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ABSTRACT OF THE DISCLOSURE 

A carton blank aligning apparatus including a number 
of plows supported in a parallel spaced relation on each 
side of ?les of carton blanks being conveyed in a shingled 
relation on a conveyor, the plows being supported for 
vibratory motion on a pair of leaf springs. A vibrating 
device is used to vibrate the plow support to realign the 
edges of any canted carton blanks with the edges of 
the ?les. A ramp is provided in the conveyor to elevate 
the leading edge of the carton blanks as they move 
between the plows, and a roller is used to aid the move 
ment of the blanks as they enter the space between the 
plows. 

BACKGROUND OF THE INVENTION 

Carton blanks are generally conveyed in ?les in a 
shingled relation from a cutting, scoring or printing 
machine to a stacker. Normally, a jogging type stacker 
is used which jogs the carton blanks into a vertical stack 
as they come off of the conveyor. However, if any of 
the carton blanks are canted or skewed as they enter 
the stacker, the skewed carton blank will cause the 
stacker to jam resulting in a loss of time due to shut 
down and sometimes damage to the blanks. 

SUMMARY OF THE INVENTION 

The carton blank aligning apparatus of the present in 
vention is used to realign the edges of any canted or 
skewed carton blank with the edges of the ?les prior 
to delivery of the carton blanks to a stacker or any 
other apparatus for ‘further operations. This apparatus 
includes a number of plows having downwardly angled 
leading edges which form tips located just above the 
belts of the conveyor. A plow is located along each edge 
of the ?les and is supported for vibratory motion on 
a pair of leaf springs. A pneumatic vibrator or an ec 
centric drive assembly is secured to the plow supports 
to vibrate the plows rapidly to realign any carton blanks 
which may be canted or skewed. A ramp is provided 
under the conveyor belt to elevate the leading edge of 
the carton blanks as they enter the space between the 
plows so that the carton blank does not go under the 
plow and to allow the carton blank to drop downward 
between plows. If a carton blank is canted, it will be 
vibrated into an aligned relation with the ?le. The con 
veyor belt is S-wrapped around a pair of rollers pro 
vided at the end of the ramp to aid in moving each 
of the carton blanks into the space between the plows. 
The roller above the conveyor belt is rotated counter 
to the direction of motion of the belts to prevent back 
up of the carton blanks as they leave the ramp. Setup 
time has been reduced by making its possible to set 
the plows on the support at a point remote from the 
conveyor. 

Other objects and advantages will be apparent from 
the following detailed description when read in con 
nection with the accompanying drawings. 
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THE DRAWINGS 

FIG. 1 is a perspective view of a portion of a con 
veyor showing the apparatus of the invention mounted 
on the conveyor; 

FIG. 2 is a top view of the conveyor of FIG. 1 show 
ing two ?les of carton blanks being conveyed in a 
shingled relation; 

FIG. 3 is a view taken on line 3-—3 of FIG. 2 show 
ing one of the leaf springs with a pneumatic vibrator 
attached to the outside of the leaf spring and the quick 
relief attachment for the cross bar on the inside of the 
leaf spring; 

‘FIG. 4 is a view taken on line 4-4 of FIG. 2. show 
ing the adjustment assembly for aligning the plows on 
the conveyor; 

FIG. 5 is a side view in elevation of FIG. 1 showing 
the carton aligning apparatus of this invention show 
ing an alternate vibrating assembly for the plows; 

FIG. 6 is a view taken on line 6-6 of FIG. 5 show 
ing the modi?ed vibrating assembly; 

FIG. 7 is an enlarged view taken on line 7—-7 of 
FIG. 6 showing the eccentric drive for vibrating the 
plows; and 

FIG. 8 is a view taken on line 8—8 of FIG. 2 show 
ing the roller support assembly. 

DESCRIPTION OF THE ‘INVENTION 

The carton aligning apparatus 10 of the present in 
vention is used in conjunction with a belt type conveyor 
12 to straighten the edges of ?les 14 of carton blanks 
16. The conveyor 12 generally includes a frame 18 
formed by a pair of side channel members 20 connected 
by plates 22 and supported on a number of legs (not 
shown). A roller 26 (only one shown) is journalled 
for rotation on each end of the frame 18 and a number 
of belts 28 are mounted on the rollers 26 and are sup 
ported by the plates 22 to form the belt type conveyor 
‘12. The conveyor can ‘be driven by any conventional 
means connected to either of the rollers 26. The con 
veyor as contemplated herein is used to convey a number 
of ?les 14 of carton blanks 16 in a shingled or over 
lapping relation to a stacker. Such conveyors are gen 
erally positioned at the discharge end of cutting, scor 
ing and/or printing machines which discharge the carton 
blanks 16 continuously onto the conveyor for move 
ment to a stacker infeed conveyor 25. 

In accordance with the invention, means are provided 
on the conveyor 12 for straightening the ?les or align 
ing the edges of any canted or skewed carton blanks 
16 with the edges of the ?les 14. Such means is in the 
form of a number of dividers 30 supported on a cross 
bar 32 in a parallel relation and closely adjacent to the 
edges of the carton blanks 116 in each of the ?les 14. 
The cross bar 32 as seen in FIGS. 1 and 6 includes a 
graduated scale 31 and is supported on the conveyor 12 
by means of leaf springs 24 connected to each end of 
the cross bar 32 and secured to the channel members 20. 

Dividers 

More particularly as seen in FIGS. 1 and 2, each 
of the dividers 30 is moulded in the form of a rectangu 
lar panel or plow 36 having a rearwardly inclined edge 
38 which tapers downwardly to form a tip 40. A bevel 
39 is provided on each side of the edge 38 to provide 
a means for guiding the edges of any skewed carton 
blank into alignment with the edges of the ?les 14. The 
lower edge 42 of the plow 36 is located in close proximity 
to the conveyor belts 28 but is spaced far enough not 
to interfere with the movement of the conveyor belts 28. 
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The plows 36 are supported on the cross bar 32 by 

means of C-clamps 44 having hand screws 46 positioned 
for movement into engagement with the top of the cross 
bar. It should be apparent that the plows 36 can be 
moved transversely along the cross bar and can quickly 
and easily be set at the appropriate width to engage the 
edge of the ?le by aligning the plows 36 with the scale 
on the cross bar. 

Plow adjustment assembly (FIGS. 2 and 4) 
Means are provided for moving the plows 36 trans 

versely a short distance if the ?les and plows 36 are 
misaligned. Such means is in the form of an adjustable 
mounting assembly 71. This assembly 71 includes a 
bracket 73 secured to the side member 20. The leaf 
spring 24 is seated in a groove 77 in a slide block 79 
which is mounted for sliding movement on the bracket 
73 and has a threaded aperture 81. The block 79 is 
moved toward and away from the side member 20 by 
means of a screw 83 which is journalled for rotation in 
the bracket 73 and threaded through the aperture 81 
in the block 79. A hand wheel 75 is provided on the 
end of the screw 83. 
The block 79 is guided on the bracket by means of a 

screw 85 threaded into the block 79 and extending through 
a groove 87 in the bracket. The block 79 is locked in posi 
tion on the bracket by a plate 89 mounted on the screw 
85 for movement into engagement with bracket 73. A 
hand wheel 95 can be provided on the end of screw 85 
to aid in seating the block 89 against the bracket 73. 
Since both leaf springs 24 are moved by the motion of 
block 79, the movement of one of the springs 24 will be 
partially offset by the motion of the other spring 24. In this 
regard, the plows 36 Will only move one-half the distance 
of movement of block 79. 

Disconnect assembly (FIGS. 1 and 3) 
Means are provided for disconnecting the cross bar 32 

from the leaf springs 24 to allow for set-up of the plows 
36 on the cross bar 32 at a point remote from the conveyor 
12. Such means as seen in FIGS. 1 and 3 is in the form 
of a clamp assembly 33 secured to the inside surface of 
the leaf springs 24 by bolts 35. In this regard, the clamp 
assembly 33 includes a mounting block 37 having a cen 
tral rectangular opening 41 which is open on side 43. 
The opening 41 is shaped to receive one end of the cross 
bar 32 which is pushed into the mounting block through 
the open side 43. The end of the cross bar 32 is seated 
against leaf spring 24 by means of a hand screw 45 hav 
ing a pointed end 47 which engages a recess 49 provided 
in the end of the cross bar 32. It should be noted that the 
recess 49 is conical in shape and cooperates with the 
pointed end 47 of the screw 45 to cam the end of the 
bar 32 against the leaf spring 24. 

Vibrating apparatus (FIGS. 1 and 3) 
The plows 36 are vibrated by means of a pneumatic vi 

brator 74 as seen in FIG. 3 which is mounted directly on 
one of the leaf springs 24 by the bolts 35. Any commercial 
1y available vibrator can be used for vibrating the plows 
36. A Branford vibrator has been used successfully operat 
ing at approximately 1750 cycles per minute. In this type 
of vibrator the cycles and force of the vibration can be 
adjusted as desired. The vibrations are transmitted direct 
ly from the vibrator 74 to the cross bar 32 to vibrate the 
plows 36. 
The plows 36, as shown in FIGS. 5, 6 and 7 can also be 

vibrated by means of an eccentric drive assembly 48 con 
nected to the end of the cross shaft 32 by a lever arm 
50. ‘In this regard, the lever arm 50 is pivotally mounted 
on a bracket 52 located on the side of the channel mem 
ber 20 and is pivotally connected to the end of the cross 
shaft 32 by means of a pivot pin 34. The lower end of 
the lever arm 50 is pivotally connected to a link 56 by a 
pin 55. The link 56 is connected to the eccentric drive 
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assembly by an eccentric shaft 58 which is journalled 
for rotation in a bearing 60 provided in a bracket 52 on 
the bottom of the frame 18 and extends through an aper 
ture 59 in the end of the link 56. The eccentric shaft 58 
is driven by means of a pulley 64 mounted on a pulley 
shaft 65 which is connected to the eccentric shaft 58. It 
should be noted (FIG. 7) that the axis 63 of the pulley 
shaft 65 is offset from the axis 67 of the eccentric shaft 
58. The eccentric drive assembly is driven by means of a 
motor 68 having a drive pulley 70 operatively connected 
to the pulley 64 by a belt 72. In the embodiment shown, 
a motor operating at 1750 r.p.m. has been used to produce 
vibrations through the link 56 and lever arm 50 and the 
plows 36. 

Ramp 

The carton blanks are fanned or separated prior to 
dropping between each pair of plows 36 by means of an 
inclined ramp 76 which is secured to the frame members 
20 in a transverse relation to the direction of motion of the 
belts 28. The ramp 76 is positioned beneath the belts 28 
so that the belts drop oif the end of the ramp as they pass 
below the plows 36. As the carton blanks 16 move off the 
end of the ramp 76, the leading edge will normally drop 
free between the plows 36. If the blank 16 is canted, the 
leading side edge will drop against the beveled edge 39 
of the plow and will be guided back into alignment with 
the ?les 14. The movement of the carton blanks back 
into alignment with the ?les is aided by the vibratory mo 
tion of the plows when the carton blank engages the 
beveled edge 39. 

In the event that the leading edge of the carton blank 
does not drop otf the beveled edge of the plow, means are 
provided at the upper end of the leading edge 38 to guide 
or push the carton blank back in between the plows. Such 
means is in the form of a ?ange 80 molded on the sides 
of each of the plows 36. The guide ?ange 80 extends down 
ward at an angle toward the conveyor to force the leading 
edge of the carton blank between the plows 36. 
The carton blanks 16 and belts 28 are pressed down 

ward onto the ramp 76 to assure proper separation of the 
blanks as they drop off the end of the ramp 76 by means 
of an idler roll 78 provided at the end of the ramp 76. The 
idler‘ roll is supported on the end of an arm 93 which is 
pivotally connected by a shaft 82 to a pair of brackets 84 
secured to each side of the frame 18. The idler roll can 
be adjusted with respect to the ramp 76 by sliding the idler 
roll on the arm 93 and securing it in position by means of 
a set screw 97. 

Guide roller assembly 

‘Means are provided for aiding the movement of the 
carton blanks 16 as they leave the end of the ramp 76. 
Such means is in the form of a pair of rollers 86 and 88 
positioned at the end of the ramp 76. The roller 86 is 
located at the end of the ramp 76 beneath the belts 28 and 
is knurled so that it is driven by the motion of the con 
veyor belts 28. The roller 88 is located in a parallel 
spaced relation to the roller 86 and is driven in the same 
direction of rotation as the roller 86 by means of a gear 
assembly 100 as described below. The belts 28 are S 
wrapped over the roller 86 and under the roller 88 and 
therefore move in a direction counter to the direction of 
rotation of the roller 88. As the carton blanks 16 move 
from the ramp 76 and onto the surface of the roller 88, 
the roller 88 which is rotating counter to the direction of 
motion of the belt will carry the carton blanks into the 
space between plows 36. The carton blanks will then drop 
between the plows 36. 

In this last regard, the rollers 86 and 88 are journalled 
for rotation in brackets 90 provided on each side of the 
conveyor 18. Gears 92 and 94 of equal diameter are se 
cured to the ends of the rollers 86 and 88 respectively. 
An idler gear 96 is positioned to transfer the motion of the 
roller 66 and roller 88. As noted above, the roller 86 is 
knurled and is driven by the movement of the belts 28. The 
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roller 88 is smooth and is driven at the same speed as 
roller 86. 

Roller support (FIG. 8) 
Means can be provided for supporting the center of 

the rollers 86 to prevent bending of the roller into engage 
ment with the surface of plate 22. In this regard, it should 
be noted that the belts 28 impose a downward force on 
the rollers 86. The roller 86 is therefore supported by a 
pair of idler wheels I102 journalled for rotation in plates 
104 which are secured to the plate 22. 

Resumé 

The apparatus of the present invention provides for the 
realignment of any skewed carton blanks with the ?les 
on the conveyor. The plows are molded from a light 
weight plastic material which makes it possible to assem 
ble the plows on the cross bar at a point remote from the 
conveyor. The cross bar can then be easily assembled on 
the conveyor resulting in a minimum loss of shut down 
time in operating the conveyor. Minor adjustments in set 
ting the plows can be made by the adjustment assembly 
71 
What is claimed is: 
I1. A mrton blank aligning ‘apparatus for aligning ?les 

of carton blanks being conveyed in a shingled relation on 
a belt type conveyor, said apparatus comprising: 

dividers positioned on the sides of each ?le of carton 
blanks on the conveyor, 

means for temporarily detaching said carton blanks 
from the ?le for freedom of movement into the space 
between said dividers, 

means for supporting said dividers for vibratory mo 
tion, 

and means for vibrating said supporting means to re 
align the edges of any canted carton blank with the 
edges of the ?les. 

2. The apparatus according to claim 1 wherein each of 
said dividers has a downwardly tapered leading edge, said 
edge being beveled toward the ?les of carton blanks. 

3. The apparatus according to claim 1 including means 
on said dividers for guiding the carton blanks downwardly 
toward the ?les. 

4. The apparatus according to claim 1 wherein said de 
taching means includes means for elevating the front edge 
of the carton blanks prior to movement into the space be 
tween the dividers. 

5. The apparatus according to claim 4 wherein said de 
taching means includes a high speed idler roll to acceler 
ate the movement of the carton blanks as they leave said 
elevating means. 

6. The apparatus according to claim 4 wherein said 
elevating means comprises an inclined ramp located 
‘beneath the conveyor and said detaching means comprises 
an idler roll positioned at the end of the ramp. 

7. The apparatus according to claim 1 wherein said 
supporting means includes a pair of leaf springs mounted 
on each side of said conveyor. 

8. The apparatus according to claim 1 wherein said 

6 
vibrating means includes an eccentric drive assembly 0p 
eratively connected to said support means. 

9. A carton blank aligning apparatus for aligning the 
edges of carton blanks being conveyed in a shingled rela 

5 tion in ?les on a belt type conveyor, said apparatus in 
cluding: 

a cross bar, 
a number of plows mounted on said cross bar in a par 

allel spaced relation, each of said plows being posi 
tioned to engage the edges of each ?le of carton 
blanks on the conveyor and 

having a downwardly tapered edge beveled toward the 
?les, 

means for supporting said cross bar for vibratory mo 
tion transverse to the direction of motion of the ?les 
of cartons, 

and means for vibrating said plows to align the edges 
of any canted carton blanks with the edges of the 
?les. 

10. The apparatus according to claim 9 including an 
inclined ramp positioned beneath the belt on the con 
veyor and spaced from the leading edge of said plows to 
elevate the carton blanks prior to entering the space be 
tween the plow. 

11. The apparatus according to claim 10 including a 
pair of rollers positioned at the end of the ramp, one of 
said rollers being positioned above the belt and rotated in 
a direction opposite to the direction of movement of said 
belts to aid in moving the carton blanks into the plows. 

12. The apparatus according to claim 11 wherein the 
other of said rollers is positioned beneath the belt between 
the end of said ramp and said one of said rollers. 

13. The apparatus according to claim 9 wherein each 
of said plows includes a downwardly inclined ?ange to 
direct the edges of any canted blanks downwardly toward 
the ?le of carton blanks. 

14. The apparatus according to claim 9 including means 
for releasably securing said cross bar to said supporting 
means. 

15. The apparatus according to claim 14 wherein said 
supporting means includes a pair of leaf springs. 

16. The apparatus according to claim 15 including 
means for adjustably supporting one of said leaf springs 
whereby said plows can be transversely adjusted. 
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