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ware

Application July 20, 1948, Serial No. 39,688
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1

This invention is concerned with mechanism
for assembling and erecting egg cartons of the
type which when set up provide two rows of egg
receiving compartments arranged on opposite
sides of a medial double walled partition, and
closing flaps which are adapted to be folded over
the respective rows of compartments to provide
separate covers for the rows of eggs.

The carton which the mechanism of the pres-
ent invention is particularly designed to assemble
and erect comprises a body constructed from a
single sheet of paperboard which is transversely
scored to permit it to be folded to form a double
medial partition wall, side walls and cover flaps,
and which is provided with two rows of trans-
versely spaced slots or apertures, each slot ex-
tending into the medial partition wall and one
side wall, and a plurality of separate cross walls
constituting the cross divisions which are adapted
to be inserted through the rows of registering
slots to separate the space on opposite sides ‘of
the medial partition into a plurality of individual
egg receiving cells or compartments.

Heretofore in the shipment of cartons of this
general character it has been customary to prop-
erly score and cut the body blanks, to fold each
blank akout a medial line and 1nsert through the
registering slots a set of cross partition members,
tc nest the cross partition members into flatwise
overlapped relation and to fold back over the
saime the side wall and cover forming portions
of the carton into fiatwise or knocked-down rela-
tion so that a consighment of cartons will occupy
but a small space during shipment. When re-
ceived in ibis condition it has been necessary for
the user o set up the carton by spreading the
cross partition members into transverse relation
and hooking the ends of the same into the side
wall forming portions of the carton in the in-
tended manner to provide the rows of compart-
ments after which the eggs may be inserted and
the cover members folded over the top to close
the carton. Machines for automatically assem-
bling the cartons and their cross partition mem-
hers in knocked-down condition and separate
machines for subsequently setting up the knock-
down cartons have been deviseed,

It is a general object of the present invention
to provide a single machine or mechanism for
assembling the body blanks and the separate
cross partition members and for simultaneously
erecting the cartons in completely assembled and
erected form ready for the egg filling operation-
whereby the carfon supplier is enabled to ship
the carton blanks and the cross partition mem-
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bers in completely flat and unassembled condi-
tion, which results in considerable saving of ship-
ping space, and whereby the user of the cartons
may be supplied with the machine for installa-
tion at the point of use to automatically assemble
and completely erect the cartons in one opera-
tion.

It is a more specific object of the invention to
provide s single machine or mechanism for the
purpose described which comprises means for
receiving and successively feeding from a stack
thereof the carton body forming blanks, means
for feeding from a plurality of stacks the requlred
number of cross partition forming blanks in the
proper relation for assembly with the respective
body forming blanks, means located intermediate
the carton body blank and cross partition feed-
ing means adapted to present the successive body
blanks in partially folded condition with the slots
in the medial partition and side walls in registry
for receiving the cross partition blanks, and
means for completing the insertion of the cross
partition blanks and the erection of the carton.

It is a still more specific object of the inven-
tion to provide a machine for the purpose de-
seribed which comprises a generally rectangular
frame structure having an oscillatable mandrel
extending transversely intermediate its ends, 2
feeding mechanism for successively delivering
body blanks to the mandrel from one end of the
frame, a feeding mechanism for successively de-
livering a plurality of partition forming blanks
in edgewise transversely aligned and spaced rela-
tion to the mandrel from the other end of the
machine and for thereafter inserting the parti-
tion blanks in aligned slots in a body blank on
the mandrel and a folding head mounted for
movement in timed relation toward and from
the mandrel to hold successive body blanks on the
mandrel for reception of the partition blanks and
thereafter to fold the body blanks about the par-
tition blanks in interlocking relation therewith
and to transfer the completely assembled and
erected cartons to a mechanism for delivery from
the machine.

These and other objects of the invention will
be apparent from a consideration of the pre-
ferred form of the machine which is shown by
way of illustration in the accompanying draw-
ings, wherein:

Fig. 1 is a perspective view of a carton erect-
ing and assembling machine incorporating
therein the principles of the invention;

Fig. 2 is a side elevation of the machine with
portions thereof broken away:
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Fig. 3 is an elevation of the machine on the
side opposite that shown in Fig. 2;

Fig. 4 is a longitudinal horizontal section,
taken generally on the line 4—4 of Fig. 2;

Fig. 5 is a longitudinal vertical section, taken
on the line §—75 of Fig. 4;

Fig. 6 is a detail view, taken on the line 6—6
of Fig.5;

Fig. 7 is a detail view, taken on:the line 1—1
of Flig. 5;

Tig. 8 is a section taken on the line 8—8 of:
Fig.7;

Fig. 9 is a section taken on the line 89 of"

Fig. 5;

Fig. 10 is a section taken:on the:line: {0—1i0
of Fig. 5;

Fig. 11 is a section taken on.the line {(—IJ
of Fig, 10;

Fig. 12 is a schematic plan view showing the:

relative position of the: carton body forming
blanks and. the. transverse. partition. forming
blanks.at one .stage in.the operafion.of the ma-
chine;

g, 13 is a. schematic elevation. ih a. longi-
tudinal direction.showing. the relative position
of the carton forming members;.

Figs. 14, 15, 16 and 17 are schematic views
similar to Fig. 13 illustrating different stages-of
operation of the.machine;.

Fig. 18 is a plan view of a body forming.blank
which is adapted for use in.the machine;

Pig. 19 is.a plan view showing the body. blank
folded about the medial line;

Fig. 20 is a plan view of.a-cross partition.form-
ing blank which. is adapted. for use with. the
body blanks of Fig. 18; and

Fig. 21.is.a perspective. view of a- completely
assembled carton.

The machine of the present.invention.is par-
ticularly designed to assemble and.reect a-carton
of-the type which is. disclosed in. my. copending
application Serial No. 26,331, filed-May. 11, 1948.
A carton of this. general. type,. as: illustrated. in
Figs. 18 to 21 of the drawings,. includes. a gen-
erally. rectangular. body forming blank. 10 (Fig,
18) which is- preferably. scored. and.cut. from
paperboard stock..

The blank. 10.is provided with.a.medial trans-
verse score line {1, which.permits.it to.be folded

upon itself (Fig. 19) for shipment and.also. for g

insertion. in.the machine, and with.spaced par-
allel score lines (2, {3 and. 14. arranged on.op-
posite. sides. of. the. medial. score. ling (1. The
blank. {0 is adapted to be.folded.about.the score
lines. when. the. carton.- is. erected. to. provide: a
carton body having in. cross section the general
form of the letter W.

The portions. 16 of the blank 10 bBetween the.
medial score line. i i and the adjacent score lines.

12 are adapted to. be folded to form. a- double
walled. medial® partition. i1 (Fig. 21). and. gen-
erally oblique diverging. bottom walls. 18. The:
portions 19 of the. blank, between the score lines
{2 and 13, are adapted to be folded to form up-~

wardly and outwardly bowed side walls and the. .

portions 20 of: the blank, between the score lines
13 and {4, are adapted to.be folded to.form.cover.

members for the two rows of egg. receiving.
The portions 24 and 22. between the.
score lines 14 and the ends 23 and. 24; respec=-

pockets.

tively, of the blanks are adapted.to provide tuck-
ing tongues. or flaps. for the.cover members 20,

the flap forming portion 24 having its corners:

cut away on an oblique-line at 25.. A.plurality

of circular apertures- 26 are: spaced. along. the.
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medial score line if. Two rows of transversely
spaced slots 2T are provided in the blank which
slots extend longitudinally on opposite sides of
the transverse score lines I2. The slots 27 are
arranged on opposite sides of the medial parti-
tion forming portions of the blank so that the
slots in one row are aligned or registered with
the: corresporiding slots  in' the-other row when
the blank is: folded about:the medial line I
(Fig. 19).

The carton also includes a plurality of cross
partition or cross wall forming members 28
which are- preferably formed of paperboard
material: Each cross wall member 28 is of gen-
erally rectangular: form having an upper edge
28 and a bottom:edge 30, the latter being pro-
vided. with rounded corners. The side edges
extend vertically from the bottom at 31 and are
noteHed: or provided with inwardly and down-
wardly extending slots: 32, The upper portion
of.one: side edge 31 is cut.away on an oblique
line at 33. A vertical slot 34 extends down-
wardly in the center region from the upper edge
29.. One edge. of the material defining the slot
34. is cut along.an.oblique line 35 to provide a
flared . opening. while the. opposite edge of the
material is provided. with a. lug formation or
locking shoulder 36. which. extends partly across
the entrance to.the slot-34.

In assembling the carton the cross wall form-
ing. members. 28. are.first aligned. with and in-
serted in the.slots 27 in the body forming blank
10, after which they are moved. to position the
medial partition. forming portions of the body
10: in the. slots 3% with the. locking shoulders
36 extending.into. the semi-circular notches pro-
vided by the. apertures 26, and finally the side
wall forming portions (9. of the body 10 are posi-
tioned to. bring the.outer ends of the slots 27
into interengaging relation.in the slots 32. of the
cross wall. members 28. The carton is fthen
completely erected. and ready. to.be filled with
eggs.

Referring more particularly to. Figs. 1 to 11

5 of the. drawings, there. is illustrated an auto-

matic machine which is adapted to assemble the
required number. of cross. wall:members 28 with
successively presented. body. forming blanks 10
and to-deliver the completely set-up cartons.in
a continuous manner.

The machine comprises a. rectangular top
frame. 31. supported on. four. legs. 38 and a rec~
tangular: bottom_frame. 39. connected at.the four
corners to the.legs.38.. A.top. plate 48 at one
end of. the. frame 37 supports four upstanding
angle members 41 which form a vertical compart-
ment. for. receiving a stack of the carton body
blanks f0.in. the. folded: condition illustrated in
Fig. 19; the blanks i9:being. positioned with the
folded. edges in.a.direction. toward. the center of
the machine, the end. or. trailing edges being in
the- direction. toward. the front end of the ma-
chine, as viewed in Fig. 1,.and the side of the
folded blank.having the corners.cut away at 25
being uppermost.

A pair of. reciprocating. pushers 42 are: pro-
vided, having abutment shoulders 42 on their.
top surface, for engaging the trailing ends of the
blanks (Fig. 5). The pushers 42 reciprocate in
parallel slots 44 in the top plate 40.and are con-
nected. by triangular shaped spacer blocks: 45
with a. cross bar 46: extending transversely be-
neath. the top: plate 40. The. cross bar 46 is
mounted for movement in.guideways formed by
longitudinally. extending-guide bars 47 which are-
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secured st their ends 48 on opposite sides of the
slots 44 and in spaced relation below the top plate
40. The cross bar 48 is provided on its ends with
depending brackets 49, which are pivotally con-
nected to links 58. The links 58 are pivotally
connected to the ends of arms §{ which are se-
cured to a cross shaft 52 journaled in side bear-
ing brackets 53 which depend from the top frame
members 37. An arm 54 secured on the shaft 52
is pivotally connected to one end of an adjust-
able operating link 55 which is provided with a
forked end 58 which straddles the transversely
mounted cam shaft 57 and which is reciprocated
by a cam roller 58 secured adjacent the forked
end 58 and operating in a cam track 59 in a face
cam &0 on the cam shaft 57.

The transverse cam shaft 57 is journaled in
side brackets 61 which project upwardly from
the side rails of the botiom frame 39 of the ma-
chine. The cam shaft 57 is adapted to be driven
in any suitable manner from a suitable source of
power and constitutes the main drive for the ma-
chine, all the operating mechanisms being driven
by means of sprockets or cams mounted on this
shaft.

The pushers 42 are reciprocated to feed the
carton body blanks 18, one by one, from the
bottom of the compartment formed by the ver-
tical members 41, the forward flanges of the two
forward vertical members 4! being cut away at
the base thereof at 82 to provide clearance for a
single blank 8.

The blanks {8 are delivered by the pushers 42
into the bite of pairs of cooperating feed rollers
63, 84 which are mounted in spaced relation on
the transverse shafts 85 and 86, respectively.
The shafts 65 and 86 are arranged immediately
adjacent the forward vertical members 4{ in po-
sition for the feed rollers §3, 84 to receive the
folded edge of each successive carton blank {9
as it passes through the cut away portion 62 at
the base of the forward vertical members &1.
The shaft 85 is journaled in upstanding spring-
pressed bearing supports 87 mounted on the
side members of frame 8%. The shaft 6§ is jour-
naled in bearing brackets 88 depending from
frame 37 beneath the bearing supports 7. The
lower shaft €& is provided with a drive sprocket
69 which is connected by a chain 7§ with a sprock-
et 71 secured con the transverse power shaft 571.
Shafts 85 and &6 are provided adjacent the one
end with intermeshing pinions or gears 72 and
73.

The top plate member 43 terminates adjacent
the forward vertical members £i with a central
portion 74 extending a short distance forwardly
between the pairs of feed rollers 83, 4 and with
side portions 78 extending forwardly the same
distance along the outer sides of the pairs of
feed rollers 83, 54. The plate extensions 74 and
7% form bottom guide and supporting means for
the central and side portions of the folded car-
ton blank 8. Top side guide members T8 are
mounted on the forward vertical members 4
and extend in spaced relation above the plate ex-
tensions 75 a sufficient distance to accommodate
the folded blank as it passes between the feed
rollers 83, 84. The top guide members 76 extend
somewhat beyond the bottom guide plate exten-
sions T8 and their inside edges are cut away on
an obligue line 77 at the ends thereof for a pur-
pose which will be described.

The carton blank i0 is delivered by the pairs
of feed rollers 83, 64 to an oscillating mandrel
78 which is mounted on a shaft 79 extending
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6 i
transversely of the central portion of the ma-
chine. The shaft 19 is journaled adjacent its
ends in upstanding bearing brackets 8% which
are supported on the side members of the top
frame 37 of the machine.

The mandrel 18 is provided with an azially ex-
tending slot having an outwardly opening V-
shaped portion 81 and an inwardly extending
relatively short narrow rectangular portion 82.
In the initial blank receiving position the man-
drel 78 is positioned with the slot portion 8
opening toward the feed rollers 63, 64 and at a
slight upward angle from the horizontal. In this
position the mandrel 78 is adapted to receive the
folded edge portion of the carton biank in the
slot portion 82 as the blank is moved forward
by the feed rolls 63, 64. The mandrel 18 is also
provided with a plurality of fransverse slots 23
which are axially spaced to correspond with the
transverse spacing of the slots 27 in the carton
blank I8 and which extend transversely across
the greater portion of the mandrel (Figs. 4 and 5),

The mandrel shaft 79 is provided adiacent
one end with an arm 84 (Fig. 2) which is pivoi-
ally connected to one end of an adjustable link
85. The other end of the link §5 is pivotally con-
nected to one end of a cam arm 86. The cam arm
86 is pivoted at its other end on a bracket 87
(Fg. 10) which is supported on a cross bar of low-
er frame 39 and is provided with a cam roller
88 operating in a cam track 29 of the double face
cam 80 which is mounted on the cam shaft 57.
The shaft 19 is oscillated by rotation of the cam
$0 to provide for intermittent movement of the
mandrel T8 between the carton blank receiving
position (Fig. 5) and a position in which the slot
portions 8! and 82 extend in a vertical direction
(Fig. 14). In the latter position the carton blank
is partially opened out and the cross partition
forming members 28 are assembled therewith by
mechanism which will be deseribed.

A supporting plate member 21 is provided on
the top of frame 37 at the rear end of the ma-
chine and a plurality of angle members §2 extend
upwardly therefrom (Figs. 4 and 5) which are
arranged to provide seven compartments 93 ex-
tending transversely in a row adjacent the end
of the machine. The angle members §2 are held
in vertical position by upper and lower rectangi-
lar frame members 94 and 85. The lower frame
95 is secured to the plate member 8i some dis-
tance above the same. Bach compartment 93 is
adapted to receive a stack of the partition form-
ing blanks 28 arranged in flatwise relation and
in the relative position shown in Fig. 12.

The partition blanks 28 are fed from the com-
partments 93 by pusher plates 86. The pusher
plates 96 reciprecate beneath the compariments
93 on the top surface of the supporting plate 9i.
Each plate 38 is provided with an intermediate
shoulder 97 on its top surface and a recessed por-
tion 98 upon which a single blank 28 is seated for
delivery out of the stack and into an erecting area
99 (Fig. 4) immediately adjacent the compart-
ment 93 on the side toward the center of the
machine,

Each pusher plate §6 is secured at one end to a
cross bar 108 which is movable on the supporting
plate 91. A slot 101 is provided in the supporting
plate 8! beneath the path of movament of each
pusher plate 96. A cross bar 162 extends cross-
wise of the machine beneath the supporting plate
91 and the pusher plates 96 are connected thereto
through the slots 18i. The cross bar (32 is pro-
vided with a depending bracket 183 which is
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pivotally connected to one end of a link (04. The
other end of the link 104 is pivotally connected
to the end of one arm {05 of a bell crank mounted
for pivotal movement on the cross bar 186 which
is supported by side brackets 107 (Fig. 2). The
other arm {08 of the bell crank is connected to
one end of an adjustable cam rod 189 (Figs. 5
and 11). The rod 109 is provided with a forked
end {16 which straddles the power shaft 57 and
with a laterally extending cam roller (il which
travels in the cam track 112 of the face cam 1{3
secured on the power shaft 57. Rotation of the
shaft 57 thus provides reciprocating movement of
the pusher plates 96 for feeding the partition
blanks 28 from the compartments 93.

As the partition blanks 28 are moved out of the
compartments 93 by the feed plates 96 the blanks
are held in g flatwise position by springs {{4 and
return movement is prevented by depending stop
members (15 which are pivotally mounted on
brackets 1i8 secured to the forward vertical
members 82. The stop members 115 are moved
upwardly by the blanks 28 as they pass beneath
the same after which they drop into the path of
movement of the blanks and prevent return
movement of the same.

Upstanding pins 117 provide stops for limiting
the movement of the blanks 28 in the forward
direction while the blanks are in flatwise posi-
tion. The blanks 28 are confined laterally of the
machine by transversely spaced vertical plate
members {8 which separate the erecting areas
99. Each plate member |18 constitutes a vertical
abutment against which the respective blanks are
moved as they are tilted about the top edges 29
to bring them into vertical edgewise position for
further movement toward the center of the
machine.

The partition blanks 28 are erected or turned
on edge against the plate 118 by a series of arms
18 (Figs. 5 and 9) which are pivotally mounted
at 120 on a fixed cross bar i21 depending heneath
the plate 8i. The arms (19 are pivotally con-
nected at 122 to a transverse operating plate 123.
Bach arm member {19 is adapted to pivot about
the point {28 to project its end through a trans-
verse slot 124 in the plate 81 to engage the blank
28 and tilt the same about the edge 29 into ver-
tical position against the plate 118. The blanks
48 are retained in the vertical position by fingers
125 each of which is pivoted at 126 to a cross bar
127 supported at its ends by angle members 128
(Fig. 5) mounted on the frame $4. Each finger
125 has g limited pivotal movement between stop
pins {29 and 130 being normally positioned with
its free end projecting into the path of movement
of the blank 28 as it is moved into vertical posi-
tion by the erecting arm (i9. Movement of the
blank 28 lifts the finger 125 out of the way until
the blank 28 is in the vertical position whereupon
the finger (25 is free to drop back into normal
position to prevent return movement of the
blank 28. )

The blank erecting arms (19 are rotated about
the pivots 120 by movement of the cross har (23.
The bar 123 is provided with a downwardly pro-
jecting arm 131 carrying on its end a cam roller
{32 which is held in engagement with a cam
plate 133 by operation of a spring 134 secured at
one end to the end of plate (23 and at the other

end to a pin (35 depending from the fixed cross 7

bar 121.

The cam plate 133 is secured on the end of a
stub shaft 136 which is journaled in a depending
bracket 137 and provided at its other end with
a miter pinion 138 which is driven by a cooperat-
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ing miter pinion 139 on a transverse shaft 140.
The shaft (40 is supported by depending end
brackets 141 and is driven by means of a sprocket
142 secured thereon and a chain 143 which is in
turn driven by a sprocket 144 (Fig. 10) secured
on the power shaft 57.

The vertical plate members (18 are extended
towards the center of the machine to form one
side of narrow guideways in which the blanks 28
travel as they are moved toward the mandrel 78.
The extended portions of each plate {8 comprise
a rear end portion (45 and a front end portion
146, the latter terminating in an upwardly angled
extension 147 which overlies a portion of the
mandrel 78 and is curved at the bottom at 148
to conform to the surface of the mandrel 178.
Cooperating vertical plates having rear end por-
tions 149 and front end portions (50 which are
arranged in spaced relation to the corresponding
plate portions 145 and (48, respectively, form the
other side of the guideways for the blanks 28.
The center guideway is substantially straight
longitudinally of the machine, and aligns with
the center one of the slots 83 in the mandrel 8.
The guideways on each side of the center one
have the rear end portions converging toward
the center of the machine and the frent end por-
tions in spaced parallel relation and in alignment
with the respective slots 83 in the mandrel 78 so
that a partition blank 28 is guided from each
erecting area 99 to a slot 83.

The main portion of plate 91 underlies and
supports the rear end guideway forming mem-
hers 145 and 149 which are secured to the plate
81 by brackets i151. A central extension 152 on
the plate 91 underlies and supports the front end
guideway forming members (46 and 150 which
are secured to the plate extension (82 by brackets
§53. The length of the guideway is such that
there are always two transverse rows of parti-
tion blanks 28 positioned in the guideways for
movement towards the mandrel 18.

The partition blanks 28 are moved from the
erecting areas 99 adjacent the compartments 93
into the narrow guideways by a cross bar (54
(Fig. 5) which is connected by side bars 155 and
angle members {56 to the cross bhar 1900 which
carries the blank feed plates 96 so that the erected
blanks 28 are moved out of the erecting area 99
as the blank feed plates 96 feed the next set of
partition blanks 28 into position for erection by
the arms. 119. The preceding rows of the parti-
tion blanks 28 in the guideways are simultane-
ously moved towards the mandrel 78 hy trans-
verse pusher bars (57 and i58. The pusher bars
I57 and 158 are angular in cross section and
are connected at their sides by longitudinally
extending side members 159. Each of the side
members 159 is pivotally connected at (8D to a
side member 155 so that the pusher bars 154,
157 and 158 and the blank feed plates 96 are
moved towards and from the mandrel 78 simul-
taneously.

The pusher bars 157 and {88 are given a com-~
pound movement by means of cam rollers 61
which are mounted adjacent the ends of the
pusher bar 15T on the side members (59 and
which are operative in a movable cam track
162. The cam tracks 162 are supported for verti-
cal movement by pairs of parallel links 163 and
164 (Fig. 2). Links 163 are pivoted at i65 to
the cam frack 162 and at 166 to the side mem-
bers of the top frame 37 of the machine. Links
164 are pivoted at the upper ends at 167 to the
cam tracks 162 and secured at the lower ends-
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to stub shafts 168 journaled in the frame mem-
bers of the machine. The stub shafts 168 have
secured thereto arms 169 which are pivotally
connected at 170 to links {7f which are in turn
pivotally connected at 172 to arms 173 secured
on the ends of the mandrel carrying shaft 79.
By means of this arrangement oscillation of the
shaft T8 raises and lowers the cam tracks 162
and the pusher bars {57 and 158. The vertical
movement of the pusher bars 151 and 158 is co-
ordinated with the reciprocation of the bars to
provide a four-motion feed for moving the par-
tition forming blanks 28 toward the mandrel 78.

A folding and gripping head {14 is provided
for cooperation with the mandrel 78 to hold the
successive carton body members 18 in position
on the mandrel 18 while the cross partition
blanks 28 are assembled with the same and for
thereafter removing the assembled carton in
partially set-up condition to a folding member
which cooperates therewith to complete the set-
ting up of the carton.

The folding head 174 is shown in Figs. 2, 3 and
5 in an intermediate withdrawing position with
the gripping members engaging the partially
erected carton while it is being carried away
from the mandrel 18. In Figs. 7 and 8 the fold-
ing head is shown in detail to an enlarged scale
with the gripping members thereof in the posi-
tion they assume when the carton has been re-
leased and removed from the head.

The folding head (14 comprises a U-shaped
cross frame having a bight portion or member
175 extending transversely of the machine and
side arms 176. 'The ends of the side arms 116
are pivoted at 11T to supporting brackets 178
mounted on the top plate 48 at opposite sides
of the machine (Fig. 4). The side arms (76 are
pivotally connected at 179 to the ends of adjust-
able links 180 (Fig. 2). The other ends of the
links 180 are pivotally connected at 181 to arms
{82, The arms 182 are pivoted at 183 to brackets
{84 supported on opposite sides of the bottom
frame structure 39. A cam roller (85 (Fig. 10)
on the one arm 182 operates in a cam track (86
in the double face cam 90 while a similar cam
roller 18T on the opposite arm (82 operates in
a cam track 188 in the face cam 189 which is
mounted on the power shaft §1. The cam tracks
186 and {88 are identical and provide for oscil-
lation of the head 174 in proper timed relation
to the operation of the mandrel 18 and the cross
partition feed means.

A plurality of generally W-shaped strap mem-
bers {90 are attached to the cross frame member
{75 at one end and extend forwardly of the same
in transversely spaced relation to provide fold-
ing and shaping elements for the bottom of the
carton, the spaces between the strap members
198 permitting the insertion of the cross parti-
tion blanks 28 while the strap members 198 are
in holding relation relative to the mandrel 78.

Each of the strap members 198 is provided
with a smaller strap member 191 which is se-
cured to one leg of the member 190 and which
is provided with a curved end 192 extending bhe-
low and away from the bottom of the member
{98 as shown in Fig. 8. A cross bar 193 is se-
cured adjacent the cross frame member 115 on
the strap members {90 and a plurality of rela-
tively narrow L-shaped members 194 are ar-
ranged in upstanding transversely spaced rela-
tion, as shown in Fig. 8, in the spaces between
the strap members (90, for a purpose which will
be described. Cod .
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A cross rod 195 is provided which is journaled
in bearing brackets 196 which are attached to
the side members {76 adjacent the ends of the
cross frame member 175. The rod 195 carries a
pair of spaced forwardly extending arms (37,
the ends of which are bent at a slight upward
angle and attached to a cross bar 198. The cross
bar 188 is provided on its lower face with a
plurality of small angle brackets {89, the down-
wardly projecting legs of which constitute the
fixed jaws of a plurality of grippers for engaging
the cross partition blanks 28. The cross bar 198
is provided with a plurality of spaced slots 200
which are adapted to receive pivotal members
having portions 281 depending below the pivots
202 which constitute the movable jaws of the
grippers and upstanding portions or arms 203
which are pivotally connected at 204 to an op-
erating bar 205. Tension springs 206 are con-
nected between the pivot points 204 and fixed
posts 207 on the cross bar 198. The springs 208
urge the gripper jaws {99 and 201 into closed
gripping relation.

The cross bar 205 is provided at an interme-
diate point with a cam roller 208 which is
adapted to ride on a cam surface 209. The cam
209 is mounted on a bracket 210 which is secured
to and projects upwardly from an intermediate
one of the strap members 199. The cam 209 is
shaped to cause the bar 265 to move in an axial
direction to pivot the gripper jaws 201 to the
open position. The cam roller 208 is urged into
contact with the cam 209 by a tension spring
211 which is connected 2t one end 212 to the
bar 295 and at the other end 213 to one of the
arms 1971. A coiled torsion spring 2i4 on the
cross rod 195 is secured at the one end 215 {o
the arm 197 and at the other end 216 to the
cross bar 176 to urge the arms 197 and the grip-
per structure carried thereon away from the
strap members 180.

The cross shaft 195 is extended at one end and
an operating arm 217 is secured thereon. The
arm 2{7 is provided at its free end on the inside
face thereof, with a cam roller 218 and inter-
mediate its ends, on the outside face thereof,
with another cam roller 219. The cam roller
218 is adapted to engage a fixed cam 220 to hold
the gripper assembly in open position while the
head 174 moves down into engagement with the
carton body blank on the mandrel 718. The cam
220 is formed on the end of g bracket member
221 which is supported in a vertical position on
the top plate 49 at one side of the machine. An
L-shaped gripper release or actuator member
222 is pivotally mounted at 223 on an upstanding
bracket member 224 which is supported on the
top plate 40 adjacent the bracket member 221.
A rest 225 is provided on the top of the bracket
mermber 221 to limit the movement in the for-
ward direction of the L-shaped member 222, by
engagement with the upper portion or leg 22§
of the member 222. A stop member 227 is pro-
vided on the side member of the top frame 317
which limits the movement of the IL-shaped
member by engagement with the lower portion
or leg 228 of the member 222. The leg 228 is
provided adjacent its end with a cam roller 229
which is adapted to be moved into the path of
the cam plate 230 when the leg 226 is pivoted
counterclockwise about the pivot point 223 (Fig.
2) by engagement with the cam roller 2{8. The
cam plate 238 is mounted on the end of the con-
tinuously rotating shaft 65.

‘When the folding head 174 is in the blank hold-
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ing position relative to the mandrel 18 and the
cross partition blanks 28 are moved into the slots
83 by forward movement of the pusher bar 158
the cam plate 230 engages the cam roller 229
to close the gripper jaws 199 and 20{ on the
blanks 28 and thereafter to move the cross
partition blanks 28 into fully inserted position.
The cut-away corners 33 on the trailing edges
of the blanks 28 permit the blanks 28 to clear
the bottom of the guideways as they are moved
into final position. The pusher bar (68 is im-
mediately retracted sufficiently to avoid inter-
ference with subsequent removal of the carton
from the mandrel 718. When the folding head
114 is moved away from the mandrel 78 the
gripper assembly is retained in the operative po-
sition by action of the torsion spring 2{4 and
the partially set-up earton is carried upwardly
away from the mandrel 8.

When the folding head 174 reaches its upper-

most position and the folding operations are
completed, the cam plate 230 strikes the cam
roller 229 and pivots the actuator member 222
clockwise about the point 228 to engage the
portion 226 with the cam roller 218. The result-
ing movement of the arm 217 releases the gripper
jaws 199 and 201 from engagement with the
cross partition blanks 28 and permits the car-
ton to fall downwardly away from the folding
head 174.

The folding head 174 is timed to move down-
wardly toward the mandrel 18 after the carton
body forming blank (0 has been delivered to the
mandrel 78 and the latter has been rotated to

bring the slot portions 8i and 82 into upwardly :

opening position. In the latter position the
uppermost half of the folded blank (0 extends
substantially vertically from the mandrel T8
while the lowermost half extends substantially
horizontally. As the folding head 174 moves into
engagement with the blank (0 the portion (9 of
the horizontally extending half of the blank 10
is engaged by the curved end 192 of the member
i84 on the head 178 and folded downward
around the curved surface of the mandrel 78 so
that when the partition blanks 28 are moved by
the gripper assembly into their final position the
slots 27 in body blank portion 18 will interengage
with the slots 32 in the partition blanks.

When the folding head 174 moves upwardly
away from the mandrel 18 (Figs. 2, 3 and 5) with
the cross partition members 28 engaged by the
gripper. jaws 199 and 201 the carton is in as-
sembled condition except for the one side wall
portion {9 which must be moved to bring the
slots 27 into interlocking engagement with the
slots 82 in the ends of the partition blanks 28.
As the head 174 nears the limit of its upward
movement the side wall portion 19 is moved into
contact with a fixed folding device 231 which is
supported on the forward vertical members 41
(Figs. 5 and 6).

The folding device 231 comprises a U-shaped
frame having the bight portion 232 secured to
the vertical members 41 and the legs 233 project-
ing upwardly with their ends connected by a cross
bar 234. Arms 235 are secured to the cross bar
234 and extend forwardly and downwardly to
another bar 236 extending transversely of the
machine and having pairs of spaced curved spring
fingers 237 extending forwardly in parallel rela-~
tion at opposite ends. A rod 238 is secured to
each upstanding leg 233 which extends forward-
ly into the space between the spring fingers 287T.
The rods 238 are each provided with & depend-
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‘ing ‘abutment member 239 adjacent the outer

end thereof which extends downwardly below
the spring fingers 2371. As the folding head 174
moves upwardly the side wall forming portion
19 of the body blank is forced into hooked rela-
tion in the end slots 32 of the cross partition
forming blanks 28 by operation of the abutment
members 239 and spring fingers 237.

A cross rod or shaft 240 is rotatably mounted on
uprights 241 which are supported on the side
members of the top frame 37 on the side of the
mandrel 18 opposite the path of the folding head
{14. A pair of laterally spaced guide arms 242
are secured intermediate their ends to the cross
shaft 240 with the portion 243 which projects
on the one side of the cross shaft 240 extending
in slightly curved relation a relatively short dis-
tance. The guide arms 242 limit the movement
of the side and cover flap portion of the carton
body blank in a direction forwardly of the man-
drel 18 while the carton is being erected on the
mandrel and removed therefrom and prevent in-
terference with the preceding carton. A cross
bar 244 connects the upright supporting members
241 at an intermediate point and also operates
as a stop or support for the side and cover flap
portions of the body blank while it is on the
mandre}] 18.

A cross frame comprising vertically extending
side members 245 and a top cross member 246
is provided parallel to and spaced from the frame
formed by the vertical side members 241 and
thé cross bar 244. The side members 245 are
supported on the side members of the frame 31
and are braced by frame members 247 to the side
members 2481. A cross rod or shaft 248 is jour-
naled in the side frame members 245 at a height
of slightly above the cross shaft 240. A U-
shaped frame comprising a cross rod 249 and
side arms 258 is secured at the ends of the side
arms 250 to the shaft 248. The cross rod 249
has secured thereon laterally spaced upward-
ly opening V-shaped supporting members 25i
which are adapted to receive the fully assembled
carton when it is released from the folding head
{14. The cross. shafts 240 and 248 are extended
at one end and provided with sprockets 262 and
253, respectively, which are connected by a drive
chain 254 to provide parallel movement of the
arms 242 and 250. An arm 255 is secured at one
end to the shaft 248 and pivotally connected at
the other end 256 to the upper end of a link 25T.
The lower end of link 257 is. pivotally connected
at 258 to. oneé end of an arm 259, the other end
of which is. pivoted at 260 to. a bracket 261 de-
pending from the machine frame #7. The arm
259 is provided with a cam roller 262 which
travels in the cam track 263 in the cam 264 which
is mounted on- the driven shaft 140.

The completéd cartons. are discharged, by up-
ward swinging movement of the arms 250, into a
chute above the machine, which chute is formed
by a curved bottom plate member 265 (Fig. 1)
and a pair of laterally spaced generally parallel
curved stripping members 286 arranged in spaced
relation above the. plate 265. The plate 265 is
supported at one. end by brackets 267 extending
upwardly from the cross frame member 246 and
at the other end by the bottom member 268 of a
rectangular cross frame which is supported in a
vertical position: hy uprights. 269 secured to the
bottom cross frame member 268 at their upper
ends. and: to. vertical members 92 at their lower
ends.. The top member 2710 of this cross frame
supports the rearward ends of the stripping
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members 266. The stripping members 266 are
supported adjacent their forward ends by brack-
ets 271 which are connected to top cross member
272 of a transversely extending inverted U-
shaped frame having side frame members 273 se-
cured at their lower ends to the cross frame mem-
ber 246. The stripping members 268 are con-
nected by a cross bar 214 at the forward end
which constitutes the entrance end of the chute.
Side brace members 275 connect the forward and
rearward side frame members 273 and 276, re-
spectively.

The operation of the machine in assembling
the cross partition blanks 28 with the body form-
ing blanks {3 and completely erecting the carton
is illustrated schematically in Figs. 12 to 17.

Referring to Figs. 12 and 13 particularly, the
compartment or magazine formed by the verti-
cal members 4{ is supplied with a stack of the
body forming blanks 18 which have been folded
as illustrated in Fig, 18. The blanks {9 are posi-
tioned in the stack with the side uppermost which
is provided with the oblique corners at 25 and
with the folded edge in a direction towards the
center of the machine. The feed members 42 are
reciprocated to move the lowermost blanks suc-
cessively from the compartment to the continu-
ously operating feed rollers 63 and 84. As the
feed rollers 62 and 64 move the blank forward the
oscillating mandrel 78 is moved to the blank re-
ceiving position with the slots 8{ and 82 opening
toward the feed rollers 63 and 64 and at a slight
upward angle. The folded edge of the blank (8
is moved into the rectangular slot portion 82.
Because of the angular position of the slot 82
some fension is applied to the blank, tending to
urge it in an upward direction. The blank is
restrained from any movement in the upward
direction by engagement of the trailing edge with
the feed rollers 63 and 64 and the side guide
members 76 until the blank is moved, by oscilla-
tion of the mandrel 78, to pull the trailing edge
away from the rollers 63 and 84 and from beneath
the guide plates 18 (Pig. 4).

Prior to oscillation of the mandrel 78 to the
upwardly opening or assembling and erecting
position & plurality of cross partition blanks 28
are moved into position adjacent the mandrel 78
on the side of the mandrel opposite that on
which the blank 12 is fed. In the illustrated ma-
chine a supply of the blanks 28 are arranged as
shown in Fig. 12 in the seven compartments or
magazines 898 at the other end of the machine.
The feeding of the blanks 28 is coordinated with
the movement of the mandrel 78 and three sets
or rows of blanks are handled simultaneously by
the blank feeding mechanism. When the hody
blank (6 is delivered to the mandrel 78 three rows
of blanks 28 are positioned in spaced relation to
the guideways leading up to the mandrel 78. As
the mandrel 78 is oscillated to the upward posi-
tion the pusher bars {54, {57 and 158 are in
the retracted position with the bars 157 and 158
also in the raised position. Upon oscillation of
the mandrel 78 to the upright position the pusher
bars {87 and 58 are lowered as in Fig. 14 so that
all three of the bhars are in position to move the
rows of blanks 28 toward the mandrel simulta-
neously. The feed plates 86 for feeding the
blanks 28 from the supply compartments 93 are
in the withdrawn position.

As the mandre] 78 turns to the assembling and
erecting position the blank {8 is moved from be-
neath the top feed rollers 63 and the uppermost
side of the blank 19 is released by the side guide
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Dlates 16 by reasoih of the cut-away corner por-
tions 25 of the blank and the cut-away portions
71 of the guide plates 18 to permit the uppermost
side to spring upwardly and forwardly intc en-
gagement with the cross bar 244 and the lower
ends 243 of the pivoted arms 242. The lower-
most side of the blank {9 is prevented from mov-
ing upwardly by the side guide plates 8, being
held in g horizontal position and free of the bot-
tom plate members T4 and 75 so that it may be
moved downwardly. The folding head (14,
which is in the raised position in Fig. 13, is moved
down toward the mandrel 78 as the mandrel
turns, to a holding position closely adjacent the
top of the mandrel when the mandrel has com-
pleted its movement to the position indicated in
Fig. 14. In this position the end 182 of the plate
181 on the mandrel engages the lowermost side
of the blank {9 and moves it downwardly toward
the curved surface of the mandrel 78. The bar
188 on the mandrel which carries the cooperating
gripper jaws 199 and 284 is in the raised position
with the gripper jaws open.

When the mandrel 78 and the folding head (74
are in the position shown in Fig. 14 the pusher
hars 154, {57 and 58 are moved forwardly to
insert the row of partition members 28 which is
adjacent the mandrel 18 into the transverse slots
82 in the mandrel and the slots 27 in the body
blank {9 which are aligned therewith as shown
in Pig. 15. Thereafter the folding head 174 is
moved downwardly towards the mandrel 18 into
clamping engagement with the body blank 3.
The gripper carrying bar §88 is moved down-
wardly to bring the gripper jaws into gripping re-
lation with the members 28 and to move the
members Z§ further downwardly and backwardly
relative to the mandrel 78. 'This movement of
the members 28 causes the double walled parti-
tion portions of the blank 10 to be positioned in
engagement in the slots 34 in the blanks 28.
It also causes the lowermost side wall portion of
the blank 18 to be positioned in interlocking en-
gagement in the slots &2 in the leading edges of
the blanks 28. In this position the cross wall
members 28 and the body blank {8 are completely
assembled in interengaging relation except for
the engagement of the uppermost side wall por-
tion in the slots 32 in the trailing edges of the
members 28.

I claim:

1. A machine for assembling and erecting a
cellular carton of the type which is characterized
by a foldable bedy forming blank and a, plurality
of cross partition forming blanks which ars
adapted to be positioned in interlocking relation
in aligned slots in the body forming blank, said
machine comprising means for receiving the body
forming blank in partially folded condition,
means for holding the blank in said partially
foided condition, means for delivering to said
bedy blank receiving means g plurality of cross
partition forming blanks in spaced parallel edge-
wise relation, means for inserting said cross par-
tition forming blanks in transversely aligned
pairs of slots in said hody blank, and means for
further moving said ecross partition forming
blanks relative to sald body forming blank to
bring the same into interlocking relation with
side wall portions of said body forming blank.

2. A machine as recited in claim 1 wherein the
means for receiving the body blank in partially
folded condition comprises a movable mandrel
for engaging the body forming blank in one po-
sition and moving the same to another position,
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3. A machine as recited in claim 1 wherein the
means for receiving the body blank in partially
folded condition comprises a mandrel having an
axially extending slot for receiving a folded edge
of the body forming blank.

4. A machine as recited in claim 1 wherein the
means for receiving the body blank in partially
folded condition comprises s movable mandrel
‘having an axially extending slot provided with
a flared opening for receiving & folded edge of
the body forming blank.

5. A machine as recited in claim 1 wherein the
means for receiving the body blank in partially
folded condition comprises a mandrel mounted
on a transverse oscillatable shaft, said mandrel
having an outwardly opening axially extending
slot for receiving a folded edge of the body form-
ing blank when said mandrel is in one position,
and means for oscillating said shaft to move
said mandrel to another position.

6. A machine as recited in ¢cldim 1 wherein the
means for receiving the body blank in partially
folded condition comprises a rotatable mandrel
having an outwardly opening axially extending
slot for receiving a folded edge of tlie body form-
ing blank and said mandrel having a plurality
of axially spaced transverse slots which are
adapted to align with the transverse slots in the
body forming blank when said blank is received
on said mandrel.

7. A machine for assembling a cellular carton
of the type which is characterized by a body
blank of generally rectangular shape which is
adapted to be folded to form a double-walled

medial partition, bottom walls, side walls and ¢

cover flaps and which is further characterized
by a plurality of separate cross wall blanks which
are adapted to be positioned in interengaging
relation in longitudinally spaced transversely
aligned slots in the body blank, which machine
comprises a movable mandrel for receiving the
body blank in folded condition, means cooperat-
ing with the mandrel for moving the body blank
to another position with the blank in partially
unfolded condition, means for holding the body
blank on said mandrel, means for delivering to
said mandrel a plurality of cross wall forming
members in spaced parallel edgewise relation,
means for partially inserting said cross wall
forming members in transversely aligned pairs
of slots in said body blank, means cooperating
with said body blank holding means for moving
said cross wall members into interlocking rela-
tion with one side wall of said body blank and
for thereafter removing the assembled body
blank and cross wall members from the mandrel,
and means for folding the other side wall of said
body blank into interlocking relation with the
cross wall members.

8. A machine for assembling and erecting a
cellular carton of the type which is characterized
by a foldable body forming blank and a plurality
of cross partition forming blanks which are
adapted to be positioned in interlocking relation
in aligned slots in the body forming blank, said
machine comprising a mandrel for receiving the
body forming blank in folded condition, means
for rotating said mandrel to another position,
guide means for preventing movement of one
side wall forming portion of said blank, said
guide means being cut away to permit movement
of the other side wall portion of said blank
whereby said blank ig partially unfolded by the
movement of said mandrel, means for holding
said blank in partially unfolded condition, means
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for delivering to sald mandrel a plurality of
¢ross partition forming blanks in spaced parallel
edgewise relation, means for inserting said cross
partition forming blanks in aligned pairs of slots
in said body blank, and means for folding said
body forming blank to bring the same into inter-
Jocking relation with the partition forming mem-
bers.

9. A machine for assembling a cellular carton
of the type which is characterized by a body blank
of geénerally rectangular shape whieh is adapted
to be folded to form a double-walled medial par-
tition, bottomn walls, side walls and cover flaps
and which is furither characterized by a plurality
of separdte cross wall blanks which are adapted
to be positioned in interengaging relation in lon-
gitudinally spaced transversely aligned slots in
the body blank which machine comprises a sup-
porting frame, an oscillatable mandrel interme-
diate the ends of said supporting frame, means
at one end of the machine for delivering body
blanks which are folded about a medial line to-
ward the mandrel with the folded edge foremost
and to position successive blanks on the mandrel
in partially unfolded condition, as the mandrel
moves to another position, a reciprocal head for
holding the body blank on said mandrel, a plu-
rality of transversely spaced vertical guideways
extending from the other end of the machine to
the mandrel, means for delivering to said guide-
ways a plurality of cross wall forming blanks in
edgewise position, means for inserting said cross
wall formirig blanks in aligned pairs of slots in
the body blank, means for cooperating with said
head for engaging said cross wall blanks and
moving them into interlocking relation with a
side wall, the medial partition and bottom walls
of the body blank and for thereafter holding the
partially assembled body blank and cross wall
members on said head as said head moves to an-
other position, and means along the path of
movement of said head for folding the other side
wall of the body blank into interlocking relation
with the cross wall blanks.

10. A machine for assembling a cellular carion
whieh is characterized by a body forming blank
having two rows of transversely spaced longi-
tudinaily extending slots arranged on opposite
sides of a medial fold line and a pluraiily of
slotted cross wall forming blanks which are in-
sertable within the slots of the body forming
blank for interlocking engagement therewith,
said machine comprising a set-up member hav-~
ing an axially extending outwardly opening slot
therein, means for delivering a body forming
blank which has been folded about the medial
line to said set-up member and inserting the
folded edge thereof in said slot, means for unfold-
ing the remsindsr of the body blank to spread
the side portions thereof in s transverse direc-
tion relative to said slot with the slots in the
body blank on opposite side portions in transverse
alignment, means for delivering g row of cross
wall blanks in edgewise relation and in align-
ment with the slots in the body blank, means for
inserting said cross wall blanks in said slots,
means for moving said cross wall blanks to bring
the one side portion of the Body blank into inter-
Tocking engagement in slots in said cross wall
blanks, and means for moving said body blank
to bring the other side portion thereof into inter-
locking engagemsant with other siots in said cross
wall blanks.

11. A machine as recited in elaim 10 wherein
the means for delivering the cross wall blanks
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comprises a plurality of compartments for receiv-
Ing a supply of blanks in flatwise relation, guide-
ways extending from each compariment to the
set-up member, means for simultaneously deliver-
ing individual blanks from the compartments,
means for turning the blanks about an edge to
bring them into edgewise relation, and means for
moving the blanks through the guideways to the
set-up member.

12. A machine for assembling ceiluiar cartons
which are characterized by body forming blanks
having rows of spaced slots on opposite sides of
a medial line thereof and slotted cross wall form-
ing blanks which are ingertable within the siots
of the body forming blanks for interlocking en-
gagement therewith, said machine comprising a
supporting frame, a set-up member having an
axially extending outwardly opening slot therein
supported intermediate the ends of the support-
ing frame, means at ons end of the supporting
frame for delivering successive body forming
hlanks which have heen folded about the medial
line fto said set-up member and inserting the
folded edge thereof in said slot, means for unfold-
ing the remainder of the body blank to spread
the side portions therecof in opposite directions
with the rows of slots on the opposite side por-
tions in transverse alighment, means gt the other
end of the supporting frame for assembling rows
of cross wall blanks in edgewise transversely
spaced relation and in alignment with said slots
and for inserting successive rows of said cross
wall blanks in the slots in the successive hody
blanks, means for moving the cross wall blanks
to bring one side portion of the body blanks into
interlocking engagement in slots in said cross wall
blanks, and means for moving the body blanks to
bring the other side portion into interlocking en-
gagement with other slots in said cross wall
blanks.

13. A machine as recited in claim 12 wherein
the means for assembling the cross wall blanks
and inserting them in the slots in the body blanks
comprises relatively narrow transversely spaced
guideways extending from the set-up mermber to-
ward the other end of the machine, said guide-
ways being aligned at one end with the slotg in
the body blank when they are on the set-up mem-
ber and diverging outwardly at their other ends,
a cross wall blank supply compartment aligned
with each guideway at said other end, means for
simultaneously delivering successive blanks from
each compartment in flatwise relation, means for
turning the blanks on edge, and pusher bars
operable to move the blanks in successive rows
through the guideways and into the slots in the
body blanks on the set-up member.

14. A machine for assembling in erected con-
dition a cellular carton of the type which is char-
acterized by a body forming blank adapted to be
folded to form a double-walled medial partition,
bottom walls, side walls and cover flaps and a
plurality of cross wall forming blanks having
slots at opposite ends thereof which are adapted
to be engaged in interlocking relation in longi-
tudinally spaced transversely aligned slots in the
bottom and side wall portions of the body blank,
which machine comprises means for positioning
and holding the body blank in partially folded
condition with the bottom walls extending in di-
verging relation relative to the medial partition
wall and the side walls extending from the bot-
tom walls in generally opposite directions, means
for delivering the cross wall blanks in edgewise
relation and in alighment with the slots in the
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bottom and side walls, meang for inserting the
cross wall blanks in said slots, means for mov-
ing the cross wall blanks relative to the bottom
and side walls to engage the one side wall in the
slots at one end of the cross walls, and means to
move the other side wall to engage the same in
the slots at the other end of the cress walls.

15. A machine for assembling in erected con-
dition a cellular carton of the type which is char-
acterized by a hody forming blank adapted to be
folded to form a double-walled medial partition,
bottom walls, side walls and cover flaps and a
plurality of cross wall forming blanks having
slots at opposite ends thereof which are adapted
to be engaged in interlocking relation in longi-
tudinally spaced transversely alighed slots in the
bottom and side wall portions of the body blank,
which machine comprises a mandrel for position-
ing and holding the body blank in partially
folded condition with the bottom walls extend-
ing in upwardly diverging relation relative to the
medial partition wall and the side walls extend-
ing from the bottom walls in opposite upward
and downward directions, a folding head oper-
able in an arcuate path for movement toward
and from said mandrel, said folding head engag-
ing the body blank and holding it on the man-
drel at one end of said arcuate movement, means
for delivering the cross wall blanks in edgewise
relation and in alighment with the slots in the
bottom and side walls and for inserting the cross
wall blanks in said slots, & gripper bar mounted
for swinging movement on said folding head and
having gripper jaws adapted to engage in
gripping relation the uppermost edge of the cross
wall blanks when they are inserted in the body
slots, means for swinging said gripper bar to
grip the cross wall blanks and move the same
relative to the bottom and side walls to engage
the one side wall in the slots at one end of the
cross walls, means for thereafter moving the
folding head to the other end of its arcuate path
to carry the carton away from the mandrel and
cooperating fixed abutment fingers at said other
end of said path for moving the other side wall
of the body blank to engage the same in the slots
at the other end of the cross walls.

16. A machine for assembling and erecting a
cellular carton of the type which is characterized
by a body blank of generally rectangular shape
which is adapted to be folded to form a double-
walled medial partition, bottom walls, side walls
and cover flaps and which is further character-
ized by a plurality of separate cross wall form-
ing blanks which are adapted to be positioned in
interengaging relation in longitudinally spaced
transversely aligned slots in the bottom and side
wall forming portions of the body blank, which
machine comprises means for feeding the body
blank initially folded about a medial line with
the folded edge forming the leading edge of the
blank, means for receiving the folded edge of
the body blank and holding the medial partition
forming portions of said blank in folded condi-
tion, means for opening out the remaining por-
tions of the blank whereby the side wall form-
ing portions extend in generally opposite direc-
tions, means for feeding a plurality of cross wall
blanks in edgewise relation into aligned relation
with the slots in said body blank, means for in-
serting said cross wall blanks in said slots, means
for engaging said cross wall blanks and moving
them into interengaging relation with one side
wall forming portion of the body blank, and
means for moving the other side wall forming
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portion of the body blank into interengaging re-
lation with said cross wall blanks to thereby com-
plete the erection of the carton.

17. A machine for assembling and erecting a
cellular carton of the type which is character-
ized by a body blank of generally rectangular
shape which is adapted to be folded to form a
double-walled medial partition, bottom walls,
side walls and cover flaps and which is further
characterized by a plurality of separate cross wall
forming blanks which are adapted to be posi-
tioned in interengaging relation in longitudinally
spaced transversely aligned slots in the bottom
and side wall forming portions of the body blank,
which machine comprises means for feeding the
body blank initially folded about a medial line
with the folded edge forming the leading edge
of the blank, means for receiving the folded edge
of the body blank and holding the medial parti-
tion forming portions of said blank in folded
condition, means for moving said body blank re-
ceiving means to another position for opening
out the remaining portions of the body blank
whereby the side wall forming portions extend in
generally opposite directions, means for holding
the body blank in opened out condition, means
for feeding a plurality of cross wall blanks in
edgewise relation into aligned relation with the
slots in said body blank and for inserting said
cross wall blanks in said slots, meangs cooperating
with said blank holding means for gripping said
cross wall blanks and moving them into inter-
engaging relation with one side wall forming
portion of the body blank, means for moving
said blank holding means and said gripper means
to withdraw the carton from said body blank re-
ceiving means, and means in the path of move-
ment thereof for folding the other side wall
forming portion of the body blank into interen-
gaging relation with said cross wall blanks to
thereby complete the erection of the carton.

18. A machine for assembling a plurality of
cross wall forming blanks with a body forming
blank which is foldable to provide a double-walled
medial partition, bottom walls, side walls and
cover flaps, said bottom and side walls being pro-
vided with transversely aligned slots for receiv-
ing said cross wall blanks, said machine com-
prising a frame supporting intermediate its ends
a transversely extending folding mandrel, said
mandrel being provided with an axially extend-
ing outwardly opening slot and axially spaced
transverse slots, a blank supply compartment at
one end of said supporting frame adapted to re-
ceive a stack of body forming blanks which have
been folded about a transverse medial line, a
delivery mechanism for delivering successive
blanks in flatwise relation from said compart-
ment to said mandrel and for inserting the folded
edge of the blank in the slot in sad mandrel,
side guide elements for holding the blank in
folded condition while it is being delivered to said
mandrel, means for rotating said mandrel ap-
proximately a quarter turn to withdraw one side
of the body blank from said guide elements and
open out the body blank, a folding head mounted
for movement in a direction laterally of the path
of movement of the body blank toward and from
said mandrel, said head being adapted in one
position to clamp said body blank in opened
out position against said mandrel, cross wall
blank supply compartments at the other end of
the machine, mechanism for delivering said cross
wall blanks from said compartments to said
mandrel for insertion in aligned slots in the bot-
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tom and side wall forming portions of said body
blank while it is being held between said mandrel
and said head, mechanism movably mounted on
said head for gripping said cross wall blanks and
moving them into interengaging relation with
the medial partition and a side wall of said body
blank, means for thereafter moving said head to
remove the partially assembled carton from said
mandrel, and mechanism in the path of move-
ment of said head for moving the other side wall
of the body blank into interengaging relation
with said cross wall blanks.

19. A machine for assembling a plurality of
cross wall forming blanks with a body forming
blank which is foldable to provide a double-walled
medial partition, bottom walls, side walls and
cover fiaps, said bottom and side walls being pro-
vided with transversely aligned slots for receiving
said eross wall blanks, said machine comprising
a frame supporting intermediate its ends a trans-
versely extending rotatably mounted folding
mandrel, said mandrel being provided with an
axially extending radial slot having a flared
opening and a plurality of axially spaced trans-
versely extending slots, a blank supply mecha-
nism. at one end of said supporting frame adapted
to receive a stack of body forming blanks which
have been folded about a transverse medial line,
a delivery mechanism including cooperating feed
rollers for delivering successive blanks in flat-
wise relation toward said folding mandrel and
for inserting the folded edge of the blank in the
axially extending slot in the folding mandrel,
vertically spaced side guide plates for holding
the blank in folded condition while it is being de-
livered to said mandrel, means for rotating said
mandrel upwardly approximately a guarter turn
to withdraw one side of the body blank from said
feed rollers and said guide plates and permit
the body blank to open out, a folding head
mounted for generally vertical movement to-
ward and from said mandrel, said folding head
clamping said body blank in opened out position
against said mandrel at one end of its movement,
cross wall blank supply mechanisms at the other
end of the machine, guideways between said sup-
ply mechanisms and the mandrel, means for de-
livering cross wall blanks through said guideways
for insertion in aligned slofs in the bottom and
side wall forming portions of said body blank
while it is being clamped against said mandrel
by said folding head, mechanism pivotally
mounted on said folding head for gripping the
uppermost margins of the cross wall blanks and
forcing them into interengaging relation with the
medial partition and a side wall of the body blank,
said folding head being thereafter movable to the
other end of its path to remove the partially as-
sembled carton from the mandrel, and fixed
abutment members in the path of movement of
said head for engagement with the ofher side
wall of the body blank to move the same into in~
terengaging relation with said cross wall blanks.

20. A machine for assembling cellular cartons
which are characterized by a foldable body blank
having spaced rows of slots therein and slotted
cross wall blanks which are insertable within the
slots of the body blank for interlocking engage-
ment, therewith, said machine comprising a sup-
porting frame, a rotatable set-up member
mounted on a transverse axis intermediate the
ends of said supporting frame, said set-up mem-
ber having an axially extending outwardly open-
ing slot therein, means at one end of the machine
for delivering a body blank which has been folded
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about a medial line to said set-up member and
inserting the folded edge thereof in said slot, said
set-up member being initially positioned with the
slot opening towards said blank delivery means,
means for rotating said set-up member to bring
the slot into a generally upwardly opening posi-
tion to unfold the remainder of the body blank
and to bring one side portion thereof into an
upwardly extending direction, a folding head
mounted for generally vertical reciprocating
movement above said set-up member, said folding
head being engageable in clamping relation with
said set-up member at one end of its movement
to hold the body blank thereon and to position the
other side portion thereof into a generally down-
wardly extending direction, means at the other
end of the machine for delivering a plurality
of the cross wall blanks to said set-up member
in transversely spaced edgewise relation and for
inserting said cross wall blanks in aligned slots in
the partially folded body blank, movable gripper
means on said folding head for gripping said cross
wall blanks and moving them relative to the body
blank to bring one side portion of the body blank
into interlocking engagement in slots in said cross
wall blanks, said folding head being thereafter
movable upwardly away from said set-up member
to remove the carton from said set-up member,
and folding members in the path of movement of
the folding head to move the other side portion of
the body blank into interlocking engagement with
other slots in said cross wall blanks.

21. A machine as recited in claim 20 and
means for releasing the completed carton at the

end of the upward movement of the folding head :

and permitting it to move downwardly away from
said folding head.

22. A machine as recited in claim 20 and dis-
charge members mounted above said set-up

member for reciprocating movement in timed 2«

relation into the path of movement of said fold-
ing head for receiving the completed carton from
said folding head.

23. A machine as recited in claim 20 and means
for releasing said grippers from gripping engage-
ment with the carton cross walls and freeing the
completed carton for movement downward away
from said folding head, and a discharge frame
swingable to & position beneath said folding head
when the carton is freed therefrom to receive
the completed carton.

24. A machine as recited in claim 20 and cam
operated trip means for disengaging said grippers
from the carton cross walls at the end of the
upward movement of the folding head to permit
the carton to drop free of the folding head, a
discharge chute above said mandrel for receiv-
ing successive completed cartons in nested rela-
tion, a swingable discharge frame mounted above
the folding mandrel and movable from a, position
between the folding head and the mandrel where
it receives the freed carton {o a position where
the carton is inserted in said discharge chute.

25. A machine as recited in claim 20, and a
pair of arms mounted above said set-up mem-
ber and swingable from a genersally horizontal
position to a generally vertical position for en-
gagement with the free edge of the upwardly ex-
tending side portion of the body blank to limit
the movement of the same while the body blank
is being assembled with the cross wall blanks on
the set-up member.

26. A machine as recited in claim 20 and a
guide arm mounted on a transverse shaft above
said set-up member and swingable from a gen-
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erally horizontal to a generally vertical posi-
tion, said arm being attached to said shaft at a
point intermediate its ends, a portion of said
arm extending on one side of said shaft being en-
gageable by the free edge of the upwardly ex-
tending side portion of the body blank to limit
the movement thereof when the set-up member
moves to the upright position and a portion of
sald arm extending on the other side of said
shaft being engageable by said blank side por-
tion as the carton is removed upwardly from the
set-up member.

27. In a machine for assembling and erecting
a cellular carton of the type which is character-
ized by a foldable body forming blank and s plu-
rality of cross partition forming blanks which
are adapted to be positioned in interlocking rela-
tion in aligned slots in the body forming blank,
a supporting frame, a rotatable mandrel inter-
mediate the ends of said supporting frame, a sup-
bly compartment at one end of said frame for
receiving a stack of the body forming blanks
which have been folded about a medial cross
line, feeding and guiding means between said
supply compartment and said mandrel for de-
livering successive body blanks from said supply
compartment to said mandrel with the folded
edge foremost, and means on said mandrel for
receiving the folded edge of the body blank and
holding adjacent portions of the blank in folded
relation while said mandrel is rotated in a direc-
tion towards the other end of the machine sufi-
ciently to free one-half of the body blank from
said guiding means to open out said blank.

28. In a machine for assembling and erecting
2 cellular carton of the type which is charac-
terized by a rectangular blank adapted to be
folded about transverse lines to form a double-
walled medial partition, bottom walls, side walls
and cover flaps, and provided with a row of trans-
versely spaced slots on opposite ends of the me-
dial partition which extend into the bottom and
side wall forming portions of the blank and a
plurality of cross wall members which are adapt-
ed to be received in interlocking relation in
aligned pairs of slots in the body, a supporting
frame, an axially slotted transversely extend-
ing mandrel mounted on said supporting frame,
said mandrel being rotatable from a body blank
receiving position in which the slot opens to-
wards one end of the machine to a blank assem-
bly position in which the slot opens upwardly
of the machine, mechanism for supplying body
blanks which have been folded about a medial
line, and mechanism for guiding successive
blanks with their folded edge foremost toward
the open slot in said mandrel, said guide mecha-
nism comprising pairs of feed rollers and side
guide plates, one of said side guide plates being
cut away at the ends to permit one-half of the
body blank to be freed before the other half
upon rotation of said mandrel from the body
blank receiving position to the assembly posi-
tion whereby the freed half of the blank is posi-
tioned in a generally opposite direction from the
other half of the blank for receiving the cross
wall members in the slots therein.

29. In a machine for assembling and erecting
a cellular carton of the type which is charac-
terized by a foldable body forming blank and a
plurality of cross partition forming blanks which
are adapted to be positioned in interlocking rela-
tion in aligned slots in the body forming blank,
a generally cylindrical mandrel having an axial
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slot for receiving a folded portion of the body
forming blank, said mandrel having transversely
extending guide slots of greater radial depth
than the axial slot, said mandrel being rotatable
from one position for receiving the folded body
blank to another position for receiving a plu-
rality of cross partition blanks in said trans-
verse guide slots and guideway forming members
for delivering to said mandrel a plurality of
eross partition forming blanks in spaced parallel
edgewise relation, said guideway forming mem-~
bers being aligned with the transverse guide slots
in said mandrel and having end portions extend-
ing in a peripheral direction around said man-
drel.

30. In'a carton set-up machine for assembling
cross wall blanks in interlocking relation in
transversely aligned pairs of slots in a body blank
which body blank is foldable to provide a carton
‘having in cross section the general form of the
letter W, & mandrel for supporting the body
blank in partially folded condition, said mandrel
being generally cylindrical end having an axially
extending outwardly opening generally V-shaped
slot of a length somewhat greater than the length
of the carton for receiving a folded portion of
the body blank, said mandrel having axially
spaced transverse slots extending inwardly be-
yond the depth of the axially extending siot and
adapted to align with the slots in the body blank
when the body blank is supported thereon for
guiding the cross wall blanks into the slots in
the body blank, and means for rotatably support-
ing said mandrel on an axis which extends with-
‘in the confines of the generally V-shaped slot
whereby said mandrel may be rotated from a
position for receiving a folded portion of a body
blank in the generally V-shaped slot to another
position for receiving the cross wall blanks in
the transverse slots.

31. In a carton set-up machine for assembling
cross wall blanks in interlocking relation in
transversely aligned pairs of slofs in a body
blank which body blank is foldable to provide a
carton having in cross section the general form
of the letter W, a mandrel for supporting the
body blank in partially folded condition, said
‘mandrel being generally cylindrical and having
_en axially extending outwardly opening generally
v-shaped slot for receiving a folded portion of
the body blank, said mandrel having axially
spaced transverse slots adapted to align with the
slots in the ‘body blank when the body blank is
supported thereon for guiding the cross wall
blanks ints the slots in the body blank, and a
folding hecd mounted for movement against said
mandrel when the mandrel is in body blank sup-
porting position to hold the body blank in posi-
tion while the cross wall blanks are inserted in
the slots in the body blank, said folding head
comprising a cross bar and laterally extending
axially spaced strap members having generally
V-shaped portions adapted to move into the V-
shaped slot in said mandrel and folding tongues
at the base of said strap members adapted to
fold a portion of a body blank on said mandrel
against the periphery of said mandrel adjacent
one side of the V-shaped siot.

32. In a carton set-up machine as recited in
claim 31 and & gripper frame pivotally mounted
on said folding head, gripper members mounted
on szid frame between said strap members for
engaging the cross wall blanks, and means in-
cluding a cam ‘on said folding head for operat-
ing said gripper members when said gripper
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frame is pivoted in a direction toward said fold-
ing head. )

23. In a machine for assembling g cellular
carton which is characterized by a body forming
blank having two rows of transversely spaced
longitudinally extending slots arranged on oppo-
site sides of a medial fold line and a plurality
of slotted cross wall forming blanks which are
insertable within the slots of the body forming
blank for interlocking engagement therewith, a
rotatable cylindrical member having an axially
extending outwardly opening slot and axially
spaced transversely extending slots therein,
means for delivering a body forming blenk which
has been folded about the medial line to said
cylindrical member and inserting the folded edge
thereof in said axially extending slot, means for
rotating said cylindrical member to another posi~
tion to unfold the blank and spread the side por-
tions thereof in transverse directions relative to
said axially extending slot with the slots on op-
posite side portions of the body blank in trans-
verse alisnment, guide means for delivering suc-
cessive rows of cross wall blanks in edgewise re-
lation and in alignment with the {ransverse slots
in said cylindrical member, pusher members par-
tially controlled by rotation of seid cylindrical
member for moving said cross wall blanks and
inserting the foremost row of said cross wall
blanks in said slots, means for moving said cross
wall blanks to bring the one side portion of the
body blank into interlocking engagement in slots
in said cross wall blanks, and means for moving
said body blank to bring the other side portion
thereof into interlocking engagement with other
slots in said cross wall blanks.

34. A machine for assemblying in erected con-
dition a cellular carton of the type which is char-
acterized by a body forming blank adapted to be
folded to form a double-walled medial partition,
bottom walls, side walls and cover flaps and &
plurality of cross wall forming blanks having
slots at opposite ends thereof which are adapted
to be engaged in interlocking relation in longi-
tudinally spaced transversely aligned slots in the
bottom and side wall portions of the body blank,
which machine comprises means for feeding the
body blank in a predetermined path, means for
positioning the body blank in partially set-up
condition with the bottom walls extending in
diverging relation relative to the medial parti-
tion wall and the adjacent side walls extending
therefrom in generally opposite directions, means
for delivering cross wall blanks into position for
assembly with said body blank by insertion in
aligned slots in the bottom and side walls, means
for moving said cross wall blanks edgewise toward
said body blank for inserting the cross wall hlanks
into the slots, means adjacent said body blank
positioning means and cooperating therewith
while said body blank is in said partially set up
condition for moving the cross wall blanks and
the body forming blank relative to each other to
bring one side wall into engagement with the
slots at one end of the cross walls, and means to
move said blanks relative to each other to bring
the other side wall into engagement with the
slots at the other end of the cross walls. i

35. In a machine for assemblying a cellular
carton which is characterized by a foldable body
forming blank having spaced rows of slots there-
in and slotted cross wall forming blanks adapted
to be positioned in interlocking engagement in
aligned pairs of slots in the body blank, a mov-
able mandre] for receiving the body blank in
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partly folded condition and positioning the same
for insertion of the cross well blanks, said man-
drel being formed to provide an axially extending
outwardly opening recess which is generally V-
shaped in transverse section and having axially
spaced transversely extending slots which are
adapted to be aligned with the slots in the body
blank for guiding the cross wall blanks into in-
terlocking engagement in the slots in the body
blank, and a cross wall blank delivery mechanism
which comprises guideways aligned with the slots
in said mandrel and reciprocable pusher bars
for moving the cross wall blanks through the
guideways and into the slots in the body blank,
said pusher bars being partially controlled by
movement of said mandrel.

36. In a machine for assembling a cellular car-
ton which is characterized by a foldable body
forming blank having spaced rows of slots there-
in and slotted cross wall forming blanks adapted
to be positioned in interlocking engagement in
aligned pairs of slots in the body blank, 3 man-
drel for receiving the bhody blank in partly folded
condition and positioning the same for insertion
of the cross wall blanks, said mandrel being
formed to provide an axially extending outwardly
opening recess which is generally V-shaped in
transverse section and having axially spaced
transversely extending slots which are adapted
to be alighed with the slots in the body blank
for guiding the cross wall blanks into interlock-
ing engagement in the slots in the body blank,
and a folding head mounted for swinging move-
ment toward and from engagement with said
mandrel to hold the body blank on said mandrel
while the cross wall blanks are moved into the
slots therein and movable gripper mechanism on
said folding head adapted to grip the cross wall
blanks and move them into interlocking relation
with the body blank, said gripper mechanism
being adapted to hold the partially erected car-
ton on the folding head for removal from the
mandrel upon movement of the folding head
away irom the mandrel.

317. In a machine for assembling a cellular car-
ton which is characterized by a foldable body
forming blank having spaced rows of slots there-
in and slotted cross wall forming blanks adapted
to be positioned in interlocking engagement in

aligned pairs of slots in the body blank, a man- :

drel for receiving the body blank in partly folded
condition and positioning the same for insertion
of the cross wall blank, said mandrel being
formed to provide an axially extending outwardly
opening recess which is generally V-shaped in
transverse section and having axially spaced
transversely extending slots which are adapted
to be aligned with the slots in the body blank
for guiding the cross wall blanks into interlocking
engagement in the slots in the body blank, and
a folding head mounted for swinging movement
toward and from engagement with said mandrel
to hold the body blank on said mandrel while
the cross wall blanks are moved into the slots
therein and thereafter to remove the carton from
said mandrel, said folding head comprising a
supporting bar, generally V-shaped spaced strap
members extending forwardly of said bar, a grip-
per frame pivotally mounted adjacent the ends
of said supporting bar, spring urged gripper jaws
mounted on said frame in the spaces between
said strap members, said gripper jaws being piv-
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otally connected to a cam operated cross bar
and an operating arm on said gripper frame for
controlling the movement of said frame and the
operation of said cross bar.

38. A machine for assembling and erecting a
cellular carton of the type which is characterized
by a body forming blank having portions foldable
along transverse lines to provide a double wall
median partition, bottom walls and side walls
and a plurality of cross partition forming blanks
which are adapted to be positioned in interlock-
ing relation in aligned slots in oppositely dis-
posed wall portions when said body forming
blank is erected into body forming condition, said
machine comprising means for moving said body
forming blank in a predetermined path, means
for receiving said body forming blank angd posi-
tioning the same in partially erected body form-
ing condition, means for delivering cross parti-
tion forming blanks in predetermined spaced
relation into position for assembly with said body
forming blank by insertion in transversely aligned
pairs of slots in opposed wall portions of said
body blank, means for moving said cross parti-
tion forming blanks edgewise toward said body
forming blank receiving and positioning means
and for inserting said cross partition forming
blanks in said slots, and means adjacent said
bhody forming blank receiving and positioning
means and cooperating therewith while said body
forming blank is in said partially set up condi-
tion for moving said cross partition forming
blanks and said body forming blank relative to
each other to bring said cross partition forming
blanks into interlocking relation in the slots in
the wall portions of said body forming blank.

39. In a machine for assembling a cellular car-
ton which is characterized by a foldable body
forming blank having spaced rows of slots there-
in and slotted cross wall forming blanks adapted
to be positioned in interlocking engagement in
aligned pairs of slots in the body blank, a man-
drel for receiving the body blank in partly folded
condition and positioning the same for insertion

5 of the cross wall blanks, said mandrel having an

axially extending outwardly opening recess which
is generally V-shaped in transverse section and
having axially spaced slots extending transverse-
ly thereof which are adapted to be alighed with
the slots in the body blank for guiding the cross
wall blanks into interlocking engagement in the
slots in the body blank, means to deliver cross
wall blanks to a position laterally of said man-
drel, and in alignment with said transversely
extending slots therein, means for moving said
cross wall blanks into said mandrel slots and a
folding head mounted for movement to and from
said mandrel, said folding head having a portion
which is generally V-shaped in transverse section
for engaging in the recess in the mandrel to
clamp the body blank therein, while the cross
wall blanks are moved into interlocking relation
therewith.
MARTIN BURGER.
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