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This invention rela.tes tosa method of and ap-.
paratus for folding blanks, and more particular-
1y to the folding of blanks of paperboard or the
like for making boxes, cartons, etc.

Heretofore in folding blanks it has been cus-
tomary to apply a folding force to the surface

or face of the portion to be folded, and accord-.

ingly, in the case of many different types of
folds it has- been found necessary to support
the blank adjacent the line of fold in-order to
accurately determine the fold and to prevent
tearing of the blank as often happened when
the blank was bowed. In many types of folds
this has required relatively complicated appara-
tus for performing the folding operation, and
especially where it is desired that the blank
be caused to travel. during folding. One type of
fold which is usually difficult to' make is a “for-
ward fold,” namely one in which the folded
- portion -of the blank is turned about the line of
fold toward the direction of movement of the
blank. The present invention confemplates a
method of and apparatus for performing folds
including forward folds, in a simple, positive and
decurate manner.

In accordance with the invention, a folding
force is applied against an edge of the blank
in a direction toward the line about which the
blank is to be folded to deflect the edge, and
adjacent portion of the blank, out of the plane
of the remainder of the blank, whereafter the

- movement of the edge away from the plane of
the blank is positively halted, which “brea.ks" or
folds the blank along a predetermined line. of
fold, and thereafter the folding force is con-
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tinued to continue the movement of the folded ,

portion of the blank about the line of fold..
The invention also contemplates the provision
of a machine for folding blanks which, in ac-

- cordance with the above-mentioned illustrative'

embodiment, includes a suitable conveyor for
advancing thé blanks through the machine with
the portions to be folded suitably exposed and
presented for folding. The marginal portion or
" portions of the blank to be folded are deflected
out of the plane of the remainder of the blank
by defiector members of suitable construction.
One or more folder members are carried by end-
less traveling membets periodically into position
to engage the rear corners of the marginal por-
tions to be folded, which folder members are
advanced at a Iaster speed than the blank there-

by to fold the corners about fold lines inclined:

to the path of movement of the blank., Each
-folded marginal portion of the blank is received
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from the folder member by. suitable holding
means, such as a bar extending along the path of

movement of the blank and maintained in folded
. condition.

_Where the forward corner of the
marginal portion of the blank is to be folded, it
is carried into engagement with :a folder mem-
ber, which preferably is stationary and which op-
erates generally in a manner analogous tc the'
traveling  folder member, after the marginal
portion of the blank first has been deﬂected by
suitable means,

It is often desirable in manufa.cturlng various
articles from blanks, as for example, cartons
and the like, to fold the blanks aiong lines mak-
ing an angle of less than 90° with the principal
fold lines or the edges of the blank. One ex-
ample of such folding is in the manufacture of

boxes of the type known as flat folded or col-

lapsible wall boxes which have a bottom wall and
side walls standing upright therefrom. In order

to permit such boxes to be collapsed, it is neces- ‘

sary to provide, in certain of the walls, fold lines
forming an angle of less than 90° with the prin-
cipal fold lines which occur between adjacent
walls. Angular folds are generally considered
to be more difficult to make than the so-called
straight folds.

described in connection with its application to
the manufacture of boxes having angular folds,
but the invention is not thus limited.

An object of the present invention is the pro- -

vision of a method of making folds in blanks in
a simple, eficient and rapid manner, )

Another object of the invention is the pro-
vision of a method of making angular or diag-
onal flaps wherein the fold cgn be made without
the necessity for supporting the marginal por-
tion of the blank in which the fold is made."

Another object of the invention is the provi-
sion of a machine for making partially finished,
or completed collapsed or flat folded boxes or
cartons, which machine is simple, accurate and
has a high production rate.

Still. another object of the invention is the
provision of a mschine for making forward
straight or angular folds in blanks, in which ma-
chine it is not necessary to provide highly ac-

. curate timing of the blanks through the machine,
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Still another object of the invention is the pro-
vision of a machine for making angular or di-
agonal folds in blanks ‘which will accurately
make the folds and does not require deep scor-
ing of the blank.

Varlous other tea.tures and advantages of the 4’

The present invention is especial- -
_ly well adapted for making such folds and is
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{nvention will be apparent from the following
particular description and from an inspection
o’ the accompanying drawings.

Although the novel features which are be-
lieved to be characteristic of this invention will
be particularly pointed out in the claims appended
hereto, the invention itself, as to its objects and
advantages, and the manner in which it may be
carried oat, may be betier understood by refer-
ring to the following description taken in connec-~
tion with the accompanying drawings forming &
part hereof, in which: :

Pg. 1 is a fragmentary side elevational view

in cross zection of a folding machine
constructed in accordance with an filustrative
embodiment of the invention;

¥g. 2 is an enlarged fragmentary cross-sec-
tional view of a detail of the blank conveyor of
the machine shown in Fig. 1; - - .

Fig. 3A i3 an enlarged, fragmentary cross-sec-
tional view taken along the line 2A—2A of Fig. 1;

Fig. 8 is a side elevational, somewhat diagram-
matic view showing particularly the drive mech-
apism of the machine; -

_Fg. 4 is an enlarged fragmentary, vertical
cross-sectional view taken along the line 4—4 of
¥g. 1; ‘

Pig. 5 is an enlarged, fragmentary, vertical
cross-gsectional view taken along the line §—8 of
Mg 1; o

Fig. 6 is a fragmeniary, horizontal, sectional
view taken approximately along a line passing
between the upper and lower conveyor belts of
PFig. 1, with certain of the structure omitted for
tne sake of simplifying the showing; o

Figs. T to 11, inclusive, are fragmentary, dia-
grammatic, side elevational views of successive
portions of the machine, and illustrating the
progress of the blank through the machine, the
cooperative relation between the blank and cer-
tain portions of the machine, and certain steps
in the angular folding operation;

Pig. 12 is an enlarged fragmentary and par-
tially sectional view showing a deflector mecha-
nism; . '

Fig. 13 is a vertical cross-sectional view taken
along the line 13—I3 of Fig. 12;

Fig. 14 is an enlarged plan view of a folder
member and a portion of a blank;

Fig. 15 is a front elevational view of the folder
member shown in Fig. 14; .

Fig. 16 is & plan view of one form of blan
which can be folded by the machine constructed
in accordance with the present invention;

Fig. 17 is a side elevational and somewhat dia-
grammatic view of another form of folder mech-

anism constructed in accordance with the inven-

tion; and .

Fig. 18 is a fragmentary and somewhat dia-
grammatic top plan view showing particularly
the stop mechanism of the structure of Fig. 17.

In the following description and in the claims,
various details will be identified by specific names
for convenience, but they are intended to be as
generic in their application as the art will per-
mit. Like reference characters denote like parts
in the several figures of the drawings.

In order to facilitate explanation of the opera-
tion of the machine in accordance with the pres-
ent invention, there is shown in Fig. 16 one form
of blank %, from which a box can be made in
accordance with the present inventior. It will be
understood, however, that the invention Is not
limited to the folding of & box of this particular
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type but is capable of application to folding
many other types and sizes of bianks.

The blank z includes & top or bottom wall a,
and side walls b, foldable about score lines ¢.
The side walls are provided with attaching flaps
d foldable about score lines e. End walls / are
foldabie about score lines g and are provided with
angular score lines 7 defining triangular corner
portions A to which the end flaps d are adapted
to be adhesively secured.

The blank is formed into a box by folding it
in suitable sequence along the several score lines’
and by adhesively aitaching the end flaps 4 to
the corresponding triangular corner portions h,
the box being completed in folded condition in
a manner customary for this type of box and

- adapted to be set up by raising the side and

end walls in the usual manner., The blank z
is adapted to be made into & box of the so-called
infolded type, wherein the side walls are folded
inwardly onto the bottom. v
Referring now to Fig. 1 of the drawings, there
is shown for the purpose of illustration, a folding
machine comprising a feeding-and-timing sec-
tion A, a folding section B and a delivery section
C. It will be understood that the folding section

B will usually be employed as a component part

of & machine for performing other operations on
the blanks. It is, therefore, also within the con-
templation of the present invention to provide &
machine for making either semi-finished, or com-
pletely finished, collapsed boxes. Such machine,
as hereinafter more fully described, has, in addi-

© tion to the folding section B, additional sections
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for performing one or more additional opera-
tions as for example, making additional folds in,
gluing, applying window material to, stacking,

- delivering the blanks, etc.

The feeding and timing section A may be of
any known construction, as for example, a mech-
anism. including means (not shown) for with-
drawing the blanks individually from a stack and
means, such as carrier chains 18, having lugs
19 for engaging the blanks and delivering them
to the folding section B in spaced and timed
relation. .

The folding section B includes relatively fixed
side frames 20 (one of which is shown) suitably
secured to each other or to.a common base (not
shown). Journaled in the fixed side frames 20
are doubly threaded shafts or screws 21 angd 22
which adjustably support movable frames 24, 24
(one of which is shown). The adjustable side
frames 24, 24 can be adjusted laterally toward
or away-from one another by turning the screws
2 and 22. B

For the purrose of adjusting the spacing of
the adjustable side frames 24, 24 on the screws-
21 and 22 simultaneously, an adjusting mecha-
nism may be provided (see Fig.3) which includes
a sprocket 25 on the screw 21, a sprocket 26 on
the screw 22, a chain 27 chained over the sprock-
ets 26 and 28, and a driving sprocket 28 carried
on a shaft 29. When the shaft 28 iz turned,
it causes the doubly threaded screws 2f and 22
to turn accordingly in unison and thus adjust
the lateral spacing of the frames 2§, 24.

A conveyor is provided for carrying the blanks
through the folding section B and includes gen-
erally similar, right-hand and left-hand portions, .
associated respectively with the adjustable side
frames 24, 24 on the two sides of the machine

"(gee also Fig. 6). For convenience, the mecha-

nism on one side only of the machine will be
explained in detail hereinafter, it being under-



- pulley : .
pulley 88 mounted on a shaft 34. The shafts

stood that, except where otherwise expressly stat-

_ed, the other mechanism is similar, but enantio-
morphic.

A lower carrier belt 30 is

31 mounted on a shaft 32 and over & rear

32 and 34 are journaled in the fixed side frames
" 20, 20 and the pulleys 31 and 33 are engaged by
suitable- means, (not shown) carrled by the ad-
justable side frames 24, 24, whereby, When the
adjustable side frames 24, 24 are moved, the pul-
leys 31 and 33, and the belt 30 are adjusted ac-
cordingly. One or more belt take-up pulleys 38,
36 also may be provided. ' ' ’

Two upper carrier belts 40, 40 (one of which s
shown) sare provided and each bel 48 is trained
over a front pulley 41 carried on a shaft 42 and

9,320,358

trained over & front

10

. the blanks, .at each side of the machine.

15

around a rear pulley 43 carried on & shaft 44. .

Suitably mounted belt take-up pulleys 45, 48 and

41 may be provided. The shafts 42 and 44 are
journaled in the fixed side frames 20, 290 and the
pulleys 41 and- 48 aré connected in a suitable
manner to the corresponding frame 24 for ad-
justment of the pulleys and associated belt 48
therewith. The take-up pulleys 45 and 46 are

20

25

supported by a bracket 48 carried by the frame 24.

For the purpose of carrying blanks through
" the machine, .the belts 30 and 40 are caused to
travel at the same speed by a drive mechanism,
illustrated more particularly in Fig. 3. A drive
shaft 55, which may be rotated in any suitable
manner, is journaled in relatively fixed bearings
56 and 57 and carries a front bevel gear 58 mesh-
ing with a bevel gear 59 which drives the shaft
32. A spur-gear 59’ rigid' with the bevel gear
. 59 drives a gear 60 which in turn drives the shaft
- 42. At the rear end of the machine a bevel gear
6! driven by the drive shaft 5§ meshes and drives
. & bevel gear 62 which in turn drives the shaft
34, A spur gear 62’ meshes with.a gear 63 which
drives the shaft 44. S
Lower and upper pressure units 70 and 11 (Figs.
1 and 2) are provided for the purpose of sup-
porting the active or working runs of the belis 30
and 40 respectively,  and for pressing them to-
gether under sufficient pressure to gric the blanks
therebetween for advancing the blanks through
the machine by the' movement.of the belts. The
lower pressure unit 18 includes a series of rollers
72 mounted respectively on shafts 713, which
shafts are journaled in pairs in plates 74 which
* in turn are secured in a frame 15 carried by the

30

35

40

45

-pointed out. . C

inner ends of the angular folds. In order to ad- .

just the lateral spacing of the paired sets of belts
to accommodate blanks of different widths, the
side frames 24, 24 are adjusted in the manner
above described by turning the shaft 29, and the

belts 38, 30 and 40, 49 .and their associated

mechanisms are adjusted accordingly.
In order to initially deflect the lateral mar-
ginal portions of the blank out of the plane of the

remainder of the blank for engagement by folder -

members (to be described hereinafter), one or

more, and in the present case, two deflector mech-
anisms 85 and 8§ are disposed along the path of

asmuch as the deflector mechanisms 88 and 86
are generally similar, only one of these will be
described in detail, it being understood that the
others are similar except as otherwise expressly

]
One of the deflector mechanisms 885 is illus-

-trated somewhat in detail in Figs. 12 and 13, to

which figure reference now is made. The de-
flector mechanism 8% is mounted on a bracket
81 extending upwardly from the corresponding
side frame 24 and is adjustable bodily thereon,

about a horizontal axis, for a purpose¢ herein- -

after explained. . .

A supporting arm 88 has a bushing portion 88
which is received in a bore in the bracket 81, and
a clamp portion 98 in which is inserted and se-
cured a shaft 91. A member 82 is carried on and
secured in a non-rotatable but axially adjust-
able manner to the shaft 81 as by a set screw 101.
The member 92 has a yoke portion 93 which is in-
serted in a groove 94 in the hub of a sprocket; 986.
The sprocket 9§ is carried on and non-rotatably
secured to a shaft 97 journaled in the bushing 88
and “carrying fixedly .thereoh a driving
sprocket 88. o .

The driving sprocket 98 has a split hub 103,
which receives a clamp collar 182 secured by &
set screw 102’, and which clamps the hub against
the shaft 91. Thus, the angular position of the
shaft 97 relative to the sprocket 98 can be ad-
justed to vary the relation between the sprockets
98 and 96. A collar 39, secured by a sef screw

" 100, may be provided to permit angular adjusting

50

adjustable side frame 24. The rollers 12 bear -

against the under surface of_ and support the
lower carrier belt 30 and are free to rotate as
the belt is caused to travel. . )

The upper pressure unit 71 includes a series
of rollers 16 carried on shafts 11 respectively,
which shafts are journaled in pairs in plates 18.
The plates 18 are individually mounted for ver-
tical movement by means of plungers 80 working
in a frame 719, and are normally urged down-
wardly by a spring 81 to press the rollers 16 into
engagement with the upper surface of the upper
carrier belt 40. The rollers 16 are free to rotate
upon movement of the upper carrier belt 48, and
yieldingly hold the upper belt against the lower
belt but permit the introduction of blanks be-
~ tween the belts. :

When blanks are delivered between the nip of .

the carrier belts 38 and 40, by the feeding and

timing mechanism A, the blanks are engaged by

the active runs of the belts and are advanced at
the same speed as the belts. The sets of belts
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movement of the shaft 87 by inserting a.turning
rod or wrench (not shown) in a socket-99” in the
collar 88. _ . -

A. deflector chain 105 is trained around the
sprocket 96 and around a lower sprocket 106 of
small diameter rotatably carried by a stud bolt

107 journaled in a bearing 108 and suitably se--

cured as by & spacer 108 and nut #10. Pref-
erably, the lower sprocket (06 is journaled on the
stud 107 by a ball bearing {1 i, secured by a lock
ring 112. ]

The bearing 108 is carried by a stud {13 re-
ceived in a bore 114 in the member 92 and se-
cured therein as by a set-screw {15, Thus the
distance of the lower sprocket 106 from the upper
sprocket 86 may be readily adjusted in order to
tighten the chain 185, - .

The-chain 185 detachably carries a depresser
finger 116 adapted to engage and deflect the
marginal portion of the blank. Where the de-
flectop chain 185 is designed to make one com-
plete circuit per single blank and to depress a

single marginal portion thereof, only one deflec- .

tor finger (16 is provided. However, in certain
cases, as for example, where small sized blanks

are being run, it is desirable to operate upon -

more than a single blank per trip of the de-

are positioned to engage blanks inwardly of the 75 flector chain. In that case additional deflector

@




chain
around a sprocket {18 on the shaft 44. _

Means other than fingers carried on chains
can be provided for deflecting the marginal por-

tions of the blanks, as for example, oscillating

fingers, Totating arms or yacuum, or alr pressure.
Inoertninum,u‘whemthehhnkhurela-
uvelywldexldemplormminalporupmwhich
tend to droop out of the plane of the remainder
of the blank, means may be provided for sup-
porting out of the way of the folder members,
those flaps which are not to be folded.

For the purpose of making what is referred to
herein as the angular fold, & folder mechanism
including a folder member and supporting and
actuating means therefor is disposed at each side
of the machine (see Figs. 1 and 6). Since simi-
iar mechanisms are provided at the two sides
of the machine, only one will be desctribed in
detall. .

A frame 124 is supported on a shaft 128 and
held against turning by & shaft 125 both of

which shafts are mounted by the main side

frames 20. The frame 124, is not supported di-
rectly on the shaft 28, but is provided with a
yoke 128 which enters & slot 128 in the hub of

a sprocket 131 mounted on the shaft 125. The’

lateral spacing of the frame {24 and the mech-
anism carried thereby from the similar frame 124
on the other side of the machine is adjusted
by & shaft 138 having suitable engagement with
the two frames.

Referring now to Fig. 2A, the shafi 138 is se-
cured as by & set screw (86 in an externally
threaded collar 184 threaded through & nut rig-
idly secured to the frame 124.- The collar 194
extends through the adjustable side frame 24
and is connected thereto by flanges 193 secured

to the collar 191, The shaft 136 extends through-

to the other side of the machine and a similar
mechanism cooperates therewith. The frames
§264 thus can be adjusted relatively to the frames
24 in a lateral direction by turning the shaft 1386.
" An endless chain 135 is trained around the
sprocket 131 and a sprocket 123 carried on a
shaft 133. The shaft 133 is journaled in an arm
132 adjustably carried by the frame §24. For
the purpose of adjusting the distance of the
. sprocket 123 from the sprocket 131, an adjust-
ing screw 138 preferably is provided. .
‘The upper run of the chain. 135 may be guided
and supported by a track 138 having a slot 138
(Fig. 5) therein which receives pins 137 carried
by the chain 135.
bracket 130 extending from the frame 124 and
adjustable laterally therewith. ‘
‘The chain 185 detachably carries a folder
member or “folder” 148 adapted to engage and
fold a corner of the marginal portion Qf the
blank along an angular line of fold. Although
in the present illustrative embodiment, only one
such folder member is shown on the chain 138§,
it is within the contemplation of the invention

The track 139 is carried by a.
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the
tachably secured on the chain, and includes an
inclined folder surface 142 extending outwardly
and downwardly from an apex {48 formed by
the upper edge 148 and the lower edge 184, An
abutment is provided at the lower edge 144 as by
a shelf 143, which preferably is wide enough for
engagement with a corner/of the blank as here-
inafter described. A tail’i41 extends rearwardly
from adjacent the apex 148 and the upper edge
148 may be formed with rearwardly extending
mgkiornmllededsetopreventmmlngot the

Referring now particularly to Fig. 3, the
sprocket 131 is driven from the main drive shaft
by &-chain 151 trained around a sprocket 158
secured to the shaft 34 and around a sprocket
152 secured on the shaft 128.

.When the main drive shaft §5 ig driven, it
operates through the mechanism just described
to drive the sprockets 13§ and cause the chain
135 to travel, thereby causing the folder mem-
ber 148 to travel similarly. The folder member
149 thus is repeatedly brought into position to
.engage the marginal portion of a blank, which

i

5 t/has been deflected by the deflector mechanism

85 into the path of the folder member 48,
The folder member 148 travels past the blank in
the direction of travel of the blank and at a
faster speed and, in the course of such travel
effects a folding operation on the rearward cor-
ner of the marginal portion of the blank to fold
it downwardly and forwardly about the angular
fold line. This operation i5 described more in:
detail hereinaftler. .
Mounted over the path of the blanks and in
position to overlie the marginal portions of the
blanks are upper gulde plates or holder bars 181,

“which are adapted to limit the upward move-

ment of the marginal portions when the folds
are made. The holder bars 161 preferably ex-
tend from adjacent the point of engagement of
the folder member 148 and blank to adjacent the
rear end of the folding section. The holder bars
I8t are carried by studs §4 vertically adjustable
in blocks 65 which are in turn laterally adjust-
able on studs 68 secured in the frames 19 and
the bars 161 therefore can be adjusted vertically
and horizontally and can be positioned either
inside or outside of the chains 105 of the de-
presser mechanisms 88 and 86. '
Disposed along the path of movement of the
marginal portion of the blank, are lower folder
bars 160 (see Figs. 1 and 10), which receive
the marginal portion of the blank after it has
been folded by the folder member (48, and re-
tain this portion of the blank in folded condi-
tion. It will be noted that the holder bar 160 is
spaced slightly from the belts 38 and 48 to pro-
vide a space 162 which space permits the infolded
edge portion of the blank t{o enter therein. The
holder bar 168 preferably is formed with a longi-
tudinally extendable forward end 165 which
preferably telescopes with the forward end of
the holder bar 188 proper.

Tt_xe end or tall portion 183 of the lower holder
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bar 168 is made flexible to permit it to move.in-
wardly during the folding of the forward corner
ptf)rtion of the blank, as will be explained herein-
after, ’ : ’

. Disposed along the path of movement of the
blank at the rearward end of the machine, is a
mechanisin for folding rearwardly the forward
‘corner of the marginal portion of the blank. :

Referring particularly to Figs. 1 and 4, the

rear folder mechanism includes a bracket .IT8
secured to the side frame 24 and carrying a lower:

holder plate 72. Disposed forwardly of, and
preferably formed integral with the lower folder
plate (12, is a folder member (713 which prefer-
‘ably is formed similarly to the folder member
140 but which faces rearwardly. :

Tnasmuch as the blank is traveling forwardly
when it reaches the folder member #13, it is not
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necessary to cause- the - folder member (13 to.

move, but this member can be fixed and the blank
allowed to move into engagement therewith’ to
effect the folding. . The deflector mechanism 86
depresses the marginal portion. of the blank and
causes it to enter the folder member 113, -where-
after the folding of the forward corner of the
marginal ‘portion of the blank is accomplished
in a manner analogous to the manner in which
the rearward .corner is folded -by . the folder
mechanism (40. .

After the forward corner has been folded, the
blank enters between the lower holder plate 112
and an upper holder plate {82 carried by an ad-
_ justable rod 181 vertically slidable in the bracket
170. The folded corner portions of the blank
thus are maintained in folded position, =~ .

Disposed adjacent the rearward end of the
holder plates 172 and 182 are presser rolls 185
and 186 driven by gears 187 and 189 respec-
tively (see Fig. 3), from the gear 62’ by an in-
termediate gear 188 meshing with the gear 62’
and the gear 189. The presser rolls 185 and 186
firmly press down the folded portions of the
blank as the blank passes therethrough.

The blank is delivered by the presser rolls 185
and 186 to the delivery section C whereupon the
blanks can be collected for subsequent further
operations thereon, or can be conveyed te a fold-
ing, gluing or other mechanism for immediate
carrying out of such additional operations as may
be desired.

“The folding operation is illustrated somewhat
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, B
carry it into the path of the corresponding folder
member (40, : .

The folder chains 135 are driven at such speed,
and the folder members (48 are so located on the

" chains that the folder members 148 are brought

into eéngagement with the rear corners of the
blank z during the time the marginal portions f
of the blank are deflected by the deflector fingers
i16. The inclined folding surface 142 moves into
engagement with the blank and engages the edge -
of the extreme corner portion, and upon further
movement relative to the blank, deflects-the mar- =
ginal portion 7 of the blank further out of the
plane of the body of the blank.. The folder sur-
face 142 is inclined in a forward and outward
direction from the apex, and is also inclined rear-
wardly and downwardly,from the upper edge 1485,
thus, as the inclined folder surface 142 moves into
engagement with and along the marginal portion
of the blank, it acts as an inclined plane to force
the marginal portion downwardly and inwardly.
The marginal portion of the blank is deflected
downwardly and inwardly until the rear edge
strikes the abutment provided by the shelf 143.
The apex 148 travels substantially along the line .
of juncture of the marginal portion f with the bot-

. tom a and the abutment extends downwardly
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and forwardly at such an angle from the apex

148 that, when the rear edge of the blank strikes

the abutment, the edge and abutment are in ac- )
curate engagement throughout their mutual lat-

eral extent, as shown in Fig. 9.

When the rear edge of the marginal portion !
strikes the abutment, the movement of the rear
edge out of the plane of the blank is halted; the ~
marginal portion is raised, and the blank is
“hroken” .or folded along & lne of fold which is
determined accurately by the shape and disposi-
tion of the folder member 148, which line in the
present, illustrative embodiment is inclined sub-’

_ stantiaily 45° to the path of movement of the
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blank. ‘The positive halting- of the downward
movement of the edge of the blank positively
and accurately determines the line along which*
the blank folds. :

Further movement of the folder member {40

relative to.the blank causes the upper edge (46

" of the inclined folder surface 142 to bear against.
- the folded corner % of the blank below the plane
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diagrammatically in Figs. 1, 7 to0-11, and 14, In-

clusive in connection with blanks similar to blank
~x of Fig. 16 for the purposes of illustration.
Blanks z are delivered successively and in timed
and spaced relation by the feeding and timing
section A into the nip of the belts 80 and 40
and advanced along the folding section B prefer-
ably at a constant speed of travel.

When each blank  reaches a position under
the forward deflector mechanisms 85, the de-
flector fingers |16 engage the marginal portions /
of the blank and deflect them slightly out of the
plane of the remainder of the blank and into the
paths of the folder members 140, respectively,
the deflector fingers | 16 being so positioned on the
chains 185 and the chains driven at such speed,
that the fingers |16 engage the marginal portions
f respectively .as the blanks pass under the de-
flector mechanisms 85. However, it is not neces-

60

of the marginal portion and fo effect further
movement of the folded corner portion h about
the line of fold j. The shelf 143 is disposed at
such an angle, relative to the inclined folding sur- .
face so that the extreme corner edge of the blank
r rides up along the surface of the shelf 143
as the corner portion 72 is further turned about
the line of fold.

Still further movement of the folder member
140 relative to the blank causes the upper edge
146 of the inclined folder surface 142 toride along
the corner portion h, and the tail 141, assisted
by the edge 148, completes the turning movement
of the corner portion z, and holds it in folded con-

- dition until the blank z is carried into position
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. sary that the deflector fingers engage any precise -

~point ¢ 1 the marginal portions fas a slight move-
ment of the marginal portion out of the plane
of the remainder of the blank is sufficlent to

({]

engaging the lower holder bar 160 and the edge
of the folded corner & enters the groove i62.
Shortly after this the folder member 140 will have
moved out of engagement
blank then advances to its position under the
rearward deflector mechanism 86. : .
The blank z is advanced until the marginal
portions pass under the rear deflector mecha-
‘nisms 86 which deflect these portions out of the
plahe .of the blank . The forward corners d
of the marginal portions f are carried into en-

with the blank and the -
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gagement with the forward folding members (73
and folded thereby along lines i in a manner
analogous to that in which the rear corners were
folded.

The blank z is then carried into the space be-
tween the holder plates 112 and 182, and then
between the rolls (88 and 188 and is delivered
thereby to the delivery section c.

It will be noted that the tail portion 163 of
the lower holder bar 169 is reduced in height and
is flexible, i hich permits it to be deflected in-
wardly when the forward corner h of the blank =
is folded inwardly and thus the tail portion 163
does not interfere with this folding operation,

" but, however, performs its intended  function of

retaining the rearward corner portion h in folded”

‘condition. ,
. In certain cases it may be desirable to feed the
blank directly to the folding section and to omit
the separate timing section. In such a case, the
timing or registering is effected in the folding
section, and preferably, the folding is partially or
entirely carried out while the blank is stationary.
There is shown in Figs. 17 and 18, an embodi-
ment of my invention constructed with this
concept.

In this construction, a suitable feeding mecha-
nism AA is provided which includes a chute or
hopper 209 for supporting a stack of blanks, a
feed or pull-out wheel 20 and a cooperating roll
202. A supporting floor or table 203 and co-
operating feed rolls 2804 and 285 are provided
for guiding the leading edge of each blank into
the nip of the belts of the folding section BB.

The folding section or mechanism BB may be
generally similar to that above described except
as hereinafter expressly pointed out. The fold-
ing mechanism BB includes lower carrier belts
210 trained around pulleys 211 and 212 and upper
and cooperating carrier belts 23 trained around
pulleys 214 and 21€. A lower pressure unit 220
is provided for each lower belt and cooperating
therewith are upper pressure units 22{ which
extend only partially along the length of the
lower pressure units 220, for a purpose herein-
after to be explained.

Deflector mechanisms 222 and 224 having de-
flector fingers 223 and 228 respectively are pro-
vided in a manner generally similar to that in the
construction described above.

A folder member 231 i§ carried by a chain 232

[}
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trained around sprockets 233 and 234 in a manner

generally similar to that described above, and
operates in a generally similar manner.

- Dispcsed adjacent the path of travel of the
belts 210 and 213 is a stop mechanism including a
lever 235 rockably mounted by a shaft 236. The
lever 235 carries a stop pin 237 adapted to be
rocked into position in front of the leading edge
of .a blank carried by the belts 2{0 and 2I3 for
the purpose of halting the blank.

At the other end of the lever 235 is a shaft
238 carrying rollers 238 adapted to bear respec-

tively upon the two working runs of the upper

belt 213, when the lever 235 is rocked in a clock-
wise direction.

Inasmuch as the working run of the upper belt
- 213 does not have any pressure unit cooperating
therewith forwardly of the stop mechanism, the
belts 218 and 213 grip the blanks with sufficient
force-only to carry the blanks into engagement
with the stop pin 231.  When the stop pin 237 is
in operative position and the blank thus is halted
in position against the stop pin 237, the belts slip
relatively to the blank. However, when the lever
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238 is rocked clockwise (as viewed in Fig. 17) to.
1ift the stop pin 287 out of the path of the blanks,
the rolls 239 bear against the upper belt 213 and
press it against the lower belt 218 with sufficient
force to again advance the blank.

The shaft 236 is rocked by a lever 289, pivotally
connected to a pushrod 248 having a bifurcate
head 241 engaged around the shaft 2{§ which
carries the pulley 214. The shaft 21§ also car-
ries a cam 243 driving a follower 242 pivoted on
the head 24 of the pushrod 240. When the
shaft 218 is rotated.to bring the high portion
of the cam 243 against the follower 242 the push-
rod 240 is.driven rearwardly to rock the shaft
23¢ in a clockwise direction against the tension
of a spring 249. However, when the cam 243 is

‘rotated further, the follower 242 rides onto the

low portion of the cam and the spring 249 causes
the shaft 238 to be rocked in a eounter-clockwlse
direction.

The mechanism is provided with lower a.nd
upper holder bars 250 and 28i and with lower
and upper holder plates 252 and 253, as well as
with a stationary folder member 284, all of which
members are similar in construction and opera-
tion to the equivalent members in the previously
described embodiment of the invention. :

‘The operation of the modified form of the de-
vice is generally similar to the first described
form. The blanks are successively withdrawn
from the stack by the pull-out wheel 20f{ and
delivered to the nip of the belts 2i0 and 213,
which carry the blank to the stop mechanism.
The stop mechanism is so timed that the stop

o pin 237 is in operative position when a blank

reaches the stop mechanism. The blank is halted
by the stop pin 237 and while thus halted, is
engaged by the folder member 231 which is car-
ried Into engagement with and past the blank to
fold the rear corner of the marginal portion of
the blank, the marginal portion of the blank
having been previously deflected by the deflector -
mechanism 222 into position to be engaged by
the folder mechanism 231. The mechanism is so

2 timed, that after the folder mechanism 23{ has

folded the corner portion along the angular line
of fold, the stop mechanism operates to release
the blank and allow it to be carried forwardly
into the folder bars 250 and 251.

It will be understood that the mechanism may
be timed so that only an initial portion of the
fold is carried out while the blank is halted or,
if desired, the fold may be completed before the
blank is allowed to proceed. However, the blank

9 is maintained in folded condition by the folder

~member 23f until it 1s inserted between folder

€0

bars 260 and 25f. The blank is then advanced
to the remainder of the machine and the folding
of the forward corner is effected in a manner
similar to that previously described.

As indicated in the foregoing description of
the apparatus, numerous adjustments are pro-

~ vided for in order to adapt the machine for use

75

in folding various types of blanks of varying
shapes, gizes and proportions.

The right and left hand adjustable frames 24,
their assoclated conveyor mechanisms, deflector

-mechanisms, folder mechanisms, holder bars, etc.,

are adjustable toward and away from each other
in a lateral direction to adapt the machine for
use with blanks of various widths. The upper
holder bars also are adjustable laterally but inde-
prendently of the frames 24 and, as above stated,
can be disposed either inside or outside of.the
depresser chainsg 108. Also, the upper holder bar,
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as well as the upper hold¢r plate can be adjust-
~ able vertically to provide for operations on blanks
of different thicknesses. . : )
The mechanism also may be adjusted for oper-
ating upon blanks having marginal portions of
various widths. For example, the. {rames 124
which carry the folder mechanism can be ad-
justed laterally with regard to their respective
_side frames 24 in order to adjust the distance of
the folder members 148 relative to the cooper-
ating belts 30 and 40. It will be noted, however,

10

that by reason of the novel construction of the -

folder members #40, it is not necessary that they
engage the portion of the blank to be folded at
any particular point of the active surface ot
the folder member; any single adjustment of the
folder member, therefore, will permit folding of
a wide variety of blanks. It is, of course, nec-
essary that the folder member (40 be sufficiently
close to the conveyor so that it will engage the
corner of -the blank to fold the same. Addition-
ally, the deflector mechanisms are so constructed,

15

20

that the chains 105 and their cooperating sprock- -

ets 96 and 106 (Figs. 15 and 16) can be adjusted
axially on the supporting -shafts 9§ and 91 so
that the deflector fingers {16 'will engage the
marginal portions of the blanks. In this connec-

tion it will be noted that the lateral distance at .

which the deflector fingers 116 engage the mar-
ginal portions of the blank is not'ordinarily crit-
{ical but it is sufficient merely that the deflector
fingers be engaged by the folder members {40 and

25
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the marginal portions of the blank and deflect

them sufficiently to be engaged by the folder
members J40. : o :

The machine also can be adjusted for accom-
modating blanks of various dimensions measured
longitudinaily of the direction of travel. The
folder member 140 can be adjusted to various po-
sitions on the folder chain {35 and where rela-
tively .short blanks are fed through the machine
at close intervals, a plurality of folder members
‘140 are -attached to the chain. In an analogous
manner the deflector fingers 116 can be adjusted
on the chains and one or more such fingers can

35
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portions of the blanks are deflected upwardly out
of the platie of the remainder of the blank, and
the folder members engage the blank from above.
By inverting one of the folder members zelatively
to the other, one marginal fold can be made in

one direction (for example upwardly), and the
other in the opposite direction. . S

“-_The folds may be made in various marginal

portions other than those shown, as for example,

-

in the end flaps, end walls -or the like, and can

. be made along lines making other than 45° angles

with the main fold lines, or can be made along
the main fold lines. The invention is applicable
to the making of what might be termed a
“straight fold,” that is, a fold wherein a marginal
portion of the blank is folded about a line which
is substantially perpendicular to the direction of
travel of the blank. In that event, the folder
member is formed with a folding surface located
in a plane parallel to the edge to be folded and
inclined to the plane of the blank. The folder
member and blank are moved relatively into en-
gagement, along a line perpendicular to the line
of fold and the folding operation is analogous to
that described herein. .

As stated above, the machine is capable of mak-
ing various folds ih blanks of a wide range of
types, sizes and proportions. Moreover, the ma-
chine in many respects does not require critical
timing or adjustment. Also, inasmuch as many
of the adjustable portions of the structure are
carried by single frames, as for example, the -
frame 24 and the frame {24, the various adjust-
ments can be made quickly and easily and the
machine, therefore, need only be idle for a rela-
tively short “set up” time, thus greatly increasing
the overall efficiency of operation.

-The construction of the machine and the man-
ner in which it operates are such that the ma-

chine can. be run at comparatively high speeds

. and thus a high rate of production obtained.
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be provided. While- ordinarily the. pcsition at .

which the deflector fingers engage the marginal
portions of the blank, in a fore-and-aft direction,
is not critical, nevertheless, this position can be
varied by adjusting the arm 88 and its associ-
ated mechanism angularly about the shaft 97,
thereby ' changing the fore-and-aft position of
the lower sprocket 106 relative to the conveyor.
Furthermore, by changing the angular adjust-
-ment of the deflector mechanism, the level at
which the finger engages the blank can be ad-
-justed. The extendable telescoping end 185 of
the lower holder bar 160 can be adjusted longi-
tudinally in order to provide their engagement
with the blank at various fore-and-aft positions
as may be required. :

Since the timing of the blanks is not critical, it

is not necessary to use carrier chains with register’

_pins, or any other positive type of feed but co-

operating carrier belts or other friction feeding :
means can be employed. ' Thus, marring, denting

or rupturing of the blanks is minimized.

‘While the invention has been illustrated in con-"

riection with a_ machine wherein the corners of
the marginal portions are folded downwardly, it

is within the contemplation of the invention to -
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Moreover, owing o the fact that it is not neces-
sary to obtain exact registry for a folding oper-
ation, the machine may be run at a higher speed
than if exact registry were required. .

The folding operation is performed in a highly
accurate and positive manner and it is not neces-
sary that any of the scores be previously broken
and in fact, the score lines need not be deeply
made. The folding operation is such that if.the
blank or the marginal portion .thereof is bowed
for any reason, the blank will be straightened-

_along the fold line, at the initiation of the fold-
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ing action; and thus eliminate the tendency to
rupture. Also, it is not necessary to support the
marginal portion of the blank against the folding
action. The blank is not gripped or forcibly
struck on -its face by folding elements or other
members, and therefore, is not marred in any
way. . .
While certain novel features of the invention

have been’ disclosed herein, and are pointed out

- in the annexed claims, it will be understood that .

various omissions, substitutions and changes may
be made by those skilled in the art without de-
parting from the spirit of the invention.

What is claimed is: . .

1. The method of folding the corner portion of

_ a blank about a diagonal line of fold intersect-

"make the angular fold in an upward direction. .

In this event, the folder mechanisms and de-
flector mechanisms together with their associ-
ated structures are/Inverted so that the marginal

ing adjacent edges .of the blank, which com-

* prises applying to the corner portion a folding.

force in a direction toward the line of fold to de-

. flect the edge and adjacent portion of the blank

(]

away from the plane of the blank, positively halt-
ing the movement of an edge and adjacent por- .
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tion and applying said folding force to said por-
tion-adjacent sald line of fold to continue the
movenent of said corner portion about the line
. of fold.

2. Apparatus for folding blanks including,
means for feeding blanks, a folder member hav-
ing a surface inclined to the path of movement
of sald blank, and means for effecting relative
translaticnal movement betweéen said folder
member and said blank to engage said surface
and the edge of a marginal portion of said blank
to fold said marginal portion along a fold line
inclined to the path of movement of said blank.

3. A machine for folding blanks including

means for supporting. a bilank, a folder member
having a surface inclined to the plane of said
- blank for deflecting the edge of said blank, an
abutment associated with said surface for limit-
ing the movement of the edge of said blank on
said surface and means for effecting relative
translational movement of said blank and said
folder member to engage the edge of said blank
and said surface and to cause movement of said
edge and surface while in engagement through
a position wherein said edge and said abutment
meet.

4. Apparatus for folding blanks including,
means for advancing a blank, timed means for
halting said blank, means for deflecting corner
portions of said blank, means operating on said
blank when said blank is halted for folding said
corner portions against the body of the blank

about lines inclined to the direction of move-.

ment of .said blank into said halted position,
means for then advancing said blank, and means
for making additional folds in said blank during
movement of said blank along lines parallel to
the direction of movement of the blank.

5. A folder member including a support, a wall
carried by said support and deflning a folder
surface diverging from an apex, an abutment
extending along the lower edge of said surface
and a tail portion extending rearwardly from
adjacent said apex.

6. A folder member adapted to be moved into
engagement with a blank, including a support,
a wall carried thereby and defining a folder sur-
face inclined laterally and longitudinally, rela-
tively to the normal path of movement of said
support, an abutment extending along the lower
edge of said folder surface and inclined down-
wardly and forwardly relatively to the said path
of movement, and a surface extending rearward-
ly from adjacent at least a portion of the top
edge of said folder surface.

7. A folder member including a folder surface
adapted to be inclined to the plane of a blank
to be folded, an abutment at an edge of said
folder surface to engage an edge of the blank
and a surface extending from said folder surface
to support the folded portion of the blank.

8. The method of making angular folds in
blanks which comprises advancing a blank along
a predetermined path, applying a folding force
edgewise of said blank having a component per-
pendicular to the line of fold and a component

inclined to the plane of the blank to deflect the .

adjacent portion of the blank out of the plane
of the blank, positively halting the movement
of said adjacent portion out of the plane of the
blank, and applying a force to said adjacent por-
tion to fold it against the blank.

9. A machine for making angular folds in
blanks comprising means for advancing a blank

atomme = smmadatavminad nath a faldaw
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having a surface inclined laterally and longitu-
dinally relatively to said path and extending sub-
stantially parallel to the line of fold of said blank,
means for advancing said folder at a higher speed
than said blank to engage said surface with the
edge of said blank and bend the edge away from
the plane of said blank, and an abutment associ-
ated with said surface for halting movement of
said edge away from the plane of said blank.

10. A machine for making angular folds in
blanks comprising means for advancing a blank
along a predetermined path, a folder member
having a surface inclined laterally and longitu-
dinally relatively to said path, means for deflect-
ing the marginal portion of said blank into the -
path of said surface, means for effecting relative
movement between said blank and said folder to
cause engagement therebetween and to cause said
marginal portion to be hent out of the plane of
the blank, and an abutment associated with said .
surface for engaging the edge of said marginal
portion and exerting an edgewise folding force
on said marginal portion.

11. The method of folding a portlon of a blank

5 against the body of the blank about a fold line

which comprises applying a folding force against
an edge of sald portion, in a direction toward said
fold line, to deflect said portion out of the plane
of the blank, abruptly halting the movement of
said edge away from said plane, and applying a
folding force to said portion adjacent said fold
line to complete the folding of said portion
against said body. .

12. The method of folding & portion of a blank
with respect to the body thereof about a fold line
therebetween, which comprises effecting relative

_ movement between said blank and a non-yielding

abutment in a direction substantially parallel to

. the plane of the blank, causing said abutment to
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positively engage the edge of said portion in sub-
stantially the plane thereof in a direction sub-
stantially toward said fold line and causing said
portion to swjng about the point of engagement
of said edge with said abutment, said point act-
ing as a pivot fixed with respect to the plane of
said blank.

13. Apparatus for folding & blank of paper-
board or the like comprising a holder for said
blank, a folder, means for effecting relative move-
ment of said folder and holder in a direction
substantially parallel to the plane of the blank,
an abutment fixedly mounted on said folder and
having a substantially fixed relationship with the
plane of said blank where it operates on the
blank, said abutment being so related to said
blank as to engage the edge of the flap to be
folded, causing said flap to rotate about said
abutment as a center and causing said body to
move in conformity with the positively controlied
action of said abutment.

14.-Apparatus for folding a blank of paper-
board or the like comprising a path along which
the blanks move, a folder, a path along which
said folder moves, means for moving said folder
along said folder path in substantially the same
direction as, .and faster than, the movement of
said blanks, an abutment fixedly mounted on said
folder and having a fixed relationship with the

- direction of said folder path at the point where

it operafes on the blanks, said abutment being
so related to said blanks as to engage the edge
of the flap to be folded, causing said flap to ro-
tate about said abutment as a center and caus-

ingsaidbodytomoveincontotmitywif.hthe
lv nontrnllad antinn nf eaid ahntmont
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15. The method of folding a blank of paper-
board or the like which comprises deflecting a
part of the blank out of the plane of the body
of the blank, applying a force to said part sub-
stantially edgewise of said part and in the plane
of said part to “break” the fold, and thereafter
completing the fold.

16. The method of folding a blank of paper- .

board or the like which includes guiding a part

5
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of ‘the blank along an inclined surface to deflect
said part out of the plane of the body of the
blank, abruptly engaging an edge of said part
to apply a force edgewise of said part and in the
plane of said part with an abutment to “break”
the fold, and thereafter guiding said part along
another inclined surface to complete the fold of
said part against the body of said blank,
: LEON E. LA BOMBARD.




