
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portions So disposed axially thereof as to engage 
blanks delivered thereto by the blanking rolls for 
the deflection of such blanks, each of said dis 
tributing rolls comprising a rotary support and a 
Series of disks Spaced axially thereofhaving blank 
engaging peripheral portions in which said re 

es are formed and from which said cams pro 
JeCt. 

17. In a device of the character described, a pair of distributing rolls comprising spaced rotary 
Supports, disks in Spaced relation on said supports 
and provided with coacting peripheral portions for 
confining work fed thereto, certain of said disks 
having portions peripherally relieved and certain 
of Said disks having radially projecting cam 
fingers. coacting with the relieved portions of the 
first mentioned rolls to bodily displace portions of 
Said work into the relieved portions aforesaid. 

18. In a device of the character described, the 
combination with web feeding means, of a blank 
ing and distributing unit, a frame upon which 
Said unit is assembled for adjustment, a bed to 
which said frame is releasably and adjustably 
connected, a pair of divergent ejecting conveyors 
provided with a relatively stationary deflector to 
opposite sides of which said distributing means is 
adapted to press successive blanks for delivery to 
the respective conveyors, a sub-frame upon 
which said conveyors and deflector are unitarily 
mounted for adjustment on said bed, and a rela 
tively fixed pair of stacking conveyors arranged 
in all adjustments of said last mentioned sub 

s 
frame to receiveblanks from the respective eject 
ing conveyors, 
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19. The combination with means for supplying 

a printed Web, of means for cutting blanks from 
Said web in adjusted synchronism with the print 
ing thereon, said blank cutting means and print 
ing being adapted for the formation of differing . 
blanks successively from said web, a plurality of 
ejecting conveyors adapted to receive the differ 
ing blanks respectively, and rotary distributing 
means between said blanking means and said 
conveyors including mechanism whereby said 
distributing means is operated in synchronism 
with said blanking means for positively pressing 
the successive blanks alternately in opposite di 
rections toward their respective conveyors. 

20. In a device of the character described, the 
combination with means providing a bed, of 
means for feeding over said bed a web printed 
for the production of successively differing 
blanks, die rolls provided peripherally with dies 
for cutting successively differing blanks from said 
Web, means for cutting said die rolls in synchro 
nism with the printing on said web, a sub-frame 
carrying Said die rolls unitarily for adjustment 
and replacement on said bed, a second sub-frame 
Spaced from said die rolls and provided with 
blank-receiving conveyors individual to the re 
Spective types of blanks cut from said web, means 
whereby said second sub-frame is adjustably 
connected with said bed for movement toward 
and from said web supply means, a stationary 
Wedge deflecting means connected with the sec 
ond sub-frame, and distributing means opera 
tively mounted on the first sub-frame and includ 
ing mechanism for alternately pressing successive 
blanks from the path of said web to one side or 
the other of said wedge deflector means, whereby 
different blanks are delivered to their respective 
Conveyors, said conveyors being adapted to re 
ceive such differing blanks from any substituted 
die roll and distributing unit. 
2. In a device of the character described, an 

ejection Conveyor System comprising receiving 
pulleys. On at least three different axes, ejecting 
pulleys on at least four different axes, belts con 
necting receiving pulleys on the first and third 
axes with ejecting pulleys on the first and fourth 
axes, and belts connecting pulleys on the inter 
mediate receiving axis with ejecting pulleys on 
the second and third axes. 

22. An ejecting conveyor System comprising a 
series of three receiving shafts having pulleys 
Spaced axially thereof and a series of four de 
livering shafts having correspondingly spaced 
pulleys, of a series of narrow belts connecting 
pulleys on the first receiving shaft with pulleys 
of the first delivering shaft and pulleys of the 
third receiving shaft with pulleys of the fourth 
delivering shaft, and belts coacting with the belts 
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first mentioned leading from certain pulleys on 
the second receiving shaft to pulleys on the sec 
ond delivering shaft and from certain pulleys on 
the second receiving shaft to pulleys on the third 
delivering shaft, whereby to provide divergent 
conveyors each constituted of a plurality of nar 
row belts. 

23. An ejecting conveyor system comprising a 
series of three receiving shafts having pulleys 
spaced axially thereof and a series of four de 
livering shafts having correspondingly spaced 
pulleys, of a Series of narrow belts connecting 
pulleys on the first receiving shaft with pulleys 
of the first delivering shaft and pulleys of the 
third receiving shaft with pulleys of the fourth 
delivering shaft, and belts coacting with the belts 
just mentioned leading from certain pulleys on 
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the second receiving shaft to pulleys on the sec 
ond delivering shaft and from certain pulleys on 
the second receiving shaft to pulleys on the third 
delivering shaft, whereby to provide divergent 
conveyors each constituted of a plurality of nar 
row belts, together with means for cutting differ 
ing lengths from successive portions of a common 

web, a stationary deflector positioned adjacent 
the second receiving shaft, and rotary distribut 
ing means for delivering said blanks alternately 
over and under said deflector to the respective 
conveyors, 

MARSHAL A, WAERS. 


