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This invention relates to an improvement in carton
forming apparatus and deals particularly with an appa-
ratus for advancing blanks in spaced relation to a carton
forming apparatus.

An object of the present invention resides in the pro-
vision of an apparatus for forming flat carton blanks into
tray shaped receptacles. The blanks are provided with
hook shaped locks engageable in slots in cooperable carton
walls to hold the walls in rectangular relation. The
blanks are preferably provided with a liner of cellophane
or other similar material, which liner folds inwardly of
the carton walls in formed condition of the carton.

Cartons comprising paperboard blanks having liners of
cellophane or similar material attached thereto are diffi-
cult to handle after they have been stored for any ap-
preciable length of time.
together after they have been stored in superposed rela-
tion for a period of time. As a result the usual feeding ap-
paratus for handling carton blanks cannot be used in
supplying the lined blanks to the forming apparatus.
While carton feeding devices for automatically feeding
lined blanks have been produced and used, such auto-
matic feeds are costly to produce and difficult to main-
tain in proper operating order. As a result the hand feed-
ing of such lined blanks has ordinarily been found more
economical than automatic feeding of such devices.

The feeding of lined blanks to a carton forming device
is usually a relatively slow process.
sary for the operator to strip a lined blank from a stack of
blanks, to place the blank in forming position beneath
a forming plunger while the plunger is operating, to start
the machine so that the plunger will form the carton and
to'strip the next blank from the series while one carton is
being formed. In order to prevent accidents and injury
to the operator, the machines usually require that the op-
erator start the machine in operation with the same hand
which is used to feed the blanks so that the hand will
not get caught beneath the forming plunger. ) i

A feature of the present invention resides in the pro- )

vision of a feeding device which permits the forming
plunger to operate in regular cycles. This device com-
prises a conveyor which advances the blanks auto-

matically into position beneath the forming plunger while

the plunger is in elevated position. With such a device
it is only necessary for the operator to strip each blank
from the stack and to place the blanks upon a conveyor,
which moves them in spaced relation into position above
the former. As a result the carton forming operation
can be operated at a much greater rate of speed.

A feature of the present invention resides in the pro-
vision of a carton forming apparatus including a plunger
which forms the carton and a cooperable table upon
which the carton rests during the forming operation. This
table reciprocates vertically with the forming plunger and
acts to clevate the carton after it has been formed.
Thus after the formation of each carton it is elevated
to a position from which it may be readily removed;

The blanks tend to adhere 2
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It is usually neces- .

provision of a depressible table which acts to clevate the
formed carton above the carton forming dies and in pro-
viding a blast of air which will blow the carton from the
table when it is elevated. By this means the depressible
table may be quickly cleared of each formed carton be-
fore the next blank is fed into position above the table.

Other features of the present invention reside in the
arrangement of the various parts and in the carton
forming dies which serve to form the carton into proper
shape.

These and other objects and novel features of the pres-
ent invention will be more clearly and fully set forth in
the following specification and claims. i

In the drawings forming a part of the specification:

Figure 1 is a side elevational view of the carton form-
ing mechanism showing the general relationship of the
parts.

Figure 2 is a diagrammatic view of a form of blank
which may be formed into tray formation by the device of
Figure 1.

Figure 3 is a perspective view of the carton after it has
been formed.

Figure 4 is a sectional view through the carton form-
ing apparatus, the position of the section being indicated
by the line 4—4 of Figure 1.

Figure 5 is an elevation view of a portion of the car-
ton forming mechanism, & portion of the apparatus being
broken away along the line 5—3 of Figure 1.

Figure 6 is .a detail view of a portion of the appa-
ratus, the position of the view being indicated by the
line 6—6 of Figure 1.

Figure 7 is a sectional view through the head of the
forming plunger, the pesition of the section being indi-
cated by the line 7—7 .of Figure 5.

Figure 8 is an elevation view of the upper portion
of the forming device, the position of the view being
indicated by the line 8—8 ef Figure 1.

Figure 9 is a plan view of the feed mechanism, the
position of the view being indicated by -the line 9—9
of Figure 1.

Figure 10 is a sectional view through the feed mecha-
nism the position of the section being indicated by the
line 10—10 of Figure 9. :

Figure 11 is a vertical sectiomal view through the
plunger and its operating mechanism, the position of the
section being indicated by the line 11—11 of Figure 1.

Figure 12 is a vertical view, partly in section, of-a por-

" tion-of a die folding member,-

70

An added feature of the present invention lies in the

The carton forming machine is indicated in general by
the letter A and is designed for use in forming blanks,
such as the carton B illustrated in Figures 2 and 3 of the
drawings.. The carton B is shown as including a botiom

" panel 10 connected along parallel fold lines i1 and i3 to

a rear wall 13 and a: front wall 14. The rear wajl 13 is
shown connected along a fold line 15 to a cover pane!
16. The blank is divided by parallel fold lines 17 and %
which connect the bottom panel 10 to end walls 28 and
21, The fold lines 17 and 19 connect the front wall 14
t6 locking tabs 22 and 23. These fold lines also connect
the rear panel 13 to locking tabs 24 and 23. The ad:
vance locking tabs ‘are provided with locks which engage
in slots 26 and 27 in-the end walls 20 and 21.

The cover panel 16 is provided with locking flaps 29
and 30 which also extend through the siots 26 and 27.
The cover panel 16 is connected along a fold line 321
to a locking flap 32 having a projecting lock 33 designed
to extend through a slot 34 in the front panel 14 tohold the
carton closed. . .

Projecting ears 35 and 36 are foldably conneeted 1o the
locking tabs 22 and 23 and project beyond the remainder
of the carton blank to form a support for the liner sheet
37. This liner sheet 37 is spot glued to the remainder of
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the blank in such a way that the carton walls can be
folded upwardly and connected in rectangular formation
without interfering with the attachment of the liner. The
carton B is shown in formed condition in Figure 3 of the
drawings.

The forming machine A is provided with a frame 39
which ‘acts to support a conveyor unit illustrated in gen-
eral by the numeral 49. This conveyor unit is best illus-
trated in Figures 1, 9 and 10 of the drawings. A pair of
transversely -aligned bearings 41 and-42 support a trans-
verse shaft 43 supporting a pair of chain sprockets 44 and
45. A similar pair of bearings 46 and 47 are connected to
the frame with their axes aligned and parallel to the axes
‘of the bearings 41 and 42. A shaft 49 is supported by the
bearings 46 and-47. The shaft 49 is operated through a
detachable connection 50 by a gear unit 51 which trans-
mits driving power from a power shaft 52 to a right angu-
lar shaft 53 connected to the detachable connection 59.
Operation of the driving shaft 50 functions to drive the
shaft 49 at a selected rate of speed.

The frame 39 includes paralle] angle members 54 and
55 which support a work table. This work table includes
a generally rectangular panel 56 which overlies one side
of the frame members and a table portion 57 which over-
lies the opposite side of the table portion. A pair of carton
blank guides 59 and 60 are supported upon the table por-
tions 56 and 57 and are laterally adjustable for accom-
modating carton blanks of somewhat different sizes.

The guide 59 is jllustrated in section in Figure 10 of
the drawings. This guide includes a horizontal portion 61
resting upon the table portion 56 and a vertical portion
62 extending upwardly from the horizontal portion 6i.
Upwardly and outwardly inclined flange 63 merges from
the upper edge of the vertical portion 62. The inclined
portion 63 tends to guide the blanks downwardly and in-
wardly into proper alignment with the forming plunger.

The guide 59 also includes an angle bracket 64 connected
to the vertical portion 62 and having a horizontal flange
extending outwardly in co-planar relation with the flange
61. This bracket 64 is designed to accommodate a clamp-
ing bolt 65 which extends through a slot 66 in the table
portion 56 and also extending through a cross member 67
of the frame 39. A second mounting bracket 69 is also
attached to the vertical flange 62 of the guide and is de-
signed to accommodate a clamping bolt- 70 extending
through a slot 71 in the table portion 56 and through 2
cross member 72 of the frame.

As indicated in Figure 9 of the drawings, the inclined
flange 63 extends only along the inlet portion of the guides.
A horizontally extending guide plate 73 designed to over-
lie the carton blanks in their travel is provided with a
curved inlet end 74 the shape of which is best illustrated
in Figure 1 of the drawings. The carton blanks are de-
signed to rest upon the horizontal flange 61 of the guide
and to move beneath the horizontal guide plate 73.

The guide 68 is similarly shaped to the guide 59, except
that the parts thereof are reversed in position. As indi-
cated in Figure 10 the guide 60 includes a horizontal flange
75 connected to a vertical portion 76 which is bent to form
an upwardly and outwardly inclined guide flange 77.
Angle brackets such as 79 are designed to accommodate
clamping bolts 80 which extend through transverse slots 81
in the table portion 57 and also in the cross members 67
and 72. Furthermore, as indicated in Figures 1, 9 and 10,
a horizontal guide flange 82 provided with a curved en-
trance end 83 overlies the carton blank during its travel
and holds the blank in flat condition.

A pair of chains 84 and 85 are supported by the sprockets
44 and 45 and by aligned sprockets 86 and 87 on the shaft
49. These chains are provided with spaced lugs 89 and
96 which are transversely aligned and which are designed
to engage against the blanks and to move them longitudi-
nally of the feed table. The blanks are advanced from
the inlet ends of the guides 59 and 60 to the outlet end
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thereof, which is indicated at the bottom of Figure 9 of
the drawings.

The frame 39 includes a series of four uprishts 21, 92,
93 and 94 arranged in rectangular relationship. A pair
of transversely extending frame members 95 and 96 con-
nect opposed uprights 91 and 93 and the uprights 92 and
94 respectively. A frame member 97 connects the up-
right 91 with the upright 92. A parallel frame mem-
ber 99 connects the uprights 93 and 94. Paralle! frame
members 100, 10X and 102 connect the frame members
95 and 96 to form a support for the dies which act to
form the carton into tray formation.

As indicated in Figure 5 of the drawings, a pair of
brackets 88 and 98 extend upwardly from the frame mem-
bers 100 and 99 respectively and terminate in laterally
extending flange portions spaced above the level of the
cross frame members just described. A pair of angular
guides 103 and 104 are supported by the brackets 88 and
98 above defined so as to receive blanks advanced by the
conveyor chains 84 and 85. The guide 183 includes a
vertical flange 105 which registers the blank from a lateral
direction. The guide 103 is provided with a pair of spaced
brackets 166 and 197 which are held in place by clamping
bolts 109 and 110. The clamping bolts 189 and 339 ex.
tend through laterally extending slots 111 and 112 respec-
tively in the bracket 88 to hold the guide 163 in proper
lateral position.

The guide 103 is also provided with a horizontal flange
113 on which one edge of the blank may rest when in
carton forming position. The flange 113 is provided
with an elongated slot 114 designed to accommodate the
clamping bolt 115. The clamping bolt 115 holds an
angular stop 116 in adjusted position. The stop 116 is
designed to engage the leading edge of each blank in turn
to register the blank with respect to the carton forming
dies.

The guide 164 is similarly provided with an upright
flange 117 and a horizontal flange 139 upon which the
blanks may rest at the start of the carton forming opera-
tion. The guide is held in place by a pair of brackets 120
and 121 through which clamping bolts 122 and 123 ex-
tend. The clamping bolts extend through slots 124 and
125 which are arranged laterally of the bracket 93 so
that the guide may be laterally adjusted. The horizontal
flange 119 of the guide is slotted as indicated at 126 to
accommodate the clamping bolt 127 which holds an
angle brackét 129 in adjusted position. The angle
bracket 129 forms a stop against which the forward edge
of the blank may engage to hold the blank in registry
with the forming dies. The inlet ends of the vertical
flanges 165 and 117 are outwardly flared to more readily
accept the blanks therebetween.

As indicated in Figure 1 of the drawings, the guide 103
is provided with an inclined bar 130 projecting inwardly
therefrom. The inclined bar 130 is designed to engage
above each blank and to guide the blank downwardly
onto the flange 113 of the guide 193. The guide 184 is
provided with similar inclined bar 131 projecting inwardly
therefrom and serving a similar purpose of engaging
above each blank and guiding it downwardly onto the
flange 119 of the guide 104. As indicated in Figure 1
these guide bars 139 and 131 are arranged at different
angles because of the irregular shape of the blank B.
The bar 130 engages the projecting tab 33 of the blank
which is near the center of the blank while the other
bar 131 engages an ear 35 or 36. The different slznt of
the two bars thus guides the blank downwardly at both
ends simultaneously.

. As indicated in Figure 5 of the drawings a pair of angle
brackets 132 and 133 are welded or otherwise secured to
the angles 101 and 102 to extend inwardly therefrom.
These angle brackets 132 and 133 act to support a bear-
ing 134 which is bolted or otherwise connected thereto
at 135. The bearing 134 serves to support a shaft 136.
The shaft 136 is provided with a cross member 137 near
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its lower extremity. A pair of springs 139 and 140 con-
nect the cross member 137 to fixed points on the frame
39 so as to urge the shaft 136 upwardly. A collar 141
0}111 fthe shaft 136 limits the upward movement of -the
shaft.

The shaft 136 supports a table or platform 142 at its
upper extremity. This platform 142 s supported by the
shaft 136 for vertical reciprocable movement. In its
upper extreme position .this platform 142 extends sub-
stantially flush with the horizontal flanges 113 and 119 of
the gnides 183 and 164. Thus the platform serves as a
support for the central portion of the carton blank as it
is urged downwardly into the forming dies. Further-
more, this platform 142 elevates the formed carton above
the level of the forming dies at the completion of the
forming operation. The inclined chute 343 is provided on
the frame 3%, As indicated in Figure 1 this chute 143 is
positioned with its upper end 144 near the forming dies
and slightly below the level of the table 142 in elevated
position thereof. As a result the formed cartons may be
urged from the table 142 down the inclined chute 143.

With reference now to Figures 1 and 8 of the drawings,
it will be noted that the upright frame members 91, 92, 93,
and 94 are provided with horizontally extending platform
frame 145 which supports the operating mechanism for
the forming machine. An operating motor 146 is pro-
vided with a base 147 which is vertically adjustably sup-
ported on guide rods 149 extending from the supporting
frame 145 to a bracket 150 supported by vertical frame
members 151 and 152. The elevation of the motor 146
may be regulated by the adjustment wheel 153 which ro-
tates a threaded shaft 154 connected to the motor base.
By rotating the adjustment wheel 153 in one direction the
motor 146 may be raised while rotation of this member

in the opposite direction permits the motor to be lowered. 3

The motor 146 is provided with a motor shaft 155 pro-
vided with a pulley 156 which may be of the expandable
and contractable type so as to change the ratio between
the pulley 156 and an aligned pulley 157. The pulley
157 is mounted upon the shaft 159 of a gear reduction unit
169 mounted upon the platform frame 145. As indicated
in Figure 1 of the drawings, the gear reducing unit 160 is
provided with opposed outlet shafts 161 and 162. A
sprocket 163 is mounted upon the shaft 161 for rotation
in unison therewith. This sprocket 163 is connected to a
cooperable aligned sprocket 164 on the driving shaft 52
by a chain 165. An idler sprocket 166 engages the chain
and is adjustable in position to keep the chain 165 taut.

The gear reduction unit shaft 162 is connected to a
crank shaft 167 to operate the same. The crank shaft
167 rotates a pair of counter-balanced crank arms 169
which are connected by the crank arm 170. A connecting
rod 171 is provided with a suitable bearing end 172 en-
circling the crank arm 176. This connecting rod 171 is

pivotally connected at 173 to a vertically rgaCiprdcable H

plunger 174 shown in detail in Figure 11 of the drawings.
The crank shaft 167 is supported by suitable bearings 175
on the frame platform 145, =~ '

With reference now to Figures 1 and 6 of the drawings,
it will be noted that the crank shaft 167 is provided at its
outer extremity with a cam 176 which rotates in unison
therewith. The cam 176 is designed to actuate a valve
lever 177 pivoted at 179 to the valve housing 180. The
valve 388 is designed to regulate the flow of compressed
air from a supply line 181 to a blower line 182. The
blower line 182 extends downwardly along the frame
and terminates in ‘a manifold plug 183 illustrated near
the right side of Figure 4 and centrally of Figure 5. This
manifold plug 182 is provided with spaced air outlets 184
and 185 through which a blast of air is forced when the
valve 180 is in open position. The cam 176 times the
operation of the valve 180 so that the valve is open when
the forming plunger has elevated out of contact with the
carton and the force of the air blast blows the formed
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clockwise direction as viewed in Figure 5.

6 .
cartons from the table or platform 142 into the outlet
chute 143.

The forming plunger 174 is supported for vertical
slidable movement through 'a bearing 186 supported by
the frame 39. The carton forming head 187 is mounted
at-the lower end of the plunger 174. The head is best
illustrated in Figures 7 and 11 of the drawings. In gen-
eral it comprises a plug of material generally rectangular
in plan and having a generally rectangular undersur-
face 189. The sides of the head 187 taper upwardly and
inwardly as indicated at 190 and 191 while the ends of
the plunger are generally parallel as indicated at 192 and
193, The ends 192 and 193 are centrally grooved as
indicated at 194 and 195 to accommodate spring fingers
196 and 197. These spring fingers are designed to en-
gage against the inner surface of the carton end walls
below the slots 26 and 27, to assist in opening these slots.

As indicated in Figure 7 of the drawings, a pair of
sieeves 199 and 260 extend into the head 187 on opposite
sides of the plunger 174. These sleeves are internally
threaded at their upper extremity to accommodate the
externally threaded ends of the plug caps 201 and 202. A
peripheral inwardly extending shoulder 283 is provided at

‘the lower extremity of the sleeve 199 and a similar ring

like shoulder 204 is provided at the lower end of the
slesve 280. The shoulder 203 is of proper internal diam-
oter to slidably accommodate a sleeve 205 having a ciosed
lower end 206. An outwardly extending flange 297 is
provided at the upper end of the sleeve 283, this flange
being of proper diameter to slidably fit within the bore
of the sleéve 189 above the shouider 203. Thus the
shoulder 203 abuts against the flange 267 to restrict the
downward movement of the sleeve 265.

A similar sleeve 209 slidably fits within the shoulder
204 and is provided with an external shoulder 219 at its
upper extremity which slides within the bore of the
dleeve 200 above the shoulder 204. The sleeve 289 is
provided with a closed lower end 231. A spring 212
extends between the lower end of the sleeve 285 and the
plug cap 261 of the sleeve 99 to urge the sleeve 2035
downwardly. A similar spring 213 is accommodated
between the closed end 211 of the sleeve end 269 and
the plug cap 202 to urge the sleeve 269 downwardly.
Thus the sleeves 265 and 204 normally project below the
undersurface 189 of the forming head 187, but may be
retracted completely into the head.

The forming dies which actually form the carton into
tray shape are best illustrated in Figures 4 and 5 of the
drawings. These dies are formed in two general parts

214 and 215, ‘These die parts are similarly formed and

are arranged in opposite relationship. The die part 214
includes a wall engaging portion 216 designed to engage
the rear wall of the carten and locking tab folding ele-
ments connected thereto and indicated in general by the
numerals 217 and 219. The wall engaging portion 216
is ‘provided with a tapered upper extremity 220 which
tends to guide the rear wall into upright position. The
die portion 216 is adjustably suppeorted upon an L-shaped
bracket 221 by adjusting screws 222. The L-shaped

bracket is mounted upon 2 pivot shaft 223 supperted by

spaced bearings 224. A pin 225 is supported by the
pivot shaft 223 and is urged by a spring 226 in a counter-
The L.-shaped
bracket 221 is so shaped as to be limited in its pivotal
movement, the position indicated in Figure 5 being one
extreme position. The L-shaped bracket 221 is provided
with a lateral extension 227 which extends in the path of
movement of the table 142. Thus as the table 142 is
pressed downwardly by the forming plunger 187 the L-
shaped brackets 221 will pivet in a counter-clockwise
direction to a limited extent, swinging the vertical face
229 of the forming member 216 past vertical position.
The die portion 215 also includes an inclined entrance
portion 230 and an upright portion 231 designed to en-
gage against the front wall of the carton. The member
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119 is adjustably secured to an L-shaped bracket 232 by
adjusting screws 233. The L-shaped bracket 232 is
mounted upon a pivot shaft 234 supported by spaced bear-
ings 235. A pin 236 on the pivot shaft 234 is urged in
one rotative direction by a spring 237. Thus the die part
119 is normally held in the position illustrated in Figure 5
with the upright surface 231 on a plane angled to one
side of vertical. The L-shaped bracket 232 extends in
the path of movement of the table 142 so that as this
table is lowered it engages the extension 239 of the -
shaped bracket and swings the wupright surface 231
through a vertical plane and into an upwardly and in-
wardly inclined position. In other words, both of the
forming parts swing past vertical position to swing the
front and rear walls of the carton beyond vertical posi-
tion to insure the engagement of the various locking tabs
with their locks.

The cperation of the apparatus is as follows:

When the motor 146 is in operation, the motor acts
through the belt 249 to rotate the gear reduction unit 166
which in turn drives the shafts 161 and 162. Rotative
movement is transmitted through the sprockets 163 and
164 by the chain 165 to drive the shaft 52. As indicated
in Pigure 4 of the drawings, rotative movement of the
shaft 52 acts through the gear unit 51 to rotate the shaft
50 which supports sprockets 86 and 87 supporting the
chains 84 and 85. The chains are thus actuated so that
the chain lugs 8% and 90 move toward the forming
station.

The operator strips blanks B from a stack of blanks

and places each blank upon the conveyor chains 84 and
85 between the guides 59 and 60. The blanks are en-
gaged by an opposed pair of lugs 8% and 90 and moved
along the conveyor toward the forming station. As the
blanks reach the end of the conveyor nearest the form-
ing plunger, they extend beyond the end of the conveyor
and are directed downwardly by the inclined bars 130 and
131. In other words, the conveyor pushes each blank
beyond the end of the conveyor and against fixed stops 116
and 129 on the lateral guides 103 and 104.

During this operation, the rear edges of each blank are
mechanically forced downwardly by the lugs 89 and 99.
These lugs maintain engagement with the rear edge of
the sheet until the sheet drops below the limit of move-
ment of the lugs. Thus while the forward edge of each
sheet is guided downwardly by the inclined bars 130 and
131, the rear edges of the blanks are engaged and forced
downwardly by these same bars.

The blank advaanced by the conveyor is then overlying

the table 142 and is held in proper relation to the table :

by the side guides 183 and 104 and by the end guides 116
and 122. The machine is timed so that the plunger will
next descend upon the blank.

The gear reduction unit acts through the crank shaft

167 to lower the plunger, the downwardly projecting

sleeves 265 and 2989 first engaging the blank and holding
the blank in fixed position relative to the table 142. The
sleeves 285 and 209 telescope into the forming head 187
as the head moves downwardly as the sleeve projecting
springs 212 and 213 are lighter than the springs 139 and
149 holding the table in elevated position. When the
undersurface 189 of the forming head engages against the
carton blank, it substauntially registers with the bottom wall
19 of the blank and is virtually the size of this blank.

The carton thus engaged is urged downwardly, the end
walls 26 and 21 of the carton engaging the end folding
elements 217 and 219 of the die portion 214 and the end
folding portions 241 and 242 of the die portion 215.
These same end folding elements also act to hold the
locking tabs of the carton blank outwardly of the end
walls 28 and 21 and are so shaped as to direct these
locking tabs into the slots 26 and 27 of the carton end
walls.

As the carton moves downwardly the rear and front
walls of the cartons are folded upwardly by the folding
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elements 216 and its opposite folding member 243. As
the table 142 engages the L-shaped brackets 221 and 232,
these wall engaging elements 216 and 243 are pivoted
past vertical position to toe the front and rear walls of
the carton inwardly and to insure the engagement of the
locking tabs with their respective slots.

As indicated in Figure 12 of the drawings, the member
243 of the die portion 215 is provided with a crimping
die 244 which engages in the portion of the front wall
14 of the blank defined by the locking tab 34. This
crimping die serves to bend the locking tab 34 inwardly
out of the normal plane of the carton front wall, thus
insuring the easy entry of the locking tab 33 when the
carton is closed.

Upon continued rotation of the crank shaft 167 the
plunger 174 raises the forming head 187 until the table
142 reaches its upper extreme position. The forming
head 187 continues to rise and the sleeves 205 and 209
hold the carton bottom wall 10 against the table 142
until the head 187 is free from the carton walls. As soon
as the head 187 is raised sufficiently the cam 176 oper-
ates the air valve 180 to direct a blast of air through the
ports 184 and 185 against the formed carton, blowing the
carton from the table 142 and onto the chute 143 where
it slides by gravity to a suitable recepetacle or to a suit-
able conveyor for conveying the cartons from the forming
machine.

In accordance with the patent statutes, the principles
of construction and operation of the carton forming
apparatus have been described, and while it is desired to
set forth the best embodiment thereof, it is desired to have
it understood that obvious changes may be made within
the scope of the following claims without departing from
the spirit of the invention.

We claim:

1. A carton forming device including carton forming
dies, plunger means for urging a carton blank between
said dies for forming the same, said plunger being ver-
tically receiprocable toward and away from said dies, a
generally horizontal conveyor terminating laterally of
said dies, said conveyor including spaced means engage-
able with carton blanks for urging the blanks toward said
dies, inclined guide means engageable with the leading
edge of the carton blanks for directing the blanks for-
wardly and downwardly by gravity toward said dies, said
spaced means on said conveyor engaging the trailing edge
of each blank for urging the same downwardly against
said dies.

2. The structure described in claim 1 and including
means for actuating said plunger and said conveyor in
timed relation to urge each blank between the plunger
means and the dies while the plunger means is in ele-
vated position.

3. The structure described in claim 1 and including
means for ejecting the formed cartons from said dies.

4. The structure described in claim 1 and including
means for elevating the formed cartons above said dies.

5. The structure described in claim 1 and including
means for elevating the formed cartons above said dies,
and means ejecting the elevated cartons from said carton
elevating means.

6. A carton forming apparatus including carton form-
ing dies, reciprocably mounted plunger means cooperable
with said dies and reciprocable into and out of said dies,
a conveyor comprising endless conveyor means terminat-
ing in laterally spaced relation to said dies and plunger
means, said endless conveyor means having spaced car-
ton blank engaging elements thereon for engaging the
carton blank beyond the end of said conveyor and guiding
the blank into position between the dies and said plunger
means, rotatable means arranged on a substantially hori-
zontal axis over which the conveyor means extends to
form the conveyor end, and drive means for said plunger
means and said conveyor operable to advance a carton
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blank on said conveyor between the dies and the plunger
means when the plunger means is spaced away from the
dies, said conveyor terminating short of said dies, and
an inclined guide engaging each blank for downward
movement by gravity into registry with said dies, the car-
ton blank engaging means on said conveyor means exert-
ing a downward force on the rear end of the carton blank
as the conveyor means passes over said rotatable means.

7. A carton forming apparatus including carton form-
ing dies, reciprocably mounted plunger means cooperable
with said dies and reciprocable into and out of said dies,
a conveyor comprising endless conveyor means terminat-
ing in laterally spaced relation to said dies and pilunger
means, said endless conveyor means having spaced car-
ton blank engaging elements thereon for engaging the
carton blank beyond the end of said conveyor and guid-
ing the blank into position between the dies and said
plunger means, rotatable means arranged on a substan-
tially horizontal axis over which the conveyor means
extends to form the conveyor end, and drive means for
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said plunger means and said conveyor operable to advance
a carton blank on said conveyor between the dies and the
plunger means when the plunger means is spaced away
from the dies, said conveyor terminating short of said dies,
the carton blank engaging means on said conveyor means
exerting a downward force on the rear end of the carton
blank as the conveyor means passes over said rotatable
means.

References Cited in the file of this patent
UNITED STATES PATENTS

448,158 Menson — e c e Mar. 10, 1891

891,642 Tretzmann wee—cee——ee—— June 23, 1908
1,563,184 GOS8 — e Nov. 24, 1925
1,899,652 SOtz oo Feb. 28, 1933
1,935,832 De Lackner —e————___- Nov. 21, 1933
1,945,243 Watkinsetal, - Jan. 30, 1934
2,243,352 Macdonald oo May 27, 1941
2,321,562 COY oo June 8, 1943



