
3,224,165 Dec. 21, 1965 B. J. NIGRELLI ETAL 

FOUR FLAP OPENER FOR CASES 

5 Sheets-Sheet 1 Filed June 4, 1962 

__ 

_ . . ‘ . .. 

GIQI-UIEIEIEIRISISIRI m- m! 

= 3 cu m 

INVENTORS 
ammo J. NIGRELLI 
WENDELL E. STANDLEY 
RICHARD awnmmn 
DONALD 0. KING 

5. %. 
BY ATTORNEY QQQQQ 

m 

&&Q or yea?a 



3,224,165 Dec. 21, 1965 B. J. NIGRELLI ETAL 

FOUR FLAP OPENER FOR CASES 

5 Sheets-Sheet 2 Filed June 4, 1962 

Nb 

INVENTORS 
BIAGIO J. NIGRELLI 
WENDELL E. STANDLEY 
RICHARD B. WITTMANN 
DONALD D. KING 

BY 
AT TOR N EY 



3,224,165 Dec. 21, 1965 B. J. NIGRELLI ETAL 

FOUR FLAP OPENER FOR CASES 

5 Sheets-Sheet 3 Filed June 4, 1962 

INVENTORS 
BIAGIO J. NIGRELLI 1 
WENDELL E. STANDLEY 
RICHARD a. wrr'rmmn 
DONALD 0. KING 

4‘ . BY ‘4 ATTORNEY 



Dec. 21, 1965 ' B. J. NIGRELLI ETAL 3,224,165 

FOUR FLAP OPENER FOR CASES 

Filed June 4, 1962 5 Sheets-Sheet 4 

n 

INVENTORS 
BIAGIO J. NIGRELLI 
WENDELL E. STANDLEY 
RICHARD B. WITTMANN 
DONALD D. KING 

5 L6 ATTORNEY 



3,224,165 Dec. 21, 1965 B. J. NIGRELLI ETAL 
FOUR FLAP OPENER FOR CASES 

5 Sheets-Sheet 5 Filed June 4, 1962 

INVENTORS 
BIAGIO J. NIGRELLI 
WENDELL E. STANDLEY 
RICHARD B. WITTMANN 
DONALD D. KING 

ATTORNEY 



United States Patent 0 
1 
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FOUR FLAP OPENER FOR CASES 

Biagio J. Nigrelli, Northbrook, Wendell E. Standley, Lake 
Forest, and Richard B. Wittmann, Chicago, IlL, and 
Donald D. King, Madison, Wis., assignors, by mesne 
assignments, to Johns-Nigrelli-Johns, Inc., Skokie, 11]., 
a corporation of Illinois 

Filed June 4, 1962, Ser. No. 199,944 
8 Claims. (Cl. 53—382) 

The present invention relates to case opening machines 
and more particularly to machines for lifting and swing 
ing outward the cover ?aps on rectangular paperboard 
containers or cases. 
A principal object of the invention is to provide a ma 

chine of this type for opening the underlying cover flaps 
of a four-?ap case after the two top ?aps have been opened. 
A further object of the invention is to provide an im 

proved machine for opening cover ?aps of a case while a 
case is being advanced on a conveyor, such ?aps being 
hinged to the case along hinge lines extending transversely 
to the path of travel of the case. 
A further object of the invention is to provide an im 

proved case opening system for advancing four-?ap type 
cases along a path and opening one or more ?aps carried 
‘on hinge lines parallel to the path of travel and subse 
quently opening underlying ?aps hinged on lines extending 
transversely to the path of travel. 
A still further object of the invention is to provide im 

proved case feeding and conveying means for a case open 
ing system designed to open both overlying and under 
lying ?aps, the feeding and ?ap opening mechanisms be 
ing controlled to operate in synchronous relations. 

Additional and more speci?c objects and advantages 
of the present invention will become apparent as the 
description proceeds. 

In the drawings, illustrating a preferred embodiment of 
the invention, 

FIGS. 1 and la, taken together, show the machine in 
side elevation, FIG. 1 showing the receiving end portion 
having a two-?ap opening station for overlying flaps 
hinged on line parallel with the path of travel, and FIG. 
1a showing the discharge end portion of the machine hav 
ing a two-?ap opening station for opposite case ?aps 
hinged on lines transverse to the path of travel; 

FIG. 2 is a fragmentary plan view showing the receiv 
ing end of the case conveyor; 

FIG. 3 is an end view of the machine, with parts 
omitted, looking toward the left as viewed from the dis 
charge end of the machine as shown in FIG. 1a; 
FIG. 4 is a vertical sectional view taken approximately 

along line 4-—4 of FIG. la; 
FIGS. 5 to 10 inclusive are fragmentary, schematic 

views showing the operating sequence of the mechanism 
for lifting and swinging the leading and trailing case flaps 
to an outwardly extended position; and 

FIG. 11 is a diagrammatic illustration of the wiring and 
- control devices. 

The machine in its preferred form is designed to re 
ceive cases of the type having four-?aps which are being 
conveyed in an extended row in which the cases are 
abuted end to end. The cases to be treated may vary 
in size and shape, but those illustrated herein are of the 
type holding twenty-four cans in six rows of four cans 
each, which extent transversely to the path of travel. The 
outer or overlying ?aps are hinged on the long sides of 
the case and extend parallel to the path of travel. The 

_ underlying ?aps are on end walls extending transversely 
to such path. In the present instance, the cases are fed 
singly to an auxiliary speed-up conveyor operating at a 
faster rate than the principal conveyor. This auxiliary 
conveyor delivers the cases singly to the ?rst station where 
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the overlying or side ?aps are raised and swung partially 
upward. The case is then engaged by pushers on the 
principal conveyor and advanced past plow means to swing 
the side ?aps to a laterally extended position. 
As soon as the side ?aps are swung to their laterally 

_ extended positions the case is delivered to the station where 
the leading and trailing ?aps are lifted. As the ease ad 
vances beyond the point where these ?aps are lifted, other 
devices engage and control the ?aps to move them to for 
wardly and rearwardly extended positions where they 
pass beneath hold-down members and are then conducted 
beyond the machine to stations, not shown, where the 
cases are either ?lled or emptied of their contents, which 
ever is desired. 

Referring more particularly to the drawings, FIG. 1 
and 1a, taken together, show the principal parts of the 
machine. A suitable base frame, having horizontal 
members 1, 1 and 2, 2 and vertical members 3, 3, 
serves to support the principal conveyor, indicated as a 
whole at 4. Cases 5, 5 are advanced to conveyor 4 from 
an abutted row held on a conveyor 6 which may be sup 
ported on separate frame members, not shown. A receiv 
ing conveyor, indicated as a whole at 7, and having a 
greater speed than conveyor 4, ?rst receives a case and 
moves it to the ?rst treating station, indicated as a whole 
at 8. At this station the long side ?aps of the case are 
raised and then swung outwardly by plow means, indi 
cated as a Whole at 9. 
The conveyor 4 then moves the case from treating sta 

tion 8 toward a second treating station 10 for raising the 
underlying leading and trailing ?aps. The delivery of a 
case to the station 10 is atfected by a speed-up conveyor 
11 similar to conveyor 7. 

Cases of various sizes and shapes may be handled. The 
case 5, herein illustrated, is a twenty-four can size formed 
of sturdy, resilient paperboard, such as corrugated board 
or solid ?bre board. The flaps 12, 12, hinged on the 
longer walls 13, 13, usually have a dimension at right 
angles to their hinges so that these ?aps will meet cen 
trally of the case. The ?aps 14, 15 on the end walls 16 
and 17 usually have the same length, measured from the 
hinges, as the ?aps 12, 12. These flaps thus terminate 
short of the case center line, as measured between the end 
walls. 

Case delivery 

The cases 5, 5 are preferably accumulated in end to 
end abutted relation on conveyor 6 which may comprise 
a series of live rolls 20, 20, continuously driven While the 
machine is being operated. The leading case of the 
abutted row is held from forward movement by a ?xed 
stop 21 which preferably has an idle roll 22 journalled at 
its upper end. Cases are released one at a time by means 
of a releasing element 23 suitably mounted on the end 
of a piston rod 24 having a piston operating in cylinder 
25 secured to the base frame. The releasing element 
may be shaped as a yoke carrying at its upper end a roll 
26. In its lowered position the element 23 will be located 
so that the roll 26 will be aligned with rolls 20. 
When a case is to be released, suitable control means 

to be described later will admit ?uid pressure to the 
cylinder below the piston and lift the forward end of the 
leading case out of its holding contact against the roll 
22 and the pressure of the cases behind the leading case, 
due to the action of the live rolls, will force the leading 
case forwardly. The control means for the piston 24 will 
cause lowering of the piston as soon as the leading case 
begins to move over roll 22. Thus, the release element 
will return to its lowered position before the leading end 
of the next case reaches the roll 26. This next case will 
then come to rest over the roll 26 and with its forward end 
against the stop roll 22. 
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As soon as the major part of the leading case passes be 
yond the roll 22 the forward end of the case will drop 
onto the constantly moving belt 28 of the speed-up, re 
ceiving conveyor 7. As the case moves farther onto the 
belt it will be brought completely under control of this 
conveyor and will be quickly delivered onto a dead plate 
29 at the ?rst treating station 8 for raising the laterally 
swinging ?aps. The belt 28 preferably has a rubber fac 
ing or other type of surface to provide a maximum grip 
ping effect on the bottom surfaces of the cases. 

Conveyor construction 
First referring to conveyor 4, this comprises a pair 

of spaced sprocket chains 30, 30 passing over sprockets 
31, 31 and 32, 32 at opposite ends of the base frame. The 
sprockets 32, 32 are mounted on shaft 33 journalled in 
suitable bearings carried on the base frame members. 
The shaft 33 carries a sprocket 34 thereon driven by motor 
35 through ‘sprocket chain 36. The sprockets 31, 31 at 
the receiving end of the conveyor are mounted on shaft 
37 journalled on the base frame. It is be understood 
that suitable reduction gearing may be interposed between 
the motor and the parts driven thereby, if such is found 
necessary or desirable. 
The speed-up receiving conveyor 7 for the lateral 

vswinging flap opening station, includes the belt 28, above 
referred to, which passes over rollers 40 and 41 on shafts 
42 and 43, journalled in longitudinally extending frame 
members on the base frame. See FIGS. 1 and 2. The 
driving means for the conveyor 7 comprises a sprocket 44 
?xed on the end of shaft 37. A sprocket chain 45 passes 
over sprocket 44 and over a small sprocket 46 keyed on 
the end of shaft 43. By this arrangement the belt 28 is 
driven at a higher lineal speed than the chains 30, 30. 
The sprocket chains 30, 30 support a plurality of spaced 

push rods 47, 47 to contact the trailing walls of the cases 
and propel the cases from the ?ap raising mechanisms 
past the folding and swinging devices to bring the ?aps 
to outwardly extended positions. As shown in FIGS. 
1 and 1a, the sprocket chains are supported in laterally 
positioned guide channels 48 in guide members 49. The 
‘lower runs of the chains may be supported beneath the 
conveying level by rails 50. 
The movement of releasing element 23 to release a case 

for transfer to the speed-up conveyor 7 is so synchronized 
with the push rod travel that a case will be moved onto 
the speed-up conveyor as the push rod for such case is 
moving upward around sprocket 31, substantially as shown 
in FIG. 1. As the case reaches conveyor 7, and is then 
.advanced by such conveyor, it is propelled onto the dead 
plate 29 and comes to rest upon this plate. T o insure a 
.maximum degree of accuracy a pair of yieldable, spring 
loaded stops are located at the edge of the dead plate to 
engage the front wall of the case. One of these stops is 
indicated at 51 in FIG. 1. When the push rod reaches 
the trailing end of the case the front wall bears forcibly 
against the stops and displaces them to a position where 
vthey will bear against the case side walls and return to 
_ holding position as the case passes beyond the stops. 

As shown in FIG. 1, the end of conveyor 7 is separated 
sufficiently from the case stop 21 to allow free passage 
'of the push rods 47' upward through such space. 

Opening of laterally hinged ?aps 
The l-ateraly hinged flaps are preferably lifted by va 

cuum cup mechanism, as indicated generally at 8, and the 
‘flaps are vswung to outwardly extended position by plow 
member 9. This mechanism is essentially the same as 
disclosed in Nigrelli et a1. Patent No. 2,997,833, to which 
reference is made for a more detailed disclosure. This 
mechanism comprises two set of vacuum cups—one for 
each laterally hinged ?ap-carried on pivoted arms that 
are held‘ in vertically movable frames. The frames are 
movable in paths located outside the planes of the side 
walls and the vacuum cup arms are held from swinging 
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4 
downwardly but are constructed so as to swing upwardly 
away from the top of the case. By forcing the frames 
downwardly and at the same time activating the vacuum 
cups, the arms move down while maintaining their hori 
zontal positions. The vacuum cups grip the ?aps and, 
as the frames continue their downward movement, the 
arms contact the hinge lines of the ?aps and begin to 
swing upwardly about such hinge lines, thus raising the 
flaps to an angular position, which, in practice, is about 
35° to 45° above the level of the case top. 
The vacuum cups are mounted in their arms so as to 

be slidable at right angles to the arms. Thus, while the 
cups are gripping the flaps, the case may be advanced. 
Advantage is taken of this feature by advancing the case 
to a'member which engages beneath the leading edges of 
the raised ?aps. As soon as the ?aps are under the con 
trol of the plow, the vacuum is cut from the cups and 
they are returned by spring action to their original posi 
tion. Concurrently, the arm supporting frames are 
raised out of contact with the flap hinges so that the case 
may advance freely past the flap raising mechanism. As 
the case continues to advance the plow swings the flaps 
to an outwardly extended position. 

In FIG. 1 only the set of vacuum cups on the far side 
of the machine is shown. The laterally hinged ?ap 12 
on the near side of the case has been omitted. The va 
cuum cups 54, 54 are shown in gripping relation to the 
?ap on the far side of the case and the ?ap has been 
raised to an angle at which its leading edge portion will 
clear the plow 9 when the case is advanced. The cups 54 
are supported on a metal tube 55 slidably mounted in 
.guide'elements 56, 57 carried on the free end of an up 
wardly swingable arme 58 pivoted on a vertically movable 
frame member 59 which may be raised and lowered by 
a piston rod 60 having a piston thereon operating in 
cylinder 61 which is secured on an upstanding frame 
member 62 ?xed on the base frame. The swingable arm 
58 carries a supporting element 63 having a slot in which 
is received a pin 64 ?xed onto the tube 55. A coil spring 
65 has one end secured to the pin 64 and its other end 
anchored to a lug 66 on the supporting element 63. By 
this arrangement the cups, when gripping the case ?ap, 
may be carried forward a short distance as the case ad 
vances and, when vacuum is released from the cups, 
they will be returned to retracted position by the spring 
65. The tube 55, as herein illustrated, serves as the con 
duit to the vacuum-source, not shown. 

Control of vacuum to the cups and control of ?uid pres 
.sure to operate the piston and cylinder mechanism for 
raising and lowering the vacuum cup frame is timed with 
the travel of the push rods and will be described later. 
The control means serves to cause downward movement 
of the vacuum cup frame and activate the cups immedi 
ately after a case has been delivered in position on the 
dead plate 29. The frame is held in its lowered position, 
thus holding the flaps 12, 12 raised, until the push rod 
47, arriving behind the case, advances the case a short 
distance so that the ?aps can be engaged by plow 9. The 
control then cuts off the vacuum and causes the piston 
in cylinder 61 to move upward to raise the vacuum cup 
frame out of contact with the case. The cups are im 
mediately returned to their original position by the spring. 
As the cases advance past the plow 9 the laterally hinged 

?aps are swung to their fully extended horizontal posi 
tion. Shortly before the flaps are fully extended the case 
arrives at the second speed-up conveyor 11 and is moved 
in advance of its push rod and to a position at rest on dead 
plate 69. The drive for conveyor 11, as herein shown, 
may comprise a sprocket 11a on the motor shaft driving 
a chain 11b passing over a small sprocket on the shaft 
110 which carries the forward belt roller of conveyor 11. 

Leading and trailing ?ap openers 
As the case arrives on the dead plate 69 it comes to 

a stop against a pair of yieldable stops, one of which is 
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indicated at 70. These stops, like the stops at the ?rst 
station, are spring loaded and may readily be de?ected 
when the box is propelled against them by the push rods 47. 

After the case comes to a stop a pair of vacuum cups 
71 and 72, depending from ?exible hose sections 71a and 
72a, are lowered into contact with the trailing and lead~ 
ing case ?aps 14 and 15. The cups are activated and im 
mediately raised and held brie?y in raised position, as 
shown in FIG. 1a. 
The hose sections 71a and 72a have at their upper ends 

an elbow ?tting, indicated at 73 and 74, by which the 
hose sections are connected to additional hose sections 75 
and 76 connected in turn to the vacuum feed line at 77. 
Each elbow ?tting is attached to the end of a piston rod, 
indicated at 78 and 79, having thereon ‘pistons operating 
in cylinders 80 and 81. These cylinders are secured to 
an adjustable frame member 82 carried on upstanding 
frame section 83 attached to the base frame. 

After the ?aps have been raised, and while being held 
by the vacuum cups, the push rod 47 again contacts the 
trailing case wall and begins to propel the case along the 
dead plate and past stop 70. The raised ?ap 14, being 
moved forward with the case, advances to a position where 
its leading free edge will be in contacting relation with 
‘a rod 85 supported on the frame a short distance above 
the top edges of the case walls. The length and ?exibility 
of the hose sections 71a and 72a readily permit the ?aps 
to advance this distance without any tendency for the vac 
uum cups to be detached. 
Means are provided also for retaining the leading ?ap 

15 raised when the vacuum is cut off from the cup 72. 
For this purpose a short rod or pin 86, carried on an end 
less chain 87, moves into position beneath the free end 
portion of the ?ap. 
As soon as the rod 86 moves into contacting position 

beneath the raised ?ap 15 and the end of ?ap 14 has 
moved above the rod 85 the vacuum cups are deactivated 
and will swing free of the ?aps. When the ?aps are re 
leased by the cups they will tend to swing down into con 
tact with their respective rods. 

After the cases advance beyond the plow member 9 
the side ?aps are in a substantially horizontal position 
and will continue to be held in fully extended position by 
a pair of hold-down bars 88, 88 extending forwardly from 
the second ?ap opening station. 

Flap‘ swinging and holding mechanism 

The mechanism for swinging the leading ?ap to for 
wardly extended position and for holding the trailing 
?ap during the period when the leading ?ap is being swung 
forwardly comprises the endless chain 87 carrying rod 
86 above referred to for swinging the leading ?ap. This 
chain also carries a plurality of similar rods 89, 89 which 
arrive in position at the proper time to bear upon the 
trailing ?ap while in rearwardly extended position and 
to hold it in such position while the case is moving. The 
purpose of this endless chain mechanism is to keep these 
?aps su?iciently extended forwardly and rearwardly of 
the moving case so that they will move readily under 
the inclined portions 91 of the hold-down bars 92 at the 
discharge end of the machine. The inclined portions ter 
minate in vertical ends secured to the frame section 83 and 
the forward ends of the bars are held by an inclined rod 
92a anchored on the frame section 83. 
As best shown in FIGS. 1a, 3 and 4, the endless chain 

87 passes over sprockets 93 and 94 ?xed on stub shafts 
95 and 96 journalled in bearings carried on an adjustable 
frame member 97. This frame has interiorly threaded 
portions into which vertically disposed, threaded rods 98 
and 99 are received. The end portions of each threaded 
rod are held in bearings on the upstanding frame section 
83 and, by rotating these rods in unison, the frame 97 may 
be moved and held in the desired position. As shown in 
FIG. la, the sprocket 94 is journalled on a level above 
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6 
the sprocket 93 so that the lower run of the chain will be 
upwardly inclined in the direction of movement. 
By an inspection of FIGS. 3 and 4, it will be noted 

that the rod 86 and all the rods 89, 89 project outward 
of the chain 87 only a short distance. The length of the 
rods is sufficient to enable them to engage and control the 
case ?aps adequately but not of such length that they 
will come into contact with the hose section 72a of the 
vacuum cup 72 or with the inclined end 91 of the adjacent 
hold down bar 92. 
The drive for chain 87 comprises a spur gear 100 ?xed 

on shaft 96 meshing with a gear 101 carried on a short 
shaft 102 journalled on frame 97. This shaft has a 
sprocket 103 keyed on its end which is driven by a chain 
104 passing over sprocket 105 keyed on the shaft 33 
which carries the chain 30 for the principal conveyor. 
By this drive mechanism the chain 87 will be driven at 
a lineal speed substantially in excess of that of the principal 
conveyor chain 30. In the construction illustrated, a 
lineal speed of the chain 87 twice that of the chain 30 
has proved satisfactory. 
The action of the chain 87 with its extending rods may 

be understood by referring to FIGS. 5 to 10, inclusive, 
and FIG. la. FIG. 5 shows the flaps 14 and 15 after they 
have been raised to a satisfactory angle for the operation 
of the machine. At this point the push rod 47 has ad 
vanced almost to a position where it will contact the trail 
ing case wall and begin to move the case forward. The 
case, while at rest, is so positioned that the leading edge 
of ?aps 14 may be swung upward clear of the rod 85. 
For a like reason the chain 87 is so timed with the push 
rods 47 on chain 30 that the rod 86 on the chain 87 will 
not move to a position adjacent the free edge of ?ap 15 
until this ?ap has been raised by its vacuum cups. This 
assures that the rod 86 will not interfere with the ?ap as 
it is being raised. 

While both ?aps are held raised by the vacuum cups 
the push rod 47 comes to a position against the case and 
begins to move it forward. The free end of ?ap 14 will 
then be moved forward sufficiently to be held by the rod 
85 in the event the flap should move toward closed posi 
tion and the rod 86 will move beneath the raised ?ap 15. 
At this point the vacuum may be released from the cups, 
allowing them to swing back to a free hanging position. 
FIG. la illustrates the various parts before release of 
vacuum and FIG. 6 shows such parts after such release. 
As shown in FIG. 7, the rod 86 has advanced su?iciently 

to bring the ?ap 15 beyond a vertical position and ?ap 14 
is approaching the vertical. 

In FIG. 8 the ?ap 15 has reached an angle at which it 
is almost ready to be released to slip easily under the 
inclined ends 91 of the hold-down bars 92. The ?ap ‘14 
has been swung down ‘below the retracted vacuum cup 71 
and, in passing such cup, the end of ?ap may brush harm 
lessly against it. The ?exibility of the hose will permit 
the vacuum cup to move readily out of the way when 
contacted ‘by the swinging ?ap. 

In FIG. 9 the ?ap 15 is on the point of being released 
by the rod 86 and left under the control of the inclined 
section 91. The ?ap 14 is almost ready to pass from 
under the rod 85. At this point it is to be noted that the 
series of short rods 89, 89 is moving into position where 
the ?rst of such rods is in ?ap contacting position. 

In FIG. -10 the leading ?ap 15 has begun to move be 
neath the hold-down bars 92. The ?ap 14 has now passed 
beyond the rod 85 and is being contacted by the ?rst of the 
series of rods 89. From this point until the last rod 89 
contacts the ?ap it will be maintained rearwardly extended 
due to contact with one or more of these rods. By the time 
the last rod 89 leaves the ?ap, such ?ap is sufficiently close 
to the inclined hold-down section 91 that it cannot swing 
forward into case closing position. 

Control of vacuum to the cups and control of ?uid 
pressure to operate the piston and cylinder mechanism to 
raise and lower the vacuum cups is timed with the travel 
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of the push rods. In the present instance the vacuum cup 
devices for raising the lateral swinging ?aps are operated 
at the same time as those for raising the leading and trail 
ing, underlying ?aps. 

Control system 

While various speci?c forms of controls may be em 
ployed to synchronize the various operations, it is preferred 
to employ a number of solenoid valves controlled from 
a central point ‘by means of a slip-ring cylinder, a portion 
of which is indicated at 110 in FIG. 11. This cylinder 
may be connected by suitable gearing 111 to the shaft 33 
driving the principal conveyor chain 30, the driving ratio 
being such that the cylinder 110 will make one revolu 
tion during the interval required for the chain 30 to travel 
the distance between successive push rods 47. 
The cylinder 110 carries a number of segmented slip 

rings having provision for individual angular adjustment. 
Each slip-ring comprises a complete conducting ring on 
which a suitable contact element or brush will ‘bear and, 
in addition, each ring has a conducting segmental portion 
joined integrally with the complete ring, with a brush 
aligned with the path of the conducting segment to bear 
thereon. The remainder of the ring in line with the con 
ducting segment is non-conducting. Thus, when the sec 
ond brush is bearing on the conducting segment, current 
will ?ow between the brushes. As the use of slip-ring 
controls is well known to those skilled in this art it is 
not deemed necessary to illustrate the exact position of 
the various segments of the slip~ring, and such segments 
will be indicated in their approximate positions. 

Referring ?rst to the feed mechanism for releasing cases 
from the abutted row of cases on the live rolls 20, 20, 
the control of ?uid pressure to the cylinder 25 to raise 
and lower roll 26 is obtained through a solenoid valve 
116, preferably of double solenoid, four-way type, the 
operation of which is controlled by two segmented slip 
rings-one for each solenoid-indicated at 117 and 1118. 
The slip-ring 117 and contacting brush elements 117a 

and 11711 will close a circuit to the solenoid 116a of valve 
116 when segment 117c passes beneath brush 117a. This 
circuit may be traced from ground connection ‘119, through 
the source of current 120, through wire 121, slip-ring 117 
and its brushes, thence through wire 122, through the 
solenoid coil to ground connection 123. The valve spool 
will move toward solenoid 116a and admit ?uid under 
pressure back of the piston in cylinder 25, raising roller 
and releasing the leading case in the row as previously ex 
plained. The current will be maintained during a very 
short interval but the piston will remain in raised position 
until the valve is reversed. This will be effected as soon 
as the leading portion of the case begins to move over 
roll 26. At this point segment 1180 will pass under its 
brush 118a completing a circuit from the current source, 
traced above, through the slip-ring and its brushes, then 
through wire 125, the winding of solenoid 11Gb and 
ground connection 126. Reversal of the spool of the 
valve admits ?uid pressure in front of the piston and 
lowers the roller 26 so that the next oncoming case moves 
against the stop roller 22. The current ?ows only momen 
tarily through the solenoid but the valve remains in posi 
tion until again activated in the next cycle. 
As previously pointed out the movement of the piston 

rod to release a case is timed With the push rod travel 
so that the case will move onto the speed-up conveyor 7 
well in advance of the travel of push ‘rod 47 up around 
sprocket 31. As will be brought out more clearly below, 
.while one of the push rods 47 is moving up behind the 
case'being delivered to the speed-up conveyor 7, two addi 
tional push rods are moving cases beyond the ?rst and 
second stations. 
As soon as the speed-up conveyor 7 moves a case into 

position at the ?rst ?ap raising station for the laterally 
swinging flaps the two sets of vacuum cups are ready to 

i be operated. This comprises admitting ?uid pressure to 
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8 
the two cylinders 61 to lower the vacuum cup frames 
against the hinges of the case flaps and, when the cups 
have contacted the ?aps, such cups will be activated. Ac 
cordingly, slip-ring unit 127 will be positioned on the 
cylinder so that its operating segment 127a reaches the 
brush 127a immediately after the case is due to arrive 
in position. This actuates the solenoid 128a of valve 128 
to admit ?uid pressure to cylinder 61 and move the piston 
rod ‘60 and cup frames down. 
At the time the cups 54 are due to contact the flaps, 

the solenoid valve 129 is actuated by slip-ring 130 to 
activate such cups. The cup frame continues to move 
downward a short distance so that the vacuum cup arms 
will pivot about the flap hinges. By the time the piston 
rod60 has reached the limit of its downward movement, 
the push rod 47 following the case catches up with the 
case and beings to move it forward. Since the cups are 
slidable on their swinging arms, they move forward a 
short distance with the case until the leading edges of 
the flaps are in contacting relation to the plow 9. The 
cups are deactivated at this point by slip-ring unit 131 
to return the solenoid valve 129 to closed position. Fol 
lowing this, the solenoid valve 128 is actuated by slip 
ring unit 132 to reverse this valve and raise the vacuum 
cup frame into position to be clear of the next following 
case. 

The push rod 47 propels the case to the next speed-up 
conveyor 11 where the case is again advanced ahead of 
the push rod and comes to rest at the second ?ap rais 
ing station. The cylinders 80 and 81 for raising the 
vacuum cups are shown controlled in unison by one sole 
noid valve 135, although they may, if desired, be con 
trolled separately. As soon as the case is due to stop 
at the second station the slip-ring unit 136 will have 
rotated to a position to close the circuit to the solenoid 
135a admitting ?uid to cylinders 80 and 81 to move down 
ward the piston rods carrying the vacuum cups 71 and 
72. At substantially the same time as the cups begin 
to move down the slip-ring unit 137 will have moved to 
complete the circuit through its brushes, energizing sole 
noid 138a of solenoid valve 138 and activating the cups 
71 and 72 to grip the flaps 14 and 15. 

Immediately after the ?aps are gripped by the cups 
the slip-ring unit 139 will have rotated sui?ciently to 
close the circuit through its brushes to energize solenoid 
1351) of valve 135 and cause the return of the cups to 
raised position. While the cups are thus raised, holding 
the ?aps up, the push rod 47 will again catch up with the 
case and move it forward so that the lifted flaps will be 
brought under the control of the rods 85 and 86. The 
last slip-ring unit 140 will then have rotated to a posi 
tion in which a circuit will be completed through its 
brushes to energize the solenoid 13812 and reverse the 
valve to cut off the vacuum to the cups. Thus the cycle 
is completed. 

It is to be noted that the slip-rings 130, 131, 132 and 
127 for controlling the vacuum and raising and lowering 
the cups at the ?rst station operate concurrently with 
slip-rings 136, 139, 137 and 140 for similar purposes op 
erating at the second station. While a given case is ad 
vanced past the two stations by the same push rod it is 
clear that successive push rods are at the same time mov 
ing cases forwardly at each of the two stations. 
For simplicity of description the various parts of the 

cases and operating mechanism have been referred to as 
positioned or movable horizontally or vertically. It is 
desired that such description be considered solely for con 
venience and ease in understanding the principles of the 
invention and not in a limiting sense. 

In the event cases having only two opposed ?aps, in 
stead of two outer and two underlying flaps, are to be 
handled by the machine, it is within the contemplation 
of the invention that one or the other of the sets of op 
erating devices at the two stations. may be held in inop 
erative position while the desired set is operating. 
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From the foregoing it is clear that the present inven 
tion provides effective means for handling conventional 
four-?ap cases to open all four ?aps and discharge the 
cases with such ?aps fully extended so that the top of the 
case is entirely unobstructed, enabling the contents such 
as empty cans, to be easily removed. Or, if the cases 
are empty, they may readily be ?lled. 
By so controlling the devices at the separate stations 

that the overlying ?aps of one case will be raised and 
folded outwardly at the same time that the underlying 
?aps of a previously treated case are opened, maximum 
speed of handling is achieved. 

While the present description sets forth a preferred 
embodiment of the invention, numerous changes may 
be made in the construction without departing from the 
spirit of the invention, and it is therefore desired that 
the present embodiment be considered in all respects 
as illustrative and not restrictive, reference being had to 
the appended claims rather than to the foregoing descrip 
tion to indicate the scope of the invention. 
We claim: 
1. In a cover ?ap opening mechanism for a rectangu 

lar, four—wall, top-opening case formed of resilient paper 
board and having cover ?aps hinged on the upper edges 
of its walls, the combination of a base, a series of mem 
bers on the base forming supporting means along which 
a case may be advanced along a ?xed path, a principal 
conveyor having a plurality of case-engaging pushers 
spaced apart at a distance greater than the case dimension 
to move cases separately along such path, means for op 
erating the principal conveyor at a constant speed, ?ap 
raising means for the trailing ?ap of a case, such means 
being located in operative relation to cases to be ad 
vanced, an auxiliary conveyor located upstream of the 
flap raising means, means for operating the auxiliary 
conveyor at a speed in excess of that of the principal 
conveyor, whereby a case moved by a pusher into opera 
tive relation to the auxiliary conveyor will be advanced 
substantially ahead of the pusher, means for stopping 
the case in operative relation to the ?ap raising means, 
and a ?xed element for swinging a raised, trailing ?ap, 
said element being located at an appreciable distance 
downstream from the leading edge of such ?ap on a 
case stopped at the ?ap raising means to be clear of 
the flap while it is being raised, said ?xed element serving 
to swing the ?ap toward its open extended position when 
the case is advanced relative to such element, and control 
means timed with the principal conveyor for actuating 
the flap raising means and for holding such means in 
operative condition until the oncoming pusher on the 
conveyor has reached and advanced the case a sufficient 
distance to enable the leading edge of the ?ap to engage 
such ?xed swinging element. 

2. In a cover flap opening mechanism for a rectangular, 
four-wall, top-opening case formed of resilient, foldable 
paperboard and having cover ?aps hinged respectively on 
the upper edges of the leading and trailing case walls, 
the combination of a conveyor for advancing the case 
along a path transverse to the hinge lines of such ?aps, 
means for driving the conveyor, separate raising mech 
anisms for the trailing and leading ?aps aligned with 
such path, means for actuating said ?ap raising mech 
anisms to raise each of such ?aps on a case approximate 
ly simultaneously, ?ap swinging means for the trailing 
flap, said swinging means being disposed above the case 
path and independent of the flap raising mechanism for 
?rst supporting the ?ap in raised position as the case 
is advanced, said means acting, upon further advance of 
the case, to swing the trailing flap over to a rearwardly 
extended position, swinging means for the leading ?ap, 
said means being disposed above the case path and mova 
ble in a path extending from a point above the case 
walls and leading flap, when in its closed position, to 
a point beneath the free edge portion of the raised ?ap 
and thence forwardly in the direction of conveyor travel, 
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stationary hold-down means located downstream of the 
conveyor travel for holding the leading and trailing ?aps 
in open extended positions, means for moving the lead 
ing ?ap swinging means at a speed in excess of the 
speed of the case conveyor to swing the ?ap to a forward 
ly extended position and engage its free edge beneath 
such hold-down means, and a plurality of closely spaced 
hold-down elements for the trailing ?ap movable in the 
same path with the leading ?ap swinging means, and 
in delayed timed relation therewith, arranged to bear 
successively upon the rearwardly extended, trailing flap 
to hold it from swinging upward as the case advances, 
thereby to bring the flap so extended within engaging 
range of the stationary hold-down means to cause the 
trailing ?ap to slip beneath such hold-down means in 
a rearwardly extended position. 

3. A conveyor system for rectangular cases and similar 
articles designed to deliver cases separately to and be 
yond a treating station, comprising, in combination, a 
base, a dead plate on the base for supporting cases to 
be treated, a principal conveyor on the base comprising 
spaced, endless sprocket chains carrying a plurality of 
spaced, transversely disposed push rods operating in 
planes above and below and substantially parallel to the 
dead plate and adapted to move cases thereover, the 
spacing of the push rods being substantially in excess 
of the case dimension in the direction of movement, 
means for driving the principal conveyor, a delivery con— 
veyor and a receiving conveyor aligned with the principal 
conveyor and dead plate, said dead plate being arranged 
downstream from the receiving conveyor to receive de 
livery of cases therefrom, the receiving conveyor and 
dead plate being disposed below the path of movement 
of the push rods and within the space between the 
sprocket chains, yieldable stop means associated with the 
dead plate to position a case delivered thereon, the ad 
jacent ends of the delivery and receiving conveyors being 
separated to provide space for the push rods to move 
upwardly therebetween, means for continuously driving 
the delivery and receiving conveyors, the lineal speed 
of travel of the receiving conveyor being in excess of the 
lineal speed of the principal conveyor, whereby a case 
delivered to the receiving conveyor will be advanced 
ahead of an oncoming push rod, means timed with the 
travel of the push rods for moving a case directly from 
the delivery conveyor onto the receiving conveyor prior 
to the passage of a push rod upwardly between the ends 
of the receiving and delivery conveyors, whereby a case 
will be moved onto the receiving conveyor and, by such 
conveyor, immediately moved onto the dead plate and 
against the yieldable stop means to remain for an interval 
before the oncoming push rod reaches the trailing end 
of the case to advance it past the yieldable stop means 
and beyond the treating station. 

4. In a cover ?ap opening mechanism for top-opening 
cases having cover ?aps hinged to swing rearwardly, the 
combination of a flap raising station, a conveyor having 
spaced pushers for advancing individual cases in spaced 
relation to and beyond the ?ap raising station with the 
flap hinge lines arranged transversely of the conveyor 
travel and on the trailing sides of the cases, means for 
driving the conveyor, means for stopping the individaul 
cases in position at said station, auxiliary conveying 
means for advancing each case ahead of its pusher as 
the case approaches said station until brought to a stop 
by said stop means at the station, a flap raising mech 
anism at said station, means timed with the pusher 
travel for actuating the ?ap raising mechanism while 
the case is at said station to raise the case flap and hold 
it inclined at a small angle, a ?ap swinging member 
disposed at a level above the case at said station but 
within the path of the case flap when raised, said mem 
ber extending transversely of the direction of conveyor 
travel to support the ?ap in raised position when the 
case, with raised ?ap, is advanced, the pusher in original 
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contact with the case serving to propel the case away 
from said station, said ?ap swinging member acting, 
upon advancing movement of the case, to swing the 
flap over to a rearwardly extended position. 

5. In a cover ?ap opening mechanism for top-opening 
cases having cover ?aps hinged to swing rearwardly, 
the combination of a flap raising station, a principal con 
veyor having a series of spaced pushers for advancing 
individual cases in spaced relation to and beyond the 
flap raising station with the ?ap hinge lines arranged 
transversely of the conveyor travel and on the trailing 
side of the cases, means for driving said conveyor at 
a constant speed, means for stopping the individual cases 
in position at said station, an auxiliary conveyor, means 
for driving such conveyor at a speed in excess of that 
of the principal conveyor for advancing each case 
ahead of its pusher as such case approaches said station 
until brought to a stop by said stop means at the station, 
a ?ap raising mechanism at said‘ station, means for 
actuating the flap raising mechanism while the case is 
at the station to raise the case flap and hold it inclined 
at a small angle, a flap swinging member disposed at a 
level above the case at said station but within the path 
of the ?ap when raised, said member extending trans 
versely of the direction of conveyor travel to support 
the flap in raised position when the case, with raised flap, 
is advanced, the pusher in original contact with the 
case serving to propel the case away from said station, 
said flap swinging member acting, upon advancing move 
ment of the case, to swing the flap over to a rearwardly 
extended position. 

6. In a cover ?ap opening mechanism for a rectangu 
lar, four-wall, top-opening case formed of paperboard 
and having cover ?aps hinged on the upper edges of its 
walls, the combination of a principal conveyor having 
a series of case-engaging pushers spaced apart a distance 
substantially in excess of the case dimension to move 
cases separately along a ?xed path, means for driving such 
conveyor, a ?ap raising station including means for lift 
ing the trailing case ?ap through a small angle, an aux 
iliary conveyor located upstream from the Hap raising 
station to deliver cases to such station, means for operat 
ing the auxiliary conveyor at a speed in excess of that 
of the principal conveyor to advance a case to the ?ap 
raising station substantially ahead of an oncoming push 
er on the principal conveyor, means for stopping a case 
delivered by the auxiliary conveyor in operative position 
relative to the flap raising means, a ?ap swinging element 
located at an appreciable distance downstream from the 
leading edge of the trailing case ?ap, brought to rest at 
the ?ap raising station, to be clear of the ?ap as it is 
raised, said element serving to swing the flap to open, 
rearwardly extended position when the case is advanced 
past such element, and control means timed with the 
principal conveyor for actuating the ?ap raising means 
and for holding same in operative condition until a push 
er on the principal conveyor has advanced the case a 
su?icient distance to enable the leading edge portion of 
the trailing ?ap to pass above the ?ap swinging element. 

7. A conveyor system for rectangular cases and simi 
lar articles designed to ‘deliver cases separately to and 
beyond a treating station, comprising, in combination, 
a base, a dead plate on the base for supporting cases to 
be treated, a principal conveyor on the base comprising 
a plurality of spaced, transversely disposed push rods 
operating in a plane above and substantially parallel to 
the dead plate and adapted to move cases thereover, the 
spacing of the push rods being substantially in excess 
of the case dimension in the direction of movement, 
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means for driving the principal conveyor, a delivery con 
veyor and a receiving conveyor aligned with the prin 
cipal conveyor and dead plate, said dead plate being ar 
ranged downstream from the receiving conveyor to re 
ceive delivery of cases therefrom, the receiving conveyor 
and dead plate being disposed below the path of move 
ment of the push rods, yieldable stop means associated 
with the dead plate to position a case delivered thereon, 
means for continuously driving the delivery and receiv 
ing conveyors, the lineal speed of travel of the receiving 
conveyor being in excess of the lineal speed of the prin 
cipal conveyor, whereby a case delivered to the receiving 
conveyor will be advanced ahead of a noncoming push 
rod, means timed with the travel of the push rods for re 
leasing a case from the delivery conveyor onto the receiv 
ing conveyor ahead of an oncoming push rod, whereby a 
case will be moved onto the receiving conveyor and by 
such conveyor moved onto the dead plate and against 
the yieldable stop means to remain for an interval before 
the oncoming push rod reaches the trailing end of the 
case to advance it beyond the treating station. 

8. In a cover i‘lap opening mechanism for top opening 
cases having a cover ?ap hinged to swing rearwardly, 
the combination of means for advancing a case along 
a path transverse to the cover ?ap hinge line and with 
the flap hinge disposed on the trailing side of the case, 
a ?ap raising and swinging station, means for bringing 
a case to a stop at such station, a ?ap raising mechr'iism 
at said station, said mechanism comprising a vacuum 
cup freely supported at the lower end of a depending, 
?exible conduit, said conduit being supported on a lifting 
means attached to the conduit at a point above the case 
path and substantially outside the arc described by the 
free edge of the ?ap when swinging to rearwardly ex 
tended position, means for lowering said lifting means 
while the case remains at rest to allow the vacuum cup 
readily to engage the flap, means for activating said 
vacuum cup, and means for thereafter raising the lifting 
means to raise the ?ap through a small angle, a ?ap 
swinging member comprising a rod disposed above the 
path of the case but within the path of the case ?ap when 
raised, said rod extending transversely of the direction 
of the advancing case to support the ?ap in raised posi 
tion when the case with its raised case flap is advanced, 
means for moving the case in a direction away from the 
station, means timed with movement of the case to de 
activate the vacuum cup upon advance of the free edge 
of the case flap to a position over said rod, said rod acting 
upon subsequent movement of the case to swing the ?ap 
over to a rearwardly extended position, the depending 
vacuum cup and conduit being adapted to be readily dis 
placed by the case ?ap as it is swung to rearwardly ex 
tended position. 
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