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This disclosure relates generally to machines for setting 
up folding cartons, and is particularly addressed to the 
portion of a machine which holds a supply of unfolded 
blanks. 

It is common practice to manufacture cartons from 
precut and scored blanks of paperboard or similar mate 
rial. The unfolded blanks are conveniently shipped and 
stored in stacks, and a machine is commonly employed 
to fold the blanks into finished cartons at the point of use. 
Many such machines incorporate a magazine, hopper or 
other device for holding a supply of unfolded blanks, 
which are fed automatically to the folding mechanism. 
Customarily, the blanks are arranged in a stack with the 
machine drawing single blanks from one end and a ma 
chine tender or worker replenishing the supply from time 
to time, by adding blanks in groups to the other end of 
the stack. 
A common arrangement is to provide inclined rails 

with the blanks riding at their lower edges on the rails 
and a heavy back-up weight also riding on the rails to 
maintain pressure on the back of the stack and move the 
stack forwardly as individual blanks are pulled by the 
machine from the front of the stack. The weight is 
pulled back when a group of blanks is to be added to 
the supply. The "heavy weight' type of blank feed avoids 
certain problems encountered with positive blank feeds, 
but does present a problem in providing sufficient forward 
force without becoming awkward to manipulate when the 
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machine tender adds to the supply. Accordingly, an 
object of this disclosure is to provide an improved feed 
system for stacked blanks in a carton set-up machine, and 
more particularly to provide a system in which the for 
ward thrust on the blanks is, in part, independent of the 
weight of the back up member or angle of the rails, which 
hold the stacked blanks. In addition, the disclosure 
provides a system particularly useful in handling wax 
coated blanks, such as those used in packaging frozen 
foods, since wax tends to accumulate upon guide rails and 
interfere with operation. 

In the attainment of these objectives, briefly, the mecha 
nism herein disclosed comprises bottom rails and side 
rails which engage the bottom and side edges of a stack 
of blanks. The rails are in the form of rods, which are 
rotated continuously in predetermined directions. The 
bottom rods are rotated in opposite directions, so as to 
offset side thrust and the side rods may produce a down 
Ward thrust. 
The surfaces of the lower rods are roughened in a 

spiral pattern, as by moving emery cloth down a rod as 
it is rotated in a lathe. This spiral grain acts upon the 
blanks much like a screw or thread to move the blanks 
along the rods, but the grain is slight, so that there can be 
relative motion between the blanks and rotating rods. 
Accordingly, the blanks are fed in the hopper by a fric 
tional screw drive. A back-up member is employed to 
hold the blanks upright, and it is supported by wheels 
riding upon the rods. Some of these wheels are freely 
journalled with their axes crosswise of the rods, so as to 
rotate with the rods, and their effect is to permit or cause 
a slow forward progression of the back-up member along 
the rod. Accordingly, when the back-up member is 
pulled back from the blanks and released, it does not 
immediately slide back down against the blanks. Rather, 
there is a slow forward advance, which permits one to 
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insert additional blanks without holding the back-up mem 
ber away from the blanks already in the hopper. In this 
sense, the wheels act as a slipping brake, which automati 
cally controls the movement of the back-up member dur 
ing loading of the hopper. 
The rate of advance of the blanks is determined by the 

spiral of the driving rods and their speed of rotation. 
The rate of advance of the back-up member may further 
be determined by setting the wheels with their axes at a 
slight angle relative to the axes of the rods. 

Other features of the invention will be in part apparent 
from and in part pointed out in the following detailed 
description taken in connection with the accompanying 
drawings, in which: 

In FIG. 1 is a side elevation illustrating a hopper em 
bodying features disclosed herein; 

FIG. 2 is a top plan view of the hopper; 
FIG. 3 is a section taken on the line 3-3 of FIG. 1; 
FIG. 4 is a section taken on the line 4-4 of FIG. 1; 

and - 

FIG. 5 is a section taken on the line 5-5 of FIG. 1. 
Referring to the drawings, there is shown a hopper or 

magazine for carton blanks B carried in an inclined stack. 
The blanks are supported at their lower edges upon a 
pair of parallel inclined rods 1 and are retained against 
lateral displacement by a second pair of parallel rods 3 
disposed above and outwardly of the rods . The rods 
are journalled at their ends in a front header 5 and a 
back header 7, the arrangement being one wherein the 
rods slope downwardly to the front. 
The blanks collect at the front of the unit and are held 

upright in a stack by a back-up member of follower 9, 
which is movable over the rods. An individual blank is 
drawn from the front of the hopper, as by a suction cup 
C or set of cups, and is carried thereby to a folding mecha 
nism, such as a plunger and die (not shown). 

It will be understood that this magazine forms part of 
a larger machine for automatically forming blanks into 
cartons and such machines operate at high speeds. As the 
blanks are withdrawn individually, the stack moves for 
wardly. Intermittently, the supply of blanks is replen 
ished by pulling back the follower and manually inserting 
additional blanks behind those already in the magazine. 
This disclosure is particularly concerned with the problems 
of simplifying the reloading operation and feeding the 
blanks forwardly on the rods. 
More particularly, the lower rods 1 have collars 11 

secured to their forward ends, and the collars act as stops 
limiting the forward movement of the stacked blanks. 
A front framework 13 also carries stop fingers 15 at the 
sides of the front blank and an upper guide and stop as 
sembly 17. The suction cup is adapted to pull the lower 
part of the front blank over the collars 11 and then pull 
the entire blank downwardly clear of the stop fingers 15 
and assembly 17, the blank being then moved to the fold 
ing or forming mechanism. These details are not signifi 
cant to the present disclosure, hence are not further 
described. 
The rods are otherwise journalled and project through 

bearings 19 fastened to the back header 7. The project 
ing end of each rod carries a sheave, there being sheaves 
5 and 52 on the lower rods 1 and sheaves 53 and 54 on 
the outer rods 3 (FIG. 5). A driving belt 21 is trained 
about the sheaves 51, 52, 53, 54, and this belt also passes 
about idler sheaves 55 and 56 and a drive sheave (not 
shown). It may be noted the belt passes over sheave 53, 
under sheave 5, over sheave 52 and thence under and 
about sheave 54, so that the two lower rods 1 are driven in 
opposite direction and so that the two upper rods 3 are 
likewise driven in opposite directions. As indicated by 
the arrows of FIG. 5, the directions of rotation are such 
that the outer rods 3 tend to exert a slight downward 
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thrust on the blanks at their side edges, whereas the side 
thrust of one lower rod counteracts that of the other lower 
rod. However, the outer rods might be driven in such a 
way as to exert a lifting force on the blanks. 
The rods are rotated continuously, and this is desirable 

in feeding waxed blanks, since there is then a minimum of 
wax build up on the rods, such as would interfere with the 
feeding of the blanks. Also, the rotation of the rods is 
herein utilized to produce a forward feeding force on the 
blanks. This is accomplished by giving the lower rods a 
slight surface roughening in a helical or screw-like pattern. 
The degree of roughening is that obtained when a piece 
of emery cloth is pressed against a rod and moved longi 
tudinally while the rod is rotated in a lathe. This rough 
ening is to be distinguished from a true thread or screw 
because a slipping or frictional drive, rather than positive 
drive is desired. The forward feed should necessarily be 
sufficient to compensate for the withdrawal of blanks by 
the suction cup, and will depend upon the pitch of the 
grained surface and the speed of rotation. The latter may 
be varied, but preferably is proportional to the rate at 
which blanks are withdrawn and the rate at which cartons 
are formed. In other words, the belt 21 would be driven 
in synchronism with the other mechanism of the machine. 
With the blanks being fed by the rods, the forward force 

exerted by the follower 9 need not be nearly as great as 
would be necessary were the follower to supply all of the 
blank feeding force. Indeed, the follower merely serves 
to hold the blanks upright at the back of the stack, the 
blanks at the front of the stack being held upright by the 
parts 15 and 17. 

Moreover, the follower is supported so that it tends to 
move forwardly at a rather slow speed, not much greater 
than the rate of blank advance and much slower than 
would be the case were it free to roll or slide freely down 
the rods. When the follower advances slowly, it may not 
be necessary to hold it back while replenishing the sup 
ply-in a sense, the follower holds itself back for a de 
layed interval. Even if it is necessary to hold the fol 
lower, only a light force is required. 
The follower is carried by four rollers 23, two at each 

side, over the outer rods 3. A lower roller 25 is disposed 
below each rod 3 between the two upper rollers 23 for 
that rod. The rollers 25 have their axes perpendicular 
to the axes of the rods, whereas the rollers 23 are jour 
nailed with their axes approximately (but not exactly) 
parallel to the rods. Otherwise, the follower is retained 
agianst lateral displacement by nylon discs 27 between 
the lower rods 1. These discs may be fixed by bolts, 
which are eccentric with respect to the periphery of the 
discs, so that the angular adjustment of the discs will take 
up any slack. 
When the rods are rotating, the follower is carried by 

the rollers 23, which rotate with the rods. The rollers 
25 are used only to keep the follower from coming off the 
rods when it is pulled back. The rollers 23 prevent the 
follower from rolling down the rods. Rather, the rollers 
23 control the rate of forward advance. This rate of ad 
vance can, in turn, be controlled by disposing the roller 
with their axes at a slight angle (say 5) from true parallel 
with respect to the rods. The arrangement is one assur 
ing a forward advance of the follower, but at slow rate. 
The actual rate of advance may depend in part upon other 
factors, such as incline of the rods and weight of the 
follower. 

It is not practical to give exact relationships, but they 
can be readily worked out for a given machine in the light 
of this disclousre. Indeed, it will be apparent, the unit 
might be made with the rods horizontal, although some in 
cline is helpful in keeping the blanks upright when the 
follower is pulled back. 

Other variations and modifications will, no doubt, occur 
to those skilled in the art, without departing from the 
spirit of the disclosure, or scope of the claims. 
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4. 
Having thus described the invention, what is claimed 

and desired to be secured by Letters Patent is: 
1. A hopper for carton blanks to be fed to a forming 

machine, the hopper having a first pair of rods upon 
which a stack of carton blanks is supported with the 
cartons resting on the rods at their lower edges, a second 
pair of rods extending generally parallel to and above 
and outwardly of said first rods in positions such that 
they may be engaged by the side edges of the blanks, said 
rods being journalled for rotation about their axes, means 
rotating each of said rods, and a follower carried by one 
of said pairs of rods, said one pair of rods being rotated 
continuously in opposite directions, and means forming 
a friction drive connection between said follower and its 
Supporting rods for moving the follower therealong at 
a rate proportional to the rotational speed of the rods 
when the follower is not otherwise restrained, said friction 
drive permitting the follower to be pulled back from the 
Stack of blanks and its rate of movement being suffi 
ciently slow to permit the follower to be released and a 
Supply of blanks added to the stack before the follower 
returns to the stack of blanks. 

2. A hopper for carton blanks to be fed to a forming 
machine, the hopper having means supporting a stack of 
blanks on their edges, friction feed means cooperating 
with the blanks to advance the stack toward one end of 
the hopper, a follower normally engaging the stack of 
blanks at its other end but retractable therefrom, friction 
feed means moving said follower in the same direction as 
the blanks, said blank feed means functioning independ 
ently of said follower, so that the blanks are fed even 
when the follower is retracted from the stack of blanks, 
and said follower feed means having a rate of advance 
slightly faster than that of said blank feed means. 

3. In apparatus for feeding articles in a predetermined 
direction, the improvement that comprises a cylindric 
rod mounted for rotation about its axis and disposed 
with its axis extending generally in said predetermined 
direction of feed with its surface in contact with said 
articles, means for rotating said rod, the surface of said 
rod being essentially smooth and free of threads and 
flights but for a plurality of fine scratches in a substan 
tially helical pattern, said scratches being of a character 
produced by an abrading medium moved along the rod 
while it is turned, thereby to produce a surface which 
permits longitudinal slip between article and rod yet moves 
the article along the rod when the rod is rotated and the 
article is free of restraint. 

4. In apparatus for feeding articles in a predetermined 
direction, the improvement that comprises a cylindric 
rod mounted for rotation about its axis and disposed with 
its axis extending generally in said predetermined direc 
tion of feed, means for rotating said rod, an article 
follower mounted for movement along said rod, a wheel 
journalled in said follower in riding engagement with said 
rod, said wheel being disposed with its axis lying at an 
acute angle relative to the axis of said rod, whereby 
rotation of the rod causes rotation of the wheel and 
the angled disposition of the rotating wheel moves the 
follower along the rod at a predetermined rate propor 
tional to the speed of rotation of the rod and the angle 
of the wheel axis to the rod axis. 

5. In a hopper for feeding carton blanks to a forming 
machine, the improvement that comprises a plurality of 
rods mounted for rotation about their axes and disposed 
to sustain a stack of carton blanks at their edges, means 
for rotating said rods, at least one of said rods having 
a cylindric surface free of threads and flights but for a 
plurality of fine scratches in a substantially helical pat 
tern, whereby said rod will move the blanks along the 
rod when the rod is rotated and the blanks are free of 
restraint yet permit restraint of the blanks without damage 
thereto while the rod is rotating. 

6. In a hopper for feeding carton blanks to a forming 
machine, the improvement that comprises a plurality of 
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rods mounted for rotation about their axes and disposed 
to engage a stack of carton blanks at their edges, a 
follower mounted for movement along said rods in en 
gagement with the stack of blanks, a wheel journalled on 
said follower in riding engagement with one of said rods, 
means for rotating said rod about its axis, said wheel 
being disposed with its axis lying at an acute angle rela 
tive to the axis of said rod, whereby rotation of the rod 
causes rotation of the rotating wheel and the angled dis 
position of the wheel moves the follower along the rod. 

7. Apparatus for biasing a stack of sheets toward one 
end of a predetermined path which is substantially parallel 
with the thinnest dimension of the sheets, comprising a 
rod whose surface is substantially cylindrical, whose axis 
is substantially parallel with said path, said rod being 
arranged to sustain a substantial part of the weight of at 
least some of the sheets in said stack, the substantially 
cylindrical surface of said rod having a multiplicity of 
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scratches extending at an acute angle with an intersecting 
plane which is normal to the axis of the rod, and means 
for driving said rod in rotation about its axis. 

8. The apparatus of claim 7 wherein there are two such 
rods spaced radially from each other and each engages 
the same edge of a sheet, said rods having their surface 
scratches reversely oriented and their direction of rota 
tion opposite. 
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