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ABSTRACT OF THE DISCLOSURE

An apparatus and method for trimming an inner ring from the
neck flange of a blow molded plastic bottle by extending a reverse
punch end mounted on the end of a punch shaft inte the bottle
through the flange opening, withdrawing the reverse punch from the
bottle t¢ trim a ring surrounding the shaft from the flange,

severing the ring and woving the ring from the shaft.
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Attorney's Case No. 3-2526-A

APPARATUS FOR TRIMMING THE NECK OF
BLOW MOLDED PLASTIC BOTTLES AND METHOD

Field of the Invention

The invention relates to an apparatus and method for trimming
the neck of a blow mclded plastic bottle to provide a smooth
¢ircular sealing surface for engaging a complementary bevel ring of
a linerlessg cap threaded onto the bottle neck.

Description of the Prior Art

Plastic blow molded bottles, particularly bottles filled with
milk, juice, and other liquids, are blow molded with a cylindrical
neck, a spiral thread on the neck and a biow dome above the neck.
The blow dome is connected to the neck by a radially inwardly
extending circumferential groove. These bottles have thin plastic
walls.

During ipitial trimming of the blow molded bottle, the blow
dome is cut away from the top of the neck at the groove leaving a
circumferential flange extending inwardly a short distance from the
neck to an inner edge. A pair of opposed V-recesses are formed in
the inner flange edge at the parigon pinch lines.

Elow molded plastic bottles of the type described are
preferably sealed closed uUsing a linerless cap. The cap includes
an interior bevel ring which extends into the opening inside the
neck flange when the cap is threaded onto the neck. The bevel ring
is wedged against interior edge or seal surface of the flange to
form a geal closing the bottle. While a linerless cap forms a

tight seal against circular portions of the inner edge of the
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flange, the cap does not seal the twoe V-recesses extending
outwardly from the seal surface at the parison pinch lines.

It is possible to seal a bottle with a neck flange having V-
recesses using a cap with a resilient liner in the bottom of the
cap so that threading of the cap cn the neck compresses the liner
against the flange to form the desired seal. However, use of a
lined cap undesirably increases the cost of the bottle.

It is conventional to trim the inner surface of plastic bottle
neck flanges to remove the V-recesses and form smooth circular seal
surfaces permitting use of inexpensive linerless caps. Conventional
bottle trimming machines remove the V-recesses by reaming the inner
flange surfaces. The bottles are blow molded, ejected from the
molds and then flash trimmed. In a final trimming step, a rotary
reamer is extended into the neck flange and cuts away a
circumferential portion of the interior of the neck flange
including the V-recess to form a emooth circular seal surface.

Reaming of the neck flange generates plastic chips in the
bottle. These chips must be completely removed from the bottle
prior to f£illing. Removal of chips from the bottle is difficult,
and, in the case of a bottle with a handle, nearly impossible.

In addition to providing a smooth seal surface on the neck
flange by reaming, it is also conventional to blow mold plastic
bottles using a special mold which includes a cylindrical tool
positioned below the neck portion of the mold during molding. The
tool is withdrawn outwardly of the neck immediately after blow

molding of the bottle to form a smooth cylindrical surface on the
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interior of the neck suitable for sealing using a linerless cap.
Blow molding bottles using this method requires specialized and
expensive tocling for each mold. This method is not well adapted
for use on high speed multi-meld rotary blow molding machines of
the type conventionally used for blew molding thin wall plastic
bottles advantageously closed by linerless caps.
Summary of the Invention

The neck trimming apparatus according to the invention extends
a reverse punch on a shaft through the flange at the top of a neck
in a blow molded bottle to position the punch in an extended
bosition in the bottle, below the flange. The trailing end of the
punch has a diameter greater than the diameter of the inner edge of
the flange and elastically bends the flange away from the punch
during extension. After the punch has been moved past the flange,
the shoulder snaps back to its original position, surrounds the
shaft and overlies the trailing end of the punch. The shaft and
punch are then withdrawn. The outer portion of the flange is held
on a circular anvil so that the punch cuts a narrow ring of plastic
including the V-recesses from the inside of the flange., The cut-
away ring surrounds the shaft. Withdrawal of the shaft and punch
moves the cut ring out of the bottle without leaving any plastic
chips or debris in the bottle. The ring has a width greater than
the depth of the V-recesses formed in the flange during wolding to
assure that the cut surface on the interior of the flange is smooth

and suitable for cooperating with the linerless cap to ferm a tight
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seal closing the bottle. The ring is severed, removed from the
shaft and discarded.

In a first disclosed embodiment, rings cut from bottles are
captured on the shaft, and are severed inte circumferential
sections which are conveyed from the machine to a scrap receptacle.
The withdrawal of the punch forces the rings against a number of
fixed cutting blades which sever the rings into segments for
discharge.

In a second disclosed embodiment, each ring is remcved from
the punch shaft by a specialized ring stripper without forming
chips. The stripper extends through a slot in the punch end of the
shaft and is movable transversely of the punch shaft to grip a
leading portion of the ring, shift the portion transversely, and
then sever a trailing portion of the ring to permit the severed
ring to be pulled from the shaft in one piece for discharge.

In a third disclosed embodiment, a ring stripper includes a
hook mounted on cne side of the punch shaft above the ring. The
hook extends into the ring and is then moved away Erom the shaft to
engage and pull the ring from the shaft. This movement pulls a
portion of the ring against a blade to sever the ring to permit the
hook to strip the severed ring from the punich ghaft in one piece.
The severed ring is transported to a suitable collection container.

Description of the Drawings

Figure 1 is a side view, partially broken away, of a first

gmbodiment neck trimming the apparatus;
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Figure 2 is an enlarged sectional view taken along line 2--2
of Figure 1;

Figures 3, 4, and 5 are sectional views taken along line 3--3
of Figure 1 showing the operation of the trimmer;

Figure 6 is a side view taken along line 6--6 of Figure 1;

Figure 7 is a side view of the top of a blow molded bottle
with attached blow dome;

Figure 8 is a view similar to Figure 7 after trimming away the
blow dome;

Figure 9 is a top view taken along line 9--9 of Figure 8; and

Figure 10 1s a sectional view similar to Figure 8 with a
lineriess cap threaded on the bottle neck.

Figure 11 is a partial vertical sectional view taken through
a second embodiment neck trimming apparatus;

Figure 12 is a sectional view taken along line 12--12 of
Figure 11;

Figure 13 is a view similar to Figure 11 illustrating
extension of the reverse punch;

Figure 14 is a sectional view taken along line 14--14 of
Figure 13;

Figures 15 and 16 are views similar to Figures 13 and 14
illustrating stripping away of a cut ring;

Figures 17 and 18 are eimilar to Figure 11 further
illustrating stripping away of the ring using the second

embodiment ;
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Figure 19 is a partial vertical sectiomal wview taken
through a third embodiment neck trimming apparatus;
Figure 20 is a secticnal view taken along line 20--20 of
Figure 19;
Figures 2i, 22 and 23 are views similar to Figure 19 showing

cperation of the neck trimming apparatus of the third embodiment .

Description of the First Preferred Bmbodiment

Figures 1 through 6 of the drawings illustrate the first
embodiment of a bottle neck trimming apparatus for trimming a thin
ring from the interior circumference of a flange located at the top
of plastic bottle 10 shown in Figures 7-10. The bottle is
preferably formed by blow molding and has relatively thin walls
approximately 0.64 mm (0.025 inches) thick. Figures 7-10¢
illustrate the top of the bottle including a cylindrical neck 12
having an exterior thread 14 wrapped around the neck. When sjected
from the blow molding machine, bottle 10 includes a blow dome 15
which is joined to the top of the neck at a circular groove 18
extending around the neck. During initial trimming of the bottle,
the blow dome is severed from the neck at the bottom of groove 18
so that the bottom of the groove forms a circumferential flange 20
extending inwardly from the top of neck 12. A pair of 180 degree-
opposed V-recesses 22 are formed on the inner edge 24 of flange 20,
The V-recesses are the consequence of blow molding a bottle having
a neck with a diameter less than the diameter of the parison from

which the bottle is blow molded. The neck trimming apparatus
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disclosed herein trims away narrow rings of plastic from the inner
edge of flange 20 along circular trim line 26 located radially
outwardly of the V-recess to form a new completely circular inner
edge on the flange suitable for forming a tight seal with linerless
cap 28 as shown in Figure 10.

Linerless cap 28 includes a circular top 30, a cylindrical
side 32 joined to the top, an interior thread recess engageable
with bottle thread 14 and a circular fing 34 having an outwardly
facing bevel surface engaging the inner sdge of bottle flange 20 to
form a tight seal between the bottle and cap. The cap is threaded
on neck 12 of a trimmed bottle 10 as shown in Figure 10. Bevel
ring 34 tightly seals against the trimmed inner edge of flange 20.

Referring now to Figures 1-6, trimming apparatus 40 includes
a pair cf neck clamp jaws 42 and a suitable drive, not illustrated,
operable toc open and close the jaws so that the neck of bottle-lo
is confined between the jaws with the top of the jaws flush with
the top of the bottle neck 12 and flange 20. See Figure 1.

Apparatus 40 also includes a punch assembly 44 comprising a
body 46, a punch shaft 48 extending vertically throuch the body, a
reverse punch 50 mounted on the forward end of shaft 48, and a
punch drive cylinder 52 mounted on the top of body 46 by suitable
spacers 54. Cylinder 52 is preferably operated by compressed air.
The rear end of shaft 48 is joined to rod 56 of cylinder 52.

The upper end plate of cylinder 52 is secured to support plate
58, which may be the upper platen of a bottle deflashing machine.

Vertical movement of plate 58 moves assembly 44 toward and away

i
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from neck clamp jaws 42. Extension and retraction of cylinder 52
extends and retracts reverse punch 50 relative to the jaws.

The reverse punch 50 is symmetrical around the longitudinal
axis of the shaft 48 and includes a flat circular trailing end 60,
a cylindrical upper portion 62 joining end 60 at a sharp circular
cutting edge 64, an inwardly tapered or frusto-conical lower
portion 66 and a leading end 68. The leading end faces jaws 42.
The trailing end 60 and edge 54 face away from the jaws.

The diameter of leading end 68 is less than the interior
diameter of bottle flange 20 as molded, in order to facilitate free
piloting of the leading end of the punch into the neck opening
defined by the inner flange edge 24 after severing of the blow
dome.

The diameter of the upper portion 62 and cutting edge 64 is
greater than the diameter of the leading end and is also greater
than the diameter of flange inner edge 24.

Punch assembly body 46 includes a flat lower anvil face 70
located above and parallel to the top surfaces of clamp jaws 42.
The punch shaft 48 is slidably fitted in bore 72 extending through
the upper portion of body 46, as shown in Figure 3. Anvil bore 74
extends inwardly from face 70. The diameter of the anvil bore is
slightly greater than the diameter of the upper porticn and cutting
edge 64 of punch 50 to permit retraction of the punch into the bore
as shown in Figure 5. The upper end of the anvil bore opens intc
an enlarged chip discharge chamber 76 which extends laterally to

two discharge ports 78 located on opposite sides of body 46.
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Vacuum manifolds 80, shown in Figures 1 and 6, surround ports 78
and are connected to a vacuum source (not illustrated) to assure a
flow of air up through the anvil bore 74, chamber 76, through the
ports 78 and then along the manifelds to the vacuum source when the
puncH 50 is out of the anvil bore.

Four 90-degree spaced blades 82 are mounted on the lower end
of body 46 and extend into the upper end of anvil bore 74 as shown
in Figures 2 and 3. The blades present sharp cutting edges facing
the trailing end of reverse punch 50. Each blade is mounted on a
removable carrier 84, shown best in Figures 3-6. The carriers are
secured to the lower end of body 46 by screws 86 to facilitate
blade replacement as reguired.

The operation of neck trim apparatus 40 will now be described.

Following trimming away of the blow dome of bottle 10, as
previously described, the bottle 10 is positioned between open neck
clamp jaws 42 which are then closed to secure the ‘bottle in place.
At this time, cylinder 52 is extended to position reverse punch 50
below the anvil face of body 46. Support plate 58 ig in the up
position to locate the leading end of the punch a distance above
the top of the clamp jaws. The punch is above the opening at the
top of bottle neck 12 and in axial alignment with the bottle neck.
This position is shown in Figure 1.

Plate 58 is then lowered to lower assembly 44 and seat the
anvil face 70 of body 46 against the top of the clamp jaws 42 as
shown in Figure 4. Downward movement of the punch asgembly first

extends the leading end of the reverse punch freely intec the
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opening at the top of the bottle neck defined by inner flange edge
24. Continued downward movement of the reverse punch brings the
frusto-conical surface of lower portion €66 into engagement with
flange edge 24. Portion 66 elastically bends the flange 20
downwardly to enlarge the interior opening and permit complete
passage of the punch 50 through the flange. The flange is formed
from a plastic wall having a thickness of approximately 0.025
inches, permitting elastic deformation during insertion of the
punch into the bottle. After the punch is fully inserted, the
plastic snaps back and returns to its former radial inward shape
with the imner edge 24 positioned above the cutting edge 64 on the
trailing end of the reverse punch. The top of the flange located
radially outwardly of trim line 26 restz flush on body anvil face
70. See Figure 4.

Foellowing insertion of the reverse punch through the flange 20
and into the bottle, as shown in Figure 4, cylinder 52 is retracted
to withdrawal the reverse punch from the position of Figure 4 to
the position of Figure 5. Upward withdrawal movement of the reverse
punch moves a trailing end of the punch and cutting edge up against
the innermost porticn of flange 20 to shear a thin circular ring 88
from the inside of the flange aleong trim line 26. The flange
outwardly of the trim line is held against upward movement by an
anvil face 70. The trim line 26 is located radially outwardly of
the two V-recesses 22, thereby assuring that the newly trimmed
inner edge of flange 20 is cylindrical and smocth to permit forming

a tight seal with the bevel ring 34 of linerless cap 28.
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After severing of ring 88 from the inner edge of flange 20,
continued retraction of the reverse punch 50 into bore 74 moves the
ring up and into engagement with the cutting edges of the blades
82. Full retraction of cylinder 52 positions the trailing end 60
of the reverse punch a few thousands of an inch below the cutting
edges of the blades so that the ring 88 is impaled on the blades
and partially severed by each blade. Retraction of the reverse
punch is stopped below the blades to assure that the punch does not
contact and injure the blades.

After full retraction of the reverse punch, the cycle of
operation of the neck trim apparatus is completed by returning
plate 58 to the uppermost position, extending cylinder 52 to re-
extend the reverse punch of the position of Figure 1 and cpening of
the neck clamp jaws to release the trimmed bottle 10.

During trimming of the next bottle presented to apparatus 40,
the reverse punch will sever and move a second ring 88 up against
and into engagement with the four blades 82. The upward movement
of the second ring will force the first ring further up against the
blades to sever the first ring into four relatively small segments.
The second ring will then be impaled on the blades, but not severed
by the blades. When the reverse punch is extended outwardly of the
anvil bore 72, the vacuum source will draw air up through the bore
72, chamber 76, port 78, and manifolds 80 to entrain the small ring
segments and carry them away from the trim apparatus to a scrap

container.
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The disclosed trimming apparatus extends and retracts the
reverse punch using a punch drive including cylinder 52 and the
movable plate 58. If desired, the reverse punch may be extended
into bottle 10 and retracted from the bottle, cutting away a ring
88, by a single drive element, which may be a fluid-drive cylinder.
A suitable anvil may be provided to hold the tep of the flange
against movement during retraction of the punch and cutting away of

the plastic ring.

Degcription of the Second Preferred Embodiment

Figures 11 through 18 of the drawings illustrate a second
embodiment of a bottle neck trimming apparatus 140 for trimming a
thin ring from the interior circumference of a flange located at
the top of plastic bottle 10, Trimming apparatus 140 includes a
pair of neck clamp jaws 42 and a suitable drive, not illustrated,
operable to open and close the jaws so that the neck of bottle 10
is confined between the jaws with the top of the jaws flush with
the top of the bottle neck 12 and f£lange 20.

Weck trim apparatus 140 includes a punch assembly 144 having
a body 146 with a punch shaft 148 extending vertically through
shaft bore 150 formed in the body similar to shaft 48 and bore 72
of the first embodiment. Reverse punch 152 is mounted on the lower
end of shaft 148. Shaft drive 154, gimilar to drive 54 of the
first embodiment, is mounted on the upper end of the punch shaft

and is operable to extend and retract the reverse punch between the
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retracted positicn shown in Figure 11 and the extended position
shown in Figure 13.

The reverse punch 152 is symmetrical around the longitudinal
axis of the shaft 148 and includes a circular small diameter lead
end 158, a circular large diameter trailing end 160, a sharp
circular cutting edge 162 at end 160 and an inwardly tapered or
frusto-conical portion 164 between ends 158 and 160. Anvil bore
166 in body 146 surrounds the lower end of punch shaft 148 and has
a diameter slightly larger than the maximum diameter of reverse
punch 152. The punch has a close, sliding fit in the anvil bore
when retracted.

As illustrated in Figure 11, rectangular stripper passage 158
extends from the left side of body 146 to anvil bore 166. An
enlarged discharge passage 170 extends from the right side of body
146 to the anvil bore. - Narrow bar groove 171 is located at the top
of passage 170. Elongate ring stripper slide bar 172 has a sliding
fit in stripper passage 168 and extends to the left of body 146 to
a stripper drive 174 which reciprocates the stripper back and forth
in passage 168 between the retracted position shown in Figure 11
and the extended position shown in Figure 17. Drive 174 may be a
power cylinder or other suitable drive. The bar includes a ring
mover or heook 176 adjacent lead end 180, and an angled cutting
blade 178 spaced a distance inwardly from hook 176. Recess 180 is
provided the bottom of the bar between the hock and the blade.

When drive 174 is retracted bar lead end 180 is located at the

side of the anvil bore adjacent discharge passage 170 and extends
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a short distance into the grocove 171 as a pilot. Bar portion 184
extends between the hook and blade and above recess 182 and is
located at the opposite side of the anvil bore adjacent passage
168. The lead end 180 and portion 184 form ring stops tec prevent
possible movement of severed rings 186 up in anvil bore 166 above
the hook and blade.

A vacuum manifold 188 is connected to body 146, surrounds the
discharge passage 170 and groove 171 and extends from body 146 to
a4 receptacle for collecting rings cut from bottle necks by punch
152 and a vacuum source, neither of which is illustrated. Air
inlet port 190 permits air te flow through the manifold to the
vacuum source.

The operation of neck trimming apparatus 140 will now be
described.

In the start positicn as illustrated in Figure 11, the neck of
bottle 10 is held between neck ¢lamp jaws 42 which are flush on the
bottom surface of body 146 with the bottle neck held in coaxial
alignment with the axis of the punch shaft 148. Drives 154 and 174
are retracted as shown with punch 152 located in the anvil bore and
the ring stripper bar retracted. A plastic ring 186 punched from
the previous bottle is held in bore 166 by friction at a level
adjacent hook 176 and blade 178. Hook 176 is located in the lower
end of the punch shaft slot 156 below punch end 160. Cutter blade
178 located in the stripper passage 168 on the side of the punch
shaft away from the discharge passage 170. Slot 156 in punch shaft

148 extends into the reverse punch 152 a distance sufficient to
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permit the hook to extend freely into the punch when the punch is
retracted.

Punch drive 154 is then actuated to extend the reverse punch
through the opening in the top of the bottle neck. During
extension, the circumferential flange 20 is flexed downwardly and
outwardly by the fruste-conical portion 164 of the punch. After
the punch is extended past the flange, the flange returns to its
original positicn as shown in Figure 13,

After the reverse punch has been extended into the neck of the
next bettle, stripper drive 174 is extended to move ring stripper
bar 172 from the retracted position to the extended position.
Extension of the ring stripper first moves hook 176 into engagement
with the lead portion of ring 186 punched from the prior bottle to
move the portion of the ring outwardly from the anvil bore and into
the discharge passage '170. This movement of the ring pulls the
trailing porticn of the ring away from the opposite side of the
anvil bore and against the punch shaft at slot 156. See Figure 16.
Further extension of drive 174 stretches and holds the ring taught
against the punch shaft and moves blade 178 against the taut ring
to sever the trailing portion of the ring at the slot. Blade 178
is angled so that the blade lead end is below the ring and the
cutting edge slopes away from the lead end to assure that the blade
captures and severs the trailing portion of the ring.

Further extension of the stripper drive moves the one-piece
severed ring past the punch shaft, out of the anvil bore and

discharge passage and into the vacuum manifold 188. The vacuum

il
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source draws air into the manifold and away from the punch assembly
so that when the severed ring falls free from hook 176, is drawn
along the manifold and is captured in a waste receptacle.

Following stripping of ring 186 from the punch shaft, drive
174 is retracted to return the ring stripper bar 172 to the
position of Figure 11. Shaft drive 154 is then reversed to retract
the punch into the anvil bore and cut a narrow one piece plastic
ring 188 from the inner edge of the flange along trim line 26
illustrated in Figure 9. The trailing end 160 of the punch is moved
into the anvil bore above the bottom of the stripper passage 168
and discharge passage 170 and past hoock 176 as shown in Figures 11
and 12 to position ring 188 in the anvil bore in position to be cut
and ejected.

After the reverse punch has been fully retracted into bore 166
to cut ring 186 from the neck flange and position the ring in bore
166 for ejection, the neck clamp jaws 42 are opened to release
bottie 10, a new bottle is positioned between the jaws and the jaws
are closed on the neck of the bottle. If desired, assembly 144 mzy
be moved away from the neck jaws or the jaws may be moved away from
the assembly by a suitable drive during release of the trimmed
bottle and pick up of the next bottle. The shaft drive 154 is then
extended to move the reverse punch through the neck of the second
bottle and initiate the next cycle of operation.

The drawings illustrate the apparatus 10 criented in a
vertical positien with the punch shaft extending vertically and the

bottle 10 held in a vertical position below the punch shaft.
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Alternatively, the apparatus may be oriented in a horizontal
position with the punch shaft extending horizontally and the neck

of bottle 10 held in a horizontal position.

Description of the Third Preferred Embodiment

Figures 19 through 23 of the drawings illustrate a third
embodiment of a bottle neck trimming apparatus 240 for trimming a
thin ring from the interior circumference of a flange located at
the top of plastic bottle 10.

Trimming apparatus 240 includes a pair of neck clamp jaws 42
and a suitable drive, gimilar to the jaws or drive of the first
embodiment .

Neck trim apparatus 240 includes a punch assembly 244 having
a body 246 with a punch shaft 248 extending vertically through
shaft bore 250 formed in the body similar to shaft 48 and bore 72.
Reverse punch 252 is mounted on the lower end of shaft 248. Shaft
drive 254, similar to drive 154 of the second embodiment, is
mounted on the upper end of the punch shaft and is operable to move
the reverse punch between the retracted position shown in Figure 19
and the extended position shown in Figure 21. Drive 254 ig secured
te support 212. A support drive (not illustrated) woves support
212 and assembly 244 up and down vertically. Drive 254 is secured
to body 246 by bolts and spacers 210.

The reverse punch 252 and anvil bore 266 are similar in
construction to punch 154 and bore 166 of the second embodiment.

An anvil recess 264 is provided inside trailing end 258.
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Anvil bore 266 in the lower end of body 246 surrounds the
lower end of punch shaft 248 and has a diameter slightly larger
than the maximum diameter of reverse punch 252. The punch has a
close, gliding fit in the anvil bore when retracted.

Cylindrical insert 268 is press fitted in the upper end of the
anvil bore 266 and defines a lower portion of bore 250. The lower
end 270 of insert 268 is spaced inwardly a distance from bore 266
to provide an annular ring retention space 272 shown in Figures 20
and 21, Narrow slot 274 is provided in the side body 2456 to the
left of the punch shaft 248 as shown in Figure 19. A continuation
of slot 274 is formed in the adjacent side of the insert 268, Ring
cutting blade 276 is removably mounted in slot 274 and includes an
angled cutting edge 278 extending across the space 272. The edge
faces down in space 272 and away from the punch shaft and the
opposite side of body 246,

A wide ring discharge passage 280 is formed in the cpposite or
left hand side of body 246 and extends to the anvil bore. A
narrower vertical stepped slot 282 is formed in the side of insert
268 adjacent passage 280. A continuation of slot 282 is formed in
body 246 above insert 268. The angled edge 278 of blade 276 faces
away from passage 280,

Guide insert 284 is fitted in slot 282 and includes an
elongate, angled groove 286 extending from the lower end of the
insert 268 inside bore 266 to the top of body 246. Groove 286
opens into annular ring retention space 272 across from blade 276

and into the passage 280,
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An elongate hook member 288 includes an upper end 290
pivotally mounted on pin 292 on fixed support 218 and a lower end
284 including ring hook 296. The lower end of member 288 is
slidably mounted in groove 286. Drive pin 298 extends outwardly
from a support member 200 secured to the punch shaft 248 and is
moves with the punch shaft. Pin 298 extends into elongate slot 202
formed in the hook member 288 and has a sliding fit in the slot.
Slot 202 extends generally between the ends of the hook member and
includes a short straight upper portion 204 and a lower portion
206. As illustrated, the upper portion is joined to the lower
portion at a shallew angle or bend 208 with the concave side of the
glot facing the punch shaft. Vertical wmovement of shaft 248,
either by drive 254 or by the drive for support 212, moves pin 298
along the slot 202. Movement of pin 298 in upper slot portion 204
does not rotate member 288. Movement of pin 298 in lower slot
portion 202 rotates the member around pin 292.

A vacuum manifold 216 surrcunds passage 280 and is connected
to a vacuum source (not illustrated). A ring collection receptacle
is located in the manifold to cellect cut plastic rings discharged
from apparatus 248.

The operation of trimming apparatus 240 will now be described.

Figure 1% illustrates trimming an apparatus 240 at the
beginning of a cycle of operation. 1In this position, a narrow
circular ring cof plastic 214 cut from the neck of a bottle 10
during the prior cycle of operaticn is friction-held in the ring

retention space 272 between the lower end of the insert 268 and
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anvil bore 266. The ring 214 includes a lead portion adjacent
passage 280 and a trailing portion adjacent blade 276. Hook 295 on
the lower end of member 288 is located in recess 264 formed on the
top of the reverse punch inside and a slight distance below the
lead portion of plastic xing 214. The trailing portion of the ring
214 is immediately below angled cutting edge 278 of blade 276. A
new bottle 10 to be trimmed is held in closed jaws 42 a distance
below the retracted neck punch 252 and in axial alignment with the
punch. When the apparatus 240 is in this position, the upper slot
portion 204 extends vertically, parallel to the axis of the punch
shaft.

Next, the shaft drive 254 is extended to lower the punch shaft
and reverse punch to the position of Figure 21, a distance below
the leower end of the punch assembly body 245. Downward movement of
the punch shaft moves pin 298 down the upper portion 204 of slot
202 to the bend 208 and a slight distance beyond the bend
sufficient to rotate the hook 296 outwardly and under the lead
portion of ring 214.

Next, the support 212 is moved down by the support drive (not
illustrated] to lower the body 246 and move extended reverse punch
52 toward the bottle 10 held in the clamp jaws. Downward movement
of support 212 first pilots the lead end of the reverse punch into
the neck ocpening at the top of the bottle and then moves the
frustc-conical portion of the punch past the flange. The frusto-
conical portion flexes the flange downwardly and outwardly during

insertion to permit passage of the reverse punch into the interior
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of the bottle to the position shown in Figure 22 where the support
212 is fully lowered and the lower anvil face of body 246 rests
flush on the top of the clamp jaws., In this position, the inner
ring portion cf the neck flange extends into the anvil bore 266 and
overlies the trailing end 258 of the reverse punch.

During lowering of the body 246 by support 212, pin 298 is
moved down the lower portion 206 of slot 202 to thereby pivot the
hook member 288 about fixed pin 292 and move the ring hook 296
outwardly in groove 286. When body 246 is bottomed in the position
shown in Figure 22, the hook 296 is located radially outside the
upper end of groove 286. During initial movement of the hook
relative to the bedy 246, the hook engages the lead portion of ring
214 and pulls the lead portion of the ring up in the anvil bore and
out toward the discharge passage 280, thereby pulling the trailing
portion of the ring against the angled cutting edge 278 of blade
276 to sever the trailing portion of the ring. Further downward
movement of the body and ocutward pivoting of the hook strips the
severed ring from around the lower insert end 270 and pulls the
ring out of the annular space 272 to the position shown in Figure
22 where the ring is in the upper portion of passage 280 adjacent
the inlet mouth of vacuum manifold 216 surrounding passage 280.
During this movement, hook 296 extends out from groove 286 to
engage and move the lead portion of the ring. BAir drawn into the
mouth of manifold 216 pulls the severed ring 214 from hook 296 so
that <the ring is entrained and carried to the collection

receptacle.
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After lowering of support 212 tc the position of Figure 22,
the punch drive 254 is retracted to move the punch shaft and
reverse punch from the pesition of Figure 22 up to the position of
Figure 23. Upward movement of the trailing end 258 of the punch
engages the inner portion of the neck flange of bottle 10 to sever
the portion from the flange and form another plastic ring 214.
This ring is moved up into the anvil passage to a position as shown
in Figure 23 where the ring is friction-held between the anvil bore
and the lower end 270 of insert 268.

Retraction of drive 254 also moves pin 298 up to rotate the
hook member 288 about fixed pin 292 toward the punch shaft and move
hook 296 out of engagement with the lead end of the previously
severed ring and into groove 286. Compare Figures 22 and 23.
After the hook has been moved out of engagement with the ring, the
flattened arms of the ring extending between the lead portion and
the severed trailing portion tend to expand and return the ring to
its circular shape. This movement, combined with the flow of air
past the freed ring and into the vacuum manifold draws the ring
from the position shown in dotted lines in Figure 23 in passage 280
to position shown solid line in the vacuum manifold. The ring is
now freed from the trimming apparatus 240 and is transported along
the vacuum manifcld and deposited in the collection receptacle.

Finally, support 212 is moved up by its drive toc return the
trimming apparatus to the position of Figure 19. Vertical movement
of the punch shaft moves pin 2388 up to the top of slot 202 so that

the hook 296 is returned to the position of Figure 18 in groove 286
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and in recess 264 slightly below the lead portion of the newly
punched ring 214.

At this time, jaws 42 are opened to discharge the trimmed
bottle 10. A new bottle 10 to be trimmed is positioned between the
jaws and the jaws are closed on the bottle to hold the bottle in
axial alignment with the reverse punch, thereby completing a full
cycle of cperation. The next and successive bottles are trimmed by
repeating the previously-described cycle of operation.

Ring 214 is cut from the neck of bottle 10 without forming
chips and is stripped from the trimming apparatus without forming
chips or debris which could collect in the interior of bottle 10.

Trimming apparatus 240 has been described with punch shaft 248
oriented in a vertical position and clamp jaws 42 holding the neck
of bottle 10 oriented wvertically. Obviously, if desired, the
trimming apparatus and clamp jaws may be oriented horizontally so
that the punch shaft extends horizontally and the neck of the
bottle held in the jaws is oriented horizontally. 1In this case,
the manifold 216 is preferably located on the lower side of body
246 to facilitace discharge of stripped rings 214 te the manifold.

While we have illustrated and described three preferred
embodiments of our invention, it is understood that they are
capable of medification, and we therefore do not wish to be limited
to the precise detalls set forth, but desire to avail curselves
such changes and alterations as fall within the purview of the

following claims.
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1. Apparatus for trimming the inner edge of a flange extending radially

P T R S T W
nwaraly irem e op ol

the neck of a plasiic botile, the apparaius being
characterized by a reverse punch mounted on the forward end of a punch shatt,
the reverse punch having a lead end, a trailing end having a diameter greater
than the interior diameter of the flange and a circumferential cutting edge on the
trailing end; a punch drive engaging the punch shatft for moving the punch into
and out of the neck of a plastic bottle to cut a ring of plastic from the inner edge
of the neck, the ring surrounding the punch shaft; and means for severing the

ring of plastic on the punch shaft.

2. Apparatus as claimed in claim 1, whersin the means for severing
includes a cutting blade for cutting the plastic ring.

3. Apparatus as claimed in claim 2, whersin the cutting blade is located
adjacent to the trailing end of the reverse punch when retracted.

4. Apparatus as claimed in ¢laim 1 or 2, wherein said means for severing
the ring includes a slot in the punch shaft; a ring stripper for removing the plastic
ring from the shaft, said stripper being mounted in the slot and including a cutter
blade and a ring member; a stripper drive; and a connection joining the stripper
drive to the stripper whereby the drive moves the stripper between a retracted
position where the cutter blade is located away from the punch shaft and the
ring member is located in the slot and an extended position where the cutter
blade is located in the slot and the ring member is located away from the punch
shaft.
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5. Apparatus as claimed in ¢laim 4, including a recess in
the ring stripper between the cutter blade and the ring member.

6. Apparatus as claimed in claim 4 or 5 wherein the slot
extends into the punch.

7. Apparatus as claimed in claim 4, 5, or 6, including a
ring outlet passage, a wvacuum manifold surrounding the outlet
passage, a vacuum source connected to the manifold remote from the
ring stripper, and an air port adjacent to the outlet passage.

8. Apparatus as claimed in claim 4, 5, é, or 7, including a
body surrounding the punch shaft, a stripper passage in the body
and wherein the ring stripper comprises an elongate member having
opposed ends and a side adjacent to the punch, said ring stripper
being slidably mounted in a stripper passage in the body and the
slot and having a first end adjacent to the stripper passage, said
ring member comprising a hook facing outwardly from the punch
shaft, said cutter blade having an edge facing the slot.

9. Apparatus as claimed in claim 8, wherein the stripper
passage is straight and the drive reciprocates the stripper back
and forth in the stripper passage.

10. Apparatus as claimed in claim 1 or 2, wherein said means
for severing the ring includes a ring hook and a drive for moving
the hook from a first position adjacent the punch shaft to a second
position located away from the punch shaft.

11. Apparatus as claimed in claim 10, including a body
surrounding the punch shaft and defining a circular anvil bore,
saild first position being located in the anvil bore and the second

position being located outside the anvil bore.
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12. A method of trimming a circular ring from the neck flange of a molded
plastic bottle characterized by the steps of:

A) positioning on a punch shaft above the neck of a plastic flow
moided bottis, a reverse punch having a iead end, a irailing end having a
diameter greater than the interior diameter of the flange and a circumferential
cutting edge on the trailing end.

B)  extending the reverse punch through a neck of the bottle and into
the interior of the bottle;

C) flexing the neck flange into the bottle and out of the path of
insertion of the reverse punch;

D}  withdrawing the reverse punch from the interior of the bottle,
cutting a ring of plastic from the inner portion of the neck flange and removing
the ring of plastic on the punch shaft;

E}  severing the ring of plastic on the punch shaft; and

F) removing the severed ring of plastic from the punch shaft.

13.  The methed on claimed in claim 12 including the step of cutting the ring of
plastic.

14.  The method as claimed in claim 13, including the step of moving a cutting
blade relative to the punch shaft to engage and cut the ring of plastic.

15, The method of as ¢laimed in claim 13 including the step of removing the
ring from the punch shaft in a single piece.

DATED this 22nd day of December, 1998.
GRAHAM ENGINEERING CORPQORATION

WATERMARK PATENT & TRADEMARK ATTORNEYS
200 BURWOOD ROAD

HAWTHORN VICTORIA 3122

AUSTRALIA

SKP:KLC:JL VAX DOG 024 AUB560296.WPC
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