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3,302,278
METHOD OF INSERTING GASKETS
IN BOTTLE CAPS
Ralph H. Whitney, Glasshoro, N.J., assignor to Gwens-
Hllinois, Inc., a corporation of Chio
Filed Feb. 19, 1965, Ser. No. 431,546
6 Claims. (ClL 29—429)

This invention relates to methods of inserting annular
gaskets into bottle caps.

Previously - available machines for automatically in-
serting gaskets into bottle caps have not solved the prob-
lem of being able to consistently maintain successful
operation at high output rates. As output rate require-
ments are increased, existing machines have been modified
or refined in an attempt to increase their production rate.
In general, the refinements and modifications have been
in the form of increasingly complex mechanisms and con-
trols. An increased output rate obviously calls for a
higher degree of precision in synchronization of move-
ment between parts, and as the number and complexity
of parts increases, the problems of maintenance and
adjustment likewise increase. In recent years, a point
of no return appeared to have been reached in that fur-
ther refinements or improvements to existing machines
became self defeating. The number of adjustments re-
quired to properly set up the machine became so numer-
ous that it was a practical impossibility to maintain all
of the adjustments consistently accurate for any practical
period of time. It was not uncommon to spend several
weeks in adjusting, setting up, testing and re-adjusting
a newly installed machine to bring the machine up to its
rated production rate.

Probably the two most difficult problems encountered
in previously employed machines of this type were the
accurate synchronization of the feeding of caps and
gaskets in accurately timed relationship to each other to
the point at which the gasket was inserted and the han-
dling of the gasket during the inserting operation.

Accordingly, it is one major object.of the present in-
vention to provide a method of inserting gaskets into
bottle caps which does not require a highly precise syn-
chronization between the cap and gasket feeding move-
ments.

It is another major object of the present invention to
provide a method for inserting gaskets into bottle caps
at an extremely high production rate which is capable
of being performed by a relatively simple mechanism re-
quiring a minimum amount of adjustment.

Still another object of the invention is to provide a
method of inserting gaskets into bottle caps at high pro-
duction rates in which the gasket is handled in a manner
minimizing the possibility of tearing of the gasket.

Still another object of the invention is to provide a
method of inserting gaskets into bottle caps in which the
feeding and insertion of the gaskets is controlled by the
caps to achieve a self-synchronized inserting operation.

The foregoing, and other objects, are achieved in an
operation in which a continuous line of bottle caps in in-
verted position is fed along a first path on a conveyor.
Gaskets are fed edgewise down a vertically inclined path
to a ready position at which a gasket is releasably held
with its lower portion projecting downwardly into the
interior of an inverted cap moving along a conveyor. A
trapping mechanism, which may be conveniently in the
form of a roller at the outer end of a pivot arm is swung
through the central opening of a gasket in the ready
position into contact with the trailing portion of the
upwardly projecting skirt. of the inverted cap on the con-
veyor. As the cap moves forwardly, the roller moves
with the cap and eventually engages the lower end of
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the gasket. .Continued movement of the cap and roller
pulls the gasket from its releasable support by virtue of
the trapping action of the roller and the gasket falls from
the ready position into one in which its major portion
is located in the interior of the next successive cap. As
the caps move forwardly on the conveyor, the roller rides
up the interior wall of the trailing portion of the skirt
of the first cap, across the outwardly facing edge of the
skirt and then swings downwardly about the pivot point
of the roller supporting arm toward the trailing portion
of the skirt wall of the next successive cap. Gaskets are
fed both by gravity and air pressure so that as the roller
swings toward the trailing portion of the next successive
cap, a second gasket is in a ready position and the roller
swings through the central opening of the second gasket
toward the trailing skirt wall of the cap. This action
also assists in moving the previous gasket toward its final
seated position.

Other objects and features of the invention will be-
come apparent by reference to the following specification
and to the drawings.

In the drawings:

FIGURE 1 is a side elevational view with certain parts
broken away, omitted or shown in section, of an appara-
tus embodying the present invention;

FIGURE 2 is a detail elevational view, partially in sec-
tion, of the lower end of the gasket delivery chute of the
apparatus of FIGURE 1;

FIGURE 3 is a transverse cross-sectional view of the
gasket delivery chute, taken on line 3—3 of FIGURE 1,

FIGURE 4 is a schematic side elevational view, par-
tially in section, showing one step of the gasket inserting
operation;

FIGURE 5 is a view similar to FIGURE 4 showing a
subsequent stage of the gasket inserting operation;

FIGURE 6 is a detail cross-sectional view taken on
line 6—6 of FIGURE 5;

FIGURE 7 is a view similar to FIGURE 5 showing
a subsequent stage in the gasket inserting operation;

FIGURE 8 is a view similar to FIGURE 7 showing a
subsequent stage of the gasket inserting operation; and

FIGURE 9 is a perspective view of a cap and gasket.

Referring first to FIGURE 1, one exemplary form of
apparatus embodying the inveation includes as its three
major components an endless belt conveyor designated
generally 19 which is adapted to convey bottle caps to
and from the gasket inserting staticn; a gasket delivery
chute designated generally 12 through which gaskets are
fed to the gasket inserting station, and a gasket trapping
mechanism designated generally 14. For purposes of
illustration, the machine shown in the drawings is shown
inserting a plain, flat, annular gasket such as 18 (FIG-
URE 8) into a simple bottle cap 20 which consists of a
fiat top panel 22 formed with a depending annular skirt
24. It will be apparent from the following description
that the invention is not limited for use solely with the
simplified gasket and cap illustrated.

Botile cap conveyor 10 includes an endless conveyor
belt 26 which is operatively trained about a pair of end
rolls 28 and 38, one of which is continuously driven, as
by a drive motor 32, in a direction moving the upper run
34 of the belt from right to left as viewed in FIGURE 1.
Bottle caps 20 in which gaskets are to be inserted are fed
by any suitable means such as a chute 36 in a continuous
line onto the upper run 34 of the conveyor. Caps 20 are
fed onto conveyor 10 in an inverted position—i.e. open
side up—and are advanced along conveyor 18 with the
skirt portions of successive caps in contact with each
other.

Gasket chute 12 is constructed basically, as best seen in
FIGURE 3, with a bottom plate 38, spacers or side plates
40 and cover plates 42. The plates are fixedly secured to
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each other in the configuration shown in FIGURE 3 to
define an internal gasket passage 44 the surfaces of which
are preferably highly polished to exert a minimum amount
of frictional resistance to the sliding movement of gaskets
through the chute. As best seen in FIGURE 1, as viewed
from the side the lower end of the chute is inclined at an
angle of approximately 60°. Movement of gaskets down-
wardly through chute 12 is under the infiuence of both
gravity and air pressure applied by a suitable number of
air-jets from nozzles such as 46 connected to. a suitable
source of air under pressure such as P (FIGURE 1), the
air-jets being directed against the gaskets through the cen-
tral space between opposed cover plates 42.

Referring to FIGURE 2, it will be noted that the trans-
verse spacing between side plates -or spacers 40 is some-
what larger than the normal diameter of gasket 18 and
that the inner edges of spacers 40 converge slightly as at
48 near their lower ends so that passage 44 is narrowed to
approximately the normal outer diameter of gaskets 18.
A second set of spacers 58 extend beyond the lower ends
of spacers 40 to define a throat portion of the passage
through which the gaskets pass to the lower end of chute
12. At the lower end of chute 12, a pair of abutment
members 52 project into the gasket passage from opposite
sides to define a stop which is normally operable to main-
tain the lowermost gasket 18 in a ready position at the
lower end of chute 12. When in the ready position, the
lowermost portion of the gasket projects outwardly be-
yond the lower end of the chute. Abutments 52 are
supported within the chute for lateral adjustment by means
of clamping screws 54 which are threaded into the abut-
ments and project through longitudinal slots 56 in brackets
58 mounted in a fixed framework designated generally 69
which in turn is fixedly mounted with respect to the lower
end of chute 12.

The spacing between the adjacent ends of spacers 49
and 50 provides a transverse cross-passage 62 which inter-
sects gasket passage 44. An electric eye detecting unit
including a light transmitter designated generally 64 and
detector 66 are mounted in alignment with passage 62 to
detect the presence of gaskets in the chute. In the event
the supply of gaskets is interrupted, light from transmitter
64, which is normally blocked by the presence of a gasket
in the chute in alignment with passages 62, is received at
receiver 66 and the receiver is electrically connected to
a suitable control mechanism to stop operation of bottle
cap conveyor 10 until the gasket supply is replenished. Tt
may also be desirable to locate a second electric eye unit
(not shown) to detect the location of a gasket in the ready
position, the absence of a gasket in the ready position
indicating a jam in the gasket chute.

Gasket trapping mechanismi 14 includes an elongate
pivot arm 68 fixedly secured at one end to a pivot shaft
70 which is pivotally supported within a bearing 71
mounted upen frame 66. A trapping roller 72 is mounted
in the distal end of arm 68 for free rotation upon a shaft
74 mounted in the lower end of arm 68.

Pivot shaft 70 projects entirely through bearing 71 and
a biasing arm 76 is fixedly secured to an extension 78 of
shaft 76. A tension spring 89 is coupled between the end
of arm 76 and a fixed point defined by a bracket 82 on
frame 60 so that shaft 70-78 and arm 68 are resiliently
biased by spring 88 in a counterclockwise direction as
viewed in FIGURE 1. Pivotal movement of arm 68 in
the counterclockwise direction is limited by the engage-
ment of an adjustable set screw 84 threaded into arm 76
which is engageable with a projection 86 on frame 6.

As best seen from a comparison of FIGURES 4 through
8, arm 68 projects downwardly from pivot shaft 70 to a
position such that roller 72 extends into the interior of
bottle caps conveyed on conveyor 10 when the arm is at
its counterclockwise limit of pivotal movement deter-
mined by screw 84. Movement of bottle caps along con-
veyor 10 causes the arm to pivot as the skirt portion of
the cap engages roller 72, the roller rolling up the side-
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wall over the skirt edge and then pivoting back down-
wardly into the interior of the nexi cap when the roller
clears the cap skirt. In order to accommodate caps of
different dimensions, bearing 71 in which pivot shaft
70 is mounted is supported for adjustment upon frame
6% by a bracket 88 upon which the bearing is fixedly
mounted. Bracket 88 is slideable upon a platform 99
fixed to frame 60 and is clamped in selected positions of
adjustment by clamping screws 92 which project through
an elongate slot 94 in bracket 88.

The operating cycle is best shown in FIGURES 4
through 8. FIGURES 4, 5, 7, and 8 show successive steps
in the operation in which the final steps of inserting a gas-
ket 184 into a cap 20a are shown together with the steps
of trapping and withdrawing a second gasket 185 and posi-
tioning the second gasket for insertion in a second cap 205.
In FIGURES 4, 5, 7, and 8, the bottle cap conveyor 10
is continuously moving to the left as viewed in these
figures: throughout the inserting operation.

In FIGURE 4, trapping roller 72 is shown at a point
in the cycle at which it is passing over the upper edge of
the leading portion of the skirt of cap 20a. At this time,
roller 72 is located within the central opening of gasket
184, preventing gasket 18a from moving rearwardly (to
the right) with respect to cap 20a. The next successive
gasket 185 is located in the ready position in contact with
abutments 52 (FIGURE 2) with the lower portion of
gasket 18) likewise projecting through the central opening
of gasket 184.

Referring now to FIGURE 5, cap 20a has been ad-
vanced from the FIGURE 4 position by bottle cap con-
veyor 10 to a position at which roller 72 has cleared
the leading skirt edge of cap 20a. Arm 62 has pivoted
about its pivot shaft 70 in a counterclockwise direction
from the FIGURE 4 position under the influence of ten-
sion spring 80 (FIGURE 1). The lower right-hand
quadrant of roller 72 as viewed in FIGURE 5 is begin-
ning to enter the central opening in gasket 185.

Referring to the cross-sectional view of FIGURE 6, at
this time roller 72 is resting in contact with the front
of the lower portion of gasket 18b, while gasket 18a
is supported by cap 20a which is moving in the direc-
tion indicated by the arrow in FIGURE 6 by virtue of the
movement of cap conveyor 10. This movement brings
gasket 18a into contact with the rearward side of gasket
180 at points 98 to temporarily block forward move-
ment of gasket 18a with its cap 20a to thereby urge gas-
ket 18a rearwardly relative to cap 28a as the cap moves
forwardly with its conveyor.

Referring now to FIGURE 7, cap 20a has been ad-
vanced by the conveyor 10 to a position in which the trail-
ing portion of the skirt of cap 20a has moved into contact
with roller 72 and roller 72 is in a process of rolling up
the interior wall of the skirt. Arm 68 has pivoted about
its shaft 70 in a clockwise direction from the FIGURE
5 position to accommodate this movement. Roller 72
contacts the cap skirt wall through the central opening of
gasket 185, thus trapping gasket 185 against the for-
wardly moving cap. The forward movement of the cap
in FIGURE 7 is in the process of pulling gasket 185 free
from the releasable support provided by abutments 52
to release gasket 1856 from the chute. This action is
assisted by the pressure exerted on gasket 185 by the fol-
lowing gaskets in gasket chute 12. It will be noted that
gasket 18a is now in at least approximate position in the
interior of cap 20a.

Referring now to FIGURE 8, bottle cap 20a has been
advanced by conveyor 10 to a position at which roller
72 is just beginning to roll across the upper edge of the
trailing skirt portion of cap 20a. Gasket 185 is now free
of chute 12, the upper portion of the gasket having swung
downwardly through a semi-circular opening 100 (see
FIGURE 2) at the bottom of chute 12. Gasket 18¢ is
closely following gasket 185 by virtue of the gravitational
and air-jet forces applied to the line of gaskets within,
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chute 12. - Gasket 185 is still trapped by roller 72 and is
constrained to move forwardly with the moving caps on
conveyor 10.

In the next successive step, gaskets 185 and 18¢ assume
the position of gaskets 18a. and 185 respectively in FIG-
URE 4 and the above-described cycle is repeated.

From the foregoing description, it is believed apparent
that it is desirable not only to accurately align the caps
with the gasket chute, but also to provide a means for
preventing roller 72 from tilting the caps on the conveyor.
As the caps reach the inserting station they are guided
on the surface of the conveyor belt by a pair of stationary
side rails 102 which are mounted by suitable means upon
frame 60. Side rails 102 confine the caps to a path of
travel such that the path of movement of the cap centers
lies in a vertical plane which also contains the path of
movement of the centers of gaskets 18 in gasket chute 12.
The caps are maintained in a flat position upon conveyor
10 by overhanging hold-down ledges 104 mounted upon
side rails 102 and projecting inwardly from the respective
side rails to overlie the opposite outer edges of the caps
as they pass through the region in which the gasket is
inserted. .

The gasket readily passes downwardly between ledges
104, which are spaced from each other by a distance
slightly less than the outer diameter of the gasket, be-
cause the lower portion of the gasket, when in its ready
position, is located below the ledge. As the gasket is
trapped and pulled from the chute, roller 72 maintains
the leading portion of the gasket below ledges 104 and
as the gasket moves forwardly with its cap, the gasket
is drawn beneath the edges of the ledge. This action is
further assisted by the downward force exerted on the
released gasket by the movement of the next following
gasket into the ready position at the bottom of the chute.

The machine described above is capable of being oper-
ated at speeds of 900 caps per minute. In view of the
desirability of achieving as high a production rate as
possible, it is necessary that pivot arm 68 and the entire
pivoting assembly be as light as possible to permit the
rapid swinging of the pivot arm between the position
shown in FIGURES 4 and 5. To this end, pivot arm
68 is preferably constructed of a relatively light weight
plastic material in order to minimize inertia.

At the relatively high production rates referred to
above, the speed of operation of the apparatus is such
that it is simply not possible to insure that each gasket
is precisely inserted into its final position with a high
degree of precision and thus, at high production rates,
it may be desirable to pass the caps from the machine
shown in the drawing through a gasket seating mecha-
nism of conventional construction.

While one embodiment of the invention has been dis-
closed, it will be apparent to those skilled in the art that
the disclosed embodiment may be modified. Therefore,
the foregoing description is to be comnsidered exemplary
rather than limiting, and the true scope of the invention
is that defined in the following claims.

I claim:

1. A method of inserting annular gaskets into bottie
caps having a top panel and a depending annular skirt
comprising the steps.of moving a continuous line of bottle
caps in inverted position along a first path, releasably
supporting a gasket in a vertically inclined ready posi-
tion projecting downwardly into the path of travel of
caps moving along said first path, trapping the gasket in
said ready position against a first cap in said continu-
ous line to pull the gasket free from its releasable sup-
port by movement of said first cap beyond said ready
position, and depositing the released gasket into the next
successive cap in said continuous line.

2. A method of inserting annular gaskets into bottle
caps having a top panel and a depending annular skirt
comprising the steps of moving a continuous line of bot-
tle caps in inverted position along a first path, releasably
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supporting a first gasket above said first path in a ver-
tically inclined ready position with the lower portion of
the first gasket projecting into the path of travel of caps
moving along said first path, trapping the first gasket
against a first cap moving along said first path, maintain-
ing the first gasket trapped to said first cap until move-
ment of said first cap beyond said ready position pulls
said first gasket free from its releasable support, deposit-
ing the released gasket into the mext successive cap in
sajd continuous line, and locating a second gasket in said
ready position to be trapped against said next successive
cap prior to movement of said next successive cap beyond
said ready position.

3. A method of inserting annular gaskets into bottle
caps having a top panel and a depending annular skirt
comprising the steps of moving a continuous line of bot-
tle caps in inverted position along a first path, releasably
supporting a line of gaskets in a vertically inclined sec-
ond path with the first gasket in said line projecting down-
wardly into the path of travel of caps moving along said
first path, trapping said first gasket in said line of gaskets
against a first cap in said continuous line of moving caps
to pull the first gasket from said second path into said
first path by movement of said first cap beyond said ready
position with said first gasket trapped thereagainst, and
releasing said first gasket from its trapped relationship
with said first cap and depositing the first gasket into the
next successive cap in said continuous line.

4. A method of inserting gaskets into bottle caps hav-
ing a top panel and a depending annular skirt portion
comprising the steps of continuously moving bottle caps
in inverted position along a first path with the skirts of
successive caps in contact with each other, feeding gaskets
edgewise downwardly along a vertically inclined path
intercepting said first path to a ready position wherein
the lowermost gasket on said inclined path projects down-
wardly into the interior of the first of two successive caps
moving along said first path, trapping said lowermost
gasket against the skirt of said first cap to pull the gasket
free from said ready position by movement of said first
cap along said first path beyond said ready position, and
depositing the freed gasket in the second of said two
successive caps.

5. A method of inserting gaskets into bottle caps hav-
ing a top panel and a depending annular skirt portion
comprising the steps of continuously moving bottle caps
in inverted position along a first path with the skirts of
the caps in contact with each other, feeding a line of
gaskets edgewise downwardly along a vertically inclined
path intercepting said first path to a ready position
wherein the first gasket in said line of gaskets projects
downwardly into the interior of the first of two successive
caps moving along said first path, trapping said first gasket
against the skirt of said first cap to pull said first gasket
free from said ready position by movement of said first
cap along said first path beyond said ready position, de-
positing said first gasket in the second of said two suc-
cessive caps, and feeding the next gasket in said line of
gaskets to said ready position to project into the interior
of the second of said two successive caps before the sec-
ond cap has passed beyond said ready position.

6. The method of inserting annular gaskets into bottle
caps having a top panel and a depending annular skirt
comprising the steps of moving a continuous line of bot-
tle caps in inverted position along a first path with the
skirts of successive caps in contact with each other, feed-
ing annular gaskets in succession along a second path
to a ready position at which a gasket is releasably sup-
ported in a vertically inclined position above said first
path with the lower portion of the gasket projecting into
the path of the skirts of caps moving along said first
path, trapping the lower portion of a first gasket in said
ready position against the inner wall of the trailing skirt
portion of the first of two successive caps moving along
said first path and maintaining said first gasket so trapped
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