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The subject invention relates generally to an apparatus
or system for filling containers with a liquid and more
particularly is directed to a machine for and a method
of filling empty cans or cans partially filled with fruit or
vegetables with a liquid, such as a syrup or juice, to a
predetermined level.

Tt is recognized that various conventional machines
for filling containers are in use. Some of these ma-
chines include intricate valve structure for pre-measuring
at a remote location the quantity of liquid to be dispensed
to each container while others are of a complicated char-
acter and require exacting adjustment and costly main-
tenance. There are also machines which are comprised
of many components or parts which have to be disas-
sembled and reassembled in order to permit proper clean-
ing of various conduits and valves to comply with health
codes, all of which requires considerable time, effort and
expense. Moreover, some of the conventional machines
are extremely cumbersome and need expensive electronic
controls for their operation.

With the foregoing in mind, one of the principal ob-
jects of the invention is to provide a machine which
overcomes the undesirable features of construction inher-
ent in the conventional machines abcve referred to, in-
cluding other machines, and offers many advantages there-
over with respect to cost of manufacture and assembly,
efficiency in operation and durability.

More particularly, a significant object of the invention
is to provide a machine in which a can is temporarily
sealed so that any air therein can be readily withdrawn
or evacuated, after which a liquid, such as syrup, can be
fed to the can to a predetermined level with reference to
the upper rim of the can.

An important object of the invention is to provide,
among other things, 2 unique valve mechanism, assembly
or structure, which is adapted for disposition in each can
to take up a predetermined amount of space therein while
the air is being evacunated and the liquid is introduced.
The valve mechanism, when withdrawn from the can,
leaves a head space so as to facilitate attachment of a
cover to the can.

A specific object of the invention is to provide a valve
mechanism of the character above referred to, including
controls therefor which assist in accurately regulating the
amount of syrup or juice to be fed to each can in order
to prevent wasteful overfiow, splash and unsanitary con-
diticns resulting therefrom.

A particular object of the invention is to provide a
machine in which a single source of power is primarily
utilized to synchronically drive or operate various com-
ponents of the machine. : '

A very important object of the invention is to provide
a machine or system in which the valve mechanisms,
reservoirs, tanks, or manifolds, and feed and vacuum
lines can be readily cleansed without the mecessity of
completely disassembling and reassembling such compo-
nents and reestablishing certain timing cycles.

Also, an object of the invention is to provide a method
whereby air is evacuated from a container and then filled
with a liquid in a unique manner.

Another object of the invention is to provide a novel
setup whereby the machine can be readily adjusted to
accommodate containers or cans of various sizes.
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A significant object of the invention is to provide a
machine with suitable adjustments in order that the vari-
ous operating mechanisms can be readily synchronized and
so that the cans are continuously in motion from the time
they enter the machine to their discharge.

A further object of the invention is to provide a ro-
tatable carriage having seats thereon for individually sup-
porting the cans and means whereby if a can is not placed
on 2 seat the valve mechanism for normally controlling
the flow of liquid to the can will be rendered inoperative
to prevent release of the liquid.

A further object of the invention is to provide a novel
arrangement whereby a vacuum established in each can
assists in pulling liquid into the can at the moment the
latter is connected to the supply of liquid through the
agency of the valve mechanism.

Other attributes of the invention reside in providing
a machine or system which offers advantages with respect
to manufacture and assembly, efficiency and durability.

Many other objects and advantages of the invention
will appear after the description hereinafter set forth is
considered in conjumction with the drawings anmnexed
hereto. -

In the drawings:

FIGURE 1 is an elevational view of the apparatus or
system on a reduced scale;

FIGURE 2 is an enlarged horizontal section taken sub-
stantially on line 2—2 of FIGURE 1, illustrating the man-
ner of conveying cans to and from the machine;

FIGURE 3 is a partial horizontal view of a part of
an infeed conveyor for moving cans to the machine to be
filled;

FIGURE 4 is an elevational view looking in the direc-
tion of the arrows 4—4 in FIGURE 2 showing a part of
a conveyor for removing the cans from the machine after
they have been filled; .

FIGURE 35 is an elevational view looking in the direc-
tion of the arrows 535 in FIGURE 2, exemplifying ad-
ditional structure 'of the infeed conveyor shown in FIG-
URE 3;

FIGURE 6 is a vertical sectional view taken substan-
tially on line 6—6 of FIGURE 5 showing further details
of the infeed conveyor and associated structure;

FIGURE 7 is a horizontal section taken substantially
on line 7—7 of FIGURE 5 and depicts certain features of
the machine shown in FIGURES 5 and 6, including re-
lated structure;

FIGURE 8 is an enlarged partial vertical section taken
through the machine to iilustrate, among other things, the
structure or means employed to elevate the cans for co-
operation with unique valve mechanisms operatively con-
nected with liguid supply and vacuum lines or conduits;

FIGURE 9 is a horizontal section taken substantially
on line 9—9 of FIGURE 1 and depicts certain frame-
work, arrangement of the liquid supply and vacuum lines,
and means utilized to operate the valve mechanisms;

FIGURE 10 is an enlarged partial elevational view of
the machine illustrating the operative relation of a can
with a valve mechanism; :

FIGURE 11 is a view looking upwardly from line
11—131 of FIGURE 10, showing certain details of the
valve mechanism;

FIGURE 12 is a horizontal section taken substantially
on line 12—12 of FIGURE 10 depicting other details of
the valve mechanism; :

FIGURE 13 is an enlarged view of an assembly used
in connection with the vacuum lines;

FIGURE 14 is a partial horizontal view of a part of the
vacuum: system; .

FIGURE 15 is a horizontal view showing other parts
of the vacuum system; :
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‘'FIGURE 16 is an enlarged partial vertical sectional
view of structure showing one of the conduit connections
used with the vacuum system; .

FIGURE 17 is a diagrammatic elevational view ex-
emplifying the operative relationship between a can elevat-
ing means, valve mechanism, cam means for operaiing the
valve mechanism, and liquid supply and vacuum lines;

FIGURE 18 is a diagrammatic vertical sectional view
similar to FIGURE 17 and taken substantially on line
18—18 of FIGURE 9 to show a can being conveyed in a
horizontal direction;

FIGURE 19 is a view similar to FIGURE 18 taken
substantially on line 19—i9 of FIGURE 9 with a can
removed to render a valve mechanism inoperative to pre-
vent the flow of air or liquid therethrough;

FIGURE 20 is a vertical sectional view similar to FIG-
URE 19, taken substantially on line 20—26 of FIGURE
9, showing a can elevated and cooperating with a valve
mechanism, the valve of such mechanism having been
rotated one quarter turn or ninety degrees to a position
to communicatively connect the interior of a can with a
vacuum line to withdraw- any air from the container;

FIGURE 21 is a view similar to FIGURE 20 showing
the valve rotated another ninety degrees to a position in
which the vacuum line is closed and a liquid is fed to the
can;

FIGURE 22 is a view depicting the valve rotated an-
other ninety degrees to prevent connection of the vacuum
and liquid lines with the interior of the can; and

FIGURE 23 is a view similar to FIGURE 22 with the
valve rotated a further ninety degrees to return it to its
original position, with the supply and vacuum lines still
closed as also evidenced in FIGURES 18 and 19, and the
can lowered for delivery to a take-off conveyor.

Referring first and generally to FIGURES 1, 2 and 8
of the drawing, numeral 1 generally designates a conveyor
for transporting cans t¢ a rotary conveyor 2, which trans-

ers the cans to a rotatable carriage or turret 3 where each
can is elevated for cooperation with an overhead valve
mechanism 4 which is operable to control the withdrawal
of any air in the can out through a line 5 to a vacuum
Yiquid separator tank 6 by a pump 7, after which a liquid
or syrup in a reservoir 8 is forced by a pump 9 through a
main line 1¢ to a manifold 11 on the carriage and from
the manifold to the can through a line 12 until the can
is properly filled and later removed from the machine by
a chain conveyor 13 to a capping apparatus (not shown)
which operates in conjunction with the subject machine.

Referring imore particularly to the above organization
or system, the conveyor 1 is of the chain type and serves
to direct the cans longitudinally and generally tangentially
to the rotary conveyor 2 which is preferably in the form
of a star wheel. A member 14 is slidably adjustable on
a support 15 at one side of the conveyor i and carries a
pivotally mounted spring pressed gate or lever 16 for
urging each can against a horizontal screw 17 which ex-
tends parallel to the. opposite side of the conveyor for
spacing and feeding the cans to circumferentially spaced
recesses 18 provided in the rotary conveyor 2 for frans-
fer in an arcuate path onto rests and into circumferen-
tially spaced notches 19 provided in holders 28 constitut-
ing components of the carriage. The relative speeds of
the conveyors 1, 2 and 13, screw 17 and.carriage are syn-
chronized or timed through the agency of suitable driving
mechanism which will now be described.

The  driving mechanism may be designed and con-
structed in various ways, but as exemplified in FIGURES
2 and 5 through 8, preferably comprises a plurality of
shafts operatively connected by means of various gears,
sprockets and chains. More particularly in this regard,
there is provided a primary or main horizontal drive shaft
21 which is preferably operatively connected with a driv-
ing meamns of a capping apparatus associated with the dis-
charge conveyor 13, but if desired, may be operated by
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any suitable power means, such as an electric motor. As
shown in FIGURE 8 this shaft is provided with a bevel
gear 22 which meshes with a bevel gear 23 keyed to the
lower end of a vertical driven shaft 24 journalled in a
tubular bearing 25 carried by a top wall 26 of a base or
housing 27 of the machine or apparatus. - A spur gear 28
is secured to the upper end of the vertical shaft 24 and
meshes with a large ring gear or rack 29 formed integrally
within a head 36 of the carriage for rotating the carriage
on a solid center post 31 fixed in a socket or tubular part
32 fonmed integrally with the top wall 26 of the base.
The tubular bearing 25 extends through an opening there-
for in the top wall of ihe base and a flange 33 on the
bearing is detachably secured to the wall by screws 34.

The lower end of the vertical shaft 24 also carries a
spur gear 35 which meshes with a spur gear 36 on a sta-
tionary stub shaft 37 disposed in a boss 38 depending
from the top wall 26 of the base. A. sprocket 3% is inte-
gral with the spur gear 36 and a chain 4% connects this
sprocket with a sprocket 41 carried by an elongate ver-
tical shaft 42 journalled in a pair of bearings 43 and 44
respectively detachably mounted on upper and lower
horizontal walls 45 and 46 of a casing structure generally
designated C supported at one side of the base as de-
picted in FIGURES 1, 6 and 7. The upper wall 45
constitutes a platform or a bridge over which the cans
are caused to travel from the conveyor i to the carriage
by the rotary conveyor 2. It will be noted that the ver-
tical shaft 42 and sprocket 41, including a portion of the
chain 48, are housed in the casing.

The upper end of the elongate vertical shaft 42, as
shown in FIGURES 2 and 6 has a flanged fitting 47 keyed
thereto and screws 48 extend through an upper plate 49
of two such plates comprising the rotary conveyor 2 and
slots in the flange of the fitting so as to afford relative

rotational adjustment of this conveyor about the longitu- -

dinal ‘axis of the shaft for timing purposes. The plates

- are preferably joined together in axially spaced parallel
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relationship by suitable ribs as shown in FIGURE 6.

A. bevel gear 58 is keyed to the vertical shaft 42 in-
termediate its ends and meshes with a bevel gear 51 keyed
to an inner end of a horizontal shaft 52. This horizontal
shaft, as viewed in FIGURES 6 and 7, is journalled in a
tubular bearing 53 on a side wall 54 of the casing struc-
ture, A bevel gear 55 and a sprocket 56 are keyed to
the outer extremity of the horizontal shaft 52. The bevel
gear 55 meshes with a bevel gear 57 keyed to the inner
end of a horizontal shaft 58 disposed at right angles to
the horizontal shaft 52. The horizontal shaft 58 is jour-
nalled in a tubular bearing 59 on a support 62 which is
reenforced by a brace as shown in FIGURE 5. A
sprocket 61 is keyed to the outer end of the horizontal
shaft 58 and this sprocket is connected by a chain 62
to a sprocket 63 keyed to the screw 17 as shown in FIG-
URES 5 and 7. The sprocket 61 is preferably adjustably
supported on the shaft 58 for timing purposes in a man-
ner similar to that employed in adjusting the conveyor 2
relative to shaft 42. The sprocket 56 on the shaft 52 is
connected by a chain 64 to a sprocket 65 keyed to an
upper horizontal shaft 66 journalled in a pair of bearings
67 mounted on a hanger 68 carried by the support i5.

" A pair of sprockets 69 are keyed to the shaft 66. Chains

70 of the conveyor 1 connect with these sprockets and
also with a pair of sprockets on a shaft (not shown). It
will be noted that the bearings, such as 43, 44 and 53,
are detachably mounted to facilitate installation of the
shafts.

With the above vnique driving mechanism, rotation of
the main drive shaft 21 will cause simultaneous rotation
of the various interconnected shafts to simultaneously
operate the screw 17, conveyors 1 and 2 and the carriage
3. The screw 17 is journalled in aligned bearings on a
bracket 71 which is adjustably mounted on a patt of the
support 15 and the rotary conveyor is also adjustable as
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alluded to above, so as to facilitate proper transportation
of the cans.

The carriage or turret 3, as stated above, is rotatably
mounted for movement about the axis of the vertical sta-
tionary post 31 anchored to the top wall.26 of the base
27. The carriage, as clearly depicied in FIGURES 2,
8 and 9, includes what may be termed, an upper valve
supporting assembly and a lower horizontal can sup-
porting assembly. These two assemblies are connected
for rotation as one unit through the agency of the gear
23 on the driven shaft 24 which engages the large internal
ring gear 29 on the head 3¢ of the lower assembly. A
ball bearing unit 72 is preferably interposed between the
upper end of the socket 32 and the head 3¢ to promote
efficient rotation of the carriage. The head 30, as de-
picted in FIGURE 8, is preferably formed with a plu-
rality of circumferentially spaced vertical tubular bear-
ings 73 which reciprocally support tappets or shafts 74.
A planar seat or rest 75 is fixed on the upper end of each
of the shafts and the lower end of each shaft is prefer-
ably bifurcated and carries a headed detachable cross-
pin 76 on which a roller or wheel 77 rotates. These
rollers rollingly engage an outer annular cam 78 detach-
ably anchored to the top wall of the base by screws 7 9.
This cam has a horizontal upper cam surface or track 80
and a horizontal cam surface 81 disposed at a level be-
low the surface 80. When the rollers are in engagement
with the lower cam surface or track 81 the seats 75 on
the shafts are disposed in the plane of the platform 45
and when the rollers engage the upper cam surface 80
the shafts and seats will be elevated to maintain the cans
on the seats in proper cooperation with the valve mecha-
nisms 4. An inmer annular cam member 82 is detach-
ably secured in and against the outer cam 78 by screws
83 and is provided with an external cam groove 84 shaped
in correspondence with cam surfaces 8¢ and 81 of the
cam 78 and receives the heads of the cross-pins 76 to
assist in automatically returning the shafts to their lower
positions so that the seats are disposed in the same plane
as the platform 45. :

The head 38 includes a cylindrical exterior wall 85
and a cylindrical apron or shield 86 is detachably secured
thereto in a depending encircling relation to the cams 78
and 82 and the lower extremities of the shafts which carry
the rollers, and in overlapping relation to the upper part
of the base 27 to protect the shafts and rollers and prevent
entry of a product and/or lignid which may spill or splash
over during the filling operations. As clearly exemplified,
for example, in FIGURES 2, 8 and 10, twelve seats 75 are
preferably employed which are generally trapezoidal in
shape and constitute corresponding segments of an an-
nulus. - A spacer 87 is secured between each of the seats
and a holder 28 by a screw 88 and dowels 89 so that
the notches 19 in the holders will partially embrace each
can at a location above its lower rim 99 as evidenced in
FIGURE 10 to hold or stabilize each can as it is carried
by a seat about the vertical axis of the post 31. Each of
the holders is provided with an outwardly extending
radial edge or abutment 91 tangent to the notch so-as to
assist in guiding a can into the notch and in driving the
can once it is transferred thereto by the rotary conveyor
2. An inverted cup 92 is preferably secured to the under-
side of each seat by a screw 93 and a pin 24 which respec-
tively extend throngh the seat into the cup and the cup
and shaft. The cups serve as shrouds or umbrellas which
prevent entry and seepage of any spilled liquid between
the shafts 74 and the tubular bearings 73 in which they
are elevated and lowered by the cams 78 and 82.

The inner edges of the holders 20 and seats 75 carried
by each shaft are preferably respectively provided with
arcuate notches 95 and 6 which slidably receive a ver-
tical guide or spindle 7 threadedly connected to the head
30 in order to prevent rotation of the shaft and compo-
nents carried thereby so that the roller 77 is held in proper
cperative relation to the cams 78 and 82.
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As shown in FIGURE 2, a guide 98 is fixed alongside
the conveyor 1 in spaced paraliel relation to the screw 17
to assist in guiding the cans to the rotary conveyor 2 and
an arcuate guide 29 is secured to and spaced from the
platform in partial concentric relation to the conveyor 2
by bolts 169 and tubular spacers 101 surrounding the
bolts to maintain the cans in the recesses 18 of the con-
veyor. - Another guide 162 has its ends secured by screws
or bolts 163 to the platform so that an undulated portion
104 of the guide is disposed in a predetermined relation-
ship to the seats 75 and notches 19 to assist in properly
positioning the cans with respect thereto. Suitable guides
are also adjustably associated with the conveyors 1 and
13 to assist in respectively guiding the cans to and from
ihe machine.

The upper or overhead valve supporting assembly of
the carriage 3 is operatively connected and axially ad-
justable with respect to the lower can supporting assembly
through the agency of a pair of tubular couplings 105
and 186 as depicted in FIGURES 2 and 8. The coupling
105 includes an externally threaded tubular portion 167
and a base flange 108, the latter of which is detachably
secured by screws 169 in a circular recess provided in
the head 36. The coupling member 185 is journalled
on the post for rotation with the head and a washer 118
is detachably secured by a screw 111 against the upper
end of the post 31 in overlapping relation to the member
to adjustably hold the head 30 against the ball bearing
unit 72 to stabilize the rotational movement of the com-
plete carriage.

The coupling member 166 is preferably split and inter-
nally threaded and provided with opposed pairs of aper-
tured ears through which a pair of the bolts 112 or screws
extend for firmly clamping member 18§ about the tubular
portion 187 of the member 105. The coupling member
196 is provided with a radial flange 113 which is detach-
ably secured to a lower planar round plate 114 of the
upper wvalve supporting assembly by screws 115 and
dowels 116 as shown in FIGURE 8. With this unique
organization the coupling members can be readily ad-
justed to obtain the desired axial or vertical spacing be-
tween the two assemblies of the carriage to accommodate

" cans of various heights or sizes and then firmly secured

together. by the bolts 112 for rotation as a unit as stated
above.

The plate 114 of the carriage supports twelve valve
mechanism 4, the cylindrical manifold 11, the branch
lines 12, above referrsd to, through which the liguid flows
from the manifold 11 to the valve mechanisms, and
branch lines 117 which assist in communicatively con-
necting the valve mechanisms with the main vacuum line
5. The valve supporting assembly also includes an up-
per annular ring 118 fixed in spaced relation to the lower
plate 114 by a plurality of circumferentially spaced axial-
ly extending spacers 119, the lower ends of which are
preferably welded to the lower plate and their upper ends
to the ring by screws 326 as shown in FIGURES 8 and S.

The manifold 12 and the manner in which it is mounted
on the carriage and communicatively connected to the
lines 12 and reservoir @ will now be described more in
detail. The screws 115 and dowels 116 which secure
the coupling member 186 to the plate 114 also extend
through a base flange 121 welded to the lower end of
the manifold. A bottom wall 122 is welded to the in-
terior of the manifold above the flange 121 to provide
o chamber 123 from which liquid is dispensed to the
lines 12. The manifold also includes a top wall 124 hav-
ing an opening therein through which a tube 125 dépends
into the chamber 123. A tubular fitting has an exteriorly
threaded portion 126 for connection with a nut 127 and
a radial flange 128 which is detachably secured to the
top wall 124 of the manifold by screws 129 as shown in
FIGURE 8. The tube 125 has an outer circunferential
flange 130 which is held against the upper end of the
threaded portion 126 by the nut which embraces the
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flange. An O-ring 131 is seated in an internal annular
groove formed in the tubular portion 12§ for sealing the
connection between the fitting and tube. The arrange-
ment is preferably such that the tube remains substan-
tially stationary with the main supply line 16 when the
carriage rotates about the longitudinal axis of the post
31. The tube preferably extends an appreciable distance
into the manifold 11 so that an air space may be provided

above the level of the liguid to cushion any back pressure

or pounding as the cans reach their capacity of liquid
under pressure from the pump 9.  The manifold 11 is
sealed to prevent contamination of the liquid therein and
therefore has an advantage over certain conventional ap-
paratus in which the syrup or liguid is contained in what
is commonly referred to as an “open bowl.”

The tube 125, as illustrated in FIGURE 1, is attached
to the main supply pipe 15 and the latter by a T-fitting
132 to a line 133 connected to the reservoir § and pump 9.
A valve 134 is interposed in the line 133. The fitting
132 is connected to a pump 135 by a line 138 in which a
velve 137 is interposed and the pump is connected to a
reservoir 138 containing a solution for cleaning purposes
to be subsequently described.

The manner of operatively connecting the branch vacu-
um lines 127 to the main vacuum line 5 and the latter to
the tank & and reservoir 138, as exemplified in FIGURES
1, 8, 9 and 13 through 16, will now be described. The
manifold i1 for the liquid is provided with an exterior
circumferential shelf 139 welded thereto at a location
below the ring 118. An annular part 14§ is fixed on the
shelf for movement with the manifold and provided with
‘L-shaped passages 141 to. which the lines 337 are con-
nected.  An annular element or vacuum shoe 142 is
mounted in a fixed depending position frem an overhead
spider-like support so that the annular part 540 may
rotate relative to the element. More specifically in this
regard, the spider-like support, as depicted in FIGURES
8-and 13, includes four radially extending arms or spokes

- 143 having outer ends which are joined to tubular forma-
" tions 144, the latter of which respectively slidably receive
four threaded pillars or uprights 145 anchored to the sides
of the base 27 of the machine. The inner ends of the

arms are joined to a center ring 146 having a clearance -

opening therein through which the manifold 11 projects.
The underside of the ring 145 is preferably provided with
circular recesses 47 and screws 148 extend through this
ring and recesses and threadedly connect with the annular
clement 142. Helical springs 149 respectively surround
the screws, with their upper ends seated in the recesses
147 and their lower ends engaging the element 142 for
urging the ring 146 and element in onposite directions so
that the element will be resiliently held in intimate contact
with the part 148.

The underside of the element 142 is preferably pro-
vided with a pair of corresponding arcuate recesses 150
and 181, each of which is adapted to communicatively
connect a plurality of the L-shaped passages 141 as evi-
denced ‘in FIGURE 15. In order to insure an efficient
sealed connection or connections between the passages
and the arcuate recesses, the underside of the element 142
is :also preferably provided with grooves 152 surrounding
the recesses in which gaskets 153 are disposed for engag-
ing the upper surface of the annular part 140 as best
shown in FIGURES 15 and 16. A pair of conduits 154,
as shown in FIGURE 14, are attached to the annular
element 142 for connection with the arcuate recess 158
and a similar pair 155 for connection with the other arcu-
ate recess 151,
manifold 158 and the latter to the main vacuum line 5.
The purpose of the manifold 156 and running pairs of
conduits. therefrom to the arcuate recesses is to provide
sufficient vacuum .and at the same time prevent intercon-
nection between certain of the branch vacuum lines 117
wh\,n the air'is bemc evacuated from different cans. As
shown in FIGURE 1, the line 5 carries a T-fitting 157
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which is connected to the vacuum tank 6 by a line~158.
A valve 159 is interposed in the line 158 and a line 169
connects the fitting 157 with the reservoir 138. A valve
161 is interposed in the line 168, These valves, along
with the valves 134 and 137, will be described more in
detail subsequentiy in connection with the cleaning oper-
ation. )

. The valve mechanisms 4 carried by the plate 114 of the
carriage will now be described. The valve mechanisms
are circumferentially spaced and each mechanism, as de-
picted in FIGURES 9, 10, 11 and 12, preferably includes
an annular planar part 262 detachably fixed to the under-
side of the plate 114 by screws 163 and a lower planar
valve element 164 carried by the lower end of a vertical
rotatable valve stem or shaft 165 for rotating the ele-
ment reiative to the fixed part 162. The valve part 162
is provided with an angularly disposed axiaily exiending
passage 165 and a vacuum line 137 extends through z
hole in the piate 114 and conner‘ts with this passage. The
part 162 is similarly provided with a passage 167, spaced
ninety degrees from the passage 168, which connects with
a liquid branch line 12. The valve part 182 is preferably
formed with a reduced cylindrical axial extension having
a radial flange at its end to define a groove or neck 168
about -which a gasket or seal 169 is deiachably secured.
A cylindrical skirt 178 is secured about the valve part and
extends thefebelow a sufficient distance to encompass the
gasket, valve element and an upper portion of a can in
order to control any slight leakage resuiting during the
travel and/or filling of an imperfect can which does not
properly engage a seal. This skirt aiso assists in holding
the gasket in place.

- It will be noted that each of the stems 165 extends
throngh the plate 114 and the valve part 162 and that
a gas’\m 171 and baaring 172 are arranged in a cylin-
drical recess provided in the part to seal the connection
between the shaft and relaLed components and promote
rotation of the shaft.

Each of the valve elements 184 is preferably bevelled
at its periphery to facilitate piloting of 'the element into
a can without damaging the latter. - The: upper surface
of each of the elements is also provided with a generaily
triangular shaped recess 173 which- intersects the periph-
ery of the element as shown in FIGURES 10 and 11,
so that by rotating the element the recess can be brought
into selective connection with the passage 166 for com-
munication with the vacuum tank ¢ or passage 167 for
communicaticn with-the reserveir 8, all of which will be-
described more in detail subsequently. 'The upper sur-
face of the element is preferab’sy treated or covered with
a friction reducing material, such as a layer of Teflon to
reduce friction between the valve part and valve element
as well as afford a good contact area and thereby sub-
stantially prevent leakage of air or the product from the
valve and obviously, such a material may be applied to
the underside of the valve pari 162 in lieu of the valve
element or to both of these componenis.

As noted above, the valve elements are respectively
connected to the lower ends of the valve stems. More
specifically in this respect each element is preferably de-
tachably fastened to a stem by a cross-pin 174 which
extends transversely through a hole in the stem for dis-
position in-a dianietrical recess or groove 175 provided
in the underside of the element as depicted in FIGURE
11.. The stem extends into an -axial hole in the valve
element and by manually moving the stem downwardly
in spaced relation to the valve part and against the force
of a helical spring 176 about the stem the element can
be slid apwardly along the stem so that the cross-pin can
be removed to permit release of the valve element from
the stem for repair -or replacement or substitution of a

new one of a greater or lesser size depending on the size

of can to be filled and the head space which is to be left
in the can. The sprifig 176 bears against the plate 114
and a collar 177 secured toc the stem by a pin 178, as
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shown in FIGURE 8, for normally resiliently maintain-
ing the valve element against the valve part and a star
member, generally designatzd 179, is fixed on the upper
end of the stem above the ring 118 through which each
stem extends for support. In order to promote efficiency
the upper extremities of the stems are respectively jour-
nalled in bearings 188 fixed on the ring. Each of the
stems can be manually retracted downwardly as evi-
denced in FIGURE 17 so that a pin 181 can be inserted
into a transverse hole 182 in the stem to hold the valve
element in spaced relation to the fixed valve part for
cleaning purposes in & manner which will be subsequently
described. -

The star members 179 are identical and each includes
an upper arm 183 and three lower arms 184, 185 and
186. The arms are adapted to engage a plurality of cir-
cumferentially spaced abutment means mounted on an
annulus or ring 187, the latter of which is secured to four
tubular members 188 which slidably receive the pillars
145 and rest on nuts 189 as depicted in FIGURE 8. The
tabular formations 144 of the spider-like support, above
referred to, bear on the tubular members 188 so that
this support and the annulus 187 can be readily adjusted
vertically and clamped in place on the pillars by the nuts.

As clearly shown in FIGURE 9, a corresponding pair
of movable or pivotal abutment means, generally desig-
nated 198 and 121, are mounted on the annulus for en-
gagement by the upper arms 183 of the stars and a plu-
rality of corresponding abutment means, generally des-
ignated 192, 193, 194, 195, 196 and 197, are stationarily
mounted on the annulus for engagement by the three
lower arms 184, 185 and 186.

The abutment means 198 and 191 may be designed
and constructed in various ways but as illustrated in FIG-
URES 8, 9, 17, 19 and 20, each preferably comprises a
lever 198 pivoted intermediate its ends to the lower end
of a hanger having a pair of depending portions 199 se-
cured to the underside of the annulus 187. These de-
pending portions carry a horizontal shaft 260 and each
lever has an offset 281 provided with a tubular bearing
262 journalled on the shaft between the portions 195,
The upper extremity of each lever is provided with an in-
turned portion 263 with a cam roller 284 at its end dis-
posed above the annulus 187 for engaging the upper
arms 183 of the star members 172 and its lower extremity
is provided with an inturned portion 285 having a hori-
zontal shoe 26§ at its end for engaging a can if one is
mounted on a seat opposite the lever as depicted in FIG-
URES 17 and 20 to locate the cam roller 284 in a posi-
tion for engagement by the upper arms of the stars 179.

he arrangement is preferably such that if a can is not
on a seat opposite the lever, the lever will automatically
swing or pivot to locate the cam roller 264 out of the
path of the upper arms and as a result the valve stem
and valve element will not be rotated. As shown in FIG-
URE 19, the offset 281 is provided with an abutment
for engaging a stop so that the shoe will not strike the
valve element 164 when the lever is tilted. In other
words, the valve element is rendered inoperative to pre-
vent escape of liquid and connection with the vacuum.
This feature is important as it prevents operation of the
valve whenever a can is not fed to the carriage by the
conveyor 2.

The abuiment means 192 through 197, as mentioned
above, are identical and stationarily mounted on the an-
nulus 187. They may be designed and constructed as de-
sired but as depicted each preferably comprises a planar
member 207 having an upturned pintle 208, which ro-
tatably supports a cam roller 289. Each member is pref-
erably detachably secured for radial adjustment on the
annulus 187 by a pair of screws or bolts 216¢. It is to
be understood that the machine can be constructed so
that the carriage will accommodate a greater or a lesser
mumber of cans depending on the capacity or output de-
sired, provided, of course, that the timing sequence be-
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tween the valve mechanisms and the abutment means 19¢
through 197 is properly established with respect to the
other operating components.

In view of the foregoing, the operation of the ma-
chine will now be described. When the machine is op-
erating to fill the cans, the valves 134 and 159 are open
to place the liquid supply and vacunm apparatus in con-
dition for use and the valves 137 and 161 are closed to
render the cleaning apparatus inoperative. The cans,
which are partially filled with a {fruit or vegetable as
viewed in FIGURE 20, for example, are transported
on the conveyor 1 where the screw 17 feeds them in a
predetermined spaced relationship to the recesses 18 of
the star wheel conveyor 2. If a can fails to properly
engage the screw 17, the spring pressed gate 16 will be
cammed slightly outwardly by the can to allow the can
to drop back one pitch of the screw and then properly
proceed along the conveyor 1. As noted above and as
shown in FIGURE 2, a pair of guides 211 are adjust-
ably mounted at the entrance end of the conveyor 1 to
assist in aligning the cans thereon.

The cans, as shown in FIGURE 2, are selectively
transferred by the conveyor 2 onto the seats 75 of the
carriage and as the cans are rotated therewith they are
selectively elevated by the shafts 74 through the agency
of the rollers 77 thereon which ride from the lower cam
surface 81 on the cam 78 onto the upper cam surface
80. The guides 99 and 102 assist in respectively holding
the cans in the recesses 18 -of the conveyor and the
notches 19 of the carriage. More specifically, and re-
ferring particularly to FIGURES 2, 8 and 9, after a can
212, for example, is moved onto a seat 75, the carriage
will convey the can for a short circumferential distance,
during which the roller on the shaft 74 engages the lower
cam surface 81, as viewed in FIGURE 18, and as the
roller rides up and onto the upper cam surface 8¢ the
shaft 74 will be shifted vertically to cause the upper
rim of the can to intimatelv engage a seal 169 there-
above, as depicted in FIGURES 8, 10, 17 and 20. Each
can is held in relation to a seal throughout substantially
its complete travel with the carriage. As the can 212
moves clockwise with the carriage about the vertical axis
of the post 31, the shoe 266 on the lower end of the
lever 198 of the abutment means 199 will engage the
periphery of the can and cause the lever to swing clock-
wise as viewed in FIGURES 17 and 20 to locate the
roller 264 on the lever in the path of the upper arm 183
of the star 179 to effect rotation of the valve stem 165
and valve element 164 in unison through an arc of ninety
degrees, which connects the recess 173 in the element
with the passage 166 in the valve part 162 to communi-
catively connect a branch vacuum line 117 with the in-
terior of the can as depicted in FIGURE 20, so that
the vacuum pump 7 and apparatus associated therewith
will withdraw air from the can. In other words, when
the star 179 and valve element 164 are at what may be
termed a station or position designated S1 in FIGURE
9 of the drawing, the walve places the can in communi-
cation with the vacuum. It will be noted that there are
eleven additional stations 82, 83, S4, S5, S6, S7, S§, S9,
$10, S11 and Si2 which will be presently referred to and
subsequently in connection with the cleaning operations
of the machine. The above peried of evacuation con-
tinues for a predetermined distance until the arm 184 on
the star 179 engages the roller 289 of the abutment means
287 on the annulus to successively effect another quarter
or ninety degree turn of the stem and valve element which
simultanecusly disconnects the recess 173 from the pas-
sage 166 and places the recess 173 in the element in
registry with the passage 167 in the valve part 162 to
communicatively connect a branch line 12 therewith so
that the liquid will be forced at a pressure greater than
atmosphere into the can, as depicted in FIGURES 10
and 21, until the pressure therein equals that produced
by the pump 9. The pressure employed for this pur-
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pose is preferably in the neighborhood of twelve pounds
to insure an efficient discharge of liquid intc the can,
but if desired the pressure may be varied. The arrange-
ment is such that liquid.can flow into the can while the
can is being carried from the abutment means 1%2 to the
abutment means 193, which includes stations S2 and 83,
until the flow is interrupted by the arm 185 engaging
the roller of such abutment means to impart a further
turn of ninety degrees to the valve element 164 to dis-
connect its recess 173 from the passage 167 and braach
line 12 connected therewith as shown in FIGURE 22. It
should be noted that the vacuum setup in the can as-
sists in drawing the liquid into the can the moment the
valve element connects the liquid supply line 12 with
the can.

As the carriage continues to revolve the arm 185 is
caused to engage the roller 269 on the abutment means
194 to rotate the valve element another ninety degrees
as indicated at station S4 to restere it to the position it
originally had at station Si2 just prior to its retation by
the abutment means 154 so that the valve element can
be rotated four additional times to repeat the cycling of
removing air and adding liquid to the can.

More particularly in this regard, after the valve ele-
ment has been rotated by the abutment means 194 the
upper arm 183 will be placed for engagement with the
roller 284 on the pivotal abutment means 121 to rotate
the element ninety degrees to reestablish communication
between the interior of the can and the vacuum branch
line 117, as shown in FIGURE 20, until the arm 184 en-
gages the roller on the abutment means 195 to rotate
the element anocther quarter turn to interrupt the con-

nection with the vacuum line and simultaneously reestab-

lish communication with the supply of liguid through
the branch line 12. In other words, liquid can be fed
to the can from the time the valve element is rotated
by the abutment means 195 until it is rotated again by
the abutment means 196, which includes station S8.

Attention s direcied to the fact, that it is not prac-
tical to operate any machine with an absolute vacuum,
and as a result a small amount of air may remain in each
can following the first operation of evacuation initiated
by the abutment means 1$§. When the liguid or syrup
is introduced to a can following this first operation of
withdrawing air, the pressure is usually sufficient to cre-
ate turbulence to disturb the fruit or vegetable to dislodge
any air that may be left in pockets or cavities thereof
so ‘that on the second cycle of vacuuming initiated by
the abutment means 191 substantially all of the air is
removed from each can. .

When the arm 185 engages the roller on the abutment
means 158, the valve element is rotated to disconnect the
element with the liguid supply and as the can travels far-
ther with the carriage the arm 186 of the star engages
the roller on the abutment means 197 to restore the ele-
ment to its original position as at stations 84, and S%
through S12, so that the upper arm 183 is again pre-
sented to engage the roller on the abutment mesns 198
when another can is at this location.

‘After the liquid has been fed to the can 212 the second
time, and the valve element is turned to a closed or in-
operative position to disconnect the liquid or vacuum lines
the can is shunted onto the take-off conveyor 13 by a
pair of guides 213 as depicted in FIGURES 2 and 4, and
the seat 75 which has carried the can throughout its
travel with the carriage is gradually lowered due to the
fact that the roller 77 on the shaft 74 descends onto the
lower cam surface 81 of the cuter cam 78 through the
assistance of the inner cam 82. The roHer rolls on the
surface 81 from a point at or adjacent the staticn S§ to
or adjacent station S12. As a can is conveyed from sta-
tion S12 to station $1, the roller gradually rides onto the
upper cam surface 80 to force the can against a resiiient
seal or pad 159 as previously described.

Summarizing the above to some extent it will be mani-
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fest that the pivotal abutment means 198 and 191 serve
to respectively comimunicatively connect each can with
the vacuum line; that the abutment means 152 and 155

respectively connect each can with the liquid supply; that

the abutment means 193 and 196 respectively shut off the
liquid supply; and that the abutment means 194 and 197
respectively return the valve element to its original posi-
tion for the two complete cycling operations.

t will also be apparent that since the valve element 164
of cach valve mechanism is located within the confines of
each can during its circuit of travel on the carriage from
at least station S1 through 87, a predetermined amount
of space is continuously taken by the element, so that
after the can has been twice subjected to a vacuuming
cperation and a filling operation, a predetermined head
space is left in each can. The organization serves to effi-
ciently remove the air and obtain an accurate amount of
liquid in each can, while providing a space of a size suf-
ficient to facilitate application of a top or cap thereto by
apparatus operatively associated with the take-off con-
veyor 13. Placement of the valve elements in the cans
also serves to promptly terminate the flow of liquid into
the cans, as distinguished from a setup where the valve is
located remote from the discharge end of a line, which
allows an amount of liquid in excess of that required to
flow therethrough, In this connection it should be noted
that the connections of the branch lines 12 with the mani-
fold 11 are located directly above the bottom wall of the
manifold so that practically all of the liquid in the mani-
fold can be discharged therefrom prior to- initiating the
cleaning operation.

One extremity of the take-off conveyor 13 is preferably
detachably mounted on one of the pillars 145 for vertical
adjustment as shown in FIGURES 2 and 4, with a small
platform 214 located on a level with the seats 75 which
successively pass thereby in order that the cans will slide
onto the chains of the conveyor which are supported on
sprockets. .The guides 213 are adjustably mounted on
the conveyor structure. - It wil]l be noted that the guides
extend into the machine above the plane of the notched
can holders 29 with one of the guides being located to
engage and cam each can off its seat and away from its
holder onto the platform. It should aiso be noted that
if any can shouid stick to a seal 163, the holder asso-
ciated with such can will pull the can away from the seal
when the shaft and seat supporting the can is lowered.

As alluded to above, one of the important objects of
the invention is to provide a systemn which can be readily
and efficiently cleaned without dismantling and reassem-

ling the components and readjusting the same. The ap-
paratus utilized for this purpose, includes the reservoir
138 containing a suitable cleaning solution and the pump
135. To use this apparatus, the valves 134 and 159 re-
spectively asscciated with the liquid supply and vacuum-
ing apparatus are closed and the valves 137 and 161 pre-
viously closed for the filling and vacuuming operations are
opened to communicatively connect the reservoir 138 and
pump 135 with the system. - More specifically in this re-
spect, and in order to prepare the machine for cleaning,
empty cans are conveyed into the machine and onto the
seats 75 and into engagement with the seals 169 at stations
S1 through S7 as may be apparent from FIGURE 9, after
vhich the valve stems 165 at these stations are pressed
downwardly to compress the springs 176 so that the pins
181 can be inserted into the holes 182, as viewed in FIG-
URE 17, to axially displace the valve elements 164 away
from the valve parts 162, in order that the passages 166
and 167 respectively leading to the vacuum and liquid
lines 117 and 12, are both in direct communication with
the interior cf .each ¢an, thus by-passing the recess 173
in the element.  The cleaning solution in the reservoir is
then forced by the pump through the main supply line 10
to the manifold 11, and from here to the cans through the
branch lines 12 to passages 167. The cleaning solution
flows from the cans back. to the reservoir successively via
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the passages 166, branch lines 117, annular part 149, arcu-
ate recesses 159 and 151 in the annular element 14Z,
through the pairs of lines 154 and 155 to the manifold
156, and lines 5 and 1860.

After the solution has been circulated through the cans
for a sufficient time to properly clean this portion of the
machine these cans filled with the solution are removed
after the pins 181 are withdrawn {rom the seven valve
stems above referred to, after which empty cans are con-
veyed into the machine onto the seats and into engage-
ment with seals 169 at stations S1 through S12. The valve
stems at these stations are then pressed downwardly so
that the pins can be inserted into the heles 182 in these
stems to hold the valve elements 164 thereon in spaced
relation to the valve parts 162, whereupon the carriage
is turned until station S8 is located opposite the abut-
ment means 190 so that the empty cans at stations S8
through S12 are placed in communication with the branch
lines 12 and 117. The solution is then circulated through
this portion of the machine and these cans from the main
supply line through lines 12 and passages 167 to the cans
and back to the reservoir as before.” When the machine
is properly cleaned the cans are removed, including the
pins from the valve stems, after which the valves 137
and 161 are closed and the valves 134 and 159 are opened
in order that the machine can be again placed in opera-
tion for evacuating air from the cans and filling them
with the liquid desired. With this unique setup the valve
mechanisms, various lines and manifolds can be expe-
ditiously and efficiently cleansed to promote sanitation in
accerd with the standards of various health codes on this
subject as well as reduce the expense incurred with dis-
assembly and reassembly of such components.

Having thus described my invention, it is obvious that
various modifications may be made in the same without
departing from the spirit of the invention, and, therefore,
I do not wish to be understood as limiting myself to the
exact form, construction, arrangement, and combination
of parts herein shown and described.

I claim:

1. A machine of the kind described comprising a
source of liquid cleaning solution, a frame, a carriage
movable on the frame and provided with a seal and a
pair of passages including a passage through which fill-
ing liquid normally flows and a passage communicating
with a source of vacuum, pipes connecting the passages
with the source of solution, a valve operatively associ-
ated with the passages, means for supporting a container
against the seal, means for actuating the valve to con-
mect both passages with the interior of the container,
and a closed conduit system for circulating the solution
through the machine, said system including each of said
passages and the container.

2. A filling machine comprising a movable carriage
having a valve body with a planar surface, a seal mounted
on said body and having a flat container-contacting sur-
face substantially in the plane of said planar surface,
means defining a pair of passages in said valve body
having lower ends terminating substantially in the plane
of the contact surface of said seal, a valve rotatably
mounted in said carriage and having a flat contact sur-
face disposed below and slidably engaged in sealing re-
lation with the planar surface of said valve body and
having a flow control recess adapted to be selectively
aligned with either of said passages of said valve body,
means for respectively communicatively connecting said
pair of passages with a source of vacuum and a source
of liquid, means for supporting a container against the
seal and enclosing said valve, and means for rotating
the valve to selectively connect said recess with said
passages to communicate the source of vacuum or the
source of liquid with the interior of the container while
the latter is sealed.

3. A filling machine comprising a source of vacuum,
a source of liquid to be filled into containers, a source
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of cleaning solution, a rotatable carriage provided with
a seal and a first and a second passage, means for con-
necting the first passage with the source of cleaning
solution and the source of vacuum, and connecting the
second passage with said cleaning solution and with the
source of liquid to be filled into containers, a rotary
valve operatively associated with the passages to open
and close the discharge ends thereof, a selectively oper-
able valve means operatively associated with each of said
three sources for controlling flow to and from said sources,
means for supporting a container against the seal,
means for actuating the rotary valve to successively com-
municate said passages with the interior of the container
when the valve means associated with the source of clean-
ing solution is closed and the valve means associated with
the source of vacuum and the source of liquid are opened,
means for locking the rotary valve in a position to open
both passages when the valves associated with the sources
of liguid and vacuum are closed and the valve as-
sociated with the source of solution is opened, and
means for circulating the cleaning solution from its
source through one of said passages to the container and
from the container back to the source by way of the other
passage.

4. A filling machine comprising a frame provided with
circumferentially spaced abutments, a carriage rotatable
in said frame, 2 member secured to said carriage, means
defining a pair of passages extending through said car-
riage and said member and having openings at a lower
end portion of said member, a seal secured to said mem-
ber’and surrounding the openings of said passages, means
for supporting a container against said seal, a stem ex-
tending through said carriage and centrally through said
member, a valve fixed on the lower end of said stem for
disposition in the container, said stem being mounted for
Iongitudinal movement in said carriage and in said mem-
ber to move said valve between an upper position abutting
the lower end portion of said member and a lower posi-
tion removed from said end portion, said stem being fur-
ther mounted for rotation in said carriage to selectively
move said valve between positions opening and closing
the ends of said passages when said valve is in said upper
position, means carried by the upper end of said stem
for engaging the abutments to periodically rotate said
stem and said valve so the latter will be caused to selec-
tively connect said passages with the interior of the
container, and means for holding said valve in said
lower position to connect both passages with the in-
terior of the container.

5. In a filling machine, means providing a source of
cleaning solution, a valve body having two flow passages
therethrough and a valve seat portion at one end of
each passage, a seal disposed about said valve seat por-
tions, a valve mounted for linear movement and rotary
movement in said valve body, said valve having a flow
control head movable during linear movement of said
valve from a position in contact with said valve body
and closing said passages to a position spaced from said
body and opening passages, means for moving a com-
tainer having an opening at one end into position around
said flow control head and against said seal, means for
locking said valve in the passage-opening position spaced
from said valve body, and means for forcing the solution
from the source to the container through one passage
and then back to the source through the other passage
when the valve is in said locked position.

6. A machine of the kind described comprising a
source of liquid cleaning solution, a carriage provided
with a seal and a pair of passages including a passage
through which filling liquid normally flows and a passage
communicating with a source of vacuum, conduits con-
necting said passages with the source of solution, a valve
operatively associated with said passages, means for sup-
porting a container against said seal, means for actuating
the valve to connect both passages with the interior of
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the container, and a closed conduit system for circulating
the solution through the machine including each of said
passages and said conduits.

7. In a filling machine, a carriage having a valve body
with a planar surface, a seal mounted on said body and
having a flat container contacting surface substantially
in the plane of said planar surface, means defining a
pair of passages in said valve body having lower ends
terminating substantially in. the plane of the contact sur-
face of said seal, a valve rotatably mounted in said car-
riage and having a flat contact surface disposed below
and slidably engaged in sealing relation with the planar
surface of said. valve body and having a flow control
aperture adapted to be selectively aligned with either of
said passages of said valve body, means for supporting
a container against the seal and enclosing said valve, and
means for rotating said valve to selectively connect
said aperture with each of said passages while the con-
tainer is sealed against said valve body.
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