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UNITED STATES PATENT OFFICE 
2,624,249 

BLANK FEEDINgMECHAN Box MACHINES 
Thomas R. Baker, Sunnyvale, and Edward J. 
Pagendarm, San Mateo, Calif., assignors to 
Bemiss-Jason. Machine Co., San Francisco, 
Calif., a partnership 

Application December 28, 194 
4 Claims. (CI. 93. 51) 

This invention relates to improvements in blank 
feeding mechanisms for folding box machines of 
the type in which a flat, or nearly flat blank of 
foldable sheet material, for example paperboard, 
is forced through a folding die by a plunger, to 
fold the blank into hollow boxform. . . . The invention offers particular advantages if 
applied to machines of the aforementioned gen 
eral class which, in addition to folding the blank during its passage through the die, also perform 
a locking operation on the blank to lock certain 
blank portions, such as walls, panels, tabs, or flaps 
together, so that these blank portions thereafter 
remain in box forming position without extrane 
ous connecting means such as adhesive, staples, 
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glued boxes. 
The success 

of the various elements of the m 
utmost importance, since there is n ... . . the blank to settle between tapered guides at the 
mouth of the die, nor is there time for "jogging” 
the blank in the conventional manner by engag 
ing one or several blank edges to push it into 
correct position." - . 
The accuracy with which the feeding mecha 

nism deposits blanks on the folding die after 
removing them from a magazine is therefore 
quite critical. . . . . . . . . . . . . . . . It is also of great importance to guard against 
the accidental feeding of two blanks adhering to 
each other, since the clearance between the fold ing die and the plunger is so selected as to permit 
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only material of a predetermined maximum thick 
ness to pass therebetween. Accidental simul 
taneous feeding of two blanks, therefore, always 
results in destruction of the blanks and frequently 
in damage to the machine. The present invention provides a feeding mech 
anism which reliably feeds blanks, one at a time, and deposits them with great accuracy in pre 
cisely the position which the blank should assume 
with respect to the die without the necessity to 
correct the position by special means. . . . . . " The improved feeding mechanism handles 
blanks in a manner in which they can be moved it an extremely high speed. The improved device 
effectively eliminates air resistance against the 
blank surface and inertial effects; that is the tendency of the blank to rebound if stopped sud 
denly, factors which critically affect the accuracy 
of delivery of the blank. The various objects, features, and advantages of 

is invention will appear more fully from the description which follows accompanied 
awings showing, for the purpose of illustra 
a preferred embodiment of the invention. 
vention also consists in certain new and 
fea of construction and combination 

of elements hereinafter set forth and claimed. 
Although the characteristic features of this 

inv which are believed to be novel will be 0 particularly pointed out in the claims appended 
hereto, the invention itself, its objects and advan 
tages, and the manner in which it may be carried 
out may be better understood by referring to the 
following description taken in connection with 
the accompanying drawings forming a part of it 
in which: - ". . . . . w Figure 1 is a perspective side view of a box 
machine embodying the present invention, the e being of the glueless interlocking type 

in a position shortly before the blank 
feederpicks up a flat blank at the magazine gate; 

Figure2 is a perspective side view of the box 
machine of Figure 1 at an advanced phase of its 
operation at the point of removal of a blank from 
the magazine by the feeder; Figure 3 is a perspective end view of the ma 
chine at a further advanced phase of its opera 
tion at the point of deposit of the blank on the 
folding die by the feeder; and Figure 4 is a diagrammatic and simplified illus 
tration of the blank feeding mechanism, show 
ing the mechanism at several phases of its opera 
tion., . . . . . . . . . . . . . . . . . . 

In the following description and in the claims, 
various details will be identified by specific names 
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for convenience. The names, however, are in 
tended to be as generic in their application as 
the art will permit. Corresponding reference 
characters refer to corresponding parts in the SeW 
eral figures of the drawings. 

In the drawings accompanying, and forming 
part of, this specification, certain specific dis 
closure of the invention is made for the purpose of 
explanation of broader aspects of the invention, 
but it is understood that the details may be modi 
fied in various respects without departure from 
the broad principles of the invention and that 
the invention may be applied to other structures 
than the OneS ShoWin. 

he folding box forning machine shown in 
Figures 1 to 3 produces boxes by folding a blank 
and interlocking the box corners in a manner to 
form a rigid self-sustaining box without gluing, 
stapling, or riveting. Gluelessly interlocked boxes 
are quite popular because of their low cost, the 
high rate at which they can be set up and 
because of the low cost and relatively. Small size 
of the machine required for setting them up. The 
glueless interlock of such boxes generally Com 
prises flaps on the side or end walls which are 
partially inserted through cuts or apertures in the 
end or side walls of the box, respectively. The 
fiaps generally engage the walls in edge-to-edge 
contact, whereby a strong interlock is produced 
comparable in strengh to a glued connection. 

Because of the extensive use of gluelessly inter 
locked boxes a detailed description of a represen 
tative blank and box may be dispensed with. It 
may be stated, however, that the illustrated ma 
chine is particularly equipped to set up and lock 
boxes of the type disclosed in the patent to Meller 
No. 2,580,181 (application Serial No. 789,839 of 
December 4, 1947). 
The nachine comprises a Supporting frame 

work 3 to which a base f is secured by bolts 
A2. A drive shaft 3 carrying a chain gear 4 
is mounted in bearings 5 and f6. The drive shaft 
is driven through a chain from a motor or 
other Suitable source of power (not shown) and 
carries a crank 8. A connecting rod 9 connects 
the crank 3 with a cross head 20 vertically 
nowable on posts 2i and 22 of the base . 

he cross head 23 has a plunger 23 attached to 
it, novable through the forming and folding aper 
ture 25 of a die 25, the axis of the die and plunger 
being Substantially Vertical. The plunger 23 has 
a head portion 26 secured to the cross head by 
bolts 29. The bolts 29 extend through holes in 
the cross head 26 with close tolerances so that 
the plunger assumes a definite position with re 
spect to the cross head when being Secured there 
to by the bolts. The bottom surface 32 of the 
plunger 23 is approximately equal in size to the 
bottorn panel of the box to be formed. The bot 
tom surface of the plunger engages a blank placed 
over the die aperture and forces it through the 
die While the inner side walls of the die fold 
the Wall panels of the blank towards the Outer 
Wall surface 33 of the plunger. The plunger is 
equipped with projectable and retractable ele 
ments 35 oil the lower ends of levers 36 pivoted 
in the plunger at 3. The levers 36 carry rollers 
38 which cause the levers to Swing inwardly when 
the roilers 38 strike projecting can Surfaces in 
the die (not shown). This causes the elements 36 
to be pulled inwardly to perform a certain lock 
ing operation on the blank. A detailed descrip 
tion of these box aSSergibly operations is not re 
quired for an understanding of the particular 
inprovements provided by this invention. How 
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4. 
ever, a detailed explanation may be found in the 
patent to Fagendarm No. 2,580,189 (application 
Serial No. 739,749 of April 7, 1947). 
The folding die 25 proper fits with close toler 

ance on bolts 48 in the base. The bolts serve as 
dowels causing the die to assume a definite posi 
tion with respect to the base and also permit 
the die to be securely fastened to the base by nuts 
4i. The die thus assumes adjusted position in 
the machine in proper relation with respect to 
the path of the plunger. The described mount 
ing causes the central axis of the plunger to coin 
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cide with the center axis of the die, the latter be 
ing the imaginary vertical line extending through 
the center of the die aperture. 
The base it has a rigid gate Supporting plate 

42 attached to it. Which near its upper end car 
ries two dowel pins 43 and a central tapped aper 
ture into which a bolt 44 fits. A magazine gate 45 
is attached to the supporting plate 42. Wertical 
spaced inner arms 49 of the gate carry dowel pins 
50 at their upper ends over which blank support 
ing rods 5 fit. The rods, in turn, fit into cut 
out or recessed portions of a stack 52 of blanks 
B and align the blanks with respect to the maga 
zine gate 45. The far ends of the rods 5 are Sup 
ported in a similar manner as the front ends and 
Support the magazine in a Substantially hori 
Zontal direction. The magazine axis intersects 
the vertical plunger axis and lies in Substantially 
the same vertical plane as the latter. 

Wertical outer arms 59 of the magazine gate 
carry blank retaining plates 66. The blank re 
taining plates are secured to the arms 59 by bolts 
6 and are spaced from each other slightly less 
than the width of the blanks B. Thus the re 
taining plates 60 prevent the blanks in the maga 
zine from falling out under the pressure of a 
feeder arm 62 urging the blanks towards the 
gate. The feeder arm 62 is Supported by a car 
riage 63 which runs on a prismatic track 64 and 
bears against the rearmost blank to feed the en 
tire stack of blanks towards the magazine gate. 
The spacing of the retaining plates 60 permits 

removal of the frontmost blank by a feeder which 
grasps the blank intermediate the retaining 
plates and pulls it away from the Stack of blanks 
in the magazine. During the removal the front 
most blank flexes slightly and Snaps With itS Side 
edges past the edges of the retaining plates 66. 
The blank feeding mechanism comprises a 

feeder arm 65 carrying a pair of suction cups 66. 
The feeders arm 65 is hollow and Serves as a Suc 
tion duct to apply at proper intervals a partial 
vacuum to the suction cups. The feeder arm has 
a flexible duct 67 attached to its end at 68. The 
arm is rigidly mounted on a bracket 69 having an elongated guide-way 70 engaging the cylindri 
cal outer surface of a ball bearing it. The ball 
bearing 7 is mounted on a stud 72 on a Support 
ing plate post 73 which, similar to the gate Sup 
porting plate 42, is rigidly and permanently at 
tached to the base . 
The bracket 69 of the feeder arm 65 is pivotally 

connected to one arm of a bell crank lever 74 
at 75. The bell crank lever 4 is pivotally mount 
ed on the supporting plate i3 at 76. Its pivotal 
axis is Substantially normal to the vertical plane 
in which the plunger and magazine axeslie. The 
bell crank lever has two arms, the one arm 77 
being represented by the distance between the 
pivotal axes 75 and 76, the other arm 78 being 
represented by the distance between the pivotal 
axis 76 and the axis of a pin 79 at which one 
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end of a connecting rod 89 is attached to the-bell 
cranklever, The other end of the connecting rod. 80 is piv 
otally connected to a rocking lever 8 at 82. The 
rocking lever 8 is pivoted in the: framework) 
of the machine about an axis. 83 and carries a. 
cam follower 84 urged against the periphery of 
a... cam 85 on the drive shaft 3. The rocking 
lever. 8 is under the action of helical compressed 
springs 86 bearing with its One end against the 
rocking lever proper and - with the other end 
against a bracket-87 secured to the framework-6. 
The cam-85 is fast on the drive shaft 3 and 

oscillates the rocking lever 8 about its axis. 83. 
The lever 81 in turn causes: the bell crank lever 
74 to oscillate about its pivot 76 to moves the 
feeder arm 65 in a manner presently to be de 
Scribed. Beginning. With the position of the elements 
of the machine, as shown in Figure 1, a blank B 
rests on the folding die 25, and the plunger 23 is 
on its downward stroke driven by the crank 3 
moving in a clockwise Sense. The rocking ever 
8- is nearing its lowerimost position as the can 
follower 84 climbs onto portions of the cam of 
progreSSively increasing radius. The feeder arm 
65 is in front of the magazine gate and the suc 
tion cups 66 are only a short distance" from the 
frontmost blank, noving towards the blank in 
order to grip it. As the follower 84 of the rock 
ing arm 6f continues to climb with respect to 
the cam, the rocking lever is depressed further 
causing the bell cranklever is to turn counter 
clockwisely. The bell crank lever arm, 77 is 
nearly vertical. Its pivotal motion about the 
lever axis is therefore causes the feeder' arm 
to make a translatory.motion Substantially hori 
ZOntal towards the magazine gate. The feeder 
arm is guided in this motion by the guideway 
which slides relatively to the outer surface of the 
ball bearing (see Figures 2 and 4) until the 
suction cups: make: contact with the frontinost 
blank of the stack 52. . 

It will be observed that the approach of the 
feeder mechanism is relatively slow due to the 
very gradual change in curvature of the cam 85 
at the point of contact with the follower 84. In 
distinction, the movement of the plunger 23 is 
relatively rapid as the plunger approaches, the 
die 25. Referring now to . Figure 2 showing the ma 
chine at a phase of operation advanced approx 
imately. 120 degrees in terms of crank angle, it 
will be seen that the plunger has forced the blank 
previously resting on the die entirely through the 
die, performing the folding operation on the 
blank, and has begun to return towards its upper 
dead Center position. 
The cam follower 84 has just noved over the 

highest portion of the cam at which point the 
suction cups 66 make contact with the frontmost 
blank. As the cam follower then moves onto can 
portions of progressively shorter radius, the rock 
ing lever 8 moves upwardly under the action of 
the spring 86 and the bell crank lever 74 turns in 
a clockwise sense thereby moving the suction 
cups to the right. This motion, again, is rather 
slow and causes the frontmost blank to flex and 
separate from the next blank and to Snap past the 
edges of the retaining plates 60. Figure 2 illus 
trates the instant at which the right side edge of 
the blank has cleared the retaining plate, whereas 
the upper portion of the left side edge of the blank 
is still in engagement with the respective retain 
ing plate. The removal of the blank from the 
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6 
magazines, thus takes place during a predomi 
nantly translatory motion of the feeder. 
As the bell crank lever 74 continues to turn about its axis 76 the translatory component of 

motion of the feeder arm 65 gradually decreases 
while a rotary component of motion increases. 
As a result the suction cups with the blankat 
tached to them swing towards: the die as the 
feeder pivots relatively to the bell crank lever 
about the pivotal axis 76. During the latter 
phase of motion the rocking lever...8? approaches 
its uppermost position as the cam follower 84 
gradually moves onto the portion of the cam hav 
ing...the shortest radial distance from the drive 
shaft axis. It. will be noted that the movement of the 
blank from the magazine to the die is most ad 
vantageous from the standpoint of air resistance 
since during its fast swinging movement towards 
the die the blank exposes substantially only an 
edge to the air but not its flat surface. 
During the swinging motion of the blank to 

wards the die the crank 8 which operates the 
plunger 23 moves towards its upper dead cen 
ter position causing the plunger to clear the die 
so that the feeder arm can deposit the blank-on 
the upper die. Surface underneath, the plunger." 

Figure 3 shows the machine with the crank 
f8 at the upper" dead. center position. At this 
phase, the feeder arm 65 has reached a vertical 
position ready to deposit the blank on the die. 
The point of release is controlled by a valve 88 in 
the duct 67 which at the proper moment shuts 
off the duct from the vacuum line 69 (Figure 3). 
and vents it to the atmosphere. The blank now 
drops onto the receiving surface of the die. 
During the approach of the blank the lever 

arm TT is in substantially horizontal position and 
the guide way 70 is substantially vertical... Asia, 
result the motion of the blank is a predominantly 
translatory-motion during which the blank moves 
slowly due to the very gradual change in curva 
ture of the can 85. At the moment of deposit of 
the blank the follower. 84 passes the camportion 
of shortest radius. . Removal of the blank from the suction cups is 
assisted by two strippers '99 of flat spring bronze, 
or spring mounted on posts 9 f of the die. Dur 
ing the last portion of the feeding movement the 
blank moves past the lower-ends of the strippers 
90 which thereafter flex slightly inwardly to en 
gage: the upper surface of the blank and retain 
it. On the die. The strippers, thus prevent the: 
blank from being: disturbed as the suction cups 
return empty to the magazine, 
The principal phases of compound motion of 

the feeder arm are diagrammatically shown in 
Figure 4. In the position shown in full lines the 
feeder arm is fully extended and the suction cups 
66 make contact with the frontmost blank of the 
Stack 52. During the phase of predominantly 
rotative motion shown in dotted lines the suc 
tion cups have the shortest distance from the 
pivotal point relatively to which the guide 
way 70 of the feeder slides. The other extreme 
position at Which the feeder deposits the blanks 
on the die is shown in dash-dot lines. In this 
position the feeder arm is again fully extended. 
The invention thus provides an improved feed 

ing mechanism which slidably feeds blanks, one 
at a time, at an extremely rapid rate and de 
posits them accurately in the position in which 
the blanks are to be grasped by the blank fold 
ing mechanism. The blanks are so guided as to 
reduce the air resistance to a minimum during 
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the transport of the blank from the magazine to 
the die. However, air resistance is taken advan 
tage of as the blank is being deposited at the 
die to decelerate the blank to prevent rebound. 
The rapidity with which the feeding mechanism 
is capable of operating makes it particularly 
Suited for high speed glueless box forming and 
interlocking machines. However, the accuracy 
With which the device operates makes it a desir 
able feeding unit for slower machines employing 
adhesives where accuracy of blank delivery is of importance. 
What is claimed is: 
1. A feeding mechanism for removing single 

blanks of foldable Sheet material from a With 
drawal position and plane, for example from the 
end of a stack of blanks, and moving the with 
drawn blank to, and deposit it in, a deposit posi 
tion and plane, for example on a folding die 
through which a plunger is movable, said deposit 
position and plane lying at an angle with respect 
to the withdrawal plane, the feeding mechanism. 
comprising, a support; a bell-crank lever pivot 
ally mounted on said Support; a bearing on said 
Support, said bearing having a pivotal axis Spaced 
from, and parallel with, the pivotal axis of the 
bell-crank lever; a double-armed gripper arrin 
pivotally mounted to one arm of Said bell-crank 
lever, one arm of the gripper arm having rotative 
and slidable engagement With said bearing; a 
Suction gripper mounted on the other arm of 
said gripper arm; and means engaging the other 
arm of said bell-crank lever for OScillating the 
bell crank lever about its axis. 

2. A feeding mechanism for removing single 
blanks of foldable sheet material from a With 
drawal position and plane for example from the 
end of a stack of blanks, and moving the With 
drawn blank to, and deposit it in, a deposit posi 
tion and plane, for example on a folding die 
through which a plunger is nowable, said deposit 
position and plane lying at an angle with respect 
to the Withdrawal plane, the feeding mechanism 
comprising, a mounting plate substantially nor 
mal to said withdrawal plane and said deposit 
plane; a bell-crank lever pivotally mounted on 
Said plate; a combination pivot and slide bear 
ing mounted on said plate, its axis being Spaced 
from, and parallel to the pivotal axis of said bell 
crank lever; a double-armed gripper arm pivot 
ally mounted to one arm of Said bell-crank lever, 

- one arm of the gripper arm having rotative and 
slidable engagement with said bearing; a suction 
gripper mounted on the other arm of said gripper 
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8 
arm; and means engaging the other arm of said 
bell-crank lever for oscillating the bell-crank 
lever about its axis. 

3. A feeding mechanism as set forth in the 
preceding claim 2 in which the imaginary line 
connecting the pivotal axis of said bearing with 
the bell-crank axis bisects the angle between the 
normal axes of Said removal plane and said de 
posit plane said normal axes extending through 
Said pivotal axis. 

4. A feeding mechanism for reinowing single 
blanks of foldable sheet material from a with 
drawal position and plane, for example from the 
end of a stack of blanks, and moving the with 
drawn blank to, and deposit it in, a deposit posi 
tion and plane, for example on a folding die 
through which a plunger is movable, said deposit 
position and plane lying at an angle with respect 
to the withdrawal plane, the feeding mechanism comprising, a mounting plate substantially nor 
mal to Said withdrawal plane and said deposit 
plane; a bell-crank lever pivotally mounted on 
Said plate; a combination pivot and slide bear 
ing mounted on Said plate, its axis being spaced 
from, and parallel to, the pivotal axis of said 
bell-crank lever; a double armed, substantially 
L-shaped gripper arm pivotally mounted on one 
arm of Said bell-crank lever, one arm of the 
gripper arm having rotative and slidable engage 
ment with Said bearing, the other arm of the 
gripper arm having a portion bent at right angles 
to Said one arm of the gripper arm, the right 
angular portion being parallel to said withdrawal 
plane and said deposit plane; a suction gripper 
mounted on Said angular portion; a cam; a cam 
follower lever engaging said cam; and a link rod 
pivotally connecting said cam follower lever and 
the other arm of said bell-crank lever. 

THOMAS R. BAKER. 
EDWARD J. PAGENDAR.M. 
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