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@ Apparatus for capping containers.

@ An apparatus for capping containers comprises a
primary suction member (31) for attracting the cen-
tral portion of a cap (L) at the lowermost position
within a cap stacker (11), and a secondary suction
member (34) for attracting a peripheral portion of the
cap. Although both the suction members are
stretchable, the secondary suction member is con-
tractable more greatly than the primary suction
member when attracting the cap. Both the suction

‘members attract the cap in the lowermost position

within the stacker at the same time to withdraw the
cap from the stacker, whereupon the secondary suc-
tion member contracts more greatly than the primary
suction member to create a clearance between the
attracted cap and another cap adjacent thereto im-
mediately thereabove, permitting air to flow in be-
tween the two caps through the clearance to prevent
occurrence of a negative pressure.
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APPARATUS FOR CAPPING CONTAINERS

BACKGROUND OF THE INVENTION

The present invention relates to an apparatus
for capping containers.

Conventional apparatus of the type mentioned
comprise a cap stacker disposed above a path of
transport of containers and having a delivery open-
ing facing downward, a horizontal rotary shaft at-
tached to a lift member so as to be movable
upward and downward between the path and the
cap stacker, and a suction member attached as
directed outward to the horizontal rotary shait so as
to attract the central portion of a cap at the lower-
most position within the cap stacker when the lift
member is at the upper limit position of ifs upward-
downward stroke. When the [ift member is at the
upper limit position of its stroke, the suction mem-
ber attracts thereto the central portion of the cap in
the lowermost position within the cap stacker,
whereupon the lift member descends, and the ro-
tary shaft rotates through 180 degrees during the
descent, whereby the cap is withdrawn from the
cap stacker and fitted over a container transported
to a position therebelow.

The cap stacker contains a multiplicity of caps
as stacked up, and it is likely that the adjacent
caps are in fitting contact with each other. When
such caps are to be withdrawn one by one from
the lowermost position, a negative pressure is likely
to occur between the cap in the lowermost position
and another cap adjacent to this cap immediately
thereabove, permitting at least the two caps fo be
withdrawn as fitted together. To preclude this, the
edge portion of the stacker defining the cap deliv-
ery opening is conventionaily provided with a sepa-
rating claw having a tip partly projecting info the
delivery opening for scratching a peripheral portion
of the cap to be withdrawn to separate off the cap.

The conventional apparatus encounters no
problem if the attraction between the caps fitting
together is relatively smalt but fails to reliably sepa-
rate the cap from another if the attraction is rela-
tively great.

SUMMARY OF THE INVENTION

The main object of the present invention is o
provide an apparatus for capping containers which
is adapted to reliably separate caps fitting together
regardless of the magnitude of attraction between
the caps.

The present invention provides an apparatus
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for capping containers which comprises a cap
stacker disposed above a path of transport of con-
tainers and having a delivery opening facing down-
ward, a horizontal rotary shaft attached to a liit
member so as to be movable upward and down-
ward between the path and the cap stacker, a
primary suction member outwardly stretchable and
attached as directed outward to the horizontal ro-
tary shaft so as to atiract the central portion of a
cap at the lowermost position within the cap stack-
er when the lift member is at the upper limit
position of its upward-downward siroke, and a sec-
ondary suction member outwardly stretchable and
attached as directed outward to the horizontal ro-
tary shaft so as to attract a peripheral portion of the
cap, the secondary suction member being inwardly
contractable by an amount larger than the primary
suction member when attracting the cap.

With the container capping apparatus of the
present invention, the central portion of a cap in the
lowermost position within the cap stacker is at-
tracted by the primary suction member, with a
peripheral portion of the cap attracted by the sec-
ondary suction member, whereupon the secondary
suction member inwardly coniracts more greatly
than the primary suction member, whereby the
peripheral portion of the cap in the lowermost posi-
tion is pulled down. This produces a clearance
between the peripheral portion of the cap attracted
to the secondary suction member and the periph-
eral portion of another cap immediately above the
cap, permitting air to flow in between the two caps
through the clearance to preclude occurrence of a
nagative pressure therebetween.

Accordingly, the apparatus of the present in-
vention reliably separates the caps fiiting together
even if the atiraction therebetween is great.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view partly broken away
and showing an apparatus embodying the inven-
tion;

FIG. 2 is a view in vertical section of the appara-
tus; and

FIGS. 3 (a), (b) and (c) are views for illustrating
a capping operation.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT

An embodiment of the present invention will be
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described next with reference to the drawings.

The illustrated container capping apparatus
comprises a cap stacker 11 disposed above a path
of transport of containers (in the direction of arrow
C), and a horizontal rotary shaft 13 attached to a lift
member 12 so as to be movable upward and
downward between the path and the cap stacker
11.

An L-shaped frame 14 is disposed at one side
of the transport path and has a horizontal support
plate 15 attached to the upper end of the frame 14
in a cantilever fashion and projecting above the
path. The horizontal plate 14a of the frame 14 and
the support plate 15 are interconnected by a verti-
cal guide rail 16 for guiding the lift member 12. A
vertical hydraulic cylinder 17 is attached as di-
rected upward to the horizontal plate 14a and has a
piston rod 18 coextensive with the guide rail 16.

The cap stacker 11 comprises a vertical hollow
cylindrical frame 22 attached to and exiending
through the support plate 15 and a downwardly
facing delivery opening 21, and a plurality of guide
rods 23 provided upright on the upper end of the
frame 22. The stacker 11 contains a multiplicity of
shallow dishlike caps L as stacked up and turned
upside down. The upper end of the piston rod 18 is
connected to the lift member 12. The horizontal
rotary shaft 13 extends through the lift member 12
across the direction of fransport of containers per-
pendicular thereto and is rotatably supported by
the lifft member 12. The shaft 13 has a disk 24
attached to one end thereof and a cubic vacuum
head 25 attached to the other end thereof. Al-
though not described in detail, a plurality of cutouts
26 are formed in the outer peripheral edge of the
disk 24. The vertical plate 14b of the frame 14 is
provided with a plurality of rollers 27 arranged
along the path of upward and downward movement
of the disk 24. With the upward or downward
movement of the lift member 12, the disk 24
moves upward or downward, with the cutout por-
tions 26 coming into engagement with the rollers
27 successively, whereby the horizontal rotary
shaft 13 is reversibly rotated through 180 degrees
in either direction.

FIG. 2 shows the lift member 12 immediately
before reaching the upper limit of its upward and
downward stroke. In this state, a primary vacuum
cup 31 is attached as directed upward to the upper
side of the vacuum head 25. On the other hand, a
bracket 32 in the form of a cantilevered horizontal
plate is attached to the bottom side of the vacuum
head 25. A vertical pipe 33 connected upright to
the outer end of the bracket 32 has a secondary
vacuum cup 34 attached as directed upward to the
upper end of the pipe 33. The primary vacuum cup
31 and the secondary vacuum cup 34 are arranged
side by side and spaced apart by a predetermined
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distance. The primary vacuum cup 31 is opposed
from below to the central portion of the cap L at the
lowermost position within the cap stacker 11, and
the secondary vacuum cup 34 is opposed from
below to an outer peripheral portion of the same
cap L. The central portion of the cap L within the
stacker 11 is at a higher level than the peripheral
portion thereof. In corresponding relation with this,
the attracting face of the primary vacuum cup 31 is
at a higher level than that of the secondary vacuum
cup 34. Each of the primary and secondary vacu-
um cups 31 and 34 is made of rubber or like
elastic material. The secondary vacuum cup 34 is
provided at its base portion with a bellows portion
35. The secondary vacuum cup 34 is inwardly
contractable more greatly than the primary vacuum
cup 31 by the contraction of the bellows portion 35
when attracting the cap.

The horizontal rotary shaft 13 is concentrically
formed with an air channel 41 along its axis and
has two communication ports 42, 43 formed in its
peripheral wall defining the channel 41. The vacu-
um head 25 is formed with a passageway 44 for
holding the port 42 in communication with the
primary vacuum cup 31. An annular groove 45
communicating with the other port 43 is formed in
the inner peripheral surface of the lift member 12
defining the shaft bore. A primary air supply pipe
47 is connected by a union 46 to the lift member
12 in communication with the annular groove 45. A
secondary air supply pipe 48 branching from the
union 46 is connected to the lower end of the
vertical pipe 33 by another union 49.

An air jet nozzle 51 is suspended by a bracket
52 from the outer end of the support plate 15. The
air jet nozzle 51 has an orifice 53 which is posi-
tioned close to the secondary vacuum cup 34 at a
slightly lower level than the attracting face thereof.

The cap supply operation of the apparatus will
be described next with reference o FIGS. 3 (a) to
(c). 7

When the lift member 12 moves up to the
upper limit of its upward-downward stroke, the pri-
mary vacuum cup 31 comes into contact with the
lower surface of central portion of the cap L in the
lowermost position within the stacker 11, with the
secondary vacuum cup 34 coming into contact with
the lower surface of a peripheral portion of the
same cap L (FIG. 3 (a)). Subsequently, the two
vacuum cups 31, 34 are brought into operation for
suction, whereupon the central portion of the cap L
is atfracted to the primary vacuum cup 31 and the
peripheral portion of the same cap L to the secon-
dary vacuum cup 34. With the suction operation,
the beilows portion 35 of the secondary vacuum
cup 34 contracts, so that the peripheral portion of
the cap L is pulled downward as atiracted to the
secondary vacuum cup 34. This creates a clear-
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ance between the cap L and the peripheral portion

of another cap L immediately thereabove. Simulta-
neously with this, air is forced out from the air jet
nozzle 51 into a space between the two caps L
through the clearance (FIG. 3 (b)). The lift member 5
12 then descends, whereby the cap L is lowered as

held attracted to the two vacuum cups 31, 34 and
withdrawn from the stacker 11 (FIG. 3 {(c)). Through

the capping operation which will not be described

in detail but is generally well known, the horizontal 70
rotary shaft 13 is rotated through 180 degrees

while the lift member 12 subsequently descends to

the lower limit of its stroke, whereby the two vacu-

um cups 31, 34 are directed downward to position

the cap L face up. The cap is released from the 15
suction and fitted over a container.

Claims

20
1. An apparatus for capping containers comprising:
a cap stacker disposed above a path of transport of
containers and having a delivery opening facing
downward,
a horizontal rotary shaft attached to a lift member 25
so as to be movable upward and downward be-
tween the path and the cap stacker,
a primary suction member outwardly stretchable
and attached as directed outward to the horizontal
rotary shaft so as to attract the central portion of a 30
cap at the lowermost position within the cap stack-
er when the lift member is at the upper limit
position of its upward-downward stroke, and
a secondary suction member outwardly stretchable
and attached as directed outward to the horizontal 35
rotary shaft so as to attract a peripheral portion of
the cap, the secondary suction member being in-
wardly contractable by an amount larger than the
primary suction member when attracting the cap.
2. An apparatus as defined in claim 1 wherein each 40
of the primary suction member and the secondary
suction member comprises a vacuum cup made of
elastic material.
3. An apparatus as defined in claim 2 wherein the
secondary suction member is provided at its base 45
portion with a bellows portion made of elastic ma-
terial.
4. An apparatus as defined in claim 1 wherein an
air jet nozzle is so disposed that the orifice thereof
is positionable as opposed to a space between the 50
cap attracted to the secondary suction member
and another cap immediately above the cap.
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