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MECHANISM FOR 'OPENING AND EJECTING
"THE CONTENTS OF BOXES

. Charles Thomas Hall, Deptford TLondon, England,
assignor t0 Molins Machine Company, Eimited,

London, England

In Great Brltam Januarv 12 1942
(C1. 2l4—-1.1)

8 Claims.

"This invention concerns 1mpr0vevments in of
relating to mechanism for ‘openifig and ejecting
‘the contents of ‘boxes. The bozes with which the
invenition is concerned aré of the klrid Which
‘comprises 4 tube made of cardboard or hke ma-
terial, in whicH one end at lsast is closed by a
flap ‘having a poftion folded so as to lis within
and against the tube. Such boXes will be ve-
férred to as “boxes of the kind described.”

The object of the invention i§ to prov1de an
improved mechanism whereby boxes of the kind
described may be opened ahd their contzntg eJec:u-
ed endwise.

According to the present invention there is
provided meéchanisin for openitg boXes of the
kind described, wherein an elemert having a ‘claw,
barb or other like projection is a,rrang’ed to be
inserted into and withdrawn from an end of the
box having a cldsure flap, the claw ‘or the like
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projection being mioved into the ‘box (e g be-

yond the end of the folded poition of the flap),
and caused to ehigage the fap (&. g. the edge of
the folded portion of the flap) , 'whereBy on Wwith~

drawal of the element the claw of like piojéction .

Withdraws the ﬂap

Flurther #ecording to the invention there is
provided mechanism for obening ahd ejéc
the contgitts of boXes of the kihd deseri
‘wherein the tube has g fap 45 aforesdid at e
end, comprising in combination meahs to fead
boxes in succession from a supply, meahns towith-
draw the end flaps from engagement with a box,
guide members to raise the withdrawh end Haps
a5 the box is moved laterally and to hold said
flaps clear of the open ends of the box,. and a
pushing member arranged to enter the box 4%
one énd and eject the conténts endwise through
the opposite end. o

A machine made in accordance with the ihven-
tion will now be described by way of exambple
with reference to the accompanying d¥dwitigy in
which:

Figures 1A and 1B together comprise.a front
elevation of the machine;

Figure 2 is'a plan of the machine.

Figure 3 is a side elevation looking in the dl—
réection-of the arrow A, Figure 1A.

Flgure 4 is g diagrammatic plan of the upper
part of Figure 2 and only shows the essential
elements of the box feeding and opening devices

Figure 5 is a side elevation of a box showing
an opening element engaging a: closure flap.

Figures 6 and 7 are 4 plan and elevation re-
spectively of an onemng element drawn to ‘a
largerscale..
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‘hine'ts $top

delivered-to a fuzt',her machi

spectwely of a- stﬂl further kmd of obening ‘dle-
ment.
Figiire 12 shows & devwe for ca.usmg 1HE -

- Tigure 13 15 8-8§66tion of Figlire: 3 on tHe Ime
13==-%3.
«Réfefl-*r'iﬁg‘- t“o‘ he ~'di"’a '

of the kind descrlbed the boxes B F
mg closure ﬂaps at eé,ch e‘

o

lnﬁks mto a ehute 2 from W ch they are _to be

indicated at- § Figire 1By if

be aissembled with cartridges to -

machiné fay be 6f the kind §HOWR in Britfsh

Patent Specification No. 539,184 The boxes cons.

tam fér example, ten lmks whlchiare péfcked in
3, W 1"

al stack of BoXes. )
lower eénd-of the left-hangd rehr raﬂ of the
zme 1s broken away, as theSe lower ends

lar to that of the mght ha}nd ran Wh
shown. A paif of §lop1ng THEss: or unfo"
devices T is prowded ‘ofié being AREd: Héar
end of this table, for the puipose of engai
flaps E and F of the box after they Ha¥e béén
withdiawn. arid Holding ‘theny clear bf ‘the’ 6pen
erids of the box.

A pusher member 8 is adiustably ﬁxed ot the
upper ends: 6t & pair f léVers § 'antt 10 whith
are pivoted at 11 in"a Bracket 12 attackHed to tha
frame 13 of the machine. The lower end of the
lever 10 ‘Has- an ‘ektension: 14 cartying a roller
15 which engages With ‘the ‘surface” of 4 crov&n
cam: 14 ﬁxed on the mam shaft I'l of the ma-
¢hine.” Theé
are urged to* miove’ mwardly by a sprmg
tachéd- to the fidime of the machme, and are
meved sutwardly by the créwn' cam 18 The
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pusher member 8 moves into and out of the lower
part of the magazine for the stack of boxes.

The main shaft |1 carries a further cam 19
whose edge engages a roller 20 attached fo a
lever 21 which is fixed at its lower end to &
spindle 22 pivoted in the frame, its upper end
being connected by a link 23 to a slide 24 slid-
able in guides 25 fixed to the table 4. A rod 26
is fixed to the slide and has a pusher 27 at its
other end. 'The rod passes through a guide brack-
et 28 fixed on the table. A spring 10 effects the
return movement of the lever 21. As the cam-
operated lever 2{ is oscillated, the plunger is
moved to and fro along the table in a direction
transverse to the direction in which the boxes
are moved over the table.

A further lever 29 is fixed to the spindle 22 -

and is connected by a link 30 fo an arm 31 of a
three-armed lever pivoted at 32 on a pin fixed in
the frame of the machine., The uppermost arm
33 of this three-armed lever has pivotally mount-
ed on it a bell-crank lever, one arm 34 of which
is arranged to move to and fro over the table.
The arm 34 has at its free end a claw or barb
35 in the form of a projection on its upper sur-
face which claw is shown more clearly in Fig-
ures 6 and 7. In these views it will be seen that
the claw is serrated or toothed and alternate
serrations are sharp and blunt. The sharp
points enter the material of the box flap and the
blunt parts form stops or registers to limit the
penetration. )

~The bell-crank lever is pivoted to the arm 33
by a pin 36 surrounded by a torsion spring 37
which is arranged to urge the arm 34 towards
the table surface. The other arm 38 of the bell-
crank depends from the pivot and when the arm
33 moves outwardly the arm 38, as will be more
fully described later, is engaged by an adjust-
ing screw 39 located in the arm 33. The screw
in question is omitted from Figure 1A, but a sim-
ilar screw bearing the reference 3% is shown at
the left of the figure. )

“A similar claw member is provided at the op-
posite end of the bed and moved in the opposite
direction to that of the first claw member. This
second claw member is operated by a lever 40
pivoted to the frame at 41 and connected by a
link 42 with the lowermost arm 43 of the above-
mentioned three-armed lever. The other parts
- of the device which are similar to those previ-
ously described bear similar references.

A bracket 44 is fixed at each end of the table
4 and to each bracket there is pivotally attached
at 45 a lever 46 which is pulled downwards by a
spring 47. A pin 48 is fixed to the lever 46 and
at times this pin is engaged by the upper part
of the bell-crank lever. Thus the free end of the
lever 46 is caused to rise and fall at predeter-
mined intervals. At the free end there is fixed
a needle 67. On each bracket 44 there is also
fixed a pin 51.

The guides 5 are joined by a bar 68 and the
whole structure is hinged at 49 so that it can
swing upwards about said hinge. Brackets 50
fixed to the bar 88 engage the tops of the parts
T and locate the structure in the working posi-
tion.

As shown, the machine is driven from the car-
tridge belt assembling machine, see Figure 1B.
The mainshaft 52 of this machine has a bevel
gear wheel 53 fixed on it which engages another
bevel gear wheel 54 fixed on an inclined shaft
55 journalled in brackets as shown. A further
bevel gear wheel 56 on said shaft transmits the
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drive to another bevel gear wheel §7 on a stub
shaft 58. A sprocket 59 is also fixed to said shaft
and a chain 60 tranmits the drive to a sprocket
61 on the main shaft 17. This last sprocket is
not fixed to the shaft but has a number of holes
in it spaced apart around a circle concentric
with the shaft axis. A pin 62 fixed on a hand-
wheel 63 is normally located in one of the holes
and as the handwheel is coupled to the shaft by
a key the drive is transmitted to the shaft through
the pin. If the handwheel is pulled outwards,
that is, in the direction of the arrow Figure 2,
and against the resistance of the spring 64, the
pin is disengaged from the sprocket and the ma-
chine is stopped.

The operation of the machine is as follows,
and is best followed by reference to Figure 4.
Boxes filled with links are placed in the maga-
zine 6 one on top of another to form a vertical
stack. On rotation of the main shaft, the crown
cam 16 and spring 18 cause the pusher 8 to- move
to.and fro, and thus the pusher member moves
into contact with the side of the lowermost box
of the stack and pushes it laterally across the
bed into a position in which it lies directly be-
tween and in line with the two claw members,
which at this stage are drawn back beyond the
edges of the table. On further rotation of the
shaft, the pusher member 8 is drawn back and
when it is clear of the magazine the stack of
boxes moves downwardly so that the lowermost
box of the stack becomes in turn supported on
the table. At the same time the two claw mem-
bers move inwardly toward each other to the
position indicated in Figure 4, the movements
heing more fully described later.

Each box is disposed with the folded-in por-
tions F of its end flaps in contact with the lower
side wall of the box. As the claw members move
inwardly, the leading edges of the claw members
come into contact with the flaps E of the boxes,
and on continued movement pass between the
flaps P and the lower side wall of the box. At
about the end of this inward movement the barbs
reach a position where a link is located and the
resistance offered thereby is sufficient to cause
the barbs to enter the material of the flaps F,
since the insertion of the claws causes the flaps
to be pressed against the links. By this action
the flaps will be withdrawn when the claw mem-
bers move outwardly. ’

The claws are supported as previously men-
tioned on thé bell-crank levers which are pivoted
to the three-armed lever, and the lever 40 respec-
tively. The torsion springs tend to press the
bases of the claw members towards the table 4
as they move over the latter but as the claws
move off the table they swing through an arc
about the pivots 32 and 41 as soon as the stop
screws 39 contact the arms 38 of the bell-cranks,
and all the parts move as one. Later in the out-
ward movement the arms 38 strike against the
fixed pins 51 and then the bell-cranks execute
a slight rotation on their pivots 36. Thus as the
claws move inwards again these movements are
reversed and they swing downwards with an arcu-
ate movement as they approach the flaps E.
Owing to the arcuate movement of the claw
members as they move inwardly, their leading
edges, as they pass between the end flaps and
the lower side wall of the box, have a downward
component of movement until they engage the
lower side wall, whereupon the claw members
turn slightly on their pivots 36 against the action
of the springs 37, and the leading end of the claw
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members slide inwardly along the lower side 'wall
of the box. On the withdrawal movement, the
ends of the claw members slide back along the
lower side wall of the box until such time as the
stops &8, and later the pins 5, arg again engaged
by the beil-cranks upon which the elaw members
meove upward and outward and complete ‘the
withdrawal of the end flaps.

When the claw members have been withdrawn,

the pusher member 8§ again moves inwardly and

pushes the lowermost box of the stack laterally
across the bed into positien between ‘the claws.
The box on which the claw members have just
operated is thus moved still further across the

table by the oncoming box info a position nearer 11:

into line with the reciprocating pusher-27. ‘As
this box is thus moved laterally, the withdrawn
end flaps are engaged by the lower portions of
the sloping guides, the flaps being raised thereby
and held clear of the open ends of the box.
The feading of two further hoxes brings the
box first mentioned into line with the pusher 27
and when a box arrives -in this position the
pusher 27 moves inwardly and enters-the open

end of the box, ejecting the links through the

opposite end. At the same time, owing to ‘the
connection between the levers operating the

pusher 27 and the claw members, the claw mem--

bers move inwardly and commence to operate on
the hox now in the opening position in the man-

it

ner described above, the inward movement of the

claws coinciding with that of ‘the pusher 21.
When the pusher is withdrawn from the first box
the claw members are likewise withdrawn from
the box being cpened.

The pusher member 8 again moves inwardly
and a further box is moved across the bed, with
the result that the first box, which is now empty,
is pushed off the bed down a plate 65 while an-
other box is movad into pesition in line with the
pusher 2%.

The links as they are ejected from a box move
Ly gravity down the chute 2 which forms a con-
tinudation of the surface of the table, and thence
are fed by any suitable means to the assembling
mackhkine. .

As the links are loose in a box, it may happen,
particularly in the case of boxes containing small
Iinks, that the entry of the claws and withdrawal
of the flaps tends to displace or pull out a link.
To prevent this the needles 87 are provided and
are caused to penetrate the material of the top
of the box and project through sufficiently far
to prevent a link from moving cut. These needles
are raiszd by the bell-cranks as they swing up-
wards on the outward movement of the claws,
the arms 32 engaging the pins 48 on the levers
43, As a fresh box comes into the opening posi-
tion the levers 4§ are pulled down by the springs
47 as soon as the arms 34 have moved in again
sufficiently to allow this.

In boxes of the kind described, the folded por-
tion which lies within and against the tube has
to be of a certain minimum length in order that
it may retain the end flap in position and conse-
quenitly in a thin box of this kind (e. g. the box
shown in Figures 4 and 5) the folded portion has
to be nearly as long as in the case of a thicker
box, for example a box half an inch thick has a
folded portion equal in length to that of a box
one inch thick. It will be seen that where articles
such as links are contained in such a thin box,
the claw membeirs would have to move into the
box a distance equal to that occupied by severadl
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links in.order to.engage.the end.of the:flap:F, and 75
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thistends to disturb the contenis.of the box and
hinders the rapid .and -accurate opening of the
:end flaps. ‘For this reason the claw members are
constructed and operate as above described.
‘Where the shape of the box permits the claw
Inembers may be constructed with ends as shown
in Figures 8 and .9, and then operated to move
through arcs as shown until they contact with
the flaps E of the boxes and on continued move-
ment pass between ‘the flaps F and the lower
-side ‘wall until at the end of the movement the
-extreme edges of the flaps I are engaged by the
claws so that when the movement reverses the
flaps are pulled out.

Figures 10 and 11 show another kind of open-
ing device in which the:claw is made of resilient
‘aterial such as spring steel and clamped ‘as
shown to the opening arms.

As the mechanism herein described is intended
for attachment to another machine, such for ex-
ample as the machine referred to for assembling
‘bullets for automatic guns, it is important that
the continuous supply of :the articles contained
in the boxes shall be maintained, and sometimes
‘boxes are inadequately filled -or for some other
‘reasons ‘the supply of links is femporarily inter-
rupted. For instance if a flap fails to open the
‘box may jam. In order to compensate for such
defects, means is provided for advancing feeding
‘'of the present mechanism relatively to the other
‘machine. This is effected by driving the present
mechanism from said machine by the means
described ~which is .operated in the following
qnanner:

If a box jams it may be cleared by lifting ‘the
guides ‘5 about the hinge, a latch 88 being pro-
vided for holding the guides up while the box:is
removed. Meanwhile the ‘machine may be
stopped by pulling the handwheel in the direction
of the arrow as previously described. Then the
guides may be lowered and the handwheel may
‘be rotated to advance the machine until:the chute
i2'is once more filled' with links to normal capacity
andthe handwheel can then be released and the
pin 82 will engage the nearest hole in the sprocket
61 -whereupon the mechanical driving is resumed.

In some cases it may not be convenient to per-
‘mit-the-machine to jam if g boxflap fails to open.
‘For instance if the material of the box is com-
‘parativély stiff or rigid the -jamming of the box
may-be sufficiently severe to cause injury to the
‘machine. To overcome this objection -a device,
such-as isshown:in Figure 12, may be associated
with-each of the unfolding devices 7. The device
consists -of a bracket 71 screwed on to the mem-
‘ber 1,-and -having its free end formed as a pivot
-at 2. A lever 13 is.attached to the pivot and
dtsfree end isnormally in engagement with.a flap
which has just been opened by the device T and
therefore standing upright between:the device 1
and the lever 13.

The lever 13 presses .against the stud of a
.switch 74 which is of the kind known as a “Micro-
switeh,” These switches, although of small size

-and requiring only a slight movement of the

stud to operate them, are fit for usein an ordinary
power _circuit .and the connections from the
switch, which are indicated by wires in the fig-
-ure, lead to.the motor which drives the machine,
and normally the stud is pressed inwards by the
Tflaps of the boxes, and under these conditions the
motor is running. If, however, a box.flap fails
:t0 .open, there will be no flap between the lever
{13 ‘angd the :surface :of the member 1, and the

ispring pressure.ofthe -switch:stud will move:the




4

lever towards the right and the switch will move
into the “off” position, and the motor will stop.

What I claim as my invention and desire to
secure by Letters Patent is:

1. Mechanism for opening tubular cardboard
boxes having a closure flap at at least one end,
said flap having a portion folded so as to ilie
within and against the tube when closed, said
mechanism comprising a support for a box, an
element having a claw-like projection, means ar-
ranged to insert said element into and to with-
draw it from an end of a box having a-closure
flap when said box is on said support, said means
being so arranged that the claw-like projection
is moved into the box and caused to engage the
flap, whereby on withdrawal of the element the
claw-like projection withdraws the flap, a point-
ed element adapted to penetrate a wall of a box
and prevent any of the contents from being with-
drawn by said opening element, and means mov-
able in timed relationship with the claw-like ele-
ment to cause the pointed element to hold the
contents against withdrawal during the opening
of the flap.

2. Mechanism for opening tubular cardboard
boxes having a closure flap at each end, each
said flap having a portion folded so as to lie
within and against the tube when closed said
mechanism comprising a support for a box, feed-
ing means to feed boxes in succession from a sup-
ply to said support, elements having claw-like
projections, means to insert said elements into
and withdraw them from the respective ends of
a box when said box is on said support, said means
being so arranged that the claw-like elements are
moved into the box to engage the flaps, whereby
on withdrawal the claw-like elements withdraw
the flaps, means to move a box laterally from
said support after the flaps have been withdrawn,
guide members to engage the withdrawn end flaps
as the box moves laterally and to hold said flaps
clear of the open ends of the box and a pusher
member arranged to enter the box at one end
and eject the contents endwise through the op-
posite end of the box.

3. Mechanism for opening tubular cardboard
boxes having a closure flap at each end, each
said flap having a portion folded so as to lie
within and against the tube when closed, said
mechanism comprising a support for a box, feed-
ing means to feed boxes in succession from a
supply to said support, elements having claw-like
projections, means to insert said elements into
and withdraw them from the respective ends of
a box when said box is on said support, said
means being so arranged that the claw-like ele-
ments are moved into the box to engage the flaps
whereby on withdrawal the claw-like elements
withdraw the flaps, means to move a box laterally
from said support after the flaps have been with-
drawn, guide members to engage the withdrawn
end flaps as the box moves laterally and to hold
said flaps clear of the open ends of the box, a
pusher member arranged to enter the box at one
end and eject the contents endwise through the
opposite end of the box, and means movable in
timed relationship with the pointed elements and
claw-like elements to cause said elements to hold
the contents from being withdrawn during the
opening of the flaps. '

4. Mechanism for opening tubular cardboard
boxes having a closure flap at each end, each said
flap having a portion folded so as to lie within and
against the tube when closed, said mechanism
comprising a support for a box, feeding means
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1o feed boxes in succession from a supply to said

support, elements having clawlike projections,
means. to insert said elements into and withdraw
them from the respective ends of a box when
said box is on gsaid support, said means being so
arranged that the claw-like elements are moved
into the box beyond the end of the folded portion
of the flap and caused to engage the edge of the
folded portion, whereby on withdrawal the claw-
like elements withdraw the flaps, means to move
a box laterally from said support after the flaps

‘have been withdrawn, guide members to engage

the withdrawn end flaps as the box moves lat-
erally and to hold said flaps clear of the open ends
of the box, and a pusher member arranged to
enter the box at one end and eject the contents
endwise through the opposite end of the box.

5. Mechanism for opening tubular cardboard
boxes having a closure flap at each end, each
said flap having a portion folded so as to lie
within and against the tube when closed, said
mechanism comprising a support for a box, feed-
ing means to feed boxes in succession from a
supply to said support, elements having claw-
like projections, means to insert said elements
into and withdraw them from the respective
ends of a box when said box is on said support,

. said means being so arranged that the claw-
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like elements are moved into the box beyond
the end of the folded portion of the flap and
caused to engage the edge of the folded portion,
whereby on withdrawal the claw-like elements
withdraw the flaps, means to move a box later-
ally from said support after the flaps have heen
withdrawn, guide members to engage the with-
drawn end flaps as the box moves laterally and
to hold said flaps clear of the open ends of the
box, a pusher member arranged to enter the
box at one end and eject the contents endwise
through the opposite ends of the box, and means
movable in timed relationship with the pointed
elements and claw-like elements to cause said
elements to hold the contents from being with-
drawn during the opening of the flaps.

6. Mechanism for opening tubular carboard
boxes having a closure flap at each end, each
said flap having a portion folded so as to lie
within and against the tube when closed, said
mechanism comprising a support for a box,
feeding means to feed boxes in succession from a
supply to said support, elements having claw-
like projections, means to insert said elements
into and withdraw them from the respective
ends of a box when said box is on said support,
said means being so arranged that the claw-
like elements are moved into the box to engage
the flaps, whereby on withdrawal the claw-like
elements withdraw the flaps, means to move a
box laterally from said support after the flaps
have been withdrawn, guide members to engage
the withdrawn end flaps as the box moves later-
ally and to hold said flaps clear of the open ends
of the box, a pusher member arranged to enter

‘the box at one end and eject the contents end-

wise through the opposite end of the bhox, and

-an electric switch detector device adapted to

cooperate with the opened flaps and operable
to stop the mechanism if a closure flap is not
opened.

7. Mechanism for opening tubular cardboard
boxes having a closure flap at each end, each
said flap having a portion folded so as to lie

‘within and against the tube when closed, said

mechanism comprising a support for a box, feed-

.ing means to feed boxes in succession from a
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supply to said support, elements having claw-
like projections, means to insert said elements
into and withdraw them from the respective
ends of a box when said box is on said support,
said means being so arranged that the claw-
like elements are moved into the box to engage
the flaps, whereby on withdrawal the claw-like
elements withdraw the flaps, means to move a
box laterally from sald support after the flaps
have been withdrawn, guide members to engage
the withdrawn end flaps as the box moves later-
ally and to hold said flaps clear of the open
ends of the box, a pusher member arranged to
enter the box at one end and eject the contents
endwise through the opposite end of the box,
means movable in timed relationship with the
pointed elements and claw-like elements to cause
said elements to hold the contents from being
withdrawn during the opening of the flaps, and
an electric switch detector device adapted to co-
operate with the opened flaps and operable to

l
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stop the mechanism if a closure flap is not
opened.

8. Mechanism for opening tubular cardboard
hoxes having a closure flap at at least one end,
said flap having a portion folded so as to lie
within and against the tube when -closed, said
mechanism comprising a support for box, an

- element having a claw-like. projection, means

10
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arranged to insert said element into and to with-
draw it from an end of a box having a closure
flap when said box is on said support, said means
being so arranged that the claw-like projection
is moved into the box and caused to engage the

flap, whereby on withdrawal of the element the

claw-like projection withdraws the flap, and an
electric switch detector device adapted to co-
operate with the opened flap and operable to
stop the mechanism if the closure flap is not
opened.

CHARLES THOMAS HALL.




