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BOX OPENING MACHINE 

Arthur Le Beau, Chicago, Ill., assignor to Petro 
galar Laboratories, Inc., a corporation of Del 
aware 

Application January 18. 1944, Serial No. 518,737 

' (c1. 226-129) , 8 Claims. 

This invention relates to box openers and pri~ 
marily to a device of the character set forth, 
adapted as an attachment for the usual type of 
box ?lling machine now in use. 
At the present time tablets and the like are 

being packaged in cardboard boxes rather than 
the usual metal ones, and such boxes are usually 
received from the manufacturer in closed 100D. 
dition. In addition, boxes of this sort are not 
so susceptible to handling as are the metal boxes, 
due to the difference in weight between the two. 
rendering it more di?icult to present anopened 
pasteboard box to the depositor :of a ?lling ma 
chine than in the case of metal containers. 
An object of the invention is to provide a sim~ 

ple, practical and eiiective method and .means 
for opening boxes. , ‘ 

Another object of the invention is to provide 
means for opening closed boxes mechanically in 
timed relation to the material supplying opera— 
tion of the hopper of a box ?lling machine. 
Another object of the invention is to combine 

box opening with box ?lling steps in such a way 
that both operations may be performed succes 
sively on a series of boxes being transported on 
a moving conveyor, ' ' 

Another object of the invention is toprovide 
means whereby boxes may be fed ‘to a?lling ma 
chine in closed condition and opened for ‘presen 
tation to the ?lling head of a box ?lling machine 
mechanism, and without slowing the ?lling op 
eration. ‘ 

Other objects of the invention will be in 
obvious and in part disclosed herein. 
The invention accordingly consists in ‘the ‘fea 

tures of construction, combinations of elements, 
arrangements of parts, {and in the several steps 
and relation and order of each of said steps to 
one or more of the others thereof, all as will be 
pointed out in the following description, and the 
scope of the application of which ‘will :be indicated 
in the following claims. . 

Referring to the accompanying drawings form 
ingr a portion of this speci?cation, and in which 
similar reference numerals are used to indicate 
the same parts throughout: ' 

Figure 1 is a perspective view, '>partly'broken 
away, of the device shown attached ‘to a ‘filling 
machine, for operation in synchronism ‘and co 
ordination therewith; ‘ ‘ 

Figure 2 is a top plan view of the ‘device; 
‘ Figure 3 is a section on line l3--‘3 of Figure 2; 
Figure 4 is a front elevation of a box ‘partly 

opened as indicated ‘in ‘Figure _ 3; . 

part 

‘Figure .5 is a section ‘on line T5-—'5 of Figure ‘2; ~ 

":10 

30 

40 

Figure 6 is a front elevationof. a box further 
opened as indicated in Figure 5; and = M , 

Figure '7 is a section on line lee-l of Figure 2. 
In the embodiment of the invention shQWn 

herein closed boxes 10 are delivered in any suit 
able way, as from the gravity feed magazine H. 
onto a travelling conveyor H by which they are 
transported and-brought into registry-With the 
hopper of the-box ?lling machine 13, which is 
conventionally represented and vis operated by 
mechanism not shown. Thebox opening steps to 
be described are preferably periormed in timed 
relation to the operation of said box ?lling ma 
chine s‘o that the same conveyor may convenient» 
ly be employed for supporting and transporting 
the boxes during both the box opening and b0}; 
?lling steps. ‘ 

As shown herein conveyor 152 is mounted to - 
travel over a bed l4 which preferably mayfcom 
prise the separate central portion 1.4a extending 
between the downwardly projecting guides 12o 
on the conveyor [2, as illustrated in Figure 7, 
by which the conveyor. 12 may be centered and 
guided in its travel, and side rails 15 and [6,, are 
provided, projecting upwardly of saidhed Mend 
spaced apart suf?ciently to permit conveyor '12 
to travel between them. Extending over and 
across rails I5 and 16 the gravity feed 'hopner H 
is shown, which may be secured to Said rails'l'5 
and It by brackets 11. The conveyor 12 is pro 
vided at intervals with the'cleats l8 disposed 
transversely of the conveyor and spaced apart to 
receive a ‘box between each pair of said cleats, 
thereby to con?ne the boxes against movement 
longitudinally of the conveyor, and it will be seen 
that they side rails I5 and i5, shown at the right 
hand in Figure 1,, and the other side rail means 
to 'be described and which are provided as a con 
tinuation of rails t5 and it, serve to "limit and 
‘control the position of boxes laterally on the 
conveyor. . 

As illustrated side rails t5 and 16 extend a 
short distance, which may ‘conveniently be ap 
proximately the length of two closed :boxes or - 
containers ‘Ill, ‘from the magazine 1H toward the 
conventionally indicated box ?lling mechanism 
l3. In alignment with side rail 15, ‘and ‘like rail 
15 serving to prevent lateral movement :of boxes 
IE on conveyor 13, are the side rail members [9, 
2i! and ‘21 respectively. As ‘is clearly ‘illustrated 
in vFigures 1, 3 and =5, rail member t9 ‘extends up 
wardly of the top of rail l5 and is secured on bed 
l4 vby the brackets 22. ‘Rail member 120 ‘is spaced 
along the conveyor relatively to rail member 119 

' and is of greater height than rail 1'9 and‘is se 
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cured on bed I4 by brackets 23. Rail member 
2| is similar to rail member I 5, and, as illutrated 

‘ in Figure 1, extends from the far side of rail mem 
ber 20 to the box ?lling machine I3. 
In laterally spaced relation to rail members I9, 

20 and 2|, in continuation of rail I6, and serving 
_ like rail member IE to control and limit movement 

of the boxes laterally‘ of the conveyor I2, rail 
members 24 and 25 vare provided. Member~24 is 
somewhat angled with respect to rail members I 9, 
20 and 2|, being spaced at its rear end a greater 
distance from rail 2| than the distance between 
it, adjacent its forward end, and rail member I9. 
The cover element Illa, of the box shown in the 
embodiment of the invention described herein, 
Figures 3 and 5, is hinged to the bottom or recep 
tacle portion IUb-along the line Ito, and it will 
be understood that, in opening, it increases its 
width laterally of the cover by a distance equal to 
the rear depending panel of cover element Iila 
which in the case of the box shown herein is sub 
stantially the height of the box.‘ Rail member 
24 is angled su?iciently to provide the additional 
spacethus required between the two sets of lat 
erally spaced rail members as the box cover Illa 
is gradually raised and rotated around its hinge 
line Inc as will be described. The extreme ends 
of member 24 may preferably be somewhat curved 
outwardly, to avoid the possibility of contact be 
tween the edges of the boxes moving with con 
veyor l2, and the respective ends of member 24. 
Member 24 may conveniently be hingedly mounted 
on bed I4 as by hinge members 26 and 21 respec 
tively. 
The front depending panel of the box illustrated ' 

herein is provided with an upwardly extending 
cut out or thumb notch Illd. 

' Secured along one edge to the rail member I9, 
and projecting over conveyor I2, 2. cover plate 
or top stop member 28 is provided, and similarly a 
cover plate or top'stop member 29, is provided, 
secured along one edge of rail member 23, as by 
screws, and extending over conveyor I2. Plates 
28 and 29 serve to limit upward movement of . 
boxes I0 and con?ne them on conveyor I2, as will 
be described. 
Also extending over conveyor I2 from rail me - 

ber 2| is a plate member 33, the edge of which 
extends toward rail member 24 and may be shaped I 
irregularly, increasing in width as shown from 
its forward end 33a rearwardly as indicated by 
its edge 3|. Plate member 33 may conveniently 
be secured to rail' 2| by screw 32, which may also 
secure on top of plate member 39 the bracket 33, 
having an upwardly extending portion serving to 
elevate the rear end of’ member 34, and which 
may be secured to bracket 33 as by screws 35. The 
forward end of member 34, which has a laterally 
projecting portion secured on the top of rail 2| 
as by screws 36, also extends over conveyor I2 
between rails 2| and 24, and is thus in the line of 
travel of boxes H) as they move on conveyor I2 
from magazine II to the box ?lling mechanism 
I3, and it will be noted that the forward end 34a 
of member 34 is positioned over the extreme left 
hand portion of conveyor I2, when viewed in the 
‘direction of movement of the conveyor in Figure 
2, and adjacent rail member 2|, and that the 
edge 3‘! of member 34, which extends toward rail 
member 24, extends diagonally across the space 
between rails 2| and 24 to the point 34b. It will 
also be noted by reference to Figure 1 that while 
the forward and rear ends of member 34 are sub 
stantially horizontal, in diiferent planes, the mid 
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dle portion 340 of member 34 is inclined upwardly 
from front to rear. 
Extending through rail members I9 and 20 re 

spectively, at a height in alignment with the edge 
of a box supported on conveyor I2, ori?ces 38 
and 39 respectively are provided, and communi 
eating with these ori?ces through the branch 
connections, 40 and 4| respectively, is a conduit 
42 leading from a supply of compressed air (not 
shown) through valve 43, which in the embodi~ 
ment of the invention illustrated herein is pre 
ferably intermittently operated in synchronism 
with the intermittent operation of the hopper I3 
of the box ?lling machine and the correspond 
ingly timed step by step movement of conveyor 
I2. While manual or other suitable valve actu 
ating means may of course be provided, as shown 
herein valve 43 is actuated by an intermittently 
operated plunger 44, adjustable as to stroke by 
means of nut 45, and which is adapted for con 
nection to the hopper feeding mechanism (not 
shown), and is located in such manner as to en 
gage and disengage piston 46 of valve 43 to alter 
nately open and close said valve to supply air un— 
der pressure to ori?ces 38 and 39 intermittently, 
in synchronism with the step by step movement 
of conveyor I2. . 
Between valve 43 and the ori?ces 38 and 39 a 

manual control valve 47 may be provided. . 
Locatedwitn its front end beneath the horizon 

tal rear portion 34d of plate 34, and extending 
parallel with the edge of the conveyor adjacent 
rail member 25 is a vertically extending box cover 
guide and positioning member 48. The forward 
end 49 of member 48 is preferably bent inwardly 
over the conveyor to direct the raised box covers 
between it and rail member 25 and‘a position 
ing stop 53 is provided adjustably mounted on 
rail member 2| by clamp 5| and projecting later 
ally of the conveyor toward guide member 48. 
The operation of the device is as follows: 
With the conveyor I2 moving from magazine 

II to box filling hopper I3 boxes I0, initially 
loaded into the magazine | I with their front edge 
toward side rail I5, are fed by gravity onto the 
conveyor in end to end relation, and proceed in 
closed condition and, as described herein, with a 
step by step movement, into registry successively 
with ori?ces 33 and 33, which position of the 
boxes will be referred to as “station. one" and 
“station two” respectively. The movement of the 
conveyor is so timed that when it is stopped to 
permit a box ?llingoperation to be performed by 
hopper I3 boxes III are located with their thumb 
notches‘ IDd directly opposite the ori?ces 38 and 
39 respectively. The device is timed so that when 
boxes IE! are presented opposite the said ori?ces 
plunger 44 will be depressed by the box ?lling 
mechanism to actuate piston 46 to open valve'43 . 
thereby causing compressed air to be supplied 
through pipe 42 and branches 40 and 4| to the 
ori?ces 38 and 39 respectively. -In station one 
the relatively small jet of air from ori?ce 38 
impinges against the boxes successively at the 
thumb notch ltd, opening said closed boxes to 
the position shown in Figures3 and 4, top stop 
28 servingto limit movement upward of each 
box as a whole while it is subjected to the force 
of the said jet of air, and lateral movement of 
the boxes is prevented by rail members I9 and 
24 respectively. _ v > ' 

_ The ?lling operation from the hopper I3 hav 
mg been completed, plunger 44 is retracted and 
valve 43 closed, and the supply of air to ori?ces 
38 and 39is cut off. The conveyor I2 now moves 



2,379,090 
toward hopper l3 sufiiciently to move the partially 
opened box shown in Figure 4 to its said station 
two, directly opposite the ori?ce 39, whereupon 
travel of the conveyor 12 stops, another ?lling 
operation is performed, and the ?ow of com 
pressed air to ori?ces 38 and 39 is repeated as 
above described. The cover of a box, having been 
partly opened at station one, stays open during 
movement to station two, due to friction between 
the downwardly extending panels of the cover 
Illa and the upwardly extending panels of bottom 
element [0b which are received within the cover 
element lOa when the box is closed. The ori?ce 
39 oi-station two, being of larger diameter than 
the ori?ce 38 of station one, ‘discharges a stronger 
blast of air upon the partially opened box in reg 
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istry with it, opening it further, to the position I 
shown in Figures 5 and 6, while top stop 29 and 
rail members 2!] and 2t serve to con?ne the box 
upon the conveyor. 
When travel of the conveyor 42 is now re 

sumed the leading end 34a of member 34 is inter 
posed between the now slightly separated cover 
and bottom elements of the box and the cover ele 
ment Illav rides upon the member 34 and up its 
inclined portion 340, continuing its travel by in 
termittent stages until it is completely open when 
it reaches a position between the rear portion 
34a of member 318 and rail member 24, as shown 
in Figure l. vDuring the opening of the cover I?a, 
the complete Width of the bottom portion of the 
box plus the additional width added by the open 
ing of the cover is accommodated by the angled 
position of rail member 21%. Upon further move 
ment towards the ?lling mechanism represented 
in the drawing by hopper IS the open cover Illa 

, is engaged by guide 48 which serves to hold it in 
vertical position by con?ning it between itself 
and rail member 25, so that the box is presented 
to the ?lling mechanism with its cover in open 
position, and the box is thusin readiness to be 
filled. The combined box opening and ?lling 
machine once started operates continually, pre 
senting boxes successively to station one and sta 
tion two, and to the member 34, and since the 
travel of the conveyor and the flow of compressed 
air to orifices 33 and 39 is controlled by the ?ll 
ing mechanism, the various operations of the 
combined machine are synchronously performed. 

It will thus be seen that there has been pro 
vided by this invention a method and apparatus 
in which the various objects hereinabove set 
forth together with many thoroughly practical 
advantages are successfully achieved. As various 
possible embodiments might be made of the me- 
chanical features of the above invention and as 
the art herein described might be varied in var 
ious parts, all without departing from the scope 
of the invention, it is to be understood that all 
matter hereinbefore set forth or shown in the ac 
companying drawings is to be interpreted as il 
lustrative and not in a limiting sense, 
What I claim is: 
l. The method of opening a box having a body 

portion and a hinged cover which comp-rises, di 
recting a jet of air against the box along a por 
tion of the edge of the cover to partially raise 
the said cover by rotating it on its hinge means, 
and thereafter directing a second jet of air 
against the said box along a portion of the edge 
of the partially raised cover, to rotate the cover 
a still further distance on its hingemeans, to 
provide a space between the body portion and the 
cover, and causing relative movement between 
said box, and a member enterable into said space 
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between the vbody portion and theycover of the _ 
box, to complete the opening of said cover. 

2. In connection with the operation of a box 
?lling machine the preliminary steps of opening 
a box, received in closed condition, and which 
has a bottom element including a bottom panel 
and enclosing side panels, and a top element, in 
cluding ‘a top panel, and enclosingside panels, 
hinged to the bottom element and adapted ,to ?t 
over the side panels of the bottom member, which 
comprise, moving the box into alignment with 
a source of ?uid pressure to» thereby initiate open 
ing rotation of the top element around its line of I 
connection with the bottom element, and, while 
the top‘and bottom elements are maintained in 
the thus slightly separated position, by friction, 
moving the box into alignment with a second 
source of fluid pressure to further rotate the said 
top element about its line of hinged connection 
with the bottom, and thereafter causing relative 
movement between said box and a member in 
ser'table into the space thus provided between; 
said top and bottom elements to further rotate 
said top element to uncover said bottom element. 

3. The method of opening boxes having a body 
portion and a cover hinged thereto along one 
edge ‘which comprises, successively directingv 
against the box under an edge of the cover re 
mote from its hinged edge a plurality of streams 
of air of differential force to thereby slightly raise 
the unhinged edge of the cover, and thereafter 
causing relative movement between said partial 
ly opened box and a member adapted to enter 
into the limited space thus provided between they 
cover and the body portions of the box to com‘ 
plete the raising of the cover. . 

4. Apparatus for opening a box having a cover 
element with downwardly projecting side walls 
and a receptacle element with upwardly project 
ing side walls, adapted to be received in said 
cover portion and hingedly connected along its 
rear side wall to the rear side wall of said cover 
element, which comprises, means for successive 
ly directing streams of air against the box adja 

' cent the lower edge of its front side wall to over 
come the frictional engagement between the side 
walls of the box cover and the receptacle element 
respectively, and to slightly separate the cover 
element from the receptacle element, a member 
having an inclined portion positioned to be in 
terposed between the partly separated cover and 
receptacle elements, and means for moving said 
box and said member relatively to cause the cover 
element to ride up the inclined portion of said 
member and thus to assume an angular relation 
to said receptacle element. > 

5. Apparatus for opening a box having a bot 
tom element and a cover element adapted to ?t 
over said bottom element and having a hinge 
connection thereto along a portion of its perime 
ter, the said cover element including a down 
wardly extending panel opposite its said hinged 
connection, said panel having a re-entrant thumb 
‘notch in its lower edge, which comprises, a con 
veyor for the box to be openedpand an elongated 
member supported so as to extend over said con 
veyor in vertically spaced relation thereto, hav 
ing a horizontally extending portion and a por 
tion inclined upwardly from said horizontal por 
tion, a plurality of fluid conduits projecting to 
ward the conveyor, said conduits having nozzles 
substantially in alignment vertically with the said 
thumb notch of said box when said box is sup 
ported on said conveyor, and means for supplying 
?uid under pressure to said conduits whereby, 
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when the conveyor is moved the box thereon may 
be brought into alignment successively with the 
nozzles of said ?uid conduits to cause the fluid 
streams therefrom to enter into the said thumb 
notch of the said cover panel to partially raise 
the said cover and to cause the cover to ride on 
and be further opened by said elongated member 
while said bottom element is confined beneath 
said elongated member. 

6. Apparatus for opening a box comprising bot 
tom and cover portions which comprises, box 
transferring means, a source of air pressure ad 
jacent said transferring means, a member enter 

‘ able into a small space between said bottom and 
cover portions, and means for actuating said box 
transferring means to successively move said box 
into alignment with said source of air pressure 
and to cause said member to be entered into the 
space provided between said bottom and cover 
portions by the action of said air pressure. 

'7. Apparatus for opening a box comprising a 
bottom portion and a cover therefor which com 
prises, means for directing a stream of fluid 
against said box to initiate separation of the said 
portions, means insertable between said bottom 
and cover portions When they are slightly sep 
arated, and means for moving said member and 
said box relatively to cause said member to be in 
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serted between the bottom and cover portions 
after they have been initially separated by said 
?uid stream. 

8. Apparatus for opening a box having a base 
portion to be ?lled and a cover hinged to said 
base portion along one edge which comprises, a 
movable ‘conveyor, a plurality of ori?ces posi 
tioned along the said conveyor, means for sup 
plying ?uid under pressure to said ori?ces, con 
trol means for said ?uid supply means, and a 
member having a. relatively thin forwardly ex 
tending portion substantially parallel to said con 
veyor and a portion inclined upwardly with re 
spect to said forwardly extending portion, said 
conveyor being positioned relative to said ori?ces 
and to said member so that when the conveyor 
is moved a closed box positioned thereon may 

i be brought successively into alignment with the 
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said ori?ces with the unhinged edge portion of 
said cover in opposed relation to said ori?ces, to 
thereby partially raise the said cover, and to 
cause said member to be interposed under said 
cover in the space thus provided between the cover 
and the base of the box, and to cause the cover 
of the box to ride up the said inclined portion of 
said member. 

ARTHUR LE BEAU. 


