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STATES PATENT OFFICE

2,440, 840 _
CARTON ERECTING APPARATUS

Preston J. Blackwell, Emerson, N. J., assignor, by
mesne assignments, to Robert-Gair Company, -
Inc., New York, N. Y., a corporatlon of New:

“ Yerk -

Application March 24, 1945, Serial No. ]58\4,71}2 s
(CL. 93--53) -

This invention relates particularly to the erec-
tion from a flat Knock-down. condition of a cel-
‘lular carton of the type having ¢ross patiitions
mounted in slots of the carton body ‘walls, to an
extended position in which notches at the.ends
of the partitions are interengaged with.thé.ends
of the body slots, thereby holding.the side walls
angularly open. and the: cellular compartments
free for the reception of. eggs or other. articles.

Heretofore cartons of this hature have been
erected by hand.or by somewhat complicated ma-
.chines for effecting the necessary operation. . This
invention relates to.an 1mproved simple type. of
apparatus in which the folded carton blanks.are
fed to and moved by engaging belts whxch carry
the carton parts through the necessary operations
and discharge them in.erected condltlon The
carton  itself may . be formed from. paper stock
‘which is suitable for the purpose, and-which is
possessed ofa certain degree of resiliency of whmh
advantage is taken in providing a structure that
affords adequate protectmn to. the contained ar-
ticles.

An 1mportant obJect of the mventmn is there-

fore to provide an apparatus utilizing a double belt -2

feed which engages' the blanks at places which
become opposite .walls and eventually covers. of
the carton, and for advancing the blank continu-
ously to spread the 'walls. to set ‘and mterlock
the cross partitions with' the body walls, and to
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deliver the erected cartons from the opp051te ends

of the belts.
A ‘further obJect of the 1nvent10n is to. prov1de
fixed guides and supports in association with the
belts so that the carton planks- with assocxated
partltlons are moved ¢ontinuously throtigh the
vanous ‘stages and operations without requiring
other timing and operational parts which. .are
complicated and likely to get out of order.

Other objects of the invention will appear in the
specification and will be apparent from the ac-
companying drawings, in. which;

Fig. 1 is 'a._top plan view of a carton erecting
apparatus in accordance with this invention; .. -

Pig. 2 is a side elevation of the: apparatus shown
in Fig. 1;

" Pig. 8 is a sectional view taken on line 3—3 of
Fig. 2, showing the condition of the carton blank
and partitions at this location;

Fig, 4 is a perspective view of a carton blank
_tnple-folded to provide four plies between the
innef two of which the partitions are disposed
in-flatwise relation, the center fold being upper-
most-as in the position. when the blank.is to be
erected by the apparatus.of this invention;.
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o m;g 51g's, perspective view of the carton erected

from the blank of Fig. 4, the carton walls being

‘extended upwardly as when ready for reception

or removal of contents'

Pig: 6'is a sectmnal v1ew taken on line 6-=6 of
g, 2, showing the cond1t1on of a carton blank
and partltlons at this ‘Jocation;

Fig, T- Whmh is"a sectional, view taken" on line
1—17-of F1g 2, shows the condition of the' carton
blank and partxtlons at thislocation; and " "

* Fig.8'is an end view ‘of the apparatus showing

‘the erected carton in'inverted position; ready to be
‘discharged from the apparatus.

.Cellular cartons of the type to Whlch this inven-

:txon relates comprise a slotted blank having three

parzllel folds, one in the center which is opposite
the others; together with a plurality of partitions,
one entered through reglstermg slots in the two

ihner plies of ‘the blank so. folded. -In thls con~

dition, with the’ partitions lying flatwise between
the outer plies of the blank, the blanks occupy the

‘mxmmum space for shipment and storing. To use
‘theé cartons, ‘they miist first be set up or erected

by opening the outer and.inner plies of the blank.
In  this operation a condition . of distension is
reached whereupon the part1t1ons swing to trans-
verse posmons where they may: be ‘engaged and

1locked at'their ends within registering slots pro-

vided for.this purpose This erection is a.Jabori-
ous: task if done by hand as each partition must
be engaged with its partlcular slot.

. The present invention is concerned with a sim-
ple fype of carton erector in which flat, folded car-

‘tons may be fed into one end of the apparatus

where tney are engaged and moved along by belts
which. advance the cartons processionally to per-
form in succession the operations of opening out
or- $preading. the several plies of the blank, ro-
tatmg the cross part1t1ons to transverse engaging

.positions, . successwely interengaging - each -cross
‘partition with the corresponding slots in the sides

of the plank,: advanclng the carton blank along
until ‘all of the cross partitions are engaged, and
then discharging the carton in a completely
e ected condition.

Referring now more partlcularly to the draw-
ings, the. m_ventmn may be more easily understood

from g consideration of the flat and erected car-

tons as-shown in Figs. 4 and 5. - Each carton blank
is center.folded at 20 and then folded twice again
at 12 to provide two inner plies 11 between ouber
plies..13, the latter being formed with fold lines
23 .which, in- the. erected carton, define cover
sections . 10, A blank so formed and folded is
adapted to be opened out and distended but, Wlth
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the inner plies {1 partly restrained from separa- which are bowed endwise in general conformity
tion by means hereinafter noted, spreading move- with the curvature of the guides 21. Each bhar
ment therebetween will be confined to those por- is supported from the adjacent edge of the top
tions 14 which are furthest removed from the cen- blate by a number of brackets 39 adapted to hold:

ter fold (see Fig. 5). The inner and outer plies 5 the deflecting bars 38 in a slightly inclined posi-
of the .blank are formed with registering slots tion at. the starting end, the bars lying nearly
15 so that _transyerse partitlons 16, having slots horizontglly toward the, starting engd of the ap-
1T may initially be mounted in the slots 15 of the paratus (see Fig. 6) and then twisting gradually
inner plies for hinging movement so as to be fold- ,, Until they approach a vertical position (see Fig.
able flatly on opposite sides thereof when the car- 10 7. The upper edge of each bar is disposed sub-
ton blank is triple-folded or collapsed as showh itn Stantially pavsllel to the rearward upwardly in-
Fig. 4, . chned portion of the top rail 35 (see Fig, 2). ,

The slot {71 formed in the upper edge of, & -h of the deflecting bars 38 are
partition adapts it for seating Wlthm the inner . show ,as commernicing at a point spaced ‘from
plies of the blank, and at the top edge of each 15 the starting eénd of the apparatus, and at a point :
partition is a locking projection 18 adapted fo =~ Where the guides 27 are nearly but not quite at
be seated in one of a plira ty ‘of notehss 19 their Maxitiim Féparation. The reason for: this -
formed along the center fold 20, thereby holding - is:that the deflecting bars 38 do not come into.
each partition in place with respect to the carton operation until after the outer plies of a carton
blank 1n1t1ally and to the erected carton struc- ¢g blank have been opened and separated by the
ture P S ) o operamo of the bel ,28a d the

10ng1tud1na1 score
the. carton covers

ged ng bevel gears 4
_mounted Upon 8 com&noh gr1__1ng shaft 45 s
p'o ted »b'y ‘beari'ngs 46.‘“ £

ésponding ‘guide 27 from s p’int
adJacent ‘the front of Starting end there
15 held 1n ciose contéct therewith by the's Dring
k Y. 81 1 rdly pressed idlers 31 to a point adjacent the rear or
tOWard _each other, bl are sbaced apart at the _ discharge’end’ of the gl‘ude
rearor discharge nd,
. Mounted along de
at the outer 51de the ]
¥0

Operation :

e * g end of thf‘ apﬁaratus
the outer plies straddiing the guide w [

NgATES 'th guid“ 21, te dmg

to- hold the belt more tightly {

The outer free rin of the

the guide blocks 33 at the rear n‘f the ’idl
Extendmg over'the guides

theréof is a top: guide’ piate

31 erected upon tha sup’portl ' hade 25 ‘Pey nd
the outter sides of the belts 28, ThlS top guide is
coextensive with the side guides27; it
the- initial ‘Or starting ehd of ‘the' ppara
inclines slightly downwargq t¥ to ‘s potat
in ‘advance of the Iongitudifial ¢ nter f th p"—
paratis from whence it inclines 11
ward toward the ot‘her or disch 5
apparatus as shOwn more’ clear]y L Fig, 2,
‘Also located &f the sides: of :
Telatively between the uppe
guides 27 and ‘the suie ed;
‘guide’ 35 ‘are ‘fat engagim
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blank until the partition edges which then are
uppermost become engaged by the under surface
of the top guide 35, as shown more clearly-in
Fig. 6.

At a point between the position shown in Fig.

3 and Fig. 6, the deflecting bars 38 engage the
outer plies 13 of the carton blank to depress them
to g partially flattened position -(see Fig.: 6).
Here the lowermost edges of the cross partitions
are supportéd by the bottom support 40 which
is inclined upwardly from the:starting end.

" As the partially erected carton is'advanced fur-
ther between the lower support 40 and the upper
guide 35, the central part of the structure is grad-
ually raised; but the deflecting bars 38, whose

elevation above the guides 27 remain substantially -

unchanged, continue to engage the outer plies (3
and maintain the inner faces of their folds 23 in
engagement with the tops of the guides 27, there-
by forcing these plies inwardly to the point that
the proximate ends of the' slots (5 are positioned
below the pointed extremities 22 ¢of the notches
21. - At this point, the spacing of the guides 27
and the positioning of the deflecting bars 38-is
such that the partition and notches 21 may inter-

engage and lock with the slotted outer plies 13 of

the blank which now become the outer walls of
the carton with the result that a self-sustaining
structure is produced as shown-in cross section
in Fig. 8. ‘

This setting-up operation causes all of the par-
titions to become- engaged with the: outer walls
of the carton which, as thus erected, is then dis-
charged from the exit end of the apparatus by
the continued movement of the belts.. The car-
tons which are made of a suitable fiber or paper

"board have sufficient resilience and flexibility to
be moved continuously by the belts without break-
ing, and the blank plies are maintained yield-

- ingly at all times against the guides 27.. “An ap-
paratus of this kind is' preferably three or four
times the length of the cartons. No particular
means is shown for feeding the folded blanks or
for removing the erected cartons; these operations
being optionally ‘done by -hand or mechamcal
means.

Although the mventwn has been described 'in
considerable detail, it is not the intention to limit
the invention to the mechanism shown, since var-
jations therefrom ars permissible without depart-
ing from the spirit and scope of the mventlon

I claim:

1. An erecting apparatus for a flat folded car-
ton having side walls with free edges extending
substantially together and folded medially inward
with transverse slots in the inner side walls ex-
tending into the medially folded portion and hav-
ing cross partitions hingedly seated in the slots

" of the medially folded portion and lying flatwise
between the side walls, guide means insertable

the partitions as the carfofis aré xhoved along
the guide means by the said belts.

2. A carton erector, comprising a pair of side
guides close together at the starting end, diverg-
ing. therefrom and gradually approaching each

- other at-the discharge end, & pair of belts each
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between the free edges of a carton at one end

rounded outwardly intermediate their ends and
approaching each other at the other end, a belt
extending along the outer face of each of the
guide means, means to rotate the belts, spring
pressed means along the inner run of each belt
to press it against its guide means, the partitions

being swung transversely of a carton when the

side walls of the carton are moved outwardly by
the guide means, means for supporting the upper
and lower edges of the partitions when swung
to transverse positions, and outer deflecting bars
for engaging the outer face of the side walls of
a carton to'depress:the side:walls' and engage
the .ends of the slots therein with the. ends of
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engaging and exténding along the outer face of
one of the guides, means to yieldingly press the
inner run of each belt against the outer face of
its guide; upper and: lower ‘guide means for en-
gaging the upper and lower edges of cross parti-
tions as they are moved endwise of the side guides,
and a pair of inclined outer deflecting bars ex-
tending from a substantially horizontal position
near the starting end parallel ‘with and within
the side guides and turned into substantially ver-
tieal position at the discharge end. -

3. In an apparatus for erecting flatly folded
cartons composed of integral inner -and- outer
plies and provided ‘with ‘hinged: cross partitions,
a pair of side guides arranged close together at
the front end and rounded outwardly interme-
diate of their ends.and spaced apart at their rear
ends a distance less than the space between the
outwardly rounded intermediate portions, a pair
of pulleys adjacent each end of the side guides, a
pair of belts extended between one pulley of each
pair and engaging the outer faces of the guides
and running lengthwise of the same and contact-
ting with the guides throughout substantially the
entire length of said guides to receive the free
edges of outer plies of a flatly folded carton blank:
between the belts and the guides and thereby
engage and move the carton blank lengthwise:
upon the guides to spread:the outer plies and
separate the inner plies and permit the cross par-
titions to swing transversely opposite registering
slots in the plies, the rear portions of the guides:
causing the outer plies of the carton to move:
inwardly as the cross -partitions are advanced
into the slots, and driving means interconnect-
ing one pulley of each pair for causing the two
belts to' move in unison.

4. In ‘an ‘apparatus for erecting fatly folded
cartons composed -of integral inner and outer
plies and provided with hinged cross partitions,
a pair’ of side guides having vertical faces:
arranged close together at their front ends and
rounded outwardly intermediate their ends-and;
spaced apart at their rear ends a distance less:
than the distance between the outwardly rounded:
intermediate portions, a pair of pulleys adjacent: -
each end of the side guides, a pair of belts ex-

tended between. one pulley of each pair and en-
gaging the vertical faces of the guides and run-
ning lengthwise thereof to receive the free edges:
of the outer plies of a flatly folded carton blank:
between the belts and the guides, thereby to
engage and move the carton blank'lengthwise:
upon the guides-to spread the outer plies and
separate the inner plies and permit- the cross
partitions  to -be arranged transversely of the
carton opposite registering slots in the plies, the
rear ends of the side guides causing the: outer
plies of ‘the carton to move together as the cross
partitions advance in said slofs and driving means
interconnecting one pulley of each pair for caus-
ing the two belts to move in unison. "

5. A carton erecting machine for flatly folded
cartons. composed of integral inner and outer
plies and: provided with hinged cross partitions,
comprising a pair of side guides arranged ‘to
spread the outer .plies of the carton and cause
separation of the inner plies and permit the cross
partitions to be arranged transversely of the car=
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ton opposite registering slots in the plles, & pair
of pulleys adjacent each end of the 1 ides,

méans mterconnectmg one pulley of “eac!
for causing the.tw 1t

comprising. side, uldes‘extendmg close«tog)
at their frong

the free ‘edges of .the biank
] mov_e the. same along the guldes the,
iate ads

guides to. force the cross partitions into _ slots
durlng advance of the blank an

7 An 'apparatus fo1 erectmg ﬂatly folded car-
tons composed of 1ntegra1 inner and, oute1 plies
and prov1ded w1th hmged cros

=]

space between the outwardly rounded. interme-.

diate portions, a pair of pulleys adJacent ach
end of the side guides; belts extended between
one pulley of ea.ch pa1r and engagm vt , T
fac s of the gmdes and extendlng lengthw1se

thereof o receive the free edges of the folded

carton between the belts and ‘the ‘guides and
thereby to move the carton lengthw1se of the

guldes to. spread the carton edges apart and 0,

ek

£ 30

sp ad the edges apart and th

ton. is moved fro

transvers

f-the side, walls .and means engags
ing the s lIs for ‘advancing the Cross par-
titions. into. r lstermg slots, the rear ends of
the guides perrmttmg the side walls to move, tox
gether as the partmons are advanced 1nto the
slot -

9..An: apparatus for erecting flatly. folded car-
tons composed of 1ntegral inner and oute1 plies
and .provided with h

.0l de guldes arranged close to-

alb the front end-and rounded outwardly
mterme iate. their. ends ‘and approaching: each
othe at_ e rear ¢

e guides, belts extended be-
ey. of- each bair and engaging the

) outer faces :of' the guides and extending along

the. _same to_r _the free edges of 3 flatly
cen the, belts. ‘and the guides
angd. thereby: to. _move the carton 1engthw1se 1o
en move them to-
t; guide means for engag-
he uppe and lower edges
or moving said partitions
agement w1th the body walls as the car-
ong end- to the other of the
said belts the tear portion of the
Jlde causing _rd movement of the side
e, partitions are moved into engage-
>, . ahd drlvmg Mmeans inter-
connectmg one pulley of each pair for .causing

i the two belts to moye in umson
0.

45

50

per: 1t; the paltltlons to swing transversely of

the, carton, means to engage the ends of the par-
tltlons w1th slots in the Slde Walls of the carton
the rear portions of the guides moving the lde

wall _ 1nwardly as the partltlons advance in sald
slots -and dr1v1ng means mterconnectmg one.

pulley of ‘each pair, for causmg the two belts to-

move ‘in unison. v
8. A apparatus for erecting. flatly- folded car-

tons co 1

and prov1ded with hmged Cross part1t10ns, com-

prismg guldes havmg their front ends close'
together and 1nsertable between the free edges.
of a ca,rton sald gques extending lengthw1se of-

the apparatus and rounded outwardly 1nterme-
dlate then: ends and spaced apart at their rear

ends a dlstance less than the space between the

outwardly rounded 1ntermed1ate portions, means
moving- lengthwise of the guides-and coacting
with the inserted ‘free edges of g carton to grip
the -carton free “edges and spread them apart
whxle advancing the carton lengthwise along the
s, said means operating -alse to spread the
foldﬁd. portions-and permit the-partitions to Swing-

d of 1ntegral inher and outer phes,

w0

| prising

8 y egral inner and outer phes
and prov1ded wrth hlnged cross bartitions, coni-
side _guides.

gether at f

S;. & pan of pulleys adJacent each
end of th» side guldes, belts extended: between
one p\u ey of each “pair and engaging the ou_t_er
faces of the guxdes and extendlng along the same
to re ﬁatly folded carton
he belts and the guides and thereby to
move the carton Tengthwise to spread the edges

apart and permit the cross partitions to swing -
rii St

transve of the carton into registry with slots
in

the vards ¢ ther, lo
gitudin: Xtending guldlng means arranged to

engage the upper ahd Iower edges of the parti-
tigns to maintain the same in posmon for en-
¢ h

: ere; to move the carton length-
w1se to spread the -edges apart and .permit_the
cross partitions to, swing transversely of the car-
ton and théhn to. move the side walls together at
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the rear portions of the side guides, upper and
lower longitudinally disposed guide means ar-
ranged to engage the upper and lower edges of
the cross partitions for maintaining the same in
position for engaging slots in the side walls of
the carton, carton deflecting bars located between
the side guides and the upper guide means and
arranged in substantial parallelism with the side
guiding means in position for engaging the car-
ton for foreing the cross partitions into engage-
ment with said slots, and. driving means inter-
connecting one pulley of each pair for causing
the two belts to move in unison,

12. An apparatus for erecting flatly folded car-
tons composed of integral inner and outer plies
and provided with hinged cross partitions, com-
prising a pair of side guides arranged close to-
gether at their front ends and rounded outward-
ly at their intermediate portions and approach-
ing each other at their rear ends, a pair of pulleys
adjacent each end of the side guides, belts. ex-
tended between one pulley of each pair and en-
gaging the outer faces of the guides and extend-
ing along the same to receive the free edges of
a flatly folded carton between the belts and the
guides and thereby to move the carton length-
wise to spread the edges apart and permit the
cross partitions to swing transversely of the car-
ton, and then to move the side walls together at
the rear portions of the side guides, upper and
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lower longitudinally disposed guide means ar-

ranged to engage the upper and lower edges of
the cross partitions for maintaining the same in
position for engaging slots in the side walls of
the carton, carton deflecting bars located between
the upper edges of the side guides and the upper
guide means and extending along the side guides
in substantial parallelism with the same from
the outwardly rounded portions thereof to ap-
proximately the rear ends of the side guides,
and twisted from a substantially horizontal start-
ing position to a gradually vertical finishing posi-
tion to maintain their cartonh engaging faces in
flush contact with the side walls of the carton
for forcing the cross partitions into engagement
with said slots, and driving means interconnect-
ing one pulley of each pair for causing the two
belts to move in unison.

13, An apparatus for erecting flatly folded car-
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tons composed of integral inner and outer plies
and provided with hinged cross partitions, com-
prising & pair of side guides arranged close to-
gether at their front ends and rounded outward-

"1y at their intermediate portions and approach-

ing each other at their rear ends, a pair of pulleys
adjacent each end of the side guides, belts ex-
tended between one pulley ‘of each pair and
engaging the outer faces of the guides and ex-
tending along the same to receive the free edges
of a flatly folded carton between the belts and
the guides and thereby to move the carton
lengthwise to spread the edges apart and permit
the cross partitions to swing transversely of the
carton and then to move the side walls together
at the rear portions of the side guides, upper and
lower. longitudinally disposed guide means ar-
ranged to engage the upper and lower edges of
the cross partitions for maintaining the same in
position for engaging slots in -the side walls of
the carton, carton deflecting bars located be-
tween the upper edges of the side guides and the
upper partition guiding means, said deflecting
bars extending approximately from the widest of
the outwardly rounded portions of the side guides
to the rear ends of the same and arranged to
engage and depress the side walls of & carton as
it is moved along the guides to force the slots
of the side walls into engagement with the parti-
tions, said deflecting bars being arranged in sub-
stantial parallelism with the adjacent portions
of the side guides to effect the said engagement
of the slots of the side walls with the cross par-
titions, and driving means interconnecting one
pulley of each pair for causing the two belts to
move in unison. :
PRESTON J. BLACKWELL.
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