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APPARATUS FOR ASSEMBLING CLOSURE TIPS
ON PLASTIC DISPENSING SPOUTS FOR LIQUID
CONTAINERS

Leonhart N. Donaldsen, Warren, Pa,, assignor te West
Penn Closure Corporation, Warren Pa., a corporation
of Delaware

Original application Jume 18, 1957, Ser. Neo. 686,440.
Divided and this application June 22, 1959, Ser. No.
821,941

18 Claims. (ClL 22—208)

The present invention relates to an assembly apparatus,
and more particularly to a method and machine for auto-
matically assembling closure tips on dispensing spouts
for fluid containers.

This application is a division of my co-pending appli-
cation Serial No. 666,440, filed June 18, 1957, entitled
Method and Apparatus for Assembling Closure Tips on
Plastic Dispensing Spouts for Liquid Containers.

Volatile fluids, like lighter and cleaner fluid, are widely
marketed in so-called beaded neck containers, which are
capped by plastic dispensing spouts like that disclosed in
United States Letters Patent No. 2,670,885 to Chester
S. Allen dated March 2, 1954, and in FIGURE 1 of the
accompanying drawings. This type dispensing spout has
a closure tip which is removable for dispensing of fluid
and replaceable to close off the spout and container when
fluid is not being dispensed to prevent inadvertent loss
of the fluid.

It has been found that the closure tip is most satis-
factory when provided with means for positively retain-
ing it on the dispensing spout, and for this purpose, the
closure tip is gemerally provided with a thread whereby
it is screwed on the pouring tip of the spout. The pour-
ing tip of the spout is sometimes also formed with a
thread for cooperation with the screw thread of the clos-
ure tip. However, the closure tip can be made of 2
harder material than the dispensing spout with a self-
cutting screw thread inside so that the closure tip will
cut a cooperating retaining thread on the softer plastic
tip of the pouring spout when the former is assembled
on the latter.

Initially, both types of closure tips were assembled on
the plastic dispensing spouts by screwing them on by
hand. This, of course, is a relatively costly operation,
especially considering that the lighter fluid packaging
industry is characterized by large volume, small unit
value, and small profit margin. To eliminate manual
assembly, the Sylvania Electric Products, Inc., has here-~
tofore developed a machine for assembling closure tips
on spouts. However, prior to my iavention, it was
thought necessary to screw the closure tip on the spout
(including the self-threading type), and the Sylvania
machine therefore comprises a complicated mechanism
for screwing the closure tip on the pouring tip of the
spout. This machine, which has been used to assemble
closure tips and spouts like that shown in FIGURE 1
for applicant’s assignee, is prone to malfunction and
requires substantial maintenance. It dees not assemble
tips and spouts too economically, and, in areas of low
labor costs, hand assembly is commercially competitive
with this prior assembly machine.

The present invention provides a novel improved ap-
paratus for completely automatically assembling threaded
closure tips on plastic dispensing spouts without resort-
ing to screwing them on, thereby accomplishing faster,
more efficient and more economical assembly than was
possible with prior hand or automatic assembly.

It is accordingly a principal object of the present in-
vention to provide a novel improved apparatus for com-
pletely automatically assembling closure tips on con-
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tainer pouring spouts, and more especially for assembling
threaded closure tips on threaded or unthreaded plastic
dispensing spouts without screwing the closure tip on the
spout.

It is still another object of the present invention to
provide a novel improved apparatus for assembling
threaded closure tips on plastic spouts, which is much
less complicated than prior assembly machines for this
purpose and therefore is less costly to build, involves
less trouble in operation, and provides substantial sav-
ings from virtnal elimination of maintenance problems.

It is still a further object of the present invention to
provide an assembly machine for automatically assem-
bling closure tips and dispensing spouts which can quickly
and readily be modified to assemble different size closure
tips on different size dispensing spouts.

It is still another object of the present invention to
provide an apparatus for automatically assembling clos-
ure tips on plastic dispensing spouts which includes im-
proved means for positively and rapidly removing as-
sembled spouts, and a device for automatically eliminat-
ing unassembled spouts and defective parts, like short
spouts, from the machine’s output.

It is still another object of the present invention to
provide a novel improved apparatus which handles the
entire assembly operation automatically, whereby clos-
ure tips and dispensing spouts are dumped at random
into the apparatus, and the apparatus discharges assem-
bled spouts directly into shipping containers, without the
aid of human hands.

Tt is another object of the present invention to pro-
vide an improved apparatus for assembling threaded
closure tips on container dispensing spouts at a cost of
one-half to two-thirds and even less than prior hand
or automatic assembly means heretofore available.

The above-stated and other objects and advantages of
the present invention will be apparent from the following
description and claims appended thereto, with reference
to the accompanying drawings, wherein:

FIGURE 1 is an inverted elevation view of a plastic
dispensing spout and closure tip assembled thereon by
apparatus of the present invention, the closure tip (shown
in cross section) being a self-threading type;

FIGURE 2 is a side elevation view of the automatic
assembly apparatus according to the present invention
(driving motor- and related gearing being omitted for
clarity since the details thereof do mot form a part of
the invention herein claimed);

FIGURE 3 is a top plan view of the assemibly machine’
shown in FIGURE 2, with parts of the device broken
away;

FIGURE 4 is an enlarged perspective view of the rotat-
ing spout and tip assembly turret in the machine shown in
FIGURES 2 and 3;

FIGURE 5 is a cross-sectional view of the assembly
turret in the machine shown in FIGURES 2-4, taken
along line 5—5 in FIGURE 3.

FIGURES 6-10 and 12, respectively, are plan views
of various plates comprising the assembly turret shown in
cross section in FIGURE 5;

FIGURE 11 is a side view of the spout housing plate
shown in FIGURE 10;

FIGURE 13 is a plan view of a cam supporting plate
which forms a part of the assembly turret shown in cross
section in FIGURE 5;

FIGURE 14 is an optional spout spacer plate for use
in the assembly turret shown in cross section in FIGURE
5 to modify the assembly machine of FIGURES 1-5 to
assemble closure tips on spouts of different length;

FIGURE 15 is a cross-sectional view, along line 15—15
in FIGURE 3, showing part of the means for positivély
feeding closure tips into the assembly turret;
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FIGURE 16 is a side view of the chute for feeding
spouts to the rotating assembly turret;

FIGURE 17 is an end view of the spout chute shown in
FIGURE 16;

FIGURE 18 is a detailed plan view of the removal
means for withdrawing assembled spouts from the assem-
bly turret, part of which is shown in fragmentary cross
section; and

FIGURE 19 is an end view of the spout removal means
looking in the direction of lines 19—19 in FIGURE 18,
but with the portion of the turret assembly shown in
FIGURE 18 being omitted for clarity.

In FIGURE 1, there is shown at 30 a plastic dis-
pensing spout 32 with closure tip 34 assembled on the
pouring tip 36 of the spout. The spout 32 has an elon-
gated skirt 38 adapted to seat in sealing engagement on
the pouring neck of a beaded neck type container and has
a fluid passage 40 extending through spout pouring tip
36. The end of tip 36 can be pinched or cut off at 42
so that liquid can be dispensed through the spout 32.
(For a more complete disclosure, see the aforementioned
Allen Patent No. 2,670,885. Closure tip 34, which is
provided for sealing off spout 32 and the contents of
the container on which the spout is applied, has a con-
figuration as shown in FIGURE 1. Adjacent its open
end, the closure tip 34 is provided with a small peripheral
outside flange or skirt 44, and on the inside with a thread
46. 1In a preferred embodiment, spout 32 is made of a
relatively soft plastic like polyethylene, and closure tip
34 is made of a relatively hard thermosetting plastic. The
thread 46 inside of tip 34 is a self-cutting type, so that it
cuts a thread 48 on the spout tip 36 for retaining the
closure tip 34 on the spout 32. However, it is within
the scope of this invention for both tip 34 and spout 36 to
be preformed with mating threads, as will hereinafter
be amplified.

Referring particularly to FIGURES 2-5, there are
shown various views of an assembly machine generally
indicated at 50 for automatically assembling spouts 32
and closures 34 according to the present invention. As-
sembly machine 50 generally comprises hopper and feeder
means generally indicated at 52 and 54 for orienting and
feeding spouts 32 and tips 34, respectively, to an assembly
turret 56 wherein the spouts and closure tips are assembled
into a unit as shown in FIGURE 1, and thence discharged
to a container through the discharge means generally indi-
cated at 58.

Assembly machine 50 comprises a machine stand 60
supporting a machine bed plate 62 on which the turret
assembly 56 is mounted, bed plate 62 being secured to
stand 60 by suitable means such as machine bolts 64.
Referring especially to FIGURE 5, a central column 66
for the turret assembly 56 is mounted on the machine
bed plate 62 by a plurality of machine screws 68, with
the lower end of the column extending through a circular
aperture 70 in the bed plate 62. The inner race of a
tapered roller bearing 72 is mounted on a shoulder 73
formed on the turret column 66 adjacent its lower end,
and the outer race of bearing 72 supports an annular
bearing housing ring 74. Ring 74 has an exterior an-
nular flange 76 which supports a tubular drum 78 on its
upper side, and has positioned against its lower side a
main spur gear 80. Spur gear 80 and drum 78 are
secured to each other by a plurality of machine bolts 82
extending through apertures in the flange 76 of the bear-
ing housing ring 74. The upper end of drum 78 is re-
ceived in an annular recess 84 in the underside of a bottom
turret plate 86. This plate 86 is secured to drum 78
by a plurality of machine screws 88, the heads of which
are received in countersunk apertures 89 on the upper
side of turret plate 86. Bottom turret plate 86 has an
inwardly extending central annular flange 90 that sup-
ports the outer race of the second tapered roller bear-
ing 92, which has its inner race seated on the periphery
of central turret column 66. A top bearing cap 94 is
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secured to the top of central column 66 by a plurality
of machine bolts 96, with the underside 98 of cap 94
bearing against the inner race of the upper tapered roller
bearing 92. A slight clearance is provided between the
underside of cap 94 and the top of the central turret
column 66 so that the cap may rotate with respect to the
column 66. It would be apparent, that in the above-
described construction, drum 78 and bottom turret plate
86 are mounted for rotation with respect to turret column
66 when the spur gear 80 is rotated.

Spur gear 89 is rotated by a drive pinion 100 non-
rotatably mounted at the upper end of shaft 162. Pinion
shaft 102 is rotatably supported within the inner races
of a pair of ball bearings 104 which are spaced by tubular
sleeve 166. The outer races of bearings 164 are received
in enlarged bores at the ends of tubular bearing ring
member 168 which extends through a circular aperture
110 in the bed plate 62 and is secured to said bed plate
by a plurality of machine bolts 112 extending through an
annular flange 114 on the outside of ring member 108.
A bevel gear 116 is non-rotatably mounted on the lower
end of pinion shaft 102, and the entire sub-assembly is
secured by a pair of nuts 118 and 120 threaded on the
ends of pinion shaft 102. Suitable spacer washers 122
and 124, and lock washer 126, are also provided on
pinion shaft 182 as shown in FIGURE 5. A bevel drive
input gear 128 drives pinion 100 and thus spur gear 80,
drum 78 and bottom turret plate 86 in a manner apparent
from FIGURE 5. Drive input gear 128 is driven by
any conventional drive belting or gearing system of suit-
able type, which is suitably mounted on the machine
base 60; the machine input drive is not shown in detail
because the details thereof are not a part of the present
invention.

Referring especially now to FIGURES 4-13, the spout
and closure tip assembly turret generally indicated at 56
will be further described in detail.

Rotating turret 56 comprises a plurality of superim-
posed plates supported on the bottom turret plate 86,
including, from bottom to top in FIGURE 5: a relatively
thin closure tip carrier plate 130 shown in detail in FIG-
URE 7; a relatively thick turret spacer plate 132, shown
in detail in FIGURE 8; a relatively thin spout carrier
plate 134, shown in detail in FIGURE 9; a relatively
thick spout housing plate 136, shown in detail in FIG-
URES 10 and 11; and a top cover plate 138, shown in
detail in FIGURE 12.

Referring to FIGURES 5 and 6, the circular bottom
turret plate 86 is provided on the underside thereof with
a plurality of radially extending grooves 140 (18 in num-
ber in FIGURE 6). Plate 86 is also provided with a
pair of threaded holes 142 along the longitudinal axis
of each of grooves 140, and a plurality of threaded
holes 144 whereby other plates comprising the turret 56
are secured thereto. Bottom turret plate 86 is further
provided with previously mentioned bolt apertures 89,
central flange 90, and annular recess 84 on the underside
thereof.

Referring to FIGURES 5 and 7, tip carrier plate 130
is provided along its periphery with equally spaced sub-
stantially U-shaped recesses 146 (18 in number in the
illustrated embodiment). Each U-shaped recess 146
comprises a semi-circular arc 148 terminating in straight
sides 150 and 152, which are perpendicular to the diam-
eter of arc 148 and are parallel to each other. The diam-
eter of arc 148 is slightly larger than the inside diameter,
and smaller than the outside diameter, of flange 44 on
closure tip (see FIGURE 1). As a result, closure tip 34
may be seated and retained in the peripheral recesses 146
of the tip carrier plate 13¢ for assembly operations. In
the turret assembly 56, tip carrier plate 130 rotates coun-
terclockwise so that sides 150 and 152 are the rearward
and forward sides, respectively, for the recesses 146. The
forward side 152 of each recess 146 is cut short by a
slanted entrant portion 154 which guides the closure tips
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34 from the closure tip feeder means 54 into semi-circu-
lar recess portion 148. In a preferred embodiment,
the angle a between the entrant portion 154 and the radi-
us through the center of each recess 146 is approximately
80°. The tip carrier plate 136 is also provided with a
plurality of drilled holes 144a, which, in the assembled
turret 56, overlie the threaded apertures 144 in the bot-
tom turret plate 56.

Referring to FIGURES 5 and 8, the relatively thick
turret spacer plate 132 is provided along its periphery
with a plurality (18 in number) of equaily spaced, sub-
stantially U-shaped recesses 156 which are similar in
configuration to the above-described recesses 146 in the
tip carrier plate 13¢ of FIGURE 7. The forward side of
each of the recesses 156 is cut short by a slanted entrant
portion 158, which in the preferred embodiment is at an
angle b of approximately 80° with the radius through the
center of each recess 156. In the assembly turret 56,
the recesses 156 of the turret spacer plate 132 accom-
modate the elongated tip 36 of the dispensing spout 32,
and the slanted entrant portions 158 facilitate feeding
of the spouts from the spout feeder means 52 to turret
56, as will hereinafter be apparent. The turret spacer
plate 132 is provided with a plurality of drilled and
countersunk holes 1445, which, in the assembled turret
56, overlie the drilled apertures 144a and threaded aper-
tures 144 in tip carrier plate 138 and bottom turret plate
86, respectively. It is also provided with a plurality of
drilled and tapped holes 160.

Referring to FIGURES 5 and 9, the spout carrier plate
134 is provided along its periphery with a plurality of
equally spaced recesses 162 (18 in number) which are
similar in configuration to the above-described recesses
146 and 156 in tip carrier plate 13§ and turret spacer
plate 156, respectively. The forward side of each recess
162 is provided with a slanted entrant portion 164, which,
in a preferred embodiment, is at an angle ¢ of approxi-
mately 80° with the radius through the center of recess
162. The spout carrier plate 134 is provided with a plu-
rality of drilled holes 160a, which, in the assembled tur-
ret 56, overlic the threaded apertures 169 in the turret
spacer plate 132. This plate 134 has also a plurality of
spaced tapped apertures 166.

Referring to FIGURES 5, 10 and 11, the spout housing
plate 136 is provided along its periphery with a plurality
of equally spaced recesses 168 which are similar in con-
figuration to the above-described recesses 146, 156 and
162 in tip carrier plate 130, turret spacer plate 132 and
spout carrier plate 134, respectively. The diameter of
the semi-circular portion 169 of recesses 168 is slightly
larger than the outside diameter of skirt portion 38 of the
dispensing spout 32, and the thickness of plate 136 is
slightly greater than the height of skirt portion 38 so that
the recesses 168 accommodate this part of the spout 32.
The forward side of each of the recesses 168 is cut short
by a slanted entrant portion 178, which in the preferred
embodiment is at an angle d of approximately 83° with
the radius through the center of the recess 168. Spout
housing plate 136 is also provided with an annular
groove 172 which extends inwardly from the outer periph-
ery of plate 136 beyond the innermost point of recesses
168. In the assembly turret 56, this annular groove 172
receives a spout remover bar which displaces the spouts
from the carrier assembly 56 to the discharge means 58
as hereinafter more fully described. Spout housing plate
136 may also be provided, if desired, with radially ex-
tending bores 174 connecting each of the recesses 168
with the interior of the ring-shaped plate 136. Com-
pressed air can thus be blown from the inside of the ring
136 through each of recesses 168 to facilitate ejection
of spouts 32 from the turret assembly 56. The spout
housing plate 136 is also provided with a plurality of
spaced drilled holes 166a, which, in the assembled turret
58, overlie the tapped apertures 166 in spout carrier plate
134.

10

15

20

25

30

35

40

45

50

55

60

65

70

(6

6

Referring to FIGURES 3, 5 and 12, the top turret cover
138 is an annular ring, and has the same inside diameter,
and slightly smaller or same size outside diameter, as the
spout housing plate 136. The cover plate 138 is pro-
vided with a plurality of drilled holes 1665b, which, in the
turret assembly 56, overlie drilled holes 166a and tapped
holes 166 in spout housing plate 136 and spout carrier
plate 134, respectively.

To make a complete unitary turret assembly 56, the
turret spacer plate 132 and the tip carrier plate 130 are
secured to the base turret plate 86 by socket bolts (not
shown) extending through countersunk holes 1445 and
coincident holes 144a and 144 in said respective plates;
spout carrier plate 134 is secured to the turret spacer plate
132 by bolts 176 extending through coincident holes 169a;
and top turret cover plate 138 and the spout housing
plate 136 are secured to the spout carrier plate 134 by
bolts 178 extending through coincident holes 1665, 166a
and 166 in said respective plates.

In the thus-assembled turret 56, the recesses 168, 162,
136 and 146 of plates 136, 134, 132 and 139, respectively
are superimposed and aligned as is apparent in FIGURE
5, thereby forming a plurality of aligned spout and tip
receiving recesses on the periphery of turret 56; the en-
larged skirt portion 38 of spout 32 is received in recess
168, with the surface 3% of the spout lying on the spout
carrier plate 134, and the elongated spout tip 36 extending
through recesses 162 and 156.

Referring particularly to FIGURES 1 and 4-6, a gener-
ally L-shaped anvil housing 180 comprising a horizontal
mounting bar 182 and vertical boss 184 is mounted in
each of radial grooves 246 on the underside of bottom
turret plate 86, by a pair of bolts 186 threaded in tapped
holes 142. FEach boss 184 is of circular outline, is pro-
vided with an axially extending bore 188, and has at the
lower end thereof a pair of diametrically opposed slots
1%9. A cylindrical anvil 192 is reciprocally mounted in
bore 188 in each of anvil housings 189, in alignment
with, and below, one of the above-described aligned spout
and tip receiving recesses in the periphery of turret 56.
A small pin 194 extends through a transversely drilled
hole in anvil 192 with its ends in elongated diametrically
opposed slots 198, so that the anvil 192 is not rotatable
in the anvil housing bore 188. The upper end 196 of
reciprocable anvil 182 is reduced in size to a diameter
less than that of the circular section 148 in recesses 146
on the periphery of tip carrier plate 136, so that reduced
anvil end 196 can pass into the recess 146 above it. The
lower end of each anvil 192 is milled at 198 and drilled
and tapped at 200, and a cam follower roller 202 is
rotatably mounted on anvil 192 by means of a machine
bolt 204 threaded in tapped hole 260.

As assembly turret 56 rotates about the turret column
66, the cam follower rollers 202 ride on a cam support
plate 204 (shown in detail in FIGURE 13) and upon an
arcuate cam 206 on the periphery of said plate 204.
Cam support plate 204 is mounted at the desired height
on the machine bed plate 62 by a plurality of cylindrical
support blocks 288 and bolts 210 extending through
drilled holes 212 in plate 204 and corresponding holes in
blocks 288 and machine bed plate 62. Cam support
plate 264 is provided with an enlarged aperture 214
through which bolt 118 and upper end of pinion shaft
182 extend. Cam 286 is made of a strip of metal bent
into a quarter-circle, and is peripherally mounted on top
of plate 204 between the closure tip feeding means gen-
erally indicated at 54 and the assembled spout and tip re-
moval means generally indicated at 58, The cam 206
is secured to plate 284 by a plurality of bolts (not shown)
extending from the underside of plate 204 through periph-
erally spaced holes 216 in that plate into tapped holes
(not shown) in the underside of cam 286. The cam 206
comprises five sections: an initial rise section 218; a first
level idle section 229; a second further rise section 222;
a second level idle section 224; and a fall section 226.
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On the machine bed plate 62, a plurality of vertical
supporting posts 228 are mounted in any suitable manner
at spaced intervals around the assembly turret 56 (one
post 228 being broken away for clarity in FIGURE 4).
A pair of retaining bands 236 and 232 are mounted on
the upper ends of posts 228 by means of tubular collars
234 and 236, which are welded to the outside of bands
230 and 232, respectively.  Wing bolts 237 are provided
on collars 234 and 236 for securing the bands 239 and
232 to the post 228, and thus permit adjustment in the
height thereof relative to the machine bed plate 62. The
upper band 236 extends around a little more than 180°
of the periphery of the spout housing plate 134 and
closely adjacent thereto, from the left side of the spout
feeder chute 246 to the left side of the spout take-off
means 58 as shown in FIGURE 3. Upper band 239 re-
tains the pouring spouts 32 in the assembly turret 56 as
they move from the spout feeder chute 246 through the
assembly operation to the spout take-off means 58. The
lower band 232 extends around approximately 90° of
the periphery of the tip carrier plate 136 and closely
adjacent thereto, between the closure tip feeder means
59 and the spout take-off means 58. Hence, lower band
232 retains the closure tips on tip carrier plate 130 as
they are moved from the closure tip feeder 58 through
the assembly operation to the assembled spout take-off
means 58. (Lower band 232 is broken away in FIGURE
4, so that the mode of operation in the tip and spout
assembly stage is more clearly shown.)

Referring to FIGURES 2 and 3, each of the spout and
closure tip feeder means 52 and 54 comprises an orient-
ing vibrator type feeder including bowls 234 and 236,
respectively, on enclosed vibrator mechanism 238 and
240, respectively, which are mounted on stands 242 and
244, respectively. The vibrator feeders 52 and 54 are
not shown in detail, because the details of the spout and
tip bowl feeder and orienting means do not constitute
a part of this invention. Suitable feeders can be pur-
chased from the Syntron Company of Homer City,
Pennsylvania. A suitable feeder 52 for spouts 32 is Syn-
tron electric parts feeder model EB-2-B with a 24-inch
bowl having 2 suitable orienting and discharge track that
feeds the spouts 32 to a feeder chute 246 with the spout
surface 39 supported on the rails forming the discharge
track with their pouring tips 36 hanging downwardly be-
tween said rails. A suitable feeder 54 for feeding closure
tips 34 is Syntron parts feeder model EB-01-B with 12-
inch bowl having a suitable orienting and discharge track
266 so that it feeds closure tips 34 upside down to a
positive spinner feeder mechanism 268,

Referring to FIGURES 16 and 17, spout feeder chute
246 comprises a pair of elongated curved parallel plates
248 and 250 secured to opposite sides of mounting blocks
252 and 254 at each end thereof by bolts and nuts 256.
Block 252 is secured to the upper end of an adjustable
height supporting post (not shown) which is mounted
on stand 242, and block 254 is secured to an adjustable
height supporting post (not shown) which is mounted on
stand 60. A row of spouts 32 slides down on the upper
edge of elongated bars 248 and 256 on spout surfaces
39 with the elongated tips 36 hanging between bars 248
and 250. An elongated cover plate 258 is welded to a
series of L-shaped brackets 260, which are secured to
feeder chute 246 by bolts 262, and overlies the rails 248
and 259 so that plate 258 retains the spouts 3¢ in proper
seating on said rails. The feeder chute 246 terminates
closely adjacent the assembly turret 56 with the forward
end of cover plate 258 substantially on the same level
as top cover plate 138 and the top of spout supporting
rails 248 and 250 substantially on the same level as the
top of spout carrier plate 134. As each recess 168 in
the spout housing plate 136 passes by ihe lower end of
chute 246, a spout 32 moves into the assembly turret
56 with its skirt section 38 received in recess 168 of
plate 136, its cap surface 39 resting oa the spout car-
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rier plate 134, and its tip 36 extending downwardly within
aligned recesses 162 and 156 in plates 134 and 132, re-
spectively.

If desired, a compressed air means including a valve
and appropriate conduits can be mounted on the machine
stand 69 as schematically illustrated at 264 in FIGURE
3 so that stream of compressad air is directed at the lower
end of spout feeder chute 246 to impel spouts into re-
cesses 168 of the spout housing plate 136.

Referring to FIGURES 3 and 15, closure tips 34 are
fed clockwise out of bowl 236, suspended upside down
with their flanges 44 riding on the sides of peripheral
bowl track 266. Since the tips are small and light, and
almost invariably have some flash which makes gravity
feed unreliable, it is desirable to positively feed them
into the assembly turret 56, and a brush spinner feeder
means generzally indicated at 268 is provided for this
purpose.

Spinner tip feed means 268 comprises an L-shaped tip
feeding track 270 which is at the same level as, and is ef-
fectively a continuation of, the track 266 in bowl 236, plus
a rotating spinner brush 272 which extends into the tip
feeding track 270, as will be apparent from FIGURES
3 and 15. Referring especially to FIGURE 15, the spin-
ner brush 272 is non-rotatably secured on a vertical shaft
274 between upper and lower washers 276 and 278 by a
nut 280. The shaft 274 is rotatably mounted in the in-
ner races of a pair of ball bearings 282, the outer races
of which are lightly press-fitted within enlarged bores
of a spinner housing 284 that is secured to the top of
machine bed plate 62 by a plurality of bolts 286. The
lower end of shaft 274 extends through an aperture 288
in the machine bed plate 62 and the shaft 274 is driven
by any suitable means (not shown since the details there-
of are not a part of this invention). The upper end of
spinner housing 284 is provided with an enlarged block
259 that supports spaced members 292 and 294 which
form the tip feeding track 278. The outside track mem-
ber 292 is of generally L-shaped configuration, as shown
in FIGURE 3, and is secured to block 290 by a plurality
of screws 286, The inside track member 294 is of simi-
lar L-shaped configuration in top plan view, as shown in
FIGURE 3, but is cut away on a circular arc between its
ends so that it comprises a raised L-shaped plate section
supported at each end by short block-like sections, one
of which is shown at 295 in FIGURE 15. Each of these
block sections is provided with a bore through which
mounting screws 268 are threaded into the mounting
block 290. The spinner brush 272 extends through the
cut-away section beneath the L-shaped plate section of
member 294 and part-way into the tip feeder track 278,
so that when rotated (counterclockwise in FIGURE 3)
the brush yieldably urges the line of closure tips 34
towards the assembly turret 56. The upper surface of
track 274 at the end adjacent the assembly turret 56 is at
substantially the same level as the upper surface of tip
carrier plate 130. Thus, as each recess 146 of the tip
carrier plate 130 passes the end of track 270, a closure
tip 34 is impelled into the recess with flange 44 resting
on the upper side of plate 139, and the tip 34 is thus
carried away to the assembly position.

As will be apparent from the foregoing description,
when a particular set of aligned recesses 168—162—
156—146 has passed both the spout feeder chute 246 and
the closure tip feeder track 270, a spout 30 and tip 34
are located therein upside down in aligned spaced rela-
tionship, ready for assembly, and a reduced anvil end 196
is in aligned spaced relationship below the tip 34. Re-
ferring particularly to FIGURES 4 and 5, as the assem-
bly turret 56 continues to rotate (counterclockwise in
FIGURE 3), the anvil roller 202 rides up first lift sec-
tion 218 of cam 286 causing anvil end 196 to engage and
raise the closure tip 34 part way so that its enlarged
open end loosely envelops the reduced end of spout tip 36.
The anvil roller 202 moves on to the first idle section 229
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and cam 206, thus permitting the closure tip 34 and the
spout tip 36 to “jiggle” with respect to each other, to as-
sure better alignment between them. The anvil roller
202 then rides up the second lift section 222 of the cam
286 raising the anvil end 196 further into the recess 146
in tip carrier plate 139, thus forcing the closure tip 34
upward over the yielding softer spout tip 36. The top
cover plate 138 serves as a back pressure member and
prevents the spout 32 from being displaced from the as-
sembly turret during this step. The anvil 192 thus firmly
seats tip 34 on the spout tip 36, and the spout end re-
expands into the grooves between threads 46 on the inside
of closure tip 34, thereby producing a completed spout
and tip assembly as illusirated at 30 in FIGURE 1. The
anvil roller 202 rides on the second cam idle section 224
thereby retaining the anvil end 196 in fully raised posi-
tion a short time to assure that the closure tip 34 is thus
firmly seated on the end of spout tip 36. The anvil roller
202 thereafter passes over cam fall section 226 and anvil
192 drops by its own weight to cam support plate 204,
thus withdrawing upper anvil end 196 from operative as-
sembly position. (If desired, springs could be provided
for positive withdrawal of anvils 192.) The completely
assembled spout tip unit 30 moves on to the spout re-
moval means 58 as the assembly turret 56 continues to
rotate. As will be apparent from the foregoing descrip-
tion, this assembly process is carried on continuously in
each set of aligned spout and tip retaining recesses (18
in number in the illustrated embodiment).

Referring especially to FIGURES 2-4, 18 and 19, the
spout remover means 58 is mounted on a supporting
member 360 of I-shaped cross section, welded to a
mounting plate 362 that is secured to machine block
plate 62 by a plurality of bolts 384. At the top of
supporting member 300 there are adjustably secured,
by bolt and slot connections 306, a pair of spaced U-
shaped supports 368 and 310. A pair of elongated curved
bars 312 and 313 forming a track 314 are secured at one
end to the legs of U-supports 308 and 310 by welding
or countersunk screws, and are similarly connected at
their outer ends to the legs of a third similar U-shaped
member 315 which is secured to one end of a relatively
rigid steel strap 316 mounted on bed plate 62 by bolts
318. At intermediate points, rails 312 and 313 are
secured by bolts to the legs of similar U-shaped mem-
bers 320 and 321 to provide additional rigidity. At their
ends adjacent assembly turret 56, the upper surface of
rails 312 and 313 are substantially on the same level
as the upper surface of spout carrier plate 134.

Referring particularly to FIGURES 18 and 19, the end
of rail 313 adjacent the assembly turret 56 is shortened
and curved as shown. A spout remover bar 323 hav-
ing a plan configuration as shown in FIGURE 18 is
mounted on rail 313 by a plurality of bolts 324 ex-
tending through a pair of like spacer collars 326. The
curved end of remover bar 323 extends into slot 172
in the periphery of spout housing plate 136 (which is
shown in fragmentary cross section in FIGURE 19),
and has a curved spout remover tip 328. As the as-
sembled spouts 30 mounted in the recesses on the pe-
riphery of assembly turret 56 are moved past remover
tip 328 due to rotation of the turret tip 328 pushes
against skirt 38 of each spout and thereby displaces the
spout and tip assembly 3® from the recess 168 in the
spout housing plate 136 into the track section formed
by remover bar 323 and bar 312. Then assembled spouts
30 move into track 314, under the force exerted by spouts
behind it being similarly removed from the assembly
turret 56. A hinged cover plate 330 is preferably pro-
vided over the upper end of track 314 to prevent as-
sembled spouts 38 from bunching or elimbing up on each
other as they emerge from the turret 56 into the removal
track 314. The assembled spouts 3 then pass along
track 322 by gravity into a container 332 below the end
of rails 312 and 313 as shown in FIGURE 2.

20

25

30

35

40

45

50

60

65

70

75

10

The outside diameter of flange 44 on the closure tip
34 is slightly larger than the outside root diameter of
spout tip 36 where it joins spout surface 39. Rails 312
and 313 are spaced apart a distance smaller than the out-
side diameter of closure tip flange 44 so that when the
spout is inverted as it passes U-bracket 321, it will fall
from the rails 312—313 outside of container 332 if a
closure tip 34 is not assembled on the spout. All assem-
bled spouts, however, are retained on the track by the
closure tip flange 44 and therefore fall into the container
332. Thus, the spout removal means includes a device
for automatically eliminating, without human inspection,
those spouts 32 on which closure tips 34 have not been
installed, as may occur when a closure tip occasionally
fails to feed into each of recesses 146 on tip carrier plate
139. This device also removes defectively molded short
spouts on which the closure tips will not seat. If a spout
is not fed into one of the spout carrier recesses 168, the
closure tip 34 in the corresponding recess 146 of tip
carrier plate 130 will be retained therein and go around
for another pass in which it is assembled on the spout
subsequently received in the spout housing plate 136 as
it passes spout chute 246. If desired, however, unassem-
bled tips could be removed from tip carrier plate 139 by
an air stream or an appropriately designed remover bar
similar to the spout remover bar in FIGURES 18 and 19.

Operation—It is believed that operation of the closure
tip and spout assembly machine 50 is clear from the fore-
going detailed description thereof. Summarizing the over-
all operation, spouts 32 and closure tips 34 are dumped at
random into bowls 234 and 236 of vibrator feeders 52
and 54, respectively. The vibrator feeders 52 and 54
orient and feed spouts 32 and closure tips 34 into spout
chute 246 and closure tip feeder track 278, respectively.
As assembly turret 56 rotates, spouts 32 are fed from
chute 246 into the peripheral spout carrier recess made up
of aligned plate recesses 168-—162-—156; and closure tips
34 are fed from track 278 into the peripheral tip recesses
146 in plate 138, each of said tips 34 being below, and
in axial alignment with, one of said spouts 38. A recipro-
cating anvil 192 under each set of spout and tip recesses
is raised as it passes over cam 206 so that the anvil tip
196 pushes the closure tip 34 upwardly and axially forces
it onto the end of spout pouring tip 36. The closure tip
is retained on the spout 32 by engagement of its internal
thread 36 with the re-expanded spout pouring tip 36. As
the assembly turret 36 continues to rotate, the assembled
spout units 30 are removed by the remover bar 323 which
extends into slot 172 in the spout housing plate 136, and
pass down track 322 from which they are discharged into
container 332, with untipped spouts falling from the track
314 outside of said container.

The assembly machine 50 can be used in the above-
described manner to assemble threaded closure tips on
spouts which also have preformed threads on their pour-
ing tips. Furthermore, the closure tip can be of the same
material as the threaded spout (for example, both spouts
and tips can be made of flexible polyethylene). The
threaded closure tips can be pushed axially over the
threaded spout as the spout will yield during this assembly
operation, and the threads of tip and spout will engage
and retain the closure tip on the spout for shipment, pack-
aging and initial sale.

Spouts 32 shown in FIGURE 1 are made with pouring
tips 36 of varying length. The assembly turret 56 can be
readily converted to assemble closure tips 34 on spouts
of different lengths by using one or more optional an-
nular spacer plates 349 shown in FIGURE 14. Spacer
plate 346 is of desired thickness and has a plurality of
drilled holes 144¢ which will overlie holes 144a in the
tip carrier plate 130 when plate 349 is included in assem-
bly turret 56. ‘The spacer plate 348 is installed either be-
tween the turret spacer plate 132 and the spout carrier
plate 134 or the tip carrier plate 130. Spacer plate 340
has a smaller outside diameter than said plates 130, 132
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and 134 so that the outside periphery of spacer plate 340
is positioned radially inwardly of recesses 146, 156 and
162 in plates 130 and 132, respectively. Thus the spacer
plate 349 merely “stretches” the recess for spout tip 36
and does not interfere with, or alter, the tip and spout
assembly operation as above described.

Closure tips of different sizes can be assembled by using
a different plate like 139 with recesses 146 of appropriate
size.

The above-described assembly machine generally indi-
cated at 50 operates very efficiently, rapidly, and eco-
nomically and can assemble as many as 8,000 spouts per
hour. A single uaskilled attendant can easily run two or
more of these assembly machines without difficulty, so
that labor expenses are kept to a minimum. This is
especially important in such a high volume, low cost
field as is here involved. Because of its underlying prin-
ciple of assembling the threaded closure tips on the spouts
by actual displacement instead of screwing them on, as
was heretofore done, the operating mechanism of the
assembly turret 56 is relatively simple, cheaper to build,
and is trouble-free and therefore requires less maintenance
than the prior screw-on tip and spout assembly machine
known to applicant and heretofore used on behalf of his
assignee.

It will be apparent from the foregoing that the present
invention provides a novel improved apparatus for com-
pletely automatically assembling threaded closure tips on
plastic pouring spouts for beaded neck and like fluid con-
tainers without resorting to screwing them on; that the
apparatus of this invention is relatively uncomplicated
and very efficient for the job performed by it, and is
therefore more economical to build and to operate; that
the present invention provides a machine for automatically
assembling closure tips and pouring spouts which can be
readily modified to assemble closure tips of different
size on different size spouts; that the apparatus of this
invention includes means for automatically eliminating un-
assembled spouts and defective parts like short spouts;
and that the present invention provides apparatus for as-
sembling closure tips on plastic spouts which achieves
the objects and advantages stated in the introduction of
this application.

The invention may be embodied in other specific forms
without departing from the spirit or essential character-
istics thereof. The present embodiments are therefore
to be considered in all respects as illustrative and not
restrictive, the scope of the invention being indicated by
the appended claims rather than by the foregoing descrip-
tion, and all changes which come within the meaning and
range of equivalency of the claims are therefore intended
to be embraced therein.

What is claimed and desired to be secured by United
States Letters Patent is:

1. An apparatus for assembling cup-shaped closure
tips having an internal thread on plastic dispensing spouts
having a dispensing tip, comprising: a rotatable assembly
turret having a first set of spaced peripheral recesses, each
of which is adapted to Teceive a spout therein, and a sec-
ond set of spaced recesses each of which is adapted to
receive a closure tip therein and is aligned with one of
said spout receiving recesses; means for feeding dispens-
ing spouts to the respective spout receiving recesses of said
assembly turret; means for feeding closure tips to the
respective tip receiving recesses in said -assembly turret,
whereby the tips are in spaced aligned relationship with
the spouts, with the open end of the closure tips adjacent
the dispensing tip of the spouts; and reciprocating means
for axially displacing each set of aligned closure tip and
dispensing spout toward each other without any substan-
tial rotation between them to assemble the closure tip on
the spout, whereby said closure tip is retained on the spout
by the thread in the tip, said reciprocating means being
mounted on said assembly turret, with one each of said
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reciprocating means being aligned with one pair of said
spout and tip receiving recesses.

2. An apparatus for assembling closure tips on dispens-
ing spouts, as defined in claim 1, further comprising:
means for displacing said spouts from said spout receiv-
ing recesses to remove them from the assembly turret
after the assembly operation of said reciprocating means.

3. An apparatus for assembling closure tips on plastic
dispensing spouts as defined in claim 2, further compris-
ing: spout discharge means, operatively associated with
said last-mentioned means, for delivering spouts having
tips assembled thereon to a desired point and separating
therefrom spouts without tips assembled thereon.

4, An apparatus for assembling closure tips on spouts,
as defined in claim 1, wherein said closure tip feeding
means includes a tip feeding track terminating adjacent
the periphery of said assembly turret substantially at the
same level as said second set of recesses, and means for
positively moving said closure tips along said track and
into the respective tip receiving recesses of the assembly
turret as they pass the adjacent end of said track.

5. An apparatus for assembling closure tips on spouts
as defined in claim 4, wherein said last means includes a
spinner wheel extending partially into said track for en-
gaging closure tips and impelling them towards the as-
sembly turret.

6. An apparatus for assembling closure tips on dis-
pensing spouts, as defined in claim 1, wherein: said spout
feeding means includes an inclined spout feeder chute ter-
minating adjacent the periphery of the assembly turret at
substantially the same level as the first set of spout receiv-
ing recesses in said turret.

7. An apparatus for assembling closure tips on dis-
pensing spouts, as defined in claim 6, further comprising:
compressed air means for directing a stream of air against
the spouts at the lower end of said inclined feeder chute
to impel a spout into each of the respective spout receiv-
ing recesses of the turret as they pass the terminal end of
said spout feeder chute.

8. An apparatus for assembling cup-shaped closure
tips on spouts having a skirt portion and elongated dis-
pensing tip connected by an intermediate section, com-
prising: an assembly turret including in superimposed re-
lation a closure tip carrying plate, a spout spacer plate,
a spout carrier plate, and a spout housing plate, each
of said plates having a plurality of peripheral recesses
of similar outline, with respective recesses on each of said
plates being aligned with respective recesses on the other
plates, whereby said spout housing plate, spout carrier
plate and spout spacer plate form a series of peripheral
spout receiving recesses, and said tip carrier plate pro-
vides a series of peripheral tip receiving recesses in align-
nment with said spout receiving recesses; means for feed-
ing spouts to the respective spout receiving recesses, with
the spout skirt being received in a recess of said spout
housing plate, the intermediate spout section being seated
on said spout carrier plate, and the spout tip extending
within recesses of said carrier plate and spacer plate; a
top cover means extending over at least part of each of
the peripheral recesses in said spout housing plate, where-
by spouts cannot be upwardly displaced from said spout
recesses; means for feeding closure tips to the respective
tip receiving recesses in said tip carrier plate, whereby
a closure tip is disposed with the open end thereof in
aligned spaced relation to the dispensing tip of a spout;
means for axially displacing each set of aligned closure tip
and dispensing spout toward each other without any sub-
stantial rotation between them to assemble the closure
tip on the spout, said means including a plurality of
reciprocating anvils, one each mounted in spaced aligned
relation with one of said tip receiving recesses, with
means for reciprocating each of said anvils with respect
to the tip carrier plate as the assembly turret rotates so
that the anvil axially pushes a closure tip from the ad-
jacent tip carrier plate recess onto the dispensing tip of a
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spout mounted in the aligned spout receiving recess,
whereby said apparatus automatically assembles closure
tips on spouts so that they are retained thereon.

9. An apparatus for assembling closure tips on spouts
as defined in claim 8, wherein each of said recesses in said
plates has a slanted entrant portion to facilitate feeding of
the spouts and closure tips thereto.

10. An apparatus for assembling closure tips on spouts
as defined in claim 8, further comprising: means for dis-
placing said spouts from said spout receiving recess to
remove the assembled spout and tip units from the assem-
bly turret.

11. An apparatus for assembling closure tips on spouts
as defined in claim 10, further comprising: discharged
means, associated with said last means, for delivering
spouts having tips assembled thereon to a desired point
and separating therefrom spouts without tips assembled
thereon.

12. An apparatus for assembling closure tips on spouts
as defined in claim 8, wherein said closure tip feeding
means includes a tip feeding track terminating adjacent
the assembly turret with the upper track surface substan-
tially on the same level as the upper surface of the tip
carrier plate, and means for positively moving closure
tips along said track and into the respective tip receiving
recesses in the assembly turret as said recesses pass the
adjacent end of said track.

13. An -apparatus for assembling closure tips on spouts
as defined in claim 12, wherein said last means comprises
a spinner wheel extending part way into said track and
adapted to impel closure tips along the track towards the
assembly turret.

14. An apparatus for assembling closure tips on spouts
as defined in claim 8, wherein: said spout feeding means
includes an inclined spout feeder chute terminating ad-
jacent the periphery of the assembly turret at substan-
tially the same level as the upper surface of the spout
carrier plate.

15. An apparatus for asembling closure tips on spouts
as defined in ciaim 14, further comprising: compressed
air means for directing a stream of air against spouts
at the lower end of said inclined feeder chute to impel
the lowest spout into a spout receiving recess of the as-
sembly turret as it passes the terminal end of said feeder
chute.

16. An apparatus for assembling closure tips on spouts
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as defined in claim 8, further comprising: at least one
additicnal spacer plate in said assembly turret adjacem
said recessed spout spacer plate, the outer periphery of
said spacer plate being positioned closer to the asembly
turret axis than the innermost point of any of said plate
recesses.

17. Aa apparatus for assembling closure tips on spouts
as defined in claim 8, wherein: said spout housing plate
is provided with an annular siot extending inwardly from
the periphery thereof beyond the innermost portion of
said recesses in said plate; and said apparatus further com-
prises a spout remover bar extending into said slot, with
a discharge track operatively associated with said remover
bar, whereby as said assembly turret rotates past the re-
mover bar it displaces spouts from the spout receiving
recesses into the discharge track.

18. An apparatus for assembling cup-shaped closure
tips on plastic dispensing spouts having a dispensing tip,
comprising: a rotatable assembly turret having a first set
of spaced peripheral recesses, each of which is adapted
to receive a spout therein, and a second set of spaced
recesses each of which is adapted to receive a closure
tip therein and is aligned with one of said spout receiv-
ing recesses; means for feeding dispensing spouts to the
respective spout receiving recesses of said assembly tur-
ret; means for feeding closure tips to the respective tip
receiving recesses in said assembly turret, whereby the
tips are in spaced aligned relationship with the spouts,
with the open end of the closure tips adjacent the dis-
pensing tip of the spouts; and means for axially pushing
a closure tip onto the dispensing spout aligned therewith
without any substantial rotation between them to assem-
ble the closure tip on the spout so that the closure tip
is retained on said spout.
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