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) Carton feeder.

@ An apparatus for feeding cartons which com-
prises a guide for holding the carton in alignment
with a mandrel outwardly thereof while rendering the
carton free to move inward toward the mandrel or
outward away therefrom, a slider reciprocatingly
movable inward and outward along the guide, a
carton pushing pawl pivotably mounted on the slider
so as to be pivotally movable between a position of
engagement with the carton as held by the guide

and a nonengagement position, and a spring for
urging the pawl to pivotally move toward the en-
gagement position. With the outward movement of
the slider, the pawl is pivotally moved from the
engagement position to the nonengagement position
against the spring by coming into contact with the
inner end of the carton as held by the guide and
further moves along the outer surface of the carton
from its inner end to the outer end thereof.
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BACKGROUND OF THE INVENTION

The present invention relates to an apparatus
for feeding cartons to be filled with milk or the like
to carton bottom forming mandrels by fitting the
carton around the mandrel.

Such carton feeders conventionally comprise a
guide for holding the carton in alignment with the
mandrel outwardly thereof while rendering the car-
ton free to move inward toward the mandrel or
outward away therefrom, a slider reciprocatingly
movable inward and outward along the guide, a
carton pushing pawl pivotably mounted on the slid-
er so as to be pivotally movable between a position
of engagement with the carton as held by the
guide and a nonengagement position, and means
for pivotally moving the carton pushing pawl toward
the engagement position when the slider moves
inward and pivotally moving the pawl toward the
nonengagement position when the slider moves
outward. The pivotally moving means comprises a
drive device including a hydraulic cylinder attached
tfo the slider, and a control device for operating the
drive device as timed with the inward and outward
movement of the slider.

With the conventional carton feeder described,
the hydraulic cylinder is attached to the slider, so
that the reciprocatingly movable portion including
the slider has a great weight, which results in a
great load for driving the slider. Moreover, the drive
device and control device for pivotally moving the
carton pushing pawl are complex in construction.

SUMMARY OF THE INVENTION

The main object of the present invention is fo
overcome the above problems and provide a car-
ton feeder comprising a slider of reduced weight,
and a drive device and a control device which are
simplified in construction for pivotally moving a
carton pushing pawl.

The present invention provides an apparatus
for feeding cartons which comprises a guide for
holding the carton in alignment with a mandrel
outwardly thereof while rendering the carton free fo
move inward toward the mandrel or outward away
therefrom, a slider reciprocatingly movable inward
and outward along the guide, a carton pushing
pawl pivotably mounted on the slider so as to be
pivotally movable between a position of engage-
ment with the carton as held by the guide and a
nonengagement position, and means for pivotally
moving the carton pushing pawl toward the en-
gagement position when the slider moves inward
and pivotally moving the pawl toward the nonen-
gagement position when the slider moves outward.
The apparatus is characterized in that the pivotally
moving means comprises a spring for biasing the
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carton pushing pawl in a direction to pivotally move
the pawl from the nonengagement position to the
engagement position, the carton pushing pawl be-
ing pivotally movable with the outward movement
of the slider from the engagement position to the
nonengagement position against the biasing force
of the spring by coming into contact with the inner
end of the carton as held by the guide and further
movable with the slider from the inner end of the
carton to the outer end thereof along the outer
surface of the carton.

With the carton feeding apparatus of the
present invention, the pivotally moving means com-
prises a spring for biasing the carton pushing pawl
in a direction to pivotally move the pawl from the
nonengagement position to the engagement posi-
tion, is pivotally moved with the outward movement
of the slider from the engagement position to the
nonengagement position against the biasing force
of the spring by coming into contact with the inner
end of the carton as held by the guide and is
further moved by the slider from the inner end of
the carton to the outer end thereof along the outer
surface of the carton. Accordingly, there is no need
fo attach a drive source to the slider for pivotally
moving the carton pushing pawl, but the slider
needs to be provided with the spring only. This
reduces the weight of the reciprocatingly movable
portion including the slider.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation of a carton feeder of
the present invention and means provided
therearound;

FIG. 2 is a side elevation of the carton feeder of
the invention;

FIG. 3 is a plan view of the same feeder;

FIG. 4 is a view in cross section taken along the
line IV-1V in FIG. 3;

FIG. 5 is a view in cross section taken along the
line V-V in FIG. 3;

FIG. 6 is a perspective view showing carton
pushing pawls as attached to a slider and the
portion of the feeder in the vicinity of the inner
end of the slider; and

FIG. 7 is a fragmentary plan view partly broken
away and showing the same.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT

An embodiment of the invention will be de-
scribed next with reference to the drawings.

FIG. 1 shows an intermittently driven rotary
body 12 having radial mandrels 11 for forming
carton bottoms. One of the mandrels 11 is stopped
as inclined outwardly downward at a feed station S,
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at which a carton feeder is disposed. The feed
station S comprises an outer receiving position S1
and an inner standby position S2 which are out-
ward from and in alignment with the mandrel 11
stopped at the station.

The carton feeder comprises a guide 21 for
holding a carton C in alignment with the mandrel
11 outwardly thereof while rendering the carton
free to move inward or outward, a magazine 22
disposed obliquely above the guide 21 and con-
taining flat cartons C as stacked up, a transfer
device 23 for withdrawing cartons C one by one
from the magazine 22, fransferring the withdrawn
carton C to the receiving position S1 while opening
the carton from the flat form to a tubular form of
rectangular to square cross section and causing
the guide 21 to hold the tubular carton C, and a
loader 24 for transporting the carton C as held by
the guide 21 from the receiving position S1 to the
mandrel 11 via the standby position S2.

Referring to FIGS. 3 to 5, the guide 21, maga-
zine 22 and fransfer device 23, except for the
loader 24, each serve as one of two units which are
identical in construction although oriented in op-
posite directions transversely of the feeder.

Since the devices other than the guide 21 and
the loader 24 are not relevant directly to the
present invention, the guide 21 and the loader 24
only will be described below.

The guide 21 comprises a pair of outer upper
and lower guide rails 31, 32 arranged at the outer
receiving position S1, and a pair of inner upper and
lower guide rails 33, 34 arranged at the inner
standby position S2. As shown in FIG. 4, the outer
guide rails 31, 32 are formed respectively with
opposed guide recessed portions 35, 35 shaped in
conformity with the corner of the carton C opened
to the tubular form. As seen in FIG. 5, on the other
hand, the inner guide rails 33, 34 each have a
guide face carrying a row of guide rollers 36 in-
stead of the recessed portion 35. The lower 34 of
the inner upper and lower guide rails 33, 34 is
provided at its outer end with a retainer piece 37
for preventing the carton from moving reversely.
The retainer piece 37 has a projection 38 projec-
ting into the path of transport of the carton.

The loader 24 comprises a guide rod 41 ex-
tending between the right and left guides 21 in
parallel to the path of transport, a sleevelike slider
42 slidably fitted around the guide rod 41, right and
left two outer carton pushing pawls 44 extending
laterally away from each other and fixed to the
outer end of the slider 42 on opposite sides thereof
each by an outer bracket 43 L-shaped when seen
from above for pushing the carton C as held by the
guide 21 at the receiving position S1 from this
position S1 to the standby position S2, and right
and left two inner carton pushing pawls 47 pivotally
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movable toward or away from each other and at-
tached to the inner end of the slider 42 on opposite
sides thereof each by an inner bracket 45 L-shaped
when seen from above for pushing the carton C as
held by the guide 21 at the standby position S2
from this position S2 to the mandrel 11.

A pivotal arm 51 has an outer end linked by a
connecting rod 52 to the slider 42 and a base end
fixed to a horizontal shaft 53 rotatable by an unil-
lustrated drive mechanism (see FIG. 1).

The right and left outer carton pushing pawls
44 are each in the form of a strip and have an
outer end extending into the path of transport of
the carton which is guided by the guide 21.

As shown in detail in FIGS, 6 and 7, the inner
bracket 45 is provided at its inner end with op-
posed horizontal walls 61. Connected between
these walls 61 are a spring mount plate 62 posi-
tioned at their outer ends and a pivot 63 close to
these outer ends.

A rectangular parallelepipedal mount block 64
is positioned between the opposed walls 61 and
rotatably mounted on the pivot 63. Each inner
carton pushing pawl 47 is in the form of a strip
plate having a base end fixed to the block 64 and
extending inward from the block 64. The pawl 47
carries a contact roller 65 close to its inner end.
(The roller 65 projects upward from the left pawl 47
or downward from the right pawl 47 as shown in
FIG. 6.) Each inner carton pushing pawl 47 has a
V-shaped engaging notch 66 formed in its inner
end.

A stopper arm 67 extending outward as op-
posed to the spring mount plate 62 has a base
portion fixed to the mount block 64. The spring
mount plate 64 and the stopper arm 67 have at-
tached to their opposed surfaces a recessed spring
retainer 68 and a projecting spring retainer 69,
respectively. A coiled compression spring 71 is
provided between the two retainers 68, 69. Extend-
ing through the stopper arm 67 in screw-thread
engagement therewith is a stopper bolt 72 posi-
tioned close to the outer end thereof and bearing at
its forward end against the base portion of the
inner bracket 45. A position adjusting nut 73 is
screwed on the stopper bolt 72. The arrangement
described renders the inner pawl 47 pivotally mov-
able between an engagement position indicated in
solid lines in FIG. 7 and a nonengagement position
indicated in broken lines in the drawing, further
biasing the pawl 47 toward the engagement posi-
tion. The engagement position of the pawl 47 is
adjustable by rotating the stopper bolt 72 with the
position adjusting nut 73 loosened.

Now, suppose the slider 42 is in the outer limit
position of its stroke, and two cartons C are held
by the guide 21 at the receiving position S1 and
the standby position S2, respectively. When the
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slider 42 is moved inward from this state, the outer
carton Pushing paw! 44 comes into contact with the
outer end of the carton C at the receiving position
S1 and the inner carton pushing pawl 47 comes
into contact with the outer end of the carton C at
the standby position S2, pushing the two cartons C
inward. Upon the slider 42 reaching the inner limit
position of its stroke, the carton C in the receiving
position S1 is transferred to the standby position
S2, and the carton C in the standby position S2 is
fitted around the mandrel 11.

Subsequently, the slider 42 moves rearward,
whereupon the outer pawl 44 moves outward as it
is, while the roller 65 on the inner pawl 47 is
brought info contact with the inner end of the
carton C in the standby position S2 to compress
the spring 71, whereby the inner pawl 47 is pivot-
ally moved from the engagement position to the
nonengagement position. In this state, the roller 65
is rolled along the outer surface of the carton C
and moved past the carton C, whereupon the inner
pawl 47 returns to the original engagement posi-
tion. Even if the carton C acts to move by being
pushed outward upon the roller 65 coming into
contact with the carton C, the retainer piece 37
prevents this movement.

When the slider 42 has returned to the outer
limit position, another carton C is delivered from
the magazine 22 and held in the receiving position
S1. The feeder thus returns to the initial state
described to complete one cycle of feeding opera-
tion.

Claims

1. An apparatus for feeding tubular cartons C
having a rectangular to square cross section 1o
bottom forming mandrels (11) by fitting the
carton around the mandrel while the mandrel is
stopped at a feed station (S) the carton feeding
apparatus comprising:

a guide (21) for holding the carton (C) in
alignment with the mandrel (11) outwardly
thereof while rendering the carton free to move
inward toward the mandrel or outward away
therefrom,

a slider (42) reciprocatingly movable in-
ward and outward along the guide (21),

a carton pushing pawl (47) pivotably
mounted on the slider (42) so as to be pivotally
movable between a position of engagement
with the carton (C) as held by the guide (21)
and a nonengagement position, and

means for pivotally moving the carton
pushing pawl! (47) toward the engagement po-
sition when the slider (42) moves inward and
pivotally moving the pawl (47) toward the non-
engagement position when the slider (42)
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moves outward,

the carton feeding apparatus being char-
acterized in that the pivotally moving means
comprises a spring (71) for biasing the carton
pushing pawl (47) in a direction to pivotally
move the pawl (47) from the nonengagement
position to the engagement position, the car-
bon pushing pawl (47) being pivotally movable
with the outward movement of the slider (42)
from the engagement position to the nonen-
gagement position against the biasing force of
the spring (71) by coming into contact with the
inner end of the carton (C) as held by the
guide (21) and further movable with the slider
from the inner end of the carton (C) to the
outer end thereof along the outer surface of
the carton (C).

An apparatus as defined in claim 1 wherein the
carton pushing pawl (47) has an inner end
formed with a notched portion engageable with
the rear end of the carton C as held by the
guide (21).

An apparatus as defined in claim 1 or 2
wherein the carton pushing pawl (47) is pro-
vided close to an inner end thereof with a roller
(65) rollable on the outer surface of the carton
(C) as held by the guide (21) when the pawl
(47) moves along the outer surface of the
carton (C) from its inner end to the outer end
thereof.

An apparatus as defined in claim 1 wherein a
retainer member (37) is provided for prevent-
ing the carton (C) as held by the guide (21)
from moving reversely when the carton push-
ing pawl! (47) comes into contact with the inner
end of the carton (C).

An apparatus as defined in claim 1 wherein a
stopper (72) is provided for determining the
engagement position to control the range of
pivotal movement of the carton pushing pawl
(47) and the engagement position to be deter-
mined by the stopper (72) is adjustable.
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