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ART OF LIQUID FILLING

John Daniei Le Frank, Maplewood, N J., assignor
to American Can Company, New York, N. Y., a
corporation of New Jersey

Appllca.tlon July 3, 1933, Serial No. 678 960
11 Claims. (Cl. 226—116)

‘The present invention relates to the art of Pigs. 2, 3,4 and 5 are plan sectional views taken
liquid filling and has particular reference to fill- through the valve unit and illustrating different
ing liquid into tin cans or the like by means of valve settings; and
vacuum so that the height of fill within the can Figs. 6, 7 and 8 are schematic transverse sec- )

5 is accurately controlled by control of the degree tional views of the valve showing a part of the - 5
of vacuum. ) can being taken respectively along the section

The invention contemplates the vacuumizing lines 6—6, 7—7 and 8—8 in the respective plan
of the interior of a can at a substantially high views 3, 4 and 5.
degree of vacuum and thence introducing given It is the present purpose to illustrate only suffi-

10 quantities of atmospheric air into the vacuum- -cient of an apparatus to'give a clear understand- 10 -
ized space so that the degree of vacuum is reduced ing of the features of the present invention and
to a point where the proper head space will result to this’end the drawings disclose a portion of a
in the can after filling, to the end that the height vacuum filling head which may be- a part of a
of fill is easily controlled and easily varied with- more- elaborate machine.

L5 out the necessity of changing vacuum pumps or Such a disclosure embodles a liquid tank 21 13
other vacuum producing means for the original (Fig. 1) which is closed at its bottom by a plate
withdrawal of air from the can. ) 22 located in a depression 23 formed in the bot-

An important object of the invention is the tom 24 of the tank. This tank is adapted to
provision of a method and such parts of an appa- contain a filling liquid 25 which is to be put into

0 ratus as will create in'a simple manner, a definite the can. A filling head unit 31 is secured to the 20
vacuumized condition within a ean which when outer wall of the tank 21 and is supported there-
subjected to the flow of a liquid will produce a by, this unit being adapted to receive a can 32
liquid fill in the can to a predetermined height. ‘which in most cases will partially contain a solid

The invention also contemplates a ready and content 33 such as tomatoes or the. like and

i3 exact adjustment of the amount of air introduced Wwhich is to be filled with ‘the liquid 25. 25
into a vacuumized can so that an adjusted dégree The-filling head unit 3( comprises a body 85 - -
of fill within limits may be easily obtained. (Figs. 1 and 2) which is formed with a reduced

One simple form of apparatus contemplated for heck 36 merging into a vertically extending right
effecting the desired results requires merely the angled foot 37 by means of which it is adjust-

30 operation of a valve to present a clamped or held ably secured to and carried on the outside wall 30

open mouth can successively to several operations 0f the tank 2f. Each foot. part 37 may be

wherein the air is first substantially removed clamped to the side wall of the tank in any suit-
from the can interior, then the degree of vacuum able manner..

in the can is reduced by admission of a predeter- . The unit body 35 carries a rubber ring 4{

mined amount of atmospheric air for the purpose Which is vuleanized or otherwise secured on the 35

of regulating the amount of liquid which will be outside of a holding ring 42." The holding ring

drawn into the vacuumized interior at the next is formed with a top plate 43 which rests against

or filling step, the result of these operations the under surface of the body 35.. A topper 44

effecting a fill while leaving a definite head space Is located on the under side of this . plate 43

i0 in the can, the amount of air introduced at the and the ring 42 and topper 44 are held in fixed 40
second step giving. such control. position on the body 35 by a screw 45. -

Numerous other objects and advantages of the  The rubber ring 41 may be formed with an
invention will be apparent as it is better under- inclined lower edge which is adapted to be en-
stood from the following description, which, gaged by the upper open end of the can 32 when

i3 taken in connection with the accompanying the latter is raised into position on a can sup- 43
drawings, disclozes a preferred embodiment port unit 46. The resiliency of the ring co-
thereof L operates with the support to effect a tight seal

Referring to the drawings: " . between the head and the open end of the can

Figure 1 is a sectional view of a part of an ap- which when clanmiped against the rubber ring is

) paratus- embodying a filling head, a valve unit in position for vacuumizing and filling. The can 50
and clamping devices for holding a can sealed support unit 46 may be raised in any suitable
against atmosphere while vacuumizing -and fill- manner to effect the clamping function. .
ing, the filling head and valve positions shown It is contemplated that a high vacuum will

_ being a sectional disclosure as viewed along the usually be first drawn or, in other words, tha

p? broken line |—# in Fig. 2; - _  air will be removed substantially from the in- 55
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terior of the clamped can 82 prior to filling and
in order to prevent.collapse or distortion of the
can wall by the excessive atmospheric, pressure
on the outside can, encircling and protecting in-

. strumentalities are provided.

These clamp against the wall of the can and
by preventing their movement during the vacu-~
umizing operation prevent distortion or collapse.
For this purpose a fixed jaw 51 (Fig. 1) is secured
to the can support unit 46 and is carried up
with the can. and the unit., The inner wall of
this jaw corresponds in size and curvature with
the exterior wall of the can body 32 and is sub-
stantially a half cylinder so that a substantial
section of the can body is engaged by the jaw.

A movable jaw 52 is provided for encircling
the opposite half portion of the can wall. The
jaw 52 is secured to a holding member $3 which
is provided with spaced arms 54 which are piv-
otally mounted on a pin 5% carried in the body
part 35. The movable jaw can be hinged on
the pin 55 through practically 135° of move-
ment and a cam, or more accurately, two cams
control such movement.

In one position the movable jaw 52 is raised
so that the can 32 may be properly inserted on
the lifting device 46 and in the other position
(Fig. 1) the movable jaw is held in can wall
protecting position where it cooperates with the
fixed jaw 5f, the two jaws encircling the can
body during its vacuumization and filling.

The arms 54 provide bearings for a horizon-
tal pin 56 which carries a cam roller plate 57.
The cam roller plate carries a shouldered and
headed stud 6f which is held by a locknut 62.
The stud 61 provides a rotatable support for a
cam roller 63 which rides against a cam track 64
when the movable jaw 52 is in the position illus-
trated in Fig. 1. The roller 63 also cooperates
with another cam when swinging and holding
the jaw 52 away from the can.

The horizontal pin 56 rocking in its bearings
allows for sliding movement between the frame
part 53 and the cam roller mounting 51 and pro-
vides for a yielding clamping action of the mova-
ble jaw 52 on the wall of the can as it is held in
the filling head. When in this clamping posi-
tion stop lugs 65 do not touch the jaw frame 53
and have no mission but do so engage the frame
to limit movement of the plate 51 on the frame
when the jaw 52 is lifted. The stop lugs are
formed as integral parts of the mounting 57.

The frame part 57 is provided with a bore 11
in which a spring barrel 12 is slidably mounted.
A spring 13 located in the spring barrel normally
tends to push the latter outwardly against the
jaw 52 to hold the cam roller 63 against the can
54 and this provides the yielding connection
previously referred to. With the can 32 securely
clamped within the filling head 31 and its upper
edge engaging the rubber 41 the can is ready for
the first or vacuumizing step.

To control this vacuumizing step and also suc-
ceeding steps in the filling of the can, a valve unit
is utilized which cooperates with the filling head.
The valve unit is carried in a bracket 81 provided
with a foot 82 located in a vertical groove 83
formed in the tank wall 21 directly above the
filling head body foot 31.

Provision is made for a fine adjustment of the
vertical position of the valve position and a ver-
tical adjusting bolt 84 is located within the foot
82 of the bracket 81 for this purpose. This bolt
is threadedly connected at 85 with the bracket
and is formed with a head 86 which rests in a
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slot 81 formed in the filling head body foot.. The
upper end of the bolt 84 extends above the
bracket 81 and carries a nut 88 which is pinned on
the bolt. This nut provides means for turning
the bolt to raise and lower the bracket into the
desired position. After the bracket has been
properly located it is secured to the tank wall 21
in any suitable manner.

Each bracket 8{ supports the actuation or

. control for a rotary valve 91 which is located

above the filling head body 35. The valve 81 is
formed with a smooth bottom surface which en-
gages a similar upper surface of the body mem-
ber and these surfaces are closely fitted that
they provide an air tight and liguid tight joint
which is maintained during rotation of the valve
to.effect the various filling operations.

The valve 91 has a stem 92 which connects in
a slot and tongue joint 93 to the lower end of a
vertically extending sleeve 94. This sleeve is
rotatably mounted in the bracket 81 and extends
upwardly to a point above the bracket. The
upper end of the sleeve carries an operating
spider 95 by means of which it is actuated to ro-

tate the valve 91 through substantially 90° at £

each operation. A spacer block 96 is also
mounted on the sleeve 94 below the spider 95 and
the locknut 97 threadedly engaging the upper
threaded end of the sleeve, holds the parts to-

gether as a unit and in rotatable position within <

the bracket 81.

Each filling head body 31 (Figs. 1 and 2) is
formed with a vertical passageway 101 which con-
nects with an inclined passageway {02. This
latter opening communicates with an inclined
passageway 103 formed in the bottom 24 of the
tank 21. ‘The opposite end of the passageway
{03 terminates in the side wall of a chamber 104
which is located in the bottom of the tank below
the bottom plate 22. This chamber 104-is suit-
ably connected at all times with a source of
vacuum such as a vacuum pump or vacuum tank
and any air introduced into the chamber 104 is
immediately withdrawn.

Other passages aré also formed in the filling
head bcdy 85 as well as in the valve 81 and it is
the mission of the latter to connect certain of
these body passageways. Different positions of
the valve provide for the proper selection of such
of these connections as are desired to produce a
given result as will now be explained.

‘An oblong chamber 107 is formed in the lower
part of the valve 91 and one end of this open-
ing is at the center of the valve and is therefore
at all times in communication with the upper
end of the passageway 181.  It.is accordingly ex-
hausted of air at all times, When the can 32 is
first raised into the filling head the valve and
body are in the relative position as shown in Figs.
3 and 6 the passageway I8! being the only con-
nection at such time with the chamber 107. At
the same time the interior of the can is open to
atmosphere by means of passages in both valve
and filling head body.

The filling head body 35 is cut through with
a nearly vertical passageway {i{, the lower end
of which registers with an opening 112 cut
through the top 43 of the ring 42 and this opens
into the space within the ring and at the top
part of the clamped can 32. The upper end of the
passageway {11 registers at this time with an in-
clined port 113 formed in the valve 91 and it is
by means of these openings 113, ({{, 112 that
the upper open end of the can is in communica-
tion with the atmosphere. ’
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ing at all times in communication with the chapi-

Both the head body 35 and the valve 91 in. the
plan views (Figs. 2 to 5, inclusive) are marked
with arrows o which- indicate a definite point on
each and by referring to the different views and
to the relative positions of the head and valve
arrows, the angular valve position may be easily

noted. The valve movement takes place in a-
- .counter-clockwise direction:-

position with the parts under atmosphere which
has just been described and which is indicated
in Fig. 3 is shown by the two arrows o being in
alignment ‘with and adjacent to each other.

At the first valve movement following . the
clamping of a can 32 between the lifting support
46 and the filling head, the valve turns through

. 90° of travel and the position of the parts after

such movement is indicated in Fig. 2 where it will
be observed that the two arrows o are 90° sepa-
rate. This valve position gives the vacuumizing
step of the apparatus and at such time the in-

" terior of the can is in commumcatlon with the

o
it

30

vacuum chamber 104.

It will also be observed that the: chamber 101 10
- to equalize and completely fills the interior of

(Figs.. 1 and 2) now joins the passageways {01,
{1i and air is accordingly withdrawn from the
interior of the can through the openings (12, 111,
107, 101, 102, 103 and the chamber [04. Since

‘the chamber 104 is at all times on vacuum which:

is preferably a high degree of -vacuum the inte-

rior of the can is correspondingly brought. into’

the highly vacuumized state. .

The sec. 1d movement of the valve is through.

a further 90° of turn or from the position of
Figs. 1 and 2 through or past the valve positions
of Figs. 4 and 7. This is.a fly position which

. means:that the valve does not stop there but
<‘moves on to its stop position, the arrows o .in
Fig. 4 indicating that the valve has not quite

.40

reached its full 90° of turn:

“The relation of thé parts shown is utlllzed f01
the introduction-of a given quantity of atmos-
pheric air into the interior of the highly vacu-
umized can. The short time in' which connec-
tion is made for this purpose between the atmos-
phere and the interior of the can is purposely pro-
vided to limit the amount of atmospheric air
passing into the can. This passage of air into the
can and the purpose of the operation will now
be described.

" The stem 92 of the valve 81 is prov1ded with a
counter bore 115 (Figs. 1 and 6) in which a pack-

ing gland (16 is disposed to provide an air tight -

* seat for the lower end of a tube (T which is

GO

s provided with a thumb screw 8 which con-.

located inside of the sleeve 94. This tube is in-
serted from above and its lower end where it
passes into the valve stem is inserted in the pack-
ing gland 116, this construction permitting free

rotation of the valve relative to the tube but pre~
- venting lateral movement.

A needle valve 118 is threadedly engaged in the
upper end of the tube {17, this being at a point
above the locknut 97 of the sleeve 94. This valve

trols a valve opening i2f formed in the valve
body and which leads into the interior of the tubhe

~ {171, A lateral port 122 is formed in the body of

“the valve 18 and is open to atmosphere, the air

passing from this port through the controlled
valve port 121 and thence into the interior of the
tube 111.

A chamber {25 is formed in the stem 92 of the
valve 91 at the base of the tube and as the valve

- passes the position of Figs. 4 and 7 an inclined

port 126 connects the chamber {25 with the pas~-

sageway I}, the upper end of the port {26 be-

The neutral valve.

3

ber- 125. Atmosphere passes through the tube
{41 but its amount is controlled by the needle
valve 118, It expands and fills the mtenol of. ghe
vacuumized can. . . e
The opening {21 in the needle valve | 18 is close-
ly adjusted to control to an extremely dehcate
point the amount of air which will pass. into the

tube (17 and into the interior.of the vacuumized -

can during the time the lower end.of the port 126
i§ in register with the passageway I{l. 1In this

10

way an _exact predetermined amount of atmos- .

pheric air is introduced into the Vacuumxz.ed in-
_terior of the can. Sufficient air is thus brought-

into the space vuthm the can and this air supply
is cut off at the right time by’ the contlnued move—
ment of the valve,

The valve at its stop position cuts off 1eglstra-
{ion between the port 126 and passageway |1
and ldcks any further inflow of air into the can.
During the stop position or when the. valve 91

is on its second period of rest this air which has .

been introduced into the can has ample time

the can as an expanded or rarefied atmosphere.

The degree of rarefication is accurately figured.
in. accordance with the hexght of liquid ﬁll de-

sired in the can,

While the valve is at 1est on its second stop
position,: one .end of a chamber 131 formed in
the valve 91 is in communication with a vertical
section 132 of a passageway (33 formed in the
filling head body 35. This chamber (Fig. 4) is
formed with arcuate side walls and rounded
ends and the forward end of the chamber is
just coming into communication with the pas-

sageway 132 as the valve passes its fly posmon

of Fig. 4.

- The passageway. {33-in the body 35 is at all.
times in communication with a passageway (34"

formed .in the. bottom 24 of the tank 21 and
the inner end of this passageway is open to the
liquid 25 in the tank. The passageways 132, 133
and 134 are. at all times filled with liquid as long
as there is any liquid in the tank.and as soon
as the chamber 131 comes into. communication
with the -upper -end of the passageway (32 the

liquid flows into and fills the chamber 13f. It

is not until the next or third valve movement,
however, that this chamber (31 has any other
connection than with the passageway -132.

The third quadrant of movement of the valve
8i positions the parts for filling, this being dis-
closed in Figs. 5 and 8. . At such time the cham-
ber 131 passes over and communicates with the
upper end of a slightly inclined passageway. 141
formed in the head body 35. As soon as this
takes place the liquid within the chamber 131
flows through the passageway -141. and through
a communicating opening 142 cut in the top
wall 43 of the rins 42 and on-into the interior
of the can. - This ﬁlhng is very rapid since a

substantial vacuum is in the can and atmosphere -

is at all times pressing down on the smface of
the liquid in the tank.

It will be recalled that a given quantity of

air at atmospheric pressure was introduced
through the needle valve (18 and through the
pipe 11T into the can at a previous period and
this air is locked in the interior of the. can dur-
ing the filling operation. As the liquid passes
into the can from the tank such air is compressed
in the upper part of the ~an and in the filling
head above the surface of the liquid .flowing into

.the can.
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This space above the liquid is constantly re-
duced as more liquid passes into the can interior
and there comes a time when the resulting com-
pression of air again equals atmospheric pres-
sure or a little in excess of it to also overcome
the hydrostatic head of the higher level in the
tank. When such a point of compression is
reached a balance takes place and the flow of
liquid ceases.

The height to which the liguid rises in the
can depends entirely upon the amount of air
trapped in the can as determined by the amount
of atmospheric air which is introduced into the
interior of the can through the needle valve 118.
Each can therefore passing through the machine
with g given setting of the needle valve is evenly
filled.

By changing the setting {19 of the needle valve
more or less air is introduced into the can and
a.greater or lesser degree of vacuum is provided.
This directly affects the head space eventually
resulting in the can as it is filled- and by means
of such adjustment any desired height of fill of
the liquid within the can is obtained. Thus it
will be apparent that the vacuumizing energy
need not be disturbed to adjust for the fill of
liquid and the same vacuum pump installation
is used for all fills. A high vacuum is naturally
more desirable as this first vacuumization feature
must be sufficient to cover or include the highest
vacuum (highest fill) desired. :

On the fourth movement of the valve 81 the
parts are shifted from the position indicated in
Figs.-5 and 8 back to the positions of Figs. 3
and 6 and in the latter position air flows into
the top of the filled can. It is then free to be
removed, all of the steps of filling having been
completed at such time. .

Tt is thought that the invention and many of
its attendant advantages will be understood from
the foregoing description, and it will be apparent
that various changes may be made in the steps
of the process described and their order of ac-
complishment without departing from the spirit
and scope of the invention or sacrificing all of
its material advantages, the process hereinbefore
described being merely a preferred embodiment
thereof.

I claim: . ’

1. The method of liquid filling cans to a pre-
determined height which comprises, vacuumiz-
ing the interior of the can, introducing a small
quantity of atmospheric air into the vacuumized
can to reduce the degree of vacuum to a desired
amount in accordance with the amount of fill de-
sired, and thence flowing liquid into the can to
the height permitted by the vacuumized condi-
tion of the can.

2. The method of liquid filling cans to a pre-
determined height which comprises, vacuumiz-
ing the interior of the can to a vacuum higher
than required for the amount pf liquid fill de-
sired, introducing a predetermined quantity of
atmospheric air into the highly vacuumized can
to reduce the degree of vacuum to the exact
amount of vacuum required for the desired fill,
and thence flowing liquid into the can to the
desired height as determined by the degree of
vacuum.

3. The method of liquid filling cans to a pre-
determined height which comprises, vacuumiz-
ing the interior of the can to a relatively high
vacuum, introducing a predetermined quantity
of atmospheric air into the highly vacuumized
can to reduce the degree of vacuum, the exact

11,998,462

amount of air so introduced being equal to that
required for the desired head space for the filled
can, and thence causing the liguid to flow into
the can until stopped by the air in said head
space.

4. The method of liquid filling cans to a pre-

determined height which comprises, vacuumiz-
ing the interior of the can to a relatively high

~ vacuum, holding the can in this vacuumized con-

dition to stabilize its interior, introducing a pre-
determined quantity of atmospheric air into the
highly vacuumized can and permitting its dif-
fusion into said interior to reduce the degree
of vacuum and to provide a head space atmos-
phere; and thence introducing liquid under grav-
ity flow into the can so that its rarefied atmos-
phere is constantly changed, the air being com-
pressed as the can is filling, this air forming a
head space above the liquid and when compressed
to a sufficient degree to offset the force of gravity
flow of the liquid preventing further filling of
the can. .

5. The method of liquid filling cans to a pre-
determined height which comprises, sealing the
open end of a can with an air-tight joint, vac-
uumizing the interior of the can to a higher vac-
uum than required for the filling while main-
taining said seal, introducing a predetermined
quantity of atmospheric air into the vacuum-
ized can and permitting its diffusion into said
interior while still sealed to reduce the degree
of vacuum and provide a definite head space
atmosphere for the can, and thence introducing
liquid under a gravity flow into the can with-
out bre~king said seal so that the can is filled
with its head space atmosphere above the liquid.

6. The method of liquid filling cans to a pre-
determined height which comprises, clamping
the can by protecting walls to prevent its col-
lapse during vacuumizing, vacuumizing the in-
terior of the can with a relatively high vacuum
while so protected and clamped, introducing a
predetermined quantity of atmospheric air into
the highly vacuumized can and permitting its
diffusion into said interior to reduce the degree
of vacuum and to provide a head space atmos-
phere, and thence introducing liquid under a
gravity flow into the can so that the rarefled
atmosphere therein is constantly compressed as
the can is filled until such compression is suffi-
cient to offset the force of flow of the liquid into
the can.

7. A vacuum filling machine for cans, com-
prising in combination, a filling head adapted to
hold a can to be filled, means operating through

‘said head for vacuumizing the interior of said

held can, means for introducing a definite quan-
tity of atmospheric air into said vacuumized can
to alter its degree of vacuum, and means for
filling said can with liquid to a predetermined
level in accordance with its degree of vacuum.
8. A vacuum filling: machine for filling cans
with a liquid, comprising in combination, a filling
head adapted to hold a can to be filled, clamping
jaws for protecting the can wall against collapse,
means operating through said head for vacuum-
izing the interior of said held can to a relatively
high degree of vacuum, means for introducing a
definite quantity of atmospheric air into said

vacuumized can to reduce its degree of vacuum in 7

amount required for the desired amount of fill,
and means for filling said can with liquid to the
predetermined level as determined by its degree
of vacuum.

9, A vacuum filling machine for cans, compris-

10

15

20

25

30

40

50

55

60

65

(]




10

20

1,098,462

ing in combination, a liquid supply tank, a filling
head mounted adjacent said tank and adapted
to hold & can to be filled, and 2 combination valve
unit associated with said head for establishing
communication when in one position between the
interior of the held can and a source of vacuum,
in a second position between said can interior
and a quantity of atmospheric air, and in a third
position between the interior of said can and the
interior of the said supply tank whereby the said
can is filled with liquid to a predetermined height.

10. A vacuum filling machine for cans, com-
prising in combination, a liquid supply tank con-
taining a liquid open to atmosphere, a filling head
mounted adjacent said tank and adapted .to hold
a can to be filled, and & combination valve unit
associated with said head for establishing com-
munication when in one position between the in-
terior of the held can and a source of vacuum
to vacuumize the can interior to a relatively high
degree of vacuum, in a second position hetween

5

said can and atmospheric air for a definite time
to receive a predetermined quantity of air into
the can, and in a third position between said can
and the interior of the said supply tank whereby
the former is filled with liquid to a predetermined
height.

11. ‘A vacuum filling machine for cans, com-
prising in combination, a filling head adapted
to hold a can to be filled, means operating through
said head for vacuumizing the interior of said
held can, means for holding said vacuumized can
in its vacuumized condition, means for introduc-
ing atmospheric air into said vacuumized can to

alter its degree of vacuum, means for filling said -

can with liquid, and means for altering the
amount of atmospheric air introduced to adjust
for a definite head space in the can being filled
so that the liquid flowing therein will fill the can
to a predetermined height of level.

JOHN DANIEL LE FRANK.
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