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A sealant applying machine for applying sealant to can lid members comprising a plurality of circumferential spaced sealant
applying stations whereat sealant material is applied to a lid member and a rotatable carriage means for supporting and carrying

the stations around the machine.
application of sealant material to

—ach station comprises a lid holding means for holding and rotating a lid member during
the lid member, a sealant dispensing means mounted adjacent the lid holding means for

applying sealant material to the lid member, and mounting means for holding the sealant dispensing means In fixed, non-
movable relationship to the lid holding means during application of sealant material to the lid member. A nozzle means has a
sealant dispensing opening, a needle valve seat surface and spring biased needle and a sealant flow passage for enabling flow
of sealant material onto the lid member. A needle valve acuator solenoid means iIs mounted In the intermediate housing portion
and Is operatively connected to the needle valve.
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A sealant applying machine for applying sealant to can
lid members comprising a plurality of circumferential spaced
sealant applying stations whereat sealant material is applied
to a 1lid member and a rotatable carriage means for supporting
and carrying the stations around the machine. Each station
comprises a lid holding means for holding and rotating a 1id
member during application of sealant material to the 1lid
nember, a sealantdispensing'means.nounted adjacent the lid
holding means for applying sealant material to the 1lid
member, and mounting means for holding the sealant dispensing
means in fixed, non-movable relationship to the 1id holding
means during application of sealant material to the 1lid
nenber. A nozzle means has a sealant dispensing opening, a
needle valve seat surface and spring biased needle and a
sealant flow passage for enabling flow of sealant material
onto the 1id member. A needle valve acuator solenoid means
is mounted in the intermediate housing portion and is
operatively connected to the needle valve.
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A DISPENSING SYSTEM |
This invention relates generally to a system
for dispensing fluids, and more particularly to a

sealant delivery system and apparatus for application of

- a sealant compound material to container 1ids and

closures of the type disclosed in United States patent

No. 4,262,629 and No. 4,840,138.

In general, the apparatus of U.S. patents No.
4,262,629 and No. 4,840,138 comprises a rotary can lia
feed mechanism having a series of pockets which are
advanced through a downstacker area to laterally shift
each lowermost 1lid in succession of the stack of lids
along an arcuate guidé path into each of a series of
shallow recesses formed in a rotary chuck table. The
rotary chuck table has a series of lift chucks disposed
in normally lowered position beneath the recesses, and a
rotary drive is operative to synchronously rotate the
table and 1ift chucks at a predetermined rate of speed.
A cam member located in the path of travel of the 1lift
chucks is operative to advance each i1ift chuck in
succession when it is received at a first station
between a normally lowered position and a raised
position through a distance corresponding to two
stations, after which the 1id is lowered as it is
advanced to a third station and discharged into a
collection area. The empty recess then continues
through a distance corresponding to three more stations
before it picks up another can lid. aAn upper sealant
gun assembly includes a spring-loaded chuck aligned with
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each recess to as to be engageable with each 1lid as it
is raised by the lift chuck to activate an associated
sealant gun in response to such engagement. The sealant
is discharged from the gun as the can 1lid is caused to
rotate about its own axis by rotation of the lift chuck
through the first two stations so as to uniformly
deposit the lining material into the groove of each can
lid in succession. Again, following application of the
sealant, the can 11d is lowered by the 1lift chuck, then

disengaged so as to permit the can 1id to be discharged
from the table preferably by the rotary speed of
rotation of the table into a discharge or collection
area. Feed interrupt mechanism is provided for
interrupting advancement of the can lids from the
downstacker area in passing in the event of misalignment
of a lid; also, an 1ntérmpt mechanism is provided in
association with the sealant gun to interrupt delivery
of sealant in the event that the can 1id is not properly
aligned with respect to a recess on the chuck table.
Preferably, both interrupt mechanisms are controlled by
a common sensor in the rotary feed mechanism; however, a
separate sensor is provided on the upper chuck assembly
to interrupt supply of sealant. Apparatus of this type
has been successfully employed with sealant material
made from a non-abrasive, non-corrosive solvent base
compound which does not present any significant problems
in the sealant delivery system. |

The apparatus of U.S. patent No. 4,840,138
provides a sealant dispensing system for use with a
conventional rotary-type sealant-applying machine

Wherein a plurality of circumferentially spaced sealant

supply hose means connect a sealant supply means to a
pPlurality of circumferentially spaced sealant dispensing
head means which rotate about a central axis of

- rotation. The sealant supply means is located in

cocaxial relationship with the central axis of rotation
and rotates thereabout and comprises an elongated
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non-rotatable support housing with bearing means mounted
therebetween. The support housing means and the spindle
means have coaxial aligned central passages which are
coaxial with the central axis of rotation. Sealing
means are mounted between the spindle means and the
support housing means to prevent escape of air from the
air passage means. Sealant is delivered to the supply
chamber means through a non-rotatable central tubular
passage means mounted in the housing and spindle passage

- means in coaxial alignment with the central axis of
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rotation. Air is delivered to the supply chamber means
through an annular passage means circumjacent the
tubular passage means. Electrical sensing means are
provided to monitor the amount of sealant in the supply
chamber means and to cause additional amounts of sealant
to be automatical ly delivered to the supply chamber when

- a lower chamber level Oof sealant is detected and to

terminate delivery when an upper maximum sealant level
is reached. The sensing means are activated by contact
with the conductive water-base sealant compound. The
construction and arrangement is such that the sealant
does not contact any part of the spindle means nor, the

support housing means nor the bearing and sealing means
associated therewith.

The nozzle apparatus of U.S. patent No.
4,262,629 and No. 4,840,138 was actuated between open
and closed positions by a mechanical linkage and the
size of the dispensing opening was adjusted by a
mechanical linkage. Some attempts have been made to

pProvide electric operated pneumatic and/or hydraulic
actuation systens. |
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A primary Obj ect of the present invention isg
to provide a new and improved nozzle actuating and
adjustment system which is operable solely by
electrically operable actuator devices.

Another object is to provide a new and
improved manually-operable mechanical adjustment system
for selectively manually adjusting the location of the
nozzle assembly relative to the 1id members.

Another object is to provide a closed nozzle
actuating and adjustment system to prevent accidental

electrical explosion of vapora produced from sealant
material.

Another object is to reduce wear and cost of
construction and maintenance of the apparatus.

The present invention provides a sealant
applying machine for applying sealant to can 1id members
comprising a plurality of circumferential spaced sealant

vapplylng stations whereat sealant material is applied to

a 1id member and a rotatable carriage means for
supporting and carrying the stations around the machine.
Each station comprises a 1id holding means for holding
and rotating a lid member during application of sealant
material ‘to the 1lid member; a sealant dispensing means

movable relationship to the 1id holding means during
application of sealant material to the 1id ‘member. Each
sealant dispenser comprises an elongated housing means

for supporting the components of the sealant dispensing
means and having a lower housing portion, an upper

housing portion and an intermediate housing portion. a
nozzle means on the lower housing portion has a sealant

~dispensing opening, a needle valve seat surface and a

sealant flow passage for enabling flow of sealant
material onto the 1id member. A needle valve is axially
slidably movably mounted in the lower housing portion
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and is selectively axially movable between an open

- sealant applying position and a closed non-flow position

relative to the needle valve seat surface. A spring is

mounted in the lower housing portion and is operatively
associated with the needle valve means to normally hold

the needle valve means in the closed lowered position.

A needle valve actuator solenoid means is mounted in the
intermediate housing portion and is operatively
connected to the needle valve for selecti{rely causing
axial upward movement of the needle valve from the
closed position to the open position by a predetermined
axial distance to provide a predetermined sealant flow
gap in the nozzle to dispense a predetermined amount of
sealant material during a predetermined dispensing time

period. A flow gap adjustment solenoid is mounted in

the upper housing portion and is operatively connected
to the needle valve actuator solenoid for selectively

- changing the amount of axial movement of the needle

valve caused by the actuator solenoid so as to
selectively vary the sealant flow gap and the amount of
sealant material dispensed during a predetermined
dispensing time.

The present invention also includes a needle
valve actuator solenoid comprising a low voltage direct

- current operated push-pull-type solenoid device having

an armature shaft portion which is axially displaceable
relative to a coil portion mounted in a solenoid housing
portion.

Tae flow gap adjustment solenoid comprises at
least one low voltage direct current actuated rotational
stepping-type solenoid device having at least one
rotatable shaft portion which is reversely rotatable to
cause variation of the amount of axial displacement of
the needle valve actuator solenoid means. A solenoid
coupling between the needle valve actuator solenoid and
the flow gap adjustment solenoid varies the amount of
axial displacement of the needle valve actuator

SUBSTITUTE SHEET
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solenoid. The solenoid coupling comprises a threaded
upper end shaft portion on the actuating solenoid shaft
and a threaded lower end shaft portion on the adjustment
solenoid shaft. At least one threaded coupling member

5 is connected to the upper end shaft portion and the
lower end shaft portion. Rotation of the lower end
shaft portion of the adjustment solenoid causes rotation
and axial displacement of the upper end shaft portion of
the actuator solenoid.

10 An illustrative and presently preferred
embodiment of the invention is shown in the accompanying
drawing in which:

Fig. 1 is a plan view of the prior art
apparatus; ,

15 Fig. 2 is a .partial enlarged side elevational
view of the apparatus of Fig. 1;

Fig. 3 is an enlarged cross—-sectional view of
a prior art mechanical nozzle actuation and adjustment
assembly;

20 Fig. 4 is a schematic side view of the prior
art fluid dispensing system; and

Figs. 5A and 5B are an enlarged cross-sectional
view of the automatic electronic nozzle actuating and
adjustment system of the present invention;

25 Fig. 6 is a cross-sectional side elevational
view of the lower housing portion:;

Fig. 7 is a side elevational view of the
nozzle;
Fig. 8 is a side elevational view of the clamp

30 ring;

Fig. 9 is an end view of the clamp ring:;

Fig. 10 is a side elevational view of the
needle valve member;

Fig. 11 is a side elevational view of the

35 needle valve-actuating solenoid coupling member;

Fig. 11A is an end view of the needle valve-
actuating solenoid connecting member;

M b S e et A et A S onnd ey TSI MR A O TR AP L S s AR MR e v I M DR AR R fmo g Je e s s e i e R R R R 2R e T T T L R LT e rprmeg e T RN R TR -



W0 92/15402 . PCT/US92/01751

10

15

20

25

30

35

2105531

- 7 -

~Fig. 12 is a cross~sectional side elevational
view of the intermediate housing portion:;

Fig. 12A is an upper end view of the
intermediate housing portion:

Fig. 12B is a lower end view of the
intermediate housing portion:

Fig: 14 is a cross-sectional side elevational
view of the apparatus shown in Fig. 13;

Fig. 14A is a cross-sectional view of the
threaded nut coupling member;

Fig. 15 is a cross~sectional side elevational
view of the upper housing portion;

Fig. 15a is an upper end view of the upper
housing portion;

Fig. 15B is a lower end view of the upper
housing portion:

Fig. 16 is an end view of the lower mounting
plate member;

~ PFlg. 17 is a croéss—-sectional view of the
mounting plate member of Fig. 16;

Fig. 18 is an end view of the housing end
plate member; and

Fig. 19 is a cross-sectional view of the
housing end plate member. |

in general,- Figs. 1 & 2 show a conventional
can lid sealant applying machine 10 which comprises a
rotatable star wheel feed means 12 for transferring can
lids to a rotatable support wheel means 14 for
supporting a plurality of circumferentially spaced 1lid
support means 16 for rotation about a central axis of
rotation 18 to a discharge track means 20 for removal of
can lids after sealant has been applied thereto.

Fig. 2 shows the conventional sealant applying
means which comprises a plurality of circumferential

SUBSTITUTE SHEET
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spaced l1lid holding means 22 for holding the lids on
support means 16 and associated sealant applying nozzle
means 24 for applying sealant to the lids during
rotation of the lid support means 16. Each sealant

applying nozzle means 24 has a linkage means 26 for
controlling position of and supply of sealant to sealant

applying nozzle means 24. The sealant applying nozzle
means 24 and qssogiated'means are mounted on rotatable

bracket means and hub means 30, 32 for rotation about
central axis 18. A sealant supply chamber means 34
suitably mounted on bracket hub means 30, 32 is
connected to each sealant supply means 24 through
suitable supply hose means 36, 38.

Fig. 3 shows a conventional mechanically
actuated and adjusted nozzle means 24 which comprises a
mounting plate member 40, a support housing member 41
and a cylindrical needle member 42 having a relatively
large diameter upper end portion 42a, a relatively small
diameter lower portion 42b with a conical end portion

42c and a connecting flange portion 42d. A nozzle end
member 44 has a conical needle seat 44a above a

cylindrical dispensing passage 44b. A sealant holding
chamber 45 has a sealant inlet passage 45a and an outlet
passage 45b suitably connected to a hose member (not
shown) in a solvent-based sealant recirculation system
or plugged by a suitable plug member (not shown) in a
water~-based sealant system. Needle member 42 is
reciprocably mounted in bearing members 46a, 46b for
movement between a lowermost closed-seated position and
a variably adjustable raised dispensing position (not
shown). Needle member 41 is normally held in the
closed-seated position by a compression spring 46c¢
mounted between bearing members 46a, 46b and operable
against needle flange 42d.throughmovableZbearing‘member
46b. Lower needle end portion 42b extends through a

packing-sealing assembly 47 to prevent escape of sealant
and vapors from the sealant chamber. The assembly

ERTTRY T TR T ok - ot RS 250 R KN SRR QBT A b R A A A i il SRR RPN R L D U 3 3¢ PR R AR e IR e - e T -
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comprises a cup member 47a, a sealing ring member 47b

and a plurality of packing rings 47c. An adjustment nut
48 is threadably mounted on cup member 47a.

‘Fig. 4 shows the sealant delivery system of
U.S. patent No. 4,840,138 which comprises a rotatabile
sealant supply chamber means 50 for holding a supply of
sealant for delivery to one or more conventional
dispensing-head means $2, 53 through conventional supply
hose means 54, 55. A spindle means 56 and conventional
bearing means 58 enable rotation of supply chamber means
50 relative to a conventional non-rotatable support
housing means 60. Sealant is periodically supplied to
supply chamber means 50 from a large-size supply
container means 62 through a conventional punp means 64,
a conventional solenoid valve means 66 and supply tube
means 68 mounted in and extending through support
housing means 60 and spindle means 56 into supply
chamber means 50. Pressurized air is continuously
supplied to sealant supply chamber means 50 from a
conventional air supply source 70 through a conventional
pressure regulator means 72 and supply passage means 74
in and extending through spindle means 56 and support
housing means 60 to chamber means 50. Three level

Sensor means 76, 78, 80 are mounted in sealant supply

chamber means 50 and connected to a conventional

electrical control means 82 which controls pump means 64
and solencid valve means 66 to maintain a supply of

sealant in the chamber means 50 between a maximum level
86 and a minimum level 88. This system may be used with
the present invention when a water-based sealant
material is being applied.

As shown in Figs. 5A & 5B, the electronically
actuated and adjustable nozzle system of the present
invention comprises a housing means 100, a flow control
needle means 102, a sealant dispensing nozzle means 104,
a sealant supply chamber means 106, a variably axially
adjustable needle actuating solenoid means 108, a lower
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coupling means 110 for connecting the solenold means 108
"to the flow control needle means 102, sealant flow gap
adjustment solenoid means 112, 114, and an upper
coupling means, 116 for connecting the needle actuator

5 solenoid means 108 to the flow gap adjustment solenoid
means 112, 114.

Housing means 100 comprises a lowermost
relatively small diameter generally cylindrical
needle/nozzle support housing portion 120, an

10 intermediate needle actuating solenoid support housing
portion 122, and an uppermost relatively large diameter
gap adjustment solenoid support housing portion 124
which are stacked one upon another and suitably fixedly
connected by suitable connecting means such as a ring
15 member 126, and associated threaded fastener members 127
| and an end plate member 128 and associated threaded

fastener members 129.
Needle means 102 comprises a lowermost

relatively small diameter portion 130 terminating in a
20 conical lower end portion 131 and an intermediate
relatively large diameter portion 132 connected to
portion 130 by abutment flange portion 133 and
terminating in an upper threaded connecting portion 134.
Intermediate needle portion 132 is separably supported
25 by an upper bushing bearing means 135 mounted in a
sleeve member 136. A compression spring means 137 1is
mounted between upper bearing means 136 and needle
flange portion 133 to bias the needle member to the
closed portion. Lower needle portion 131 extends
30 through a guide bore in an abutment plate member 138
having an O-ring peripheral seal member 139 and
resilient rubber polymer sealing means 142 comprising a
flanged upper end portion 144 and an elongated tapered
lower end portion 145. Sleeve member 136 (Fig. 5B) 1s
35 threadably connected to lower housing portion 120 by a

threaded portion 146.
Nozzle means 104 comprises a threaded upper

.. O v v RO i et R AN U L R R B S e i b b bR AT A e A
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coupling portion 150, an abutment flange portion 152 ang
a lowermost head portion 154 having wrench slots 155 ang

an inwardly tapered end portion 156. A relatively large
diameter central sealant flow passage 157 is connected

to a relatively small diameter cylindrical dispensing

end passage portion 158 by a conical portion 159 which
provides a needle seat. Passage 157 intersects an

enlarged cylindrical sealant supply chamber 160
connected to supply and return cross passage means 162
which are suitably connected to sealant supply and
return hose means (net shown) as previously described.
Needle actuator solenoid means 108 is provided

by a generally conventional low-profile low voltage D.C.
operate push or pull solenoid device as shown and
described on pages LP 1-4 of the catalog of Lucas Ledex,
inc. of Vandalia, Ohio.

| In general, the solenoid means comprises a
cylindrical housing member 170 which holds a fixed
magnetic pole hub member surrounded by a coil member
(not shown), and an axially displaceable magnetic pole
movable hub member fixedly mounted on a shaft member 172
having opposite end portions 173, 174. The shaft member
172 is slidably supported in the fixed hub member. An
annular flux plate member 176 is fixedly mounted on the

movable hub member to provide an. auxil iary flux path.

In operation, the movable hub member, armature shaft 172
and flux plate member 176 are reciprocably axially
movable as a unit relative to the coil, fixed pole hub
Piece and housing. In the present invention, the amount
of axial movement is preferably between .040 and .048
inch. In the present invention, lower shaft end portion
174 is provided with threads and is threadably connected
to the lower coupling means 110 and thus, operably
connected to the needle member. The outer cylindrical
side surface of solenoid housing member 170 is axially
slidably adjustably mounted in and supported by a
Cylindrical inner surface 178 of the intermediate
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Support housing portion 122. The upper end of the
solenold housing member is connected to and fixedly

mounted on the upper coupling means 116 by suitable
fastening means.

The lower coupling means 110 comprises a split
coupling member 180 having coaxial threaded bore

portions 182, 183 for receiving threaded solenoid shaft
end portion 174 and threaded needle end portion 134.

The construction and arrangement is such that
energization of solenoid 108 causes axial upward
movement of solenoid armature shaft 172 and '
corresponding axial upward movement of needle member 102
against the bias of spring 137 to move the needle off
the nozzle needle seat a predetermined distance equal to
the stroke of the solencid armature shaft.

The upper cc;upling means comprises a coupling
member 190 having an annular hub 'portion 192 and an
annular flange portion 194 with a central bore 195 to
slidably receive the upper end portion 173 of the
solenoid shaft 172. One end 194a of flange portion 194
is elongated to provide a key portion to engage a slot
in housing portion 122 and prevent rotation of solenoid
housing 108. Hub portion 192 has a threaded bore 196
for receiving a threaded end portion 198 of a rotatable
coupling shaft member 200 (Fig. 14A). The upper end
portion 202 of coupling shaft member 200 is rotatably
supported by and mounted in a support plate member 203.
A threaded nut 204 is fixedly mounted in a central bore
206 of shaft member 200 and threadably connected to a
threaded lower end portion 206 of the reversely
rotatable drive shaft of the lowermost gap adjustment
solenoid unit 114 as hereinafter described. The
construction and arrangement is such that rotation of
solenoid drive shaft causes rotation of the coupling
shaft and axial up or down displacement of the coupling

member 190 and the needle actuating solenoid mounted
thereon.
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Each of the adjustment solenoid means 112, 114
is provided by a generally conventional unidirectional
low voltage direct current stepping solenoid as shown

and described on pages SS1-6 of the catalog of Lucas
Ledex Inc. of Vandalia, Ohio.

Each stepping solenoid comprises a cylindrical
housing member 210, 212 surrounding and supporting the
operational apparatus which includes a coil, an armature
plate,'an armature hub, a spring cage, return springs, a
datent plate, an output half, detent springs, a detent
rotor, a retaining rig, and an end cap.

The stepping solenoids are reversely

- unidirectional so that separate energization of one

solenoid causes rotation in one direction and separate
energization of the other solenoid causes rotation in
the opposite direction. 1In the presently preferred
embodiment, each stepping solenoid is operable through -
36 positions in 10 step increments during each

revolution. The stepping solencids 112, 114 are
connected by a central connecting plate 214 and mounted
on end plate members 216, 217. Upper half end portion
218 is received in and rotatably supported by a bore 219
in upper -end plate member 216.

The present invention provides eccentric
nozzle location adjustment means whereby the central

~axis 230 of the nozzle discharge passage 158 may be

moved along an arc relative to the container 1id member.
The outer cylindrical surface 232 of intermediate

housing portion 122 has a central axis 234 which is

‘eccentrically ofset relative to central axis 230. Upper

housing portion 124 also has a central axis 236 which is
offset relative to central axis 230. Housing portion
122 is rotatably supported in a cylindrical bore in a
réleasable clamp member (not shown) so as to be
rotatable therein to vary the location of the nozzle.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A sealant applying machine for applying sealant to can
1id members and comprising a plurality of circumferential
spaced sealant applying stations whereat sealant material
is applied to a 1id member; a rotatable carriage means for
supporting and carrying saild stations around the machine;
each said station comprising a lid holding means for
holding and rotating said lid member during application of
said sealant material to the lid member; a sealant
dispensing means mounted adjacent the lid holding means for
applying sealant material to the lid member; mounting means
for holding said sealant dispensing means 1n fixed, non-
movable relationship to said lid holding means during
application of said sealant material to the lid member;

each sealant dispensing means comprising an elongated

housing means for supporting the components of the sealant

0

dispensing means and having a lower housing portion, an
upper housing portion and an intermediate housing portion;
a nozzle means on the lower housing portion having a
sealant dispensing opening, a needle valve seat surface and
a sealant flow passage for enabling flow of said sealant
material onto the lid member; a needle valve means axially
slidably movably mounted in the lower housing portion and
being selectively axially movable between an open sealant
applying position and a closed non-flow position relative
to said needle valve seat surface; spring means mounted 1n
said lower housing portion and being cperatively associated
with said needle valve means to normally hold said needle

valve means in the closed non-flow position; a needle valve
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actuator solenoilid means mounted 1n sald intermediate

housing portion and being operatively connected to said
needle valve means for selectlvely causing axial upward
movement of said needle valve from the closed position to
the open position by a predetermined axial distance to
provide a predetermined sealant flow gap in said nozzle
means to dispense a predetermined amount of said sealant
material during a predetermined dispensing time period; and
flow gap adjustment solenoid means mounted in said upper
housing portion and being operatively connected to said
needle valve actuator solenoid means for selectively
changing the amount of axial movement of said needle valve
means caused by said actuator solenoid means so as to
selectively vary the sealant flow gap and the amount of

said sealant material dispensed during a predetermined

dispensing time.

2 . The invention as defined in claim 1, and wherein said

needle valve actuator solenoild means comprises a low

voltage direct current operated push-pull-type solenoid

device having an armature shaft portion which 1s axially

displaceable relative to a coil portion mounted in a

solenoid housing portion.

3. The invention as defined in claims 1 or 2, and wherein
sald flow gap adjustment solenoid means comprises at least
one low voltage direct current actuated rotational
stepping-type solenoid device having at least one rotatable
shaft portion which is reversely rotatable to cause
variation of the amount of axial displacement of said

needle valve actuator solenoid means.
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4. The invention as defined 1n claim 3, and further
comprising a solenoid coupling means between sald needle
valve actuator solenoid means and said flow gap adjustment
solenoid means for varying the amount of axilial displacement

of said needle valve actuator solenoid means.

5. The invention as defined in claim 4, and wherein said

solenoid coupling means comprises a threaded upper end

shaft portion on said actuating solenoid shaft; a threaded

lower end shaft portion on said adjustment solenoid shatt;
and at least one threaded coupling member connected to said
upper end shaft portion and said lower end shaft portion
whereby rotation of the lower end shaft portion of the
adjustment solenoid means causes rotation and axial
displacement of said upper end shaft portion of said

actuator solenold means.
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