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APPARATUS AND METHOD FOR ACCU-
RATELY FILLING CONTAINERS

Paul R. Fechheimer, Cincinnati, Ohio, assignor
to The Karl Kiefer Machine Company, Cincm-
nati, Ohio, a ¢orporation of Ohio
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(CL 226—22)

10 Claims,
; 1

My invention relates to machines and methods
of filling containers such as bottles wherein a
seal is made with the top of the bottle through
which seal a filling tube and an exhaust tube ex-
tend, and hence are inserted into the bottle, and
in which the air in the bottle is exhausted through
the vent tube while the contents How inte the
bottle through the filling tube under a head pro-
duced wholly or in part by the exhaustion of the
tube. A principal object: of my invention is the
attainment of extreme accuracy of fill in ma-
chines of this type by simpler, less expensive and
more expeditious means.

In my copending application Serial No. 8,885
filed February 17, 1948 and entitled Machine for
Filling Containers, I have shown a filling machine
in which, through a filling tube extending down-
wardly to a position near. their bottoms, the
bottles or other containers are filled to the level
of the end of the exhaust tube lying near their
mouths; this fill, taking into account the displace-
ment produeed by the filling tube, amounting to
a substantial overfill. When the overfilling has
been accomplishied, the:bottles or other containers
are: lowered to a point at which the end of the
filling tube lies exactly at the desired height of
fill, the seal at the tops of the bottles being
broken or relieved at the time of such lowering.
The connections are then reversed, vacuum is ap-
plied. to the filling tube, and the excess liquid,
constituting the overfill, is drawn off. Suech a
procedure has many advantages. The filling
height can be adjusted by positioning an adjust-
able cam, determining the point to which the
bottles will be lowered for withdrawing overfill.
This is very much simpler than attempting to ad-
just all of a plurality of filling spout structures
(frequently as many as 24) on the filling ma-
chine; and the cam adjustment can be accom-
plished while the machine is running. On the
other hand, the reversal of the connections afore-
said requires a relatively complicated and expen-~
sive valving mechanism, and also a long rise and
fall of the containers in the maehine. Thus the
capacity of the machine, as to the variety of con-
tainers it can fill, becomes limited to a relatively
narrow range of container heights.

Hitherto in a filling machine in which the con-
tainers are exhausted, there has not been any
mode of dependably securing an overfill ex-
cepting that just described, namely, the use of a
relatively long filling tube and a. relatively short
exhaust tube so that the height of the overfill is
determined by the position of the end of the ex~
haust tube; this-arrangement in furn-necessitat-
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ﬁllmg ma,tema.l can be drawn off through the ﬁlI-
ing tube.

It is an object of my invention fo prov1de a
mode of operatmn and a mechanism wheréin: the
height. of the overfill is not determiined by the.
posmon of the ends of the filling a,nd éxhaust
tubes during the ﬁlIlng operatmn Specifically, it;
is an object of the invention to provide a ficde
and apparatus for filliig a sealed conitainer
beyond. the Ilevel established by the eiid of the
vent tube and. without a reversal of coiinections
to the vent-and filling tubes. ‘

It is an. object of my invention to provide &
mode of operation. and an apparatus involving the
use of a filling spout havihg exhaust and flling
tubes (usually but not necessarily coricentric), in
which the ends of the tubes may be substa,ntlally
cotermingus, and in whieh the econtainer miay be
overfilled beyond the ends of thé tubes, after
which the conhtainer may he lowered and the éx-
cess drawn off through the vent tube.

It is an. object of my invention to provide ai
apparatus for the purposes described which, while

5 providing extreme accuracy of fill, will not suffer

in rapidity of operation, and will be clieaper,
simpler and less likely to fail than accurate fll
apparatus hitherto available.

These and other objects of my invention, which
will be set forth Hereinafter or will be apparent
to one skilled in the art upon reading these speci-
fications, I accomplish in that procedure gnd ap-
paratus, of which I shall fiow describe an ex-
emplary embodiment. Reference is made to the
aceompanying drawings, wherein:

Pigure 1 is a- dlagrammatlc representatlon of a
filling operation in. which the container is ex-
hausted and the filling material is. drawn into it
at a pressure below atmospheric pressure.

Figure 2 is a diagrammatic representation of
an operation. in which a withdrawal tube is pro-
vided to withdraw the air from the container, but
the contentg are introduced under superatmos-
pherie pressure

Figure 3 is a diagrammatic representation of a
filling machine employing. the prmclples of thls
invention.

Figure 4 is a partial sectional view of a ﬁlhng
spout, seal: and container in filling assembly

Figure 5 is & partlal sectional view of a- filling
spout-assembly.

Figure 6 is.a more complete: view of a- Ailling
spout assembly,.

Figure F is an elevationsl view of a filling spout
assembly ineluding g centering’ bell,
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Figure 8 is a partial sectional view of 2 filling
mechanism in which a chamber, for purposes
hereinafter described, is formed in the sealing
mechanism.

Figure 9 is a partial vertical sectional view of
a filling head in which the filling and exhaust
chambers are provided with infernal valve means.

Figure 10 is a partial horizontal section taken
along the line 18—I10 of Figure 9.

Figure 11 is a partial horizontal section taken
along the line li—11 of Figure 9.

Referring to Figure 1, which is purely diagram-
matic in nature, it will be seen that if a con-
tainer 1 is sealed, as at 2, at the neck with the
introduction of a filling tube 4 and a withdrawal
or vacuum tube 5, contents from a reservoir 6
may be drawn into the container through the
filling tube 4 as the air is exhausted from it by the
vent tube. If the relative sizes of the tubes, i. e.
their specific resistances to the flow of mate-
rials, considering the degree of vacuum in the
tube 5 and the negative head if any of the liquid
in the tube 4, are such that the exhaust tube can
carry away just as much fluid as is introduced
by the filling tube, the container will fill to the
lower end of the exhaust tube and no further,
the pressure of the air remaining in the con-
tainer above the liquid being that required to
counterbalance the negative head of the liquid
at the filling tube orifice. If, however, the ex-
haust tube is so arranged as to be capable of
withdrawing the air from the container at a
more. rapid rate than the ligquid is introduced
by the filling tube 4 (as can be accomplished by

enlarging the effective diameter of the exhaust 3

tube as compared with the effective diameter of
the filling tube, or by restricting the flow of lig-
uid through the filling tube, or by employing a
more viscous liquid which encounters greater re-
sistance in filling through the filling tube), then
depending upon the vacuum source connected to
the exhaust tube 5, a greater degree of vacuum
will be drawn into the container than that re-
quired to counterbalance the negative head of
the liquid in the filling tube 4. The container will
again fill to a level demarked by the end of the
exhaust tube; but if after this happens a valve
1 in the exhaust line is closed, the liquid will
continue to flow until the negative pressure of
the air above the liquid in the container { be-
comes equal to the negative head of the liquid in
the filling tube 4. Thus the level of the liquid
will rise above the end of the exhaust tube 5 and
the container will be overfilled to some height
such as that indicated at B, as compared with
the level A at the orifice of the exhaust tube. A
valve 8 in the filling line may then be closed,
and the seal 2 broken by lowering the bottle to
some predetermined position at which the de-
sired height of fill will be demarked by the lower
end of the vacuum tube 5. The desired height of
fill and hence the position of the lower end of the
tube 5 will, of course, lie somewhere between the
levels A and B. If the valve T be now opened,
excess fluid contents will be withdrawn from the
container through the exhaust tube § to estab-
lish exactly the predetermined height of fill.
The same effect may be secured by certain
variants of procedure. For example, if at a time
when the liquid level in the container approaches
or lies at the level A, the valve 8 be closed so
that no more filling material can enter the con-
tainer, air or liquid will continue to be with-
drawn through the tube 5, rarefying the atmos-
phere remaining in the container until the degree
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of vacuum therein substantially equals that of
the vacuum source connected with the exhaust
tube § less the effect of restrictions in the vac-
uum line. At this point, if the valve T be closed
and the valve 8 opened, liquid will again flow
into the container until the degree of vacuum
therein counterbalances the negative head of the
liquid filling material in the filling tube 4, and in
this way, the liquid level may be caused to rise
within the container, as at B, above the ends of
the filling and exhaust tubes. Then the valve 8
may be closed, the seal broken by lowering the
container, and the excess filling material drawn
off as deseribed above, upon the opening of the
valve 1.

Filling machines, in which the contents are
introduced into a container under greater than
atmospherie pressure while at the same time the
container is exhausted through a vent tube, are
known in the art. The principles of this inven-
tion can be applied to such filling machines with
a-variant of procedure. Under the particular cir-
cumstances outlined, whether any air remaining
in the container is at atmospheric pressure or ab
1, lesser or greater pressure will, during the filling
operation, depend -upon the rates of flow of the
filling material into the container and of the con-
tained atmosphere out of the container through
the vent tube. These rates of flow can be con-
trolled, as above, by controlling the effective di-
ameters of the filling and exhaust tubes, by plac-
ing adjustable control valves in these lines, and
in other ways. But if the rate of withdrawal of
the atmosphere during filling tends to pe equal
to or greater than the rate of introduction of the
contents, then any atmosphere remaining in the
container will be either at atmospheric pressure
or at somewhat less than atmospheric pressure.
Under these circumstances, if after the liguid has
reached the ends of the filling and exhaust tubes
at the level A in Figure 2, 2 valve 8 in the exhaust
tube 19 is closed, liguid under greater than atmos-
pheric pressure will continue to flow into the con-
tainer it through the flling tube 2 until the
positive pressure of the remaining atmosphere in
the container counterbalances the positive head
of the filling material represented in Figure 2
diagrammatically as coming from an elevated
reservoir 18. Thus the liquid level in the con-
tainer will rise beyond the ends of the tubes to
some level B. At this point a valve {4 in the
filling line may be closed and the seal 2 broken
by lowering the container. If a spitiing difficulty
is encountered by reason of the excess pressure
within the container, this may be alleviated in
various ways, such as by opening the valve 9 in
the exhaust line substantially coincidentally with
the breaking of the seal, or by venting the con-
tainer to the atmosphere before breaking the
seal through a valve in the seal, not shown in
Figure 2. :

The spitting to which reference has been made
may bhe-caused by bubbles of air which have not
broken up -when the time arrives to lower the
container away from fthe seal and also by the
fact that the interior of the confainer at the
time is under superatmospheric pressure. When
the pressure is lowered to atmospheric by the
breaking of the seal, these bubbles may expand,
burst, and throw some liquid upward through
the neck. If is quite possible to keep the vacuum
or exhaust line open or partially open so long as
a container is in position on an elevated or par-
tially elevated tray or platform. Xeeping the
exhaust open in this way, a variant of procedure
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is to cut the pressure of the incoming liquid, first,

when the container is partially full, so as to per-
mit the rarefieation of the remaining air in it,
and second, just before the seal is broken and the
container lowered to the intermediate or draw-
off pesition. When the pressure on the incoming
liquid is eut as by restricting the filling line, the
vacuum guickly exhausts the pressure in the con-
tainer so that no spitting occurs when the seal
is. broken. In the various ways set forth above,
a dependable and adequate overfill can normally
be obtained. In filling operations there is time
enough to accomplish this because the actual
overfilling does not. take longer than the normal
dwell which is provided to: permit foam te. sub-
side. The overfill, of course, occurs above the
lower end of the filling tuhe, and hence the
material introduced to produce the overfill is not
itself susceptible to foaming..

One. other factor may affeet. operations such
as. hereinabove described. 'This factor is the

actual volume of the atmosphere remaining in.

the container after the liquid level has reached
the ends of the filling and exhaust tubes. In
containers such as bottles having relatively wide
ang, elongated necks, a sufficient volume of air is
ordinarily present to. give. an adequate overfill
in the methods taught above. It will be under-
stood that the overfill must be sufficient. to.accom-
modate the displacement of the filling and ex-
haust tubes as the container is lowered to the
predetermined position, and still provide an excess
of contents to be drawn off through the exhaust
tube to lower the liquid level to an exact and pre-
determined height. In containers such as bottles
having elongated necks of relatively very small
internal diameter, or in hottles having very short.
necks, which bottles must nevertheless be filled
quite full to attain the desired volumie of con-
tents, an inadequate. air space may. be provided.
Under these circumstances it is within the scope
of my invention to augment the air space by pro-
viding additional enclosed air space outside the
container but in communication therewith. In
Figure 8 I have shown a bottle 15 being filled
through the agency of a filling tube {6 and an
exhaust tube IT. These tubes are concentric, as
Is conventional, and they formr a filling stem.
This stem bears a sealing element having a hol-
low elongated body 18, a seal 19 against the stem
and a seal 29 against the neck of the bottle. It
will'be seen that this-element provides an internal
air space. 21 of substantial volume and in com-
munication with the air space inside the bottle
8. For pressure flling operations the bedy I8
may: be. provided, if desired, with a valved vent
22. whereby pressure.can: be relieved on the con~
tainer prior to the breaking of the seal to avoid
spitting. It will be understood, of course, that
the processes hereinabove should not be ecarried
on with the apparatus. of Figure 8 in such a way
as; te cause lqujd: to enter the. body I8 .of the
sealing element, If a container, in order to get
into; it the desired volume of contents, must be
filled to-a point so; close to the upper end of the
neck of the bottle that no room is left for an
actual: effective overfill, then the teachings of
this application donot apply.

I shall now describe. certain specific. embodi-
ments of apparatus with which, the. processes
hereinabove set forth may be practiced. Refer-
ence is made to Figure 3 wherein 23 represents
the main column of & filling machine,. rotating
with a. table 24 bearing a plurality of platform
elements 25, for the reception, of bottles 26. The
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platforing, during the rotation of the table, nay
be raised and lowered to and frem various heights
by mechanisms such as are shown in the co-
pending application referred to above. In the
embodiment illustrated in Figure 3, the platform
element 25 is mounted on rod 181 having teeth
£02 at its lower end, the rod being vertically slid-
able through table 24. A bifurcated lever arm
183 is pivoted at one end in bracket 104 beneath
the table 24. Intermediate its ends the lever arm
103 carries cam following roller 105 engaging a
cam K26 on the frame of the machine, At its
opposite end, the lever arm contains pinion 107,
which not only meshes with the teeth 182 on the
vertically reciproeable rod 101, but also with:
the teeth of rack member 108, depending from
table 24 and fixed thereto. In this way, the
movement of the outer end of lever arm 103 is
multipled in produeing up-and-down move-
ment of the tray-carrying vertically movable
rod 181,

The head is divided into two compartments i
the specific embodiment, the lower compartment
27 being a compartment for the filling fluid, and
the upper compartment 28 being a vacuum or
overflow compartment, the two being separated
by & diaphragm 29. To accommodate containers
of varying heights, the central column element
2% is made adjustable up and down by known
means. Centrally of the column there is o con-
duit 39 econnecting with the chamber 2T and mov-
able up and down with the adjustment of the
height of the column in a gland 31 in a fitting 32,
The conduit 38 is also rotatable in the fitting 32to
permit rotation of the column and head. A con-
duit 28 connects the fitting 82 with a reservoir 34
for the filling material. This reservoir may befed
from a source of supply, not shown, through &
conduit 3%; and it is usual to provide g float 36
actuating a valve 31 in communication with the
conduit 35 so that the height of the fluid 38 in
the reservoir may be maintained and controlled.

The head element having the chambers 27 and
28 is provided with an annular supporting ele-
ment §§ carrying varicus holders 40 for the
filling spout mechanisms hereinafter described,
Conguits such as §f conneet the head filling
chamber 27 with these holders. ILikewise, com-
duits such as 42 connect the vacuum or exhaust
chamber 28 with the holders. 'The vacuum or
exhaust chamber is provided with a gland 43 ro-
tatably and slidably engaging a vacuum con-
duit 44, the lower end of which is customarily
held by a bracket 45 engaging a post. 46 on. the
frame 47 of the machine. The reservoir 3% may
also be mounted. on this frame as well as o trap
element. 48 connected with the. vacuum or ex-
haust conduit 44 and also through a conduit 49
and g pressure controiling valve, if desired, with
a vacuwm pump (notv showm).

An impeller 59 may be located in the bottom
of the trap 48 and driven by a motor 54 so as to
transfer fluid coming over in the exhaust con-
duit &4 through a conduit 52 back to the reservoir
84,

In Pigure 4 I have shown inr section one form
of filling stem construction comprising concen-
tric tubes 53 and 54. These tubes have respec-
tive orifices 55 and 55 located substantially at
the same level. Either tube may be a filling or
an exhaust.tube as desired; and the stem may he
provided at its end with a fitting 57 for facilitat-
ing the enfry of the stem into the bottle:26. The
stem carries, preferably adjustably, an: element
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58 which bears a sealing element 59’ for contact-
ing the top of the neck of the bottle, as shown.

A somewhat different stem is indicated in Fig-
ure 7 having a central exhaust tube 53 opening
through the tapered bottom end of an outer
filling tube 66. This tube is closed by the tube
59 at its lower end, but passageways for the
exit of the filling fluid are formed, as at 6.
This stem will also be provided with a suitable
form of adjustable sealing element 62.

1t is frequently of assistance in filling machines
of this type to provide for each filling head and
each platform 25 a centering bell for insuring
the proper positioning of the necks of the con-
tainers. Such a centering bell is shown at 63
in Figure 7. It is mounted on rods €4 and 65
which are vertically slidable in the filling head
mechanism.

_-In filing machines of the type described, it
is a general practice to provide valving means for
connecting the filling and exhaust tubes to the
respective filling and exhaust eonduits 41 and 42,
and disconnecting them therefrom, so that the
bottle will actuate these valving means. Such an
arrangement has the advantage that neither the
filling nor the exhaust conduit will be opened
up if no container happens to rest upon the plat-
form 25. I may employ such devices in the prac-
tice of my invention. Many arrangements have
been suggested, and I am not limited to any one
of them. I will herein describe a particular con-
struection, it being understood that this construec-
tion does not constitute a limitation upon my
invention. As shown most clearly in Figures 5
and 6, each of the holder elements 40 is per-
forated vertically, as at 66. Upper and lower
plug elements 87 and 68 are employed, fitting in
either end of the bore 66. A C-clamp element 69
is employed to hold the plugs in the bore. The

filling tube 68 has a sliding fit in the lower plug 4

68 rendered liquid-tight by a sealing ring or
gasket 78. The inner or exhaust tube 59 in this
instance extends through the filling tube 68 and
through an element 7i closing the upper end of
the filling tube. The exhaust tube 58 has a slid-
ing engagement in a bore 72 in the upper plug 67
and a sealing gasket 73 may be provided to seal
the plug against the exhaust tube, while another
sealing gasket 714 may be provided to seal the
plug against the walls of the holder 4¢ at the
bore §86.

A compression spring 75 is placed within the
bore engaging the upper plug and a flange formed
on the head Ti. A sealing gaskef 76 is placed
beneath this flange, and perforations 771 are
formed in the filling tube 60 adjacent its upper
end. It will be seen from this construction that
as the neck of & boftle 26 engages the sealing
element 59’ or 62 on the filling stem and the
bottle is raised by the platform 25, the filling stem
will be driven upwardly. This raises the gasket
16 from its seat against the top of the plug 68
and also brings the perforations 717 above the top
of this plug so that the filling tube 60 now is
placed in communication with the chamber be-
tween the plugs formed by the bore §6. This
chamber is connected by a passageway 18 with
the filling conduit 41.

An annular groove 19 is formed about the up-
per plug 67 and is connected by a passageway ]
with the bore 12 in the upper plug within which
the exhaust stem 59 slides. A passageway 8!
connects the annular groove with the exhaust
conduit 42.

The above described filling stem construction
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is exemplary only of constructions which I may-
use, and does not furnish all of the elements
needed for the practice of my invention. It will
be noted from the explanation above that cer-
tain valving actions must occur without vertical
change in the position of the container. Hence,
it becomes necessary to provide for these valv-
ing actions in the automatic operation of the
machine. Depending upon which of the several
processes outlined above is adopted, means may
be required to close and open the vacuum or ex-
haust line, to close and open the filling line, or
both. These means also may take various forms.
One form, not herein illustrated, contemplates
the provision of valves in the vacuum and filling
lines 42, 41, or in the continuations of these, 81
and 78 in the holder element 46, which valves
have resiliently biased operating elements so
located as to be actuated at the proper times by
stationary fingers or abutments on the machine.
Valving arrangements actuated by stationary
abutments on the machine are shown and de-
scribed in my copending application, Serial No.
8,885, filed February 17, 1948, and entitled Ma-
chine for Filling Containers.

It is also possible to valve the heads individually
by means actuated from the specific position of
the containers. In Figures 5 and 6 herein, if
draw-off of the overfill were not required with
the container and hence the stem in an inter-
mediately lowered position, the vacuum source
could be cut off from vacuum tube 59 by having
this tube closed at its upper terminus and by pro-
viding it with radial perforations which would
coact with the aperture 80 when the tube is in
elevated position. Since it is desirable to have
the vacuum or exhaust effective in the inter-
mediate or draw-off position, and since it is de-
sirable to conserve vacuum when there is no con-
tainer in position, it is possible to disconnect the
vacuum source from the vacuum tube §9 by valve
means controlled from the centering bell 63, the
valve means being actuated by the bell suspend-
ing rods 64. Arrangements of this type are
shown in the copending application Serial No.
8,885 referred o above. In the arrangements
there shown and described, the sliding bell rods
are wet by the liquid flowing through the vacuum
line and in their vertical reciprocation carry
some of this liquid to the outside of the stem
casing. Therefore, & valve located in the vacu-
um passageway 81 in a similar position to the
micrometer valve 91 hereinafter described, but
arranged to be vertically slidable, can be actu-
ated by a member attached to the beil suspending
rods 64 in such a way that it will be open in the
intermediate or draw-off position, while it will be
closed in the extreme downward position of the
bell. The valve, of course, will be open when the
bell is in its uppermost position.

Another and preferable way of accomplishing
the valving is by means of stationary elements
located within the chambers 27 and 28 which,
sliding against the surfaces of these chambers
through which the conduits 4f and 42 are
threaded, act directly as valves to close off these
conduits at particular rotative positions of the
machine. In Figures 8, 10 and 11, I have shown
respectively an enlarged vertical section of the
machine head and horizontal sections of the
upper or vacuum chamber 28 and of the lower or
filling chamber 21. The vacuum conduit 44,
which is maintained in fixed, non-rotative posi-
tion in the chambers by means of the bracket 45,
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in spite of the rotation of the head, extends inte
hoth chambers, and where it passes through the
diaphragm or sepbum 29, a gland 82 will be
vided to keep the chambers 21 and 28 1selated,
from each other. The lgwer end of the conduit
44 is closed hy a plug 83, and perforations 84
are pravided in the conduit withig the chamber
28.

In each chamber a valve element 85 or 86
is affixed to the canduit 44 and slides with ref-
erence to inside annular surfaces of the cham-
bers. of the head, as will be clear from Figures; 10
and 11. The valve element 86 in the lower
chamber 21 (Figure 11) may have a portion te
close off the filling line 41, as at 87, during the
time in which a further rarefieation of the at-
mosphere in the container is being attained: in
accordance with the second of the above deseribed
progesses. This portion has a limited circum-
ferential extent so that it will again open up
the filling conduit 41, so as to permit. the. overfill
hereinabove deseribed, followed by another por-
tion 88 closing off the filling tube 41 during the
time when the container is lowered, the excess or
overfill drawn off, and the bottle 26 removed from
the platform. Similarly, as in Figure 10, the
valve element 85 in the vacuum chamber 28 may
have a portion 89 for cutting off the vacuum
during the breaking of the seal, and for re-

establishing it on the exhaust tube for the pur- “

pose of drawing off the overfill, followed by a
portion 99 for closing off the exhaust tube 42
when the bottle is removed from the platform.
Different configurations of the valve elements
84 and 85 may be provided for the practice of any
of the processes cutlined above, as will be readily
understood.

The effective internal diameters of the filling
and exhaust tubes of the stem, such as the tubes
53 and 84 of Figure 4 or the tubes 59 and 68§ of
Figure 7, may be so proportioned, taking into
goeount their length, the viscosity of the filling
material; and the resistances to. flow provided by
the several exhaust and filling connections, as to
give the desired ratio of flow for the practice of
my processes. However, it is more convenient to
provide adjustable means for this purpose, espe-
cially since the over-all diameter of a filling stem
must usually be limited to that which will easily

fit in the neck opening of the smallest container &

to be filled. Accordingly, in Figure 6 I have indi-
cated micrometer valves 81 and 92 arranged in
each holder £8 and respectively adjustably con-
trolling the passage of fluid through the passage-
ways 18 and 81 in the head.

If the filling material is to be introduced into
the containers under superatmospheric pressure,
I close the reservoir 34 by means of a lid 92, and
I apply pressure to the interior of the reservoir
34, as by means of a conduit 94 connecting the
reservoir with a source of air under pressure (not
shown). A pressure regulating valve 95 may be
placed in this line, as desired. The impeller 50
will in this event be so designed and powered
as to empty the trap 48 against the pressure inside
the reservoir 34. I also prefer to provide a valve
86 in the line 94 which is a three-way valve actu-
ated by a solenoid 97. The solenoid 97 may be
connected into the circuit of the main motor driv-
ing the flling machine so that so long as this
motor is energized, the solenoid will also be ener-
gized to connect the line 94 with the source of
air under pressure. But if the machine should
be stopped, as by de-energization of the main
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driving motor, the valve 96 will be released by
the selenoid a1, whereupon a sprmg 98 will move
the valve ta a second gosmon in which the reser-.
voir il is ver;ted {sc» the. atmosphere, as af 99 for

-

§ure m sald reserv

An a@vantage of th1s arrangement is that if
the maghine for any reason is stopped all of
the containers then on the maechine: will ultl-
mately- fill and begin overflowing through the
vent tube 89, ane} it is advisable to. reduee this
overflow- 53 much. ag possible since otherwise a
large velume of liguid would have to be handled
through. the overflow line including the auto-
matie trap, and a large automatic. trap would have
to: be provided. Reducing the pressure behind
the incoming fuid when the machine is stopped,
reduces the. gverflow under these circumstances.

Modifications may be made in my- invention
without departing from the splnt of it. Having

thus deseribed my mventmn in certain exemplary
embodis \ts; what I claim ag new and desire. to
seoure by L tters Patent is:

1. A process of filling containers which com-
prises. introducing a, liquid filling substance into
8 eentainer through a filling stem having a seal
and eomprising filling and exhausf tubes, said
atgm extending into the container and serving
nermally to.determine a height of fill, produging
an overfill of the conta,mer by establishing a, co
dition of lower pressure of atmesphere remaining
in the container aftex the liguid has reached. the
end of said, stem than the pressure. under wh;ch
liguid seeks to enter said oontal r by exhe
suffieient air through. said exhaust tube! cloamg
said. exhaust tube thereby preducing an overfill
of the container and, when such Qvexﬁll has
heen atiained, moving the container and said stem
relative to. each other accompanied by the break-
ing of saidl seal, and wl,thdrawmg €X%ecess: 11qu1d
from said container through said exhaust tube.

2. The proogss elaimed in claim 1 in whigh the
effectiyvely 1 r pressure of said atmosphere is
gttained by withdrawing air from said container
at & fagter rate thap liguid iy permitted to enter
it through the filling tube and, when the liquid
level reaches the end of the exhaust tube, shut-
ting off the said exhaust tube while permitting
liquid to flow into the container to equalize said
pressures.

3. The precess claimed in claim 1 in which said
effectively lower pressure of said atmosphere is
attained by filling the container substantially to
the level of the end of said stem, then closing off
the filling tube while permitting the pressure of
said atmosphere within the container to be low-
ered through said exhaust tube, afterward clos-
ing off said exhaust tube, and reopening said
filling tube to permit said overfill through said
equalization of pressures.

4. The process claimed in claim 1 wherein said
lower pressure of the atmosphere within said con-
tainer is attained, while introducing contents into
the container under superatmospheric pressure by
exhausting said container at so rapid a rate as
to lower the pressure therein below said super-
atmospheric pressure until the liguid level in said
container reaches the end of said stem, afterward
closing off the exhaust tube and permitting ma-
terial under superatmospheric pressure to enter
said container and compress the atmosphere
therein whereby to attain an overfill, and then
closing of the filling tube prior to the breaking
of said seal.

5. In container filling apparatus, a head ele-
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ment formed to provide two chambers one for
filling material and the other for suction, at least
one filling spout structure associated with said
‘head, said filling spout having filling and exhaust
tubes with lower openings at substantially the
same horizontal level and a seal for closing the
mouth of a container, said seal so located as to
permit entry of said spout into a container with
said openings lower than a desired level of fill,
means to present a container to said spout so as
to seal the mouth of said container for filling and
afterward to lower said container to a second
position at which said openings determine the
said desired level of fill, a reservoir for filling
material in communication with said first men-
tioned chamber and a connection between said
first-mentioned chamber and said filling tube, a
vacuum pump in communication with said second
mentioned chamber and a connection between
said second mentioned chamber and said exhaust
tube, and valve means in said chambers for selec-
tively closing off and opening the connections
between said filling spout and said chambers,
said valve means acting to establish a lower pres-
sure of atmosphere remaining in said container
after a filling substance introduced therein
through said filling tube has reached the level
of said openings than the pressure under which

said filling substance seeks to enter said con- -

tainer, and to cause entry of additional filling
substance into said container to equalize said
pressure and establish an overfill.

6. The structure claimed in claim 5 wherein
the inner surfaces of said chamber are annular
in configuration and said valve means comprises
valve elements slidable with reference to the an-
nular surface of said chambers. )

7. The structure claimed in claim 6 wherein
said valve elements are connected to a common
fixed shaft, and said head element is rotatable
with respect to said valve elements.

8. In container filling apparatus, a head ele-
ment formed to provide two chambers one for
filling material and the other for suction, 2 filling
spout structure associated with said head, said

10

15

20

25

30

40

46

12

filling spout having filling and exhaust tubes with
lower openings at substantially the same hori-
zontal level and a seal for closing the mouth of
a container, said seal so located as to permit
entry of said spout into a container with said
openings lower than a desired level of fill, a con-
nection ketween said first mentioned chamber and
said filling tube and a connection between said
second mentioned chamber and said exhaust tube,
means to present a confainer to said spout in a
filling position at which the mouth of the con-
tainer is sealed for filling and afterwards to lower
said container to a second position at which said
openings determine the desired level of fill, valve
means in the connections between said filling and
exhaust tubes and said chambers, said valve
means acting to open both connections upon
movement of a container to said first position, and
acting upon movement of said confainer to the
second position to close the connection between
said first mentioned chamber and szid filling fube,
and additional valve means for closing and open-
ing said connections when said container is in
said first position.

9. The structure claimed in claim 8§ wherein the
inner surfaces of said chambers are annular in
configuration and said additional valve means
comprises valve elements slidable with reference
to the annular surfaces of said chambers.

10. The structure claimed in claim 8 wherein
the connections between said chambers and said
tubes include adjustment valves to control the
rate of flow of fluid through said tubes.

: PAUL R. FECHHEIMER.
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