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[5 7] ABSTRACT 

Automatic cartoning machine for glue end carton including 
twin cartoning units mounted in a common framework con 
veying side-by-side two stacks of cups or other articles, one 
stack for each unit. The units are similar, having their loading 
stations adjacent each other to receive the articles fed to them 
by the conveyer. Each unit has a plurality of cams making one 
complete revolution for one cycle of operation. Each cycle in 
cludes removing a collapsed carton from the bottom of a 
magazine, transferring it to a combined loading and squaring 
up station where the stack of cups is loaded into the carton. 
The cycle is started by arrival of a stack of cups at a station 
which transfers the stack to a loading tray which holds the 
flaps open at the adjacent or outer end of the carton for easy 
insertion of the stack by a plunger. The cycle is terminated by 
one complete revolution of the cams. The minor ?aps pass 
through a glue applicator on the way to that station. After the 
flaps are partially sealed at both ends of the carton, the carton 
is elevated to travel through a compression chute which 
completes the sealing of the flaps. The carton is then ejected 
in upright position to an accumulator. The accumulator 
operates in timed relation with the transfer of the cup stack 
from the conveyer to the loading tray, to prepare one cycle for 
starting at the successful completion of the preceding cycle. 

20 Claims, 35 Drawing Figures 
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- AUTOMATIC CARTONING MACHINE FOR GLUE END 
CARTON 

CROSS REFERENCE TO RELATED APPLICATION 

The present case claims the accumulator in combination 
with the cartoning operation. The accumulator separate from 
that combination is described and claimed in copending appli 
cation Ser. No. 9,724, ?led Feb. 9, 1970, now U.S. Pat. No. 
3,620,386, by applicants for ACCUMULATOR FOR CAR 
TONING MACHINE. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
Automatic cartoning machine for cartons having flaps at 

both ends sealed by glue. The machine includes twin units 
having a conveyer common thereto for supplying articles to be 
loaded into cartons opened up, squared and sealed by each 
unit. 

2. Description of the Prior Art 
The prior art includes a number of U.S. patents owned by 

the assignee hereof as well as patents to others, disclosing car 
toning machines, e.g., KUCKLINSKY ET AL U.S. Pat. No. 
2,916,974, Dec. 15, 1959; JONES US Pat. No. 2,133,248, 
Oct. 11, 1938; BIVANS US. Pat. No. 3,432,984, Mar. 18, 
1969; BIVANS US. Pat. No. 3,373,665, Mar. 19, 1968; 
BIVANS US. Pat. No. 2,682,209, June 29, 1954; EN 
GLESON ET AL U.S. Pat. No. 3,074,326, Jan. 22, 1963. So 
far as known, none of the prior patents disclose the following 
features listed under the next heading. 

SUMMARY OF THE INVENTION 

The invention includes twin cartoning units having a com 
mon conveyer and a number of features peculiar to each unit 
such as an improved shuttle for transferring the collapsed car 
ton from a magazine to a squaring-up station, gluing the minor 
flaps before the carton is squared up, squaring up and loading 
or packing an article into the carton and partially closing the 
?aps at the same station having an elevator, completing clos 
ing and sealing the ?aps by operating the elevator to raise the 
loaded cartons into and through a compression chute, both 
the shuttle and the elevator having a pair of members for lon 
gitudinal adjustment to suit cartons of different lengths, with a 
sliding pivotal connection for driving both members of the 
shuttle by one cam drive, a similar sliding pivotal connection 
being provided for one cam drive for both members of the 
elevator. An accumulator is provided for accumulating the 
loaded and sealed cartons in upright position in rows and 
columns in timed relation with the transfer of the stack of cups 
or similar article from the conveyer to a loading tray for the 
cups. A loading tray holds the ?aps open at the adjacent end 
of the carton and serves as a stop to prevent the inserted cup 
stack from bouncing out from the open end of the carton. The 
operation of the cartoning mechanisms is controlled by means 
of a series of cams making one revolution for one cycle of 
operation, the cycle being started by a switch actuated by the 
cup stack arriving at a station where the cup stack is trans 
ferred from the conveyer to a cup loading tray. The cycle is 
stopped by a switch operated after the cams have made one 
complete revolution. A gate halts arrival of the cup stack on 
the conveyer until the preceding cup stack has been 
processed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. la is a perspective view of an article consisting of an 
elongated stack of paper cups to be loaded into a carton, this 
?gure showing the carton in collapsed form. 

FIGS. lb to If are perspective views of one end of the car 
ton showing the flaps in various positions. 

FIG. 2 is a schematic perspective view with parts broken 
away showing one unit of a twin unit cartoning machine for 
loading the cups in the cartons with an accumulator for the 
?lled and sealed cartons. 
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FIG. 3 is a schematic view showing the motor drive for the 

cam shafts having a total of 17 cams, this ?gure indicating the 
element controlled by each cam. This figure consists of three 
main sections, lNFEED - I, SQUARING — ll, ACCUMU 
LATE - Ill. _ 

FIG. 4 is a timing chart for the various cams. 
FIG. 5 is a side view in elevation of the left-hand one of two 

cartoning units, considering that the right-hand side of FIG. 1 
is the inlet, the cups or similar article being supplied at the 
front of the machine as also appears in FIG. 2. This view shows 
cams No.1 to No.9 as indicated on FIG. 2, but does not show 
the cam followers or driven mechanical connections for these 
cams. 

FIG. 6 is a front elevation looking in the direction of the ar 
rows on line 6-6 in FIG. 5. The cams shown here correspond 
to the cams No.10 to No.16 in FIG. 3. In the drawings, the unit 
on the left side is shown in detail, the unit on the right side 
being exactly the same except for cam No.4 and its operated 
drive which is di?erent because of the different traverse of the 
shuttle which picks up the ?at carton. ' 

FIG. 7 is a rear view in elevation, the left unit being shown 
on the right-hand side of the ?gure, looking in the direction of 
the arrows on line 7-7 in FIG. 5. 

FIG. 8 is a plan view of the inlet end of both units showing 
one conveyer which serves both units. 

FIG. 9 is a schematic circuit showing the article control for 
starting the motor at the start of a cycle. This cycle cor 
responds to one rotation of the cam shaft which has a cam for 
stopping the motor at the end of the cycle. 

FIG. 10 is an enlarged view in vertical section showing cross 
transfer arms for transferring the stack of cups from a con 
veyer to one unit indicated or to the twin unit not indicated. 

FIG. 11 is a schematic view showing the dust or side ?ap 
closures in position to act as a stop at the time that the loading 
tray is advanced to hold the ?aps open at the other end of the 
carton to facilitate entry of the cups. 

FIG. 12 is a vertical sectional view with parts broken away 
showing the cup tray in position at the outer end of the carton. 

FIG. 13 is a detail of the mechanism for operating the dust 
?ap closures, this apparatus being the same for both ends of 
the carton but being operated at different times by di?erent 
cams. 

FIG. 14 is a plan view on line 14-14 of FIG. 5 looking in 
the direction of the arrows and showing a collapsed carton in a 
magazine ready to be transferred to a squaring-up station. 

FIG. 15 is a sectional view on line 15-15 of FIG. 14 show 
ing the carton and lowermost flap pulled down. 

FIG. 16 is a schematic side view in elevation showing the 
collapsed carton pulled down from the magazine in position 
for engagement by a shuttle. 

FIG. 17 is an enlarged view on line 17-17 of FIG. 14, 
partly in section, showing the minor ?ap at one end of the car 
ton in position to pass through a glue applicator for applying 
glue to opposite sides thereof, a similar applicator indicated in 
FIG. 14 being provided for the minor ?ap at the other end of 
the carton. 

FIG. 18 is an enlarged vertical sectional view on line 18- 18 
of FIGS. 5 and 14 showing cam No.4 and mechanism operated 
thereby for operating one of the two shuttle members, the 
other one being similar, adjustable lengthwise to suit cartons 
of different lengths by reason of a sliding pivotal connection, 
and both members being driven by the same cam No.4 which 
is rotated about a vertical axis 90 degrees from its true plane 
shown in FIG. 3. This ?gure also illustrates a chute for receiv 
ing the loaded cartons. 

FIG. 19 is a perspective view showing a detail of the shuttle. 
FIG. 20 is a side view in elevation with parts broken away 

showing the two elevator members which feed the ?lled car 
ton into the lower end of a compression chute leading to the 
accumulator, with their common adjustable elevator cam 
drive and also the sliding cam for driving the minor flap tucker 
at the inner end of the carton and support arms, cam No.6 
being rotated 90 degrees out of its true plane, the sliding 
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pivotal connection permitting longitudinal adjustment of the 
two elevator members to suit cartons of different lengths. 

FIG. 21 is a sectional view on line 21-21 of FIG. 20 show 
ing a rotary cam for operating the above-mentioned 
reciprocating cam. 
FIGS. 22, 23 and 24 are schematic plan views which illus 

trate the accumulation of the upright ?lled cartons in a row, 
and FIG. 25 is a schematic plan view which illustrates the step 
by-step advance of the ?lled rows to form a bundle. 

FIG. 26 is a vertical sectional view showing cross transfer 
arms wherein the lower one has a greater range of movement 
than the upper one to shift the upright carton from a vertical 
position on a horizontal platform to a tilted position upright 
with respect to a tilted extension of the platform. 

FIG. 27 is a side view in elevation showing the accumulator 
mechanism for advancing a row of ?lled cartons. 

FIG. 28 is an enlarged sectional view on line 28-28 of FIG. 
27 showing the trigger ?nger operated by the leading carton 
when a row is ?lled to advance the row. 

FIG. 29 is a view in elevation, partly in section, on line 29 
29 of FIG. 5 of the carton retainer which admits the individual 
cartons to form a row, preventing them from receding. 

FIG. 30 is a view in elevation, partly in section, of the carton 
row retainer for permitting ejection of the whole row and 
preventing it from receding, taken on the line 30-30 of FIG. 
29. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings, FIG. 1a shows a stack of paper 
cups indicated at 20, typical of a desired article to be inserted 
into the carton. The stack 20, in fact, may be from 50 to 100 
cups, and this stack is the preferred type of article to be loaded 
or packed into a carton indicated at 21’ in collapsed form. The 
carton is identi?ed by reference number 21 in FIGS. 1b and 10 
with its flaps 22 to 25 open. When the cup stack 20 is being in 
serted in the outer end of the carton as shown in FIG. 1c, the 
dust ?aps like 22 and 23 are closed at the opposite end, this 
condition of the carton being indicated by reference number 
21A, see FIG. 1d. When the minor ?ap like 24 is closed at 
both ends of the carton, this condition is indicated by 
reference number 21B, see FIG. 1e. When all the ?aps at both 
ends are closed with the contents 20 in the carton, this condi 
tion is indicated by reference number 21C as shown in F IG. It‘. 
For example, the carton may be from 17 inches to 27 inches 
long and from 1 ‘54; inches square to 4 inches square. The car 
toning machines disclosed herein are adjustable to accom-' 
modate these dimensions. 
The carton 21 is a standard foun?ap glue-up carton and has 

four panels mutually at right angles when the carton is open or 
squared up as shown in FIG. lb. The carton 21 has side or dust 
?aps indicated at 22 and 23, a lower or minor flap 24 and a 
major ?ap 25, these ?aps being provided at opposite ends of 
the carton. Glue is applied to the lines or strips indicated at 26 
on the inside of minor ?ap 24 and on the directly opposite line 
27 on the outside of ?ap 24 whereby on ?rst closing the dust 
?aps like 22 and 23 to abut, as shown in FIG. 1d, later closing 
of minor ?ap like 24, as shown in FIG. 1e, adheres it to the 
dust flaps, and ?nal closing of the overlapping major flap like 
25, as shown in FIG. 1f, seals it to flap 24. When the carton is 
collapsed as shown at 21', the end of minor ?ap 24 extends 
beyond the outer end of dust ?ap 22 as indicated at 24a, and 
the glue strips 26 and 27 are applied to this extension in posi 
tion so that strip 26 will not be contacted by the lug 153 on the 
loading tray 32 in FIG. 12 or by the side ?ap openers 154 and 
155, FIG. 11, and the strip 27 will not be contacted by the ?ap 
closures at either end of the carton. 

FIG. 1c illustrates that the carton 21 is in horizontal position 
at the time that the stack 20 is inserted lengthwise into the car 
ton. 

The article to be inserted in the carton may be of some 
other nature than a stack of paper cups. 
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The invention provides a twin automatic cartoning machine 

having a common framework indicated at 28 in FIGS. 5, 6 and 
7, the unit on the left U1 appearing in side elevation in FIG. 5 
and a rear elevation in FIG. 7 showing the unit U1 on the 
right-hand side and the similar unit U2 on the left-hand side. 
Each unit is complete with its motor, cam drive and cartoning 
mechanism all as shown schematically in FIG. 3 which details 
the unit U1. FIG. 6 is a front view of the twin machine, the 
view being taken in the direction of the arrows on line 6-6 of 
FIG. 5, the unit U1 appearing on the left and the similar unit 
U2 appearing on the right. These two units U1 and U2 have a 
combined operation in that their inlets or loading stations S1 
and S2 as shown in FIG. 8, where the cup stacks 20 and 2081 
respectively are loaded into their respective canons, are ar 
ranged adjacent to each other and the cup stacks 20 and 20a 
are conveyed by one continuously operating conveyer belt 29 
as shown in FIG. 10. Conveyer belt 29 is suitably driven by 
motor 33, FIG. 8. Each of the units U1 and U2 has a cross 
transfer arm, arm 30 being provided for transferring the stack 
20 laterally in one direction to the position shown at 31 to be 
received by a loading tray 32, the similar arm 30a for the other 
unit being actuated in the opposite direction to laterally 
transfer the stack 20a from the conveyer 29 to a tray like 32 
not shown for the companion unit. Arm 30 is mounted on an 
oscillating shaft 34, and arm 30a is mounted on shaft 34a. 
These shafts are shown in FIG. 7. Shaft 34 is oscillated by a 
link connection 35 to a crank 36 having a pivotal support at 37 
in the form of a rock shaft and an arm 38 having a cam fol 
lower 39 in the cam groove 40 of cam No.9 mounted on the 
main camshaft 41 driven by motor 42, FIGS. 3 and 5. The cam 
groove 40 of cam No.9 also has a cam follower 43 which 
operates a crank 44 having a pivotal support 45, the crank 
operating link 46 to oscillate sprocket 47 to reciprocate chain 
48 and oscillate idle sprocket 49. Sprocket 47 carries an arm 
50 having a cross transfer arm 51 of the accumulator 60, and 
sprocket 49 has an arm 52 having a companion arm 53. 
Sprocket 47 is smaller than sprocket 49 for a reason explained 
later. Rock shaft 37 also at the rear of cam No.9, as seen in 
FIG. 7, rocks lever arm54 to provide power for actuating the 
row pusher 55 having cross arms 55a and 55b of the accumu 
lator 60, see FIG. 3, when a row of ?lled cartons has been ac 
cumulated. 

Referring to FIG. 2, the collapsed cartons 21’ are stacked in 
horizontal position in a suitable magazine 56, see FIGS. 14, 15 
and 16, which permits their withdrawal one at a time by a suc 
tion head device 57 at one end of the carton and a similar 
device 58 at the other end of the carton as shown in FIG. 15. 
In being thus pulled down, the collapsed carton 21’ is lowered 
to rest on a support 59. The outer end member 61 of support 
59 is spaced from the similar member 62 at the other end of 
the carton by a length corresponding to the length of a carton 
panel so that the minor ?ap 24 projects outwardly beyond the 
support member 61 at one end and the minor ?ap 24’ projects 
outwardly beyond support member 62 at the other end. The 
reason for this is that suction head member 57' pulls ?ap 24 
down below a track 63, see also FIG. 14, the outer end of 
minor ?ap 24’ in being pulled down by suction head member 
58' is similarly pulled down below track 64, the tracks 63 and 
64 guiding their respective minor ?aps 24 and 24’ through 
glue applicators 65 and 66 for applying glue as indicated at 26 
and 27 in FIGS. 1b and 12 to the opposite sides of the respec 
tive minor ?aps in the course of travel of the collapsed carton 
21’ from its position below magazine 56 to the combined 
squaring-up and loading station S1 shown also in FIG. 8. 
The carton support 59 also has a gap 81 above the suction 

head member 57" and a similar gap 82 above the suction head 
member 58" so that these suction heads will buckle the por 
tion of the carton indicated at 83 and 84 between their respec 
tive supports to facilitate entry of the members of shuttle 67, 
as shown in FIGS. 2 and 15. 

Details of the shuttle 67 are shown in FIG. 18. See also FIG. 
2, wherein the shuttle 67 is in the form of two similar members 
67a and 67b, the former engaging the bulge 83 and 67b engag 
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ing the bulge 84, these bulges being portions of the collapsed 
carton 21’ bulged by the suction heads 57" and 58" as shown 
in FIG. 15. One of the shuttle members such as 67a is shown in 
detail in FIGS. 18 and 19 wherein the shuttle is reciprocated 
between the magazine 56 and the combined squaring-up and 
loading station S1, by means of cam No.4. Cam No.4 has a 
groove 102 for a cam follower 103 which operates a lever 104 
having a pivotal support at 105, the outer end of the lever hav 
ing a U channel 106 forming a slidable pivotal connection with 
a roller 107 at the outer end of a crank lever 108 pivotally 
connected at 111 to a link 112 pivotally connected at 113 to a 
shuttle carriage 1 14. The carriage 114 includes a hollow cylin 
drical slide bearing 115 which slides on the ?xed shaft 116. 
The shuttle member 67a has a cam roller 117 which holds the 
shuttle open in the position shown in FIG. 18 when the cam 
roller 117 is on the land 118 of a stationary cam 119, in posi 
tion to engage the edge of the ?at carton 21', and also open 
when cam roller 117 is on the land or raised portion 120 of a 
reverse cam 121 when the carton has been deposited at the 
combined loading and squaring-up station S1. The cam roller 
1 17 is mounted on the outer end of a lever 122 pivoted at 123 
to a post 124 on the shuttle carriage 114. The opposite end of 
lever 122 has a fork 125 engaging a plunger 126 urged up 
wardly by a spring 127. The lower end of plunger 126 has a 
stop member 128 and its upper end engages the outer end 129 
of a clamp member 130 pivoted at 131. The member 130 
forms the lower jaw of a clamp having an upper jaw member 
132 slidably adjustable in position by means of screw 133 on 
the base member 134 to accommodate cartons of different 
widths. 
When the cam roller 117 is elevated on land 118 or 120, the 

jaw or clamp member 130 operates by gravity to open position 
with respect to the under surface 135 of the upper jaw 
member 132, the outer end 129 falling by gravity onto the 
upper end of the retracted plunger 126. When cam roller 117 
rides on the incline 136 of cam 119 or on incline 137 of cam 
121, the spring 127 operates to clamp the edge of the carton 
between the clamp member 130 and the inner comer of sur 
face 135 at certain times, and the spring action is removed to 
release the clamping action at other times, namely the ‘clamp 
130—132 is open to pick up a carton from the bottom of 
magazine 56, the cam roller 117 riding down incline 136 to 
clamp the carton and hold it clamped until the cam roller ar 
rives at incline 137 to release the clamping action and deposit 
the carton in the position shown at 138 in FIG. 18 wherein the 
inner edge or fold line of the carton is in position against the 
angle block 139 in position to be engaged and held by the 
lower suction head device 140, the latter being actuated by 
cam No.5 as shown in FIG. 3. On the return trip to the right, 
the shuttle members 130-132 are opened by arrival at cam 
1 19 to be in position to engage and clamp the right-hand edge 
of the carton to hold it thus clamped for transfer to the station 
S1. 
To accommodate cartons of different widths, the posts like 

141 in FIG. 18 of the magazine 56 are adjustable, the posts 
like 142 on the other side of the magazine being relatively 
?xed. 
The shuttle 67 reciprocates between a position below the 

magazine 56 and the station S1 to transfer the collapsed car 
tons 21', one at a time, from the bottom of the stack in the 
magazine, with the minor ?aps 24 and 24' of a carton passing 
through the glue applicators 65 and 66, to the destination at 
station S1 where the carton is squared up and loaded or 
packed with the cup stack 20. The carton is squared up by a 
special device described later and is indicated generally by the 
reference number 70 in FIGS. 2 and 14. The dust ?aps 22 and 
23 are moved to closed position shown in FIG. 2 prior to the 
time that stack 20 reaches that end of the carton. Prior to 
loading the cup stack 20 into the open carton 21A in FIG. 2, 
the loading tray 32 with the stack 20 thereon is advanced to 
the open end of the carton to spread open all of its ?aps to 
facilitate entry of the cup stack which is urged off from tray 32 
by a traveling ?nger 68 carried by chain 69. After the cup 
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stack has entered canon 21A in FIG. 2, the dust ?aps at the 
outer end, where the stack 20 entered, are closed and then the 
minor ?aps are closed, on removing the upper suction heads 
71 and 72 forming a part of squaring-up device 70, the arms 
73 and 74 are moved to upright position at the side of the ear 
ton to support it, the major ?aps like 25 extending outwardly 
somewhat, the carton indicated at 218 in FIG. 2 is elevated 
into an upright compression chute 75, FIGS. 2 and 5, open at 
top 87 and bottom 88 and each side as indicated at 89. The 
chute 75 is adjustable lengthwise to accommodate cartons of 
different lengths. The chute at opposite sides has an upwardly 
and inwardly tapered shoe like 76 to close the ?aps like 25 at 
each end as the carton is elevated. The effective width of the 
chute 75 in a horizontal direction is such that the cartons 
make a sliding ?t in passing upwardly through it, to more ef 
fectively seal all of the ?aps together at each end of the carton. 
The elevator is reciprocated so that each lowermost carton of 
the vertical stack in the chute forces all of the other cartons in 
the chute upwardly, the topmost carton indicated at 21C 
being removed by a ?nger 77 on a chain 78 which operates 
through one cycle with one revolution of the cam shaft 41. 
The chute 75, see FIGS. 2 and 5, is in the form of two 

upright U channels 90 and 91 each receiving one end of the 
cartons, but being spaced apart as indicated at 89 to receive 
the arms 73 and 74 when the ?lled and sealed container is 
elevated by cam No.6 into the chute 75. The lower end of 
each of the side pieces or U channels 90 and 91 of chute 75, as 
shown in FIG. 18 in respect of the member 90, has mounted 
on the front and rear walls thereof a pivoted catch 198 and 
199 urged to the position shown by springs like 200, each 
catch having a pivotal support like 201 and at its lower end 
having a head 202, the inner surface of which has a tapered 
surface 203 and a shoulder 204. When the upper suction head 
like 71 has been moved to the broken-line position shown in 
FIG. 18, and the carton squared up and sealed, the elevator 
150, see FIG. 20, elevates the ?lled carton into the chute 75, 
acting on the tapered surfaces like 203 of the catches 198 and 
199 to spread them apart against the action of the springs like 
200, the elevator urging the ?lled carton upwardly in the 
chute above these catches which act as a guide for the carton. 
The catches return to position shown in FIG. 18 under action 
of spring 200 with shoulders like 204 underlying the carton to 
prevent it from dropping out of the chute by gravity and sup 
porting it in position to be engaged by and urged upwardly by 
the next ?lled carton raised by the elevator. 
The U channel or end support 90 is carried by suitable 

brackets like 92 mounted on an upright support 93 carried by 
the crosspiece 94 of the framework 28. The channel or end 
support 91 is carried by a suitable bracket 95 on a post 96 hav 
ing a roller bearing 97 on crosspiece 94 and arising from a 
traveling nut 98 mating with the screw shaft 99 which can be 
operated by a handle like 100, see FIG. 7, which is shown on 
the similar shaft 101 for the companion cartoning unit U2. By 
operating the shaft 99 or 101 the separation of the U channels 
90 and 91 and associated elements including one end of the 
magazine, one of the transfer members and one of the squar 
ing-up members can be adjusted to suit cartons of different 
lengths. Also the chute, magazine, the shuttle, the pulldown 
suction cups and the elevator and squaring-up mechanisms are 
adjustable to accommodate cartons having different sizes of 
cross section. 
As indicated in FIG. 2, the horizontal sealed and ?lled car 

ton 21C is delivered in horizontal position to a slide 79 which 
guides it to fall by gravity to a vertical position to the accumu 
lator 60 where it is stacked to form a compact bundle consist 
ing of a number of rows with the same number of cartons in 
each row as indicated at 80. 
As shown in FIG. 16, the suction heads like 57’ are 

preferably pivoted as indicated at 85 to permit the suction 
heads to swing in the direction of motion of the carton 21’ 
while the suction is applied so as to insure that the minor flaps 
24 and 24' will be pulled down below their respective tracks 
63 and 64, leading to the glue applicators. A spring like 86 
urges the suction heads to face upwardly as shown in FIG. 16. 
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Power Drive 
Referring to FIGS. 3 and 5, the motor 42 operates a gear 

reduction 143 which drives a transmission 144 which drives 
cam shaft 41 and cam shaft 145 at the same speed. Shaft 41 
has ?xed thereto the rotary cams No.1 to No.9, and cam No.7 
includes cam No.18. Shaft 145 carries the rotatable cams 
No. 10 to No.16 inclusive. 

The reciprocating cam No.17 is shown in FIG. 20, the 
remainder of the group No.1 to No.18 being shown in FIG. 3. 
The broken lines from each of the cams in FIG. 3 represent a 
suitable driving connection to the element dn'ven thereby as 
indicated in that ?gure. 
Cams No.1 to No.9 and No.18 
Cam No.1 oscillates sprocket 146 which has a chain and 

sprocket connection 147 to reciprocate ?nger 68 which 
moves to the left to advance the cup stack into the open car 
ton and then retreats to idle position ready to act on the next 
cup stack or similar article. 
Cam No.2 oscillates the upper suction heads 71 and 72 at 

station S1, to unfold or square up the carton. 
Cam No.3 operates the side ?ap tuckers 148a at the outer 

end of the open carton, which receives the cup stack, this 
mechanism being similar to that shown at 148 at the inner end 
of the carton, FIG. 13 showing further details of the drive for 
operating the side ?ap tuckers. 
Cam No.4 operates the shuttle 67 as shown and described in 

connection with FIGS. 18 and 19. 
Cam No.5 reciprocates the upwardly facing suction heads 

57 and 58 which operate to pull down a carton from the bot 
tom of the magazine 56. 
Cam No.6 raises and lowers the elevator 150 and associated 

parts as indicated in FIGS. 3 and 20. 
Cam No.7 operates the bottom or minor ?ap tuckers 151 

and 152 at opposite ends of the carton as well as the support 
arms 73 and 74. Cam No.7 has a cam No.18 which operates a 
switch 156 to control valve 157 controlling a suitable source 
of pressure to operate the glue applicators 65 and 66. 
Cam No.8 operates the side ?ap tuckers 148. 
Cam No.9 operates three elements in timed relation with 

each other as indicated in FIG. 3, these devices being the row 
pusher 55 of the accumulator 60, the carton transfer arms 51 
and 53 of the accumulator 60 and transfer arm 30. 
Cams No.10 to No.16 

Referring to FIG. 3, cam No.10 reciprocates loading tray 32 
shown in further detail in FIGS. 11 and 12 wherein the follow 
ing appear. The bottom of tray 32 has a ?ange 158 which 
operates as the tray is advanced to engage a roller 159 on the 
outer end of a lever 160 which swings the side flap opener 154 
about pivot 161, where the lever 165 is also pivoted, lever 165 
having a bell crank extension 162 to the outer end of which is 
pivotally connected at 163 a link 164 which operates the lever 
166 having a pivot 167 on which the flap opener 155 is also 
pivoted. As the tray advances to engage roller 159, the side 
?ap openers 154 and 155 swing outwardly in opposite 
directions to urge the side ?aps 22 and 23 to open position as 
indicated in FIG. 1 1, to facilitate entry of the cup stack 20. As 
the cup tray 32 advances, having a travel of about 3 inches, 
the tray also operates the top flap opener 168 to urge the top 
of major ?ap 25 to open position as shown in FIG. 12. For this 
purpose, tray 32 has a post 169 having pivoted thereto at 170 
a crank arm 171 pivotally connected at 172 to lever 173 hav 
ing a pivot 174 on the frame not shown. Lever 173 has ?xed 
thereto, at an angle, the top flap opener 168 which oscillates 
about pivot 174, being retracted when tray 32 is withdrawn, 
and moved clockwise as shown by arrow 175 as the tray 32 ad 
vances to the open end of the carton. As tray 32 advances, 
also the lug 153 urges the minor ?ap 24 downwardly as shown 
in FIG. 12, without contacting the glue strip 26 shown in FIG. 
1b. The tray 32 at its outer end has a raised portion 176 ex 
tending above the bottom panel indicated at 177, in~ position 
to act as a stop and prevent the cup stack from bouncing back 
out of the carton following its insertion into the carton by the 
finger 68. 
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Cam No.11 operates a valve 178 to control ?uid pressure 

indicated at P to operate a cylinder 179, see FIG. 8, to control 
a gate 180. When the gate is open as shown at 180, this allows 
the cup stack 20 on the conveyer to advance to its transfer 
arm 30, whereas while a given stack such as 20a is being 
processed, the gate as shown at 180a is swung into the path of 
the oncoming cup stack indicated at 20b to retard its advance 
by the continuously operating conveyer 29 until the previous 
cup stack has been processed. These gates are also shown in 
FIG. 6. When the pressure is released from cylinder 179 or 
corresponding 179a, the gate is retracted by a spring like 181, 
the gate having a pivotal mount like 182 in FIG. 8. The gate 
180 is shown in FIG. 8 as open to admit a cup stack 20. This 
gate is closed as shown for the twin unit 180a in FIG. 8 by cam 
No.11 at the same time as the collapsed carton is transferred 
by cam No.4 and the cup stack is transferred to the tray by 
cam No.9 and the forward accumulator is operated by cam 
No.9 to feed an upright ?lled carton into the row former. 
Cam No.12 is not shown as connected to anything, sche 

matically representing a cam which may be used for safety 
purposes, for example, to stop the motor 42 if undesirable 
things happen such as failure of the vacuum, these safety fea 
tures forming no part of the present invention. 
Cam No.13 operates valve 183 to control the supply of 

vacuum to the suction heads 57 and 58 which pull down a col 
lapsed carton from the magazine, in timed relation with the 
operation of cam No.5 which reciprocates these suction 
heads. Referring to the timing chart FIG. 4, the heavy black 
line L1 in each case represents the operating condition, the 
straight line such as L2 represents idle condition, and the open 
heavy line like L3 represents returning from operating condi 
tion. For example, as applied to cam No.5 for magazine pick 
up and cam No.13 for the application of vacuum to the suc 
tion heads for the carton pulldown, cam No.5 is elevating the 
pulldown from 0° to 10° and lowering the pulldown from 10° 
to 50°. From 85° to 120° the pulldown is returning up, and at 
350° to 360° and continuing from 0° to 10° the pulldown is 
being elevated an additional amount to insure ?rm contact 
with the bottom carton in the magazine. Vacuum is applied to 
the suction heads of the pulldown during the interval indicated 
on FIG. 4 and is idle the remainder of the cycle. 
Cam No.14 controls limit switch LS10 to open the circuit of 

motor 42 and stop the cycle, as shown in FIGS. 3 and 9. FIG. 9 
also shows the limit switch LS1 operated by arrival of the cup 
stack 20 to close the circuit of motor 42 and start the cycle. 
The two switches LS1 and LS10 are in a parallel circuit in se 
ries with the motor. Switch LS10 is normally closed, but is 
held open by cam No.14 from 0° to 70° as shown by the timing 
chart FIG. 4 so that when the cup stack 20 arrives and closes 
switch LS1, this completes the motor circuit to start the cycle. 
Switch LS1 is normally open, being closed by the advancing 
cups. LS1 is mounted on transfer arm 30 and moves with it 
and is adjustable lengthwise to accommodate cup stacks of 
different lengths. LS1 stays closed until 90° as shown, FIG. 4, 
by cup transfer of cam No.9, which overlaps the normal closed 
condition of LS10 controlled by cam No.14, to keep the 
motor running until opened at 0 degrees by cam No.14. LS1 
returns to open position when it is released by transfer of the 
cup stack 20 from conveyer 29 to tray 32. ' 
Cam No.15 controls valve 184 controlling vacuum supply 

for suction heads 71 and 72 which are the movable suction 
heads for squaring up the carton. 
Cam No.16 controls valve 185 for controlling vacuum 

supply for the lower suction heads 140 which are mounted on 
the elevator 150 and cooperate with the suction heads 71 and 
72 for squaring up the carton. 
Squaring Up 
The squaring-up station in FIG. 3 shows an oscillating shaft 

186 which operates the upper suction heads 71 and 72. 
Further details of the squaring-up feature are disclosed in 
FIGS. 14 and 18. In FIG. 14, the shaft 186 is indicated and this 
carries a crank ann 187 which appears in side view in that 
?gure. Shaft 186 has a suitable bearing not shown on the main 










