
Sept. 26, 1967 E. C. SHERMAN 3,343,466 
CARTON ERECTOR APPARATUS AND PROCESS 

Filed March 16, 1965 6 Sheets-Sheet 

INVENTOR. 
AAA/EC. SA/EARMAW 

" (a 22-4- 
A77OARWEY 

  



Sept. 26, 1967 E. C. SHERMAN 3,343,466 
CARTON ERECTOR APPARATUS AND PROCESS 

Filed March l8, 1965 6 Sheets-Sheet 2 

N w INVENTOR. 
AAA/ACSA/EAP/MAAW 

S "3 24-z- 
A77 OAPMEY 

  



Sept. 26, 1967 E. C. SHERMAN 3,343,466 
CARTON ERECTOR APPARATUS AND PROCESS 

Filed March i6, 1965 6 Sheets-Sheet S 

INVENTOR. 
AAA/A. C. SA/EAR/MAW 

"76.4 -72-za 
AT7OAPWEY 

  



Sept. 26, 1967 E. C. SHERMAN 3,343,466 
CARTON ERECTOR APPARATUS AND PROCESS 

Filed March 16, 1965 6 Sheets-Sheet 4 

S INVENTOR. 
AAA/ACSAAPW4W 

S " (fazezézé, 
N A77OAPWEY 

  



Sept. 26, 1967 E. C. SHERMAN 3,343,466 
CARTON ERECTOR APPARATUS AND PROCESS 

Filed March 16, 1965 6 Sheets-Sheet 5 

25-a- 
it. It 

AAG - 9) EAA/FCSEW 

" (a.a. 
477OARWEY 

  

      

  



Sept. 26, 1967 E. c. sherMAN 3,343,466 
CARTON ERECTOR APPARATUS AND PROCESS 

Filed March 16, 1965 6 Sheets-Sheet 6 

INVENTOR. 

S. EAA/EC. S.HEAMAW 

A77OARWAY 

  



United States Patent Office 3,343,466 
Patented Sept. 26, 1967 

3,343,466 
CARTON ERECTOR APPARATUS AND PROCESS 
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4 Claims. (CI, 93-53) 

The present invention relates to folding cartons such 
as basket-style, multiple-cell cartons and relates in par 
ticular to an apparatus and to a process for automatically 
and continuously erecting collapsed folding cartons. 
The apparatus and process of the invention are most 

useful in the class of folding cartons which embrace a 
handle portion projecting above and supporting a depend 
ing multiple-cell body portion. 
A particular feature of the invention is the provision of 

a novel apparatus operable to advance a collapsed carton 
along a generally straight-line path at uniform speed dur 
ing the erection steps. 
A further feature of the invention is the provision of 

a novel process for converting a collapsed carton into an 
erect carton. 
A further feature of the invention is a process for con 

tinuously erecting folding cartons including the step of 
locking the cartons in the erect condition. 
An apparatus embracing certain features of the present 

invention useful to erect and lock a carton having a han 
dle portion and a multiple-cell body portion may com 
prise means for engaging and feeding the handle portion 
of the carton at a uniform speed and along a generally 
straight-line path, opposed, reciprocating operating plate 
means effective to engage and expand said body portion 
into a generally rectangular structure, stop means carried 
by said plate means operable to engage and block advance 
of said body portion and plunger means engageable with 
said body portion operable to actuate a carton lock, said 
plate means being timed relative to the operation of said 
plunger means effective to withdraw said stop means after 
the carton is locked. 
A process embracing certain features of the present in 

vention and useful to expand or to erect a basket-style 
multiple-cell article carrier from a collapsed to an erect 
condition may comprise the steps of continuously advanc 
ing a handle portion of the carton along a generally 
straight-line path at a uniform speed, restraining a leading 
edge of a body portion of said carton while continuing to 
advance said handle portion, said leading edge tending 
to move along a path generally normal to said straight 
line path until said handle portion overtakes said leading 
edge whereupon said carton is in erect condition, locking 
the carton in the erect condition and thereafter releasing 
said leading edge to permit the handle portion and the 
body portion of the carton to proceed in unison along said 
straight-line path at said uniform speed. 

Other features and advantages of the present invention 
will become more apparent from an examination of the 
succeeding specification and claims when read in con 
junction with the appended drawings, in which: 

FIG. 1 is a perspective view of an erector apparatus 
whose operation utilizes the process steps of the present 
invention; 

FIG. 2 is an elevational view of FIG. 1, somewhat en 
larged, as observed from the discharge end; 

FIG. 3 is a perspective view of FIG. 2 showing the op 
erating plates straddling a collapsed carton; 
FIG. 4 is a view similar to FIG. 3 showing a carton in 

the erect condition with the plunger means in position to 
lock the carton in the erect condition; 

FIGS. 5, 6, and 7 show, schematically, the sequence of 
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erection steps and the relative position of the stop means 
and plunger means during the erection sequence; 

FIG. 8 is a plan view of the erector apparatus gear train 
including the plunger means structure; 

FIG. 9 is a vertical section of FIG. 8 as viewed in the 
plane labeled 9-9; and 

FIG. 10 is a perspective view of the erector apparatus 
as viewed from the supply end with the magazine for col 
lapsed blanks removed. 
As is apparent in FIG. 1, the erector apparatus, indi 

cated generally by the reference numeral 10, comprises a 
main body structure S, supporting parallel shaft plates P, 
and carried by wheels W. The erector apparatus includes 
a magazine or hopper R filled with collapsed cartons C 
and is fitted with a tray along which erected cartons E 
are discharged. 

Referring now in more detail to FIGS. 2, 3, 4, and 8 
through 10, note that shaft plates 11 and 12 carry bearings 
for drive shafts 13, 14, 16, and 17, each keyed to and 
driving a mating gear 18, 19, 21, and 22. 
Main drive gear 23, driven by roller chain 24 and 

Sprocket 25, meshes with gear 19 to provide power for 
the erector device in a manner which will be described in 
detail later. 
The roller chain 24 is powered by a conventional elec 

tric motor not shown. 
Each shaft 13, 14, 16, and 17 is fitted with a mating 

crank identified by the reference numerals 26, 27, 28, and 
29. Cranks 26 and 28 are pivotally connected to an op 
erating plate 31 through pins 32 and 33 while cranks 27 
and 29 make a corresponding connection with a comple 
Inentary operating plate 34. 

Each operating plate 31 and 34 in combination with its 
mating crank is counter-balanced to create a flywheel 
effect by counter weights 36 through 39. 
Each operating plate 31 through 34 carries a plurality 

of Suction or vacuum cups 41-41 operative to engage 
and make a temporary connection with a collapsed carton 
in a manner and for a purpose which will be described in 
greater detail hereinafter. 
AS stated previously, drive gear 23 meshes with and 

drives gear 19 in the direction shown. Gear 19 also meshes 
with and drives gear 18. 

GearS 2 and 22 are driven by means of the link con 
nection effected by the operating plates 31 and 34 respec tively. 

In order to maintain proper phasing and to keep plates 
31 and 34 parallel, gears 21 and 22 run in meshing con 
tact with one another. 

Shaft plate 43 supports a pair of cooperating V-belt and 
sheave assemblies identified by the reference numerals 44 
and 45, respectively. 

Since both assemblies are identical in structure, the 
elements of assembly 44 will be described recognizing that 
the description also applies to assembly 45. Sheaves 46, 
47, and 48, carried by shaft plate 43, are encircled by a 
V-belt 49. 
The plate 43 also carries a plurality of intermediate 

pressure sheaves or pulleys 51-51 effective to maintain 
V-belt 49 in firm face-to-face contact with a cooperating 
V-belt 53 of assembly 45. 

In some arrangements of the invention, it may be desir 
able to Spring-load pressure pulleys 51-51 in order to 
insure firm contact between V-belts while permitting suffi 
cient separation or "give” when a handle portion 54 of a 
collapsed carton C enters and transverses the nip be 
tween the belts. 
The power for the sheave assemblies 44 and 45 is pro 

vided by shaft 56 keyed to drive pulley 23. 
Shaft 56 is formed with a flange 57 (FIG. 10) con 

plementary to and spaced from a corresponding flange 58 
carried by a shaft 59 supported in shaft plate 43. The drive 
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connection between flanges 57 and 58 for transferring 
power from shaft 56 to shaft 59 is effected by crank 
bolt 61. 
As will be described in more detail hereinafter, bolt 61 

is eccentrically mounted relative to plates 57 and 58 while 
shafts 56 and 59 are concentric to these plates with the 
result that rotation of shaft 56 by drive gear 53 is effec 
tive to actuate a feed plate 62 through feed crank link 
63 (see FIGS. 2 and 10) in a fashion which will be de 
scribed in greater detail as the specification proceeds. 

Shaft 59 extends through shaft plate 43 and by means 
of suitable sprockets and a roller chain (not shown) makes 
a driving connection with sheaves 47-47 of each assem 
bly. 

Referring now, in particular, to FIGS. 8,9, and 10, the 
the structure of the carton lock device will be described. 
Note that shaft 14 carries a cam 60 formed with a cam 

face 66 mounted immediately adjacent and rotating with 
gear 19. Cooperating with the cam face 66 is a follower 
67 carried by (fixed to) a link 68 pivotally mounted at 
one end by means of pin 69 to movable rod 71. 
The opposite end of link 68 makes a driving connection 

with reciprocating plunger means 72 formed with a roller 
73. 
As cam 66 rotates along with gear 19 and in timed 

relationship with respect to the advance of a carton blank 
C, plunger means 72 moves from the rest position shown 
in FIG. 3 to the operated position shown in FIG. 4 to 
cause roller 73 to engage a portion of the bottom of 
carton C effective to actuate the carton lock. 

Since the link 68 fulcrums about follower 67, coil spring 
70 acts to hold the follower in contact with the cam face 
66 and also serves to retract plunger means 72. 
The carton blanks C are fed from the magazine R by 

a conventional feed plate 62 having blank engaging dogs 
74 and 76 at the rear and formed with guide rods or rails 
77 and 78 at the forward end. 

Guide rods 77 and 78 are received in mating tracks 79 
and 81 so that the rods 77 and 78 are free to move to 
and fro along the tracks as feed plate 62 is oscillated back 
and forth, beneath the magazine, by connecting rod 63 
secured to the underside of the feed plate as at 82. 

Rotation of flanges 57 and 58 carrying eccentrically 
disposed crank bolt 61 operates to reciprocate feeder plate 
62 back and forth beneath the magazine R effective to 
permit dogs 74 and 76 to deal a collapsed blank C from 
the bottom of the magazine and advance it toward the 
nip of V-belt assemblies 44 and 45 in continuous fash 
10. 
Any conventional blank feeding means may be utilized 

so long as the timing of the blank feeding is Susceptible of 
synchronization with the advance of the blank, actuation 
of the operating plates 31 and 34, and the thrust of the 
plunger means. 

Operation 
Upon applying power to the drive gear 23, and assum 

ing that the feed plate 62 and its connecting rod 63 are 
in the position shown in FIG. 2, rotation of shafts 56 and 
59 (see FIGS. 2 and 10) operates to start feeder plate 62 
forward (toward discharge end) to advance handle por 
tion 54 of blank C into the nip generated by V-belts 49 
and 53. At this time, V-velts 49 and 53 impart a uni 
form velocity to blank C. 
The body portion 83 of blank C passes between operat 

ing plates 31 and 34 clear of their cooperating suction 
cups 41-41. 
As the collapsed blank C, pinched between V-belts 49 

and 53, proceeds along a generally straight path at uni 
form speed, the timing of main gear 23 and cooperating 
drive gears 18, 19, 21, and 22 is such that plates 31 and 
34 are cranked together to the position shown in FIG. 3. 
Vacuum or suction cups 41-41 on opposed sides of the 
body portion 83 of the blank C engage and make a driv 
ing connection with the carton. 

If desirable, a vacuum (or a pressure) can be applied 
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4. 
at appropriately timed intervals to the cups 41-41 to 
aid in making and breaking the driving connection with 
the carton C. Conduit 75 is provided for this purpose. 
As is apparent in FIG. 3, stop means defining a U 

shaped fork 84 and a cooperating dog 86 are in position 
to block advance of the leading edge 87-87 of the body 
portion 83 of the blank C while the handle portion 54 
continues to advance at said uniform speed. 

Next, the elements of FIG. 3 assume the position 
shown in FIG. 4 wherein the leading edges 87-87 of 
the body portion 83 have moved upwardly along a path 
generally normal to the line of advance of the handle por 
tion 54. This occurs because the vacuum cups 41-41. 
carried by operating plates 31 through 34 separate the 
side walls to erect the body portion of the carton. 

Just prior to the withdrawal of the stop means (fork 
84 and dog 86) the high of cam 66 is presented to its 
follower 67 effective through link 68 to drive plunger 
means 72 and its accompanying roller 73 toward the car 
ton bottom 88 driving the bottom into locking relation 
ship with hook 89. 

In FIGS. 5, 6, and 7, the sequence of erection steps 
are shown schematically. 
The handle portion 54 of blank C is advanced in the 

direction shown until the leading edges or corners 87-87 
of body portion 83 of blank C encounter fork 84 and dog 
86 of the stop means. 

Since the edges 87-87 are disposed in advance of the 
corresponding edge 91 of handle portion 54, it is possible 
to continue motion of the handle portion at a uniform 
speed even though forward motion of edges 87-87 is 
arrested by the stop means. 
As a result of continued forward travel of handle panel 

54 and the separating force created by suction cups 
41-41, leading edges 87-87 move upwardly and down 
wardly, respectively (see FIG. 6), along a path generally 
normal to the over-all direction of advance by handle 
portion 54. 

FIG. 7 shows the handle portion 54 having over 
traveled leading edges 87-87 slightly (before release of 
edges 87-87) revealing carton lock means defining hook 
89 and notch 90. Just prior to the withdrawal of operating 
plates 31 and 34 and their accompanying stop means and 
Suction cups, cam 66 is operative to drive plunger means 
72 inwardly to set notch 90 in position to engage hook 
89 in well-known fashion. 
The timing of the stop means and the plunger means is 

such that the stop means withdraws (and connection with 
Suction cups is broken) an instant prior to the withdrawal 
of the plunger means taking advantage of the natural 
resilience of the carton (its tendency to collapse) to set 
the lock. Thereafter, belts 49 anad 53 continue to ad 
vance the locked carton C until deposited on the discharge 
tray T. 

Carton advance is maintained by utilizing one erect 
carton to drive the preceding carton. 

It is anticipated that a wide variety of modifications 
and changes will be devised in the present invention with 
out departing from the spirit and scope thereof. 
What is claimed is: 
1. An apparatus for erecting a collapsed folding car 

ton and for locking the carton in an erect position, said 
carton including a handle portion, a multi-cell body por 
tion, and a carton lock comprising means for engaging 
and feeding the handle portion at a uniform speed, op 
posed reciprocating vacuum plates operable to engage and 
expand said body portion into a generally rectangular 
structure, stop means carried by said plates operable to 
engage and block advance of said body portion while 
said handle portion is being advanced at said uniform 
speed and plunger means engageable with said body 
portion operable to actuate said carton lock, said plates 
being timed relative to the operation of said plunger 
means effective to withdraw said stop means after said 
carton is locked. 



3,343,466 
5 

2. The apparatus of claim 1 wherein the means for 
engaging and feeding the handle portion including a pair 
of cooperating endless V-belts, said V-belts being in con 
tact with one another over an appreciable area effec 
tive to provide an elongated nip. 

3. In a folding carton of the type having a combined 
handle portion and a multi-cell body portion, said handle 
portion projecting beyond the margin of the body, a 
method of expanding the carton from a collapsed condi 
tion to an erect condition comprising the steps of ad 
vancing the handle portion longitudinally along a gen 
erally straight-line path at a uniform speed, holding a 
leading edge of Said body portion while continuing to 
advance said handle portion and simultaneously moving 
said leading edge along a path generally normal to said 
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straight-line path until said handle portion overtakes said 
leading edge and thereafter releasing said leading edge 
effective to permit the handle portion and body por 
tion to proceed along with said straight-line patch at said 
uniform speed. 

4. The process of claim 3 wherein the carton is locked 
in the erect condition before releasing said leading edge. 
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