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8 Claims.

The present invention relates to an improved
apparatus and method for the folding of blanks
composed of materials such as paper board in
such a manner that the leading edge of the
blank is turned over during progress of the blank
through the folding mechanism.

Various types of mechanisms have been de-
vised heretofore for folding blanks of paper board
and as a general rule these operate upon the
principle of side folders which turn over side
edge portions of the blank while the latter is
traveling through -the machine. Such continu-
ous operation is highly desirable since it allows
for rapid operation without the use of compli-
cated equipment. Intermittently acting mecha-
nisms also have been employed but machines of
this character are less-desirable since they are
slower and  usually con51derab1y more comph-
cated.

A principal object of the present 1nvent10n is
the provision of an improved type of machine
for turning over the leading edge of a blank of
paper board along a predetermined line while
the blank is in continuous motion.

An additional object of the invention is to pro-
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vide a machine for deflecting the leading edge of * -

a blank upwardly during progress of the blank
along a conveyor and having a striker member
operative upon the trailing side of the deflected

edge to progress the blank with ifs turned-over

leading edge beneath the deflector.

Still another object of the invention is the pro-
vision of a discontinuous conveyor mechanism for
blanks .and a combined deflector and striker
mechanism operative adjacent the discontinu-

ous portion of the conveyor for rotating the lead- -

ing edge of a blank upwardly and over during
the movement of the blank along the conveyor.

These and other objects will be observed upon
a consideration of the following specification and
by reference to the accompanying drawings, in
which—

Fig. 1 is a plan view of the device constructed
in accordance with the invention; '

Fig. 2 is a sectional view taken along hne 2—2 .

of Fig. 1;

Fig. 3 is a sectional view taken along line 3-—3
of Fig. 1;

Fig. 4 is a sectional view taken along line 4—4
of Fig. 1;

Fig. 5 is an enlarged detaﬂed sectional view
of the deflector and. striker mechanism showing
an initial stage of the operation; and

Fig. 6 is a view similar to Fig. b showing a
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‘which depend the rods 2.

subsequent step in the operation of the deflector
and .conveyor mechanism.

As shown in the drawings the machine includes
a frame structure 10. Extending across the frame
is a support bar 11, the ends of the bar being
secured to the frame in any suitable manner. A
plurality of upwardly extending brackets 12 are
supported along the bar {1, and these brackets
carry the bed plates 13 in the manner shown in
Figs. 1 and 4. Along cerfain portions of the width
of the machine the bed plates 13 are spaced apart
to .provide Ilongitudinally extending- conveyor
channels 14, as shown in Fig. 1.

Adjacent the openings 14 between the plates
13 the support bar If carries brackets 15 upon
which are mounted the longitudinally extending
roller carriers 16, as shown in Fig. 2. The roller
carriers 16 have rotatably mounted thereon the
conveyor belt rollers. f7, these rollers preferably
having V-shaped peripheral . channels for re-
ceipt of the conveyor belts.

An upper support. bar I8 is mounted above
the frame I0 by means of the standards 18. Ad-
jacent the. openings 14 between the bed plates
the support bar 18 carries the brackets 20 from
The lower end of the
rods. 21 carry horizontal guide bars 22 which are
positioned in somewhat closely spaced relation to
the plane of the bed plates. The guide bars 22
are of conventional construction and serve to
maintain carton. blanks adjacent the bed plates
during their conveyance through the machine,

At the right-hand end of the machine in Fig.
2 there is shown diagrammatically a feed plat-
form from which carton blanks may be fed to a .
position adjacent the bed plates 13 and beneath
the guide bars 22. It will be understood that this
feed platform 23 simply is to illustrate a ‘conven-
tional device for feeding carton blanks one at a
time to the device shown in the drawings, and any
suitable type of apparatus may be employed for
this purpose.

After the dlscharge end of the mechanism the
frame structure [0 carries a support bar 24. The
support bar 24 is similar in vertical position and

‘mounting to-the support bar Il and carries up-

wardly extending brackets 25 upon which are
mounted the bed plates 26, the latter being posi-~
tioned in a manner similar to the bed plates 13.

At their inner ends the bed plates 24 are depressed

downwardly as shown at 21 in Fig. 4 to a position
below the plates 26 and the plates I8, '

The inner ends of the plates {3 are supported
upon.and the. inner ends 21 of plates 26 are se-
cured below the cross member 28 shown in Fig. 4,
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thereby providing a downwardly extending con-
necting ledge between the inner ends of the plates
18 and the inner ends 27 of the plates 26, as
shown in Figs. 5 and 6.

Support bar 24 also carries brackets 30 ad-
jacent the open faces between the bed plates 28
and these brackets support the longitudinally
extending roller supporting members 5. A se-
ries of belt-supporting rollers 31 are rotatably
mounted on the after end of members 16 in
alignment with the rollers 7.

On top of the frame 18 are mounted the stand-
ards 32 which carry brackets 33 adjacent the
longitudinally extending members 16. Rods 34
extend from the brackets 33 downwardly and
bear on their ends the guide bars 35, the latter

extending toward the after or delivery end of .
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the machine and being closely spaced above the

plane of the bed plates 26. :

In association with the mechanism described
there are provided discontinuous conveyor sys-
tems including chain and bel{ drives. 'The main
drive shaft 38, which may be driven by any
suitable means such as a motor, has provided on
it the sprockets 37 adjacent the openings 14 be-
tween the bed plates 13. Chains 38 are mounted
on and driven by these sprockets, the chains
carrying carton-driving lugs 39 positioned in
spaced relation therealong. The chaing 38 pass
through the machine at a level which permits
the lugs 39 to extend slightly above the plane of
the bed plates 13 and 26. At the delivery end
of the machine the chains 38 pass about sprock-
ets 40 which are rotatably mounted on the shaft
41, the latter having its ends supported by the
brackets 42 secured to opposite sides of the frame
member. L

The chains 38 pass downwardly from the
sprockets 40 to the lower sprockets 43 which are
rotatably mounted on brackets 44 carried by the
transversely extending shaft 45. 'The tension
on the chains 38 may be varied by adjusting the
position of the brackets 44 on shaft 45,

On each side of each of the sprockets 37 the
main drive shaft 36 carries the pulley wheels 46.
The belts 47 are mounted about these pulley
wheels and travel along on each side of the
chaing 38 fo form supports and carrying mem-
bers for carton blanks passing through the ma-
chine. ’

The belts 47 are supported by the rollers {71
and 31, and at the delivery end of the machine
the belts pass about the pulley wheels 48, the
latter being rotatably mounted. on shaft 41,
From the pulleys 48 the belts 41 pass on the un-
derside of the adjustable pulleys 49 and then back
to the pulleys 48.

The pulleys 49 are rotatably mounted on the
arms 50 which are pivoted at 51 to brackets 52.
Intermediate portions of the arms 50 are ad-
justably secured in the slots 53 of the brackets 52
by means of clamp bolts 54. Brackets 52 also
carry rotatably mounted pulleys 55. As will be
seen in Fig. 2, the belts 41 provide a discontinu-
ous conveyor in that they pass from the rollers
IT beneath the pulleys 55 and then upwardly
about the rollers 31. Brackets 52 are supported
by the longitudinally extending members 16, as
shown at 56. - » : )

The mechanism deseribed provides a conveyor
system by which blanks are passed along from
the feed end of the machine to the delivery
end. Adjacent the discontinuous portion of
the belts 47 is provided means for turning over

the leading edge of the blank during its progress -
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through the machine. The operation of this
mechanism may be seen in Figs, 5 and 6. A ro-
tatable shaft 57 is mounted across the machine
and carries the deflector plates 58 which recip-
rocate from a position traversing the plane of a
blank passing through the machine to the posi-
tion shown in dotted lines in Fig. 5. As a blank
59 passes through the mechanism its leading
edge 60 is deflected upwardly by the members
§8. Then, the members 58 are rotated upwardly
to move the leading edge of the blank into the
position shown in dotted lines in Fig. 5. During
this motion the blank is maintained adjacent
the bed plates 13- by the guide bars and there is
positioned adjacent the inner end of the plates
{3 a series of striker plates 61. The ends of the
plates 61 in retracted position are adjacent the
inner ends of the bed plates {3. As the leading
edge 60 of the blank is rotated into the posi-
tion shown in Fig. 5 the striker mechanism is
rotated downwardly as will be seen in Fig. 6,
thereby eéngaging the trailing side of the leading
edge 60 adjacent the score line about which it
is folded and moving the blank forwardly
beneath the deflector mechanism 58. - From the
position shown in Fig, 6 the blank is continued in
its travel through the machine by the conveyor
mechanism through the position shown in dotted
lines in Fig. 6. The deflector mechanism oper-
ates within the depression formed by the inner
ends 2T of the bed plates 26. It will be seen
that the action by which the leading edge of the
blank is turned over is quite simple in structure
and operation. The deflectors 58 are spaced
apart adjacent.the chains 38 so as not to inter-
fere with the continuous operation of these con-
veyor units. It is unnecessary to have the de-
flector members discontinuous above the belts
41, since the latter are of themselves made dis-
continuous by means of the pulleys 55.

Similarly, the striker platés 61 may be spaced
apart adjacent the chains 38 so as not to .strike
the Iugs 39. : i

The driving mechanism for the deflector mem-
bers 58 may be seen in Fig. 4. Shaft 57 is jour-
haled in the -oppositely positioned standards 32
slightly above the bed plates. On one side of
the machine the shaft 571 carries a rigidly at-
tached arm 62 which is biased toward a down-
ward postion in which the deflector members
58 traverse the plane of the bed plates, by means
of spring 63 attached to the frame as shown at
64. Adjacent the other end of the shaft 57 is a
second rigidly attached arm 65 having a cam
roller 66 attached to its lower or free end. The
cam roller 66 rides on a cam 67 which is rigidly
attached to shaft 68. Shaft 68 is journaled in
opposite sides of the frame structure and carries
a sprocket 69, the latter being provided with a
drive  chain 70 which "also encompasses the
sprocket Tl on the main drive shaft 36. Ag the
main drive shaft rotates, the chain 10 rotates
shaft 68 and the cam 67 periodically lifts arm
65, thereby rotating the deflecting members to
the position shown in dotted lines in Fig. 5. As
the cam roller 66 is received by the low portion
of the cam 67 the spring 63 again causes shait
5T to rotate and the deflector members to rotate
into a position traversing the plane of the car-
ton blanks passing through the machine,

The striker plates 61 are mounted on arms T2
which are carried on the shaft 13, the latter be-
ing rotatably mounted in the standard 14 posi-
tioned on opposite sides of the frame. A clamp-
ing bracket 15 also is carried by shaft 13 and
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this bracket is provided with an arm 76 to which
is attached the downwardly depending arm T1.
The lower end of arm 17 is provided with a yoke
78 which surrounds shaft 68. A spring 79 is at-
tached to the yoke 18 and also to a stationary
pin 80 attached to the frame. The spring 19
tends to keep the arm 717 in downward position.
Arm 11 also carries a cam roller 8{ which is re-
ceived by the groove 82 of cam 83. Cam 83 is
rigidly attached to shaft 68 so that rotation of

the shaft causes the cam roller 81 and conse-

quently the arm 17 to be raised when the high
-spot of the cam is reached. As the arm T1 is
moved upwardly shaft 713 is rotated and the

striker members move rapidly from the position:

shown in Fig. 5 to the position shown in Fig. 6.

The movement of the deflector members 58
and the striker members 61 are timed so that the
striker members 61 pass into the position shown
in Fig. 6 after the deflector members have been
raised out of the plane of the carton blank. The
striker members then are withdrawn from be-
neath the deflector members before the latter
are rotated into their downward position. - The
desired relation of the movements of the defiec-
tor members and the striker members is ob-
tained by properly shaping the cams 67 and 83.
The motion of the striker members 61 preferably
is slightly faster than the motion imparted to
the carton blank by the conveyor mechanism,
so that the carton blank is passed at least par-
tially beneath the deflector members in a rapid

<t

10

15

20

30

motion by pressure of the striker members on.

the rear side of the turned-over edge adjacent
the score which forms the fold line.
members thus act upon the leading portion of
the carton blank to drive the blank through the
folding mechanism in a smooth motion without
buckling. After the carton blank with its turned-

over leading edge has been acted upon by the’

striker members the latter are reciprocated to
the position shown in Fig. 5, the lugs on the con-
veyor chains and the belts pick up the carton
blank and continue its conveyance to the deliv-
ery end of the machine, the guide bars 35 act-
ing to prevent rotation of the leading edge 69
away from the position shown in dotted lines
in Fig. 6. .

It will be recognized that the particular mech-

anism by which the movements described with

respect to turning over the leading edge of the
plank during its travel to the machine may be
varied somewhat without departing from the
principle of the invention. It also will be under-
stood that the mechanism shown may be com-
_ bined with other folding mechanisms for per-
forming other operations on the blanks. For in-
stance, the carton in the positions shown may
pe passed through side-folding mechanisms for
folding over side portions of the carton in a
conventional manner. Since structures of this
type are well known it is not thought necessary
to describe them in any particular. 'The same
is true with respect to the feeding mechanism
for feeding blanks to the device. Although the
feed may be by hand it generally will be effected
by conventional carton blank feeding units.
Separate conveyor units may be provided on each
side of the edge-folding device and the delivery
of blanks from the edge-folding mechanism may
be speeded up to take blanks away from the de-
vice at a faster rate of travel than provided by
the initial conveyor mechanism. The action of
the striker members 61 preferably is sufficiently

The striker 35
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member at a faster rate of travel than provided
by the conveyor units. One advantage of this
operation is that the possibility of buckling by
too rapid action of the conveyor units is avoided.
All of the various modifications of the invention
which may be made without departing from the
scope thereof are intended to be included in the
appended - claims. -

I claim: - )

1. A device of the type described, a discontinu-
ous conveyor for. blanks to be folded, an oscil-
lating folder bar having an edge portion mov-
able along the discontinuous portion of said con-
veyor, and a deflector pivotally mounted adj acent
said bar for turning the leading edge of a blank
on said conveyor upwardly against said edge
portion, and means for moving said bar against
said edge portion to progress said blank beneath
said deflector and across the discontinuous por-
tion of said conveyor.

2. A device of the type described, a blank fold-
ing table provided with conveyor means, a de-
flector pivotally mounted in fixed position mech-
anism for turning the leading edge of a blank
upwardly while the latter is in motion across
said table, and a folding bar for driving said
plank with overturned edge beneath said -de-
flector mechanism at an increased rate of travel.”

3. The method of handling a paper hoard
blank, which comprises scoring said blank along
a line spaced from the edge thereof, continuously
and unhaltingly progressing the blank with the
edge adjacent said score line constituting the
leading edge thereof, deflecting said leading edge
upwardly about said score line during movement
of said blank, and driving said blank forward by
engagement of the trailing side of said edge por-
tion adjacent said score line at an increased rate
of travel.

4. The method of handling a paper board
blank, - which comprises scoring said blank
along a ‘line spaced from the edge thereof, con-
tinucusly and unhaltingly progressing the blank
with the edge adjacent said score line constitut-
ing the leading edge thereof, deflecting said lead-
ing edge upwardly about said score lines during.
movement of said blank, and driving said blank -
forward by engagement of the trailing side of said
edge portion adjacent said score line.

5. A device of the type described, comprising a -
conveyor table, blank-carrying bélts rotatably

mounted adjacent said table and moving continu- . -

ously forward, blank-driving conveyors rotatably -
mounted adjacent said belts and conveyor, a de-
flector member adjacent the path of travel of said

-belt and conveyor, and means for moving said

deflector to turn the leading edge of a blank up-
wardly. -

6. A device of the type described, comprising
a conveyor table, blank-carrying belts rotatably
mounted adjacent said table, blank-driving con-

" veyors rotatably mounted adjacent said belts, a

70

rapid to progress the blanks beneath the deflector 75

deflector member mounted on a pivotally fixed -
shaft adjacent said table and having a portion
traversing the path of travel of a blank, means
for moving said deflector upwardly to turn the
leading edge of a hlank upwardly, and a striker

‘member operable on .the trailing side of the
‘upwardly turned portion of said blank to move

the blank under the deflector member to cause the
edge to be folded by the deflector.

7. A device of the type described, comprising
a conveyor table, blank-supporting belts travel-
ing along said table and having downwardly ex-
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tending loops forming a discontinuous portion
adjacent an intermediate section of the. table,
means adjacent said discontinuous portion of the
table for turning over the leading edge of a blank,
and a blank-driving conveyor adjacent said belts.

8. A device of the type described, comprising
a conveyor table, means for continuously pro-
gressing a blank along the upper side of said
table, a fixed pivotally mounted shaft above said

table and above -the path of travel therealong 10

5
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of -a blank, a deflector member on said shaff
having a. portion extendmg downwardly across
the path of-travel of a blank, and means for
pivoting said shaft when a blank is adjacent said
member, in such direction as to cause the down-
wardly extending portion of said member to move
upwardly across the path of travel of said blank,
whereby sald blank can pass beneath said mem-
ber.
EDWIN L.- ARNESON. -



