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Paul R. Fechheimer, Cincinnati, Ohio, assignor
to The Karl Kiefer Machine Company, Cin-
cinnati, Ohio, a corporation of Ohio

Application February 17, 1948, Serial No. 8,885
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12 Claims.
1

My invention relates to machines for filling
containers of various forms with flowable ma-
terials; and one of its principal objects is the
provision of improvements in such machines to
enable them to fill the containers at substantially
higher speeds.

Another object of the invention is the provision
of means to prevent dripping from the nozzle and
related parts in the intervals between filling op-
erations.

et another object of my invention is the pro-
vision of simplified and automatically acting
valving means for the accomplishment of the
objects set forth above.

Tn one aspect, my invention has for its object
the combination of the advantages of both the
vacuum and pressure filling principles while sub-
stantially eliminating the disadvantages of both.

These and other objects of the invention which
will be set forth hereinafter or will be apparent
to one skilled in the art upon reading these speci-
fications, I accomplish by that structure and ar-
rangement of parts of which I shall now describe
certain exemplary embodiments. Reference is
made to the accompanying drawings wherein:

Figure 1 is a vertical sectional view of the fill-
ing machine with parts eliminated for the sake of
clearness.

Figure 2 is a vertical sectional view of a filling
stem assembly shown in the off position.

Tigure 3 is a sectional view of the same assem-
bly in the filling position.

Figure 4 is a sectional view of the same assem-
hly shown in the leveling position.

Tigure 5 is a sectional view of a filling stem
assembly taken along the section line 5—5 of
Figure 2.

Pigure 6 ig a side elevational view of an adjust-
able means for fixing the position of a portion of
the tray-lifting cam. shown in Figure 1.

TFigure 7 is a plan view of a portion of g cam
actuated group of filling stem assemblies of modi-
fied form. for accomplishing the purposes of this
invention.

Figure 8 is a front elevation of one of the filling
stem assemblies shown in the scavenging position,
taken along the line 8—8 of Figure 7.

Figure 9 is a front elevation of the same as-
sembly shown in the filling position, taken along
the line 9—8 of Figure 7.

Tigure 10 is a front elevation of the same as-
sembly shown in the leveling position, taken along
the line {18—10 of Figure 7.

Figure 11 is a vertical elevation of the assembly
in the scavenging position.
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Figure 12 is a vertical section of the same as-
sembly in filling position.

Figure 13-ig a vertical section of the same as-
sembly in the leveling position.

Figure 14 is a sectional view of the assembly
shown in Figure 11 taken along the section line
{4—14 of that figure.

Figure 15 is a sectional view of the same as-
sembly taken along the section line 15—15 of Fig-
ure 11.

Figure 16 is a horizontal sectional view of the
apparatus of Figure 12 taken along the section
line 16—16 of that figure.

Figure 17 is a horizontal sectional view of the
apparatus of Figure 12 taken along the section
line i17—17 of that figure.

Figure 18 is a sectional view of the apparatus
of Figure 13 taken along the section line {8—{8
of that figure.

Figure 19 is a horizontal sectional view of the
apparatus of Figure 13 taken along the section
line 18—I18 of that figure.

The machine of this invention is an adaptation
of and improvement upon the machine shown in
United States Letters Patent No. 1,763,240 dated
June 10, 1930 and issued to Karl Kiefer. When
filling containers with a machine such as is de-
seribed in that patent, the turbulence of the
liquid entering the container causes the entrain-
ment of a certain amount of air. With foamy
ligquids a substantial amount of time is required
to draw off the resultant foam, especially at high
speed. Even when filling relatively non-foamy
products such as water or alcohol solutions, &
substantial portion of the total filling time is re-
quired to permit the entrained air to rise to the
top of the liquid in the container and be drawn
off by the vacuum mechanism in order to stabi-
lize the fill and obtain a uniform filling height.
This also is especially true when filling at high
speeds.

Various expedients have been used to overcome
this condition. It is possible to insert the filling
tube to a point near the bottom of the container
so that, after the liquid level in the container has
risen to a point where the orifice of the tube is
covered, no more air can be entrained in the en-
tering stream. The air vent or vacuum tube is
located at the desired fill height nearer to the
top of the container, with allowance being made
for the displacement of the filling tube when it is
withdrawn from the container. This expedient
is effective, but the material which adheres to
the outer walls of the filling tube below the vacu-
um tube will tend, after the tube has been with-
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drawn from the container, to run down the outer
walls of the tube and drip off. The drippage soils
the machine and sometimes the containers being
filled; and it also represents a loss of product.

Anocther expedient to reduce air entrainment
is so to locate and shape the filling orifice as to
direct the incoming liquid along the inner wall
surfaces of the container being filled. Under
optimum conditions, this can be quite effective
and may prevent foaming to a great degree, while
drippage may be overcome by suitable valving.
However, the shape of the inner walls of the
container may not lend itself to such an arrange-
ment. For example in a bottle of square or rec-
tangular cross section and with substantially
square shoulders the expedient is not usually ef-
fective. Furthermore, even when the orifices of
the tube are carefully located and shaped so as
to give good results, a change in filling height may
alter condilons so as to nullify the advantages
obtained. i

Again, the filling tubes in machines of the class
described in Patent 1,763,240 must have filling
orifices of sufficiently small size to prevent, at
the conclusion of the filling operation, the out-
flow of liquid held in the tubes by surface tension.

Yet again, in machines of the class described in
Patent 1,763,240, it is necessary to insert both the
vacuum and the filling tubes into the container
through its restricted neck opening. This re-
duces the area available for introducing liquid.
In filling bottles of the type known as “sprinkler
top” or “shaker top” it has been a practice to
insert a single tube. This tube however was con-
nected to the vacuum source, and the liquid was
introduced through a larger tube, surrounding
the vacuum tube and carrying a resilient sealing
member at ils lower end. This tube and seal did
not enter the container being filled. Such a
brocedure and apparatus is particularly disad-
vantageous when handling products such as
shampoos having high foaming characteristics
since, after the liquid level in the container rises
to the lower extremity of the vacuum tube and
liquid begins to flow out of the vacuum tube there
is a tendency for the liquid flowing in around
the vacuum tube to prevent the foam from heing
drawn off.

In the present invention, only one tube is
inserted into the bottle or other container, and
this during the filling portion of the cycle is the
filling tube so-that the maximum area is available
for the flow of the liquid. Since the vacuum tube,
which is a larger diameter tube surrounding the
filling tube and carrying a resilient sealing mem-
ber at its lower extremity, is- located wholly
outside the container, the container will be filled
level full excepting for the lowering of the liquid
due to the displacement of the filling tube when
it is withdrawn. In order to reduce turbulence
and foaming, the filling tube may, if desired, be
inserted-to a point near the bottom of the con-
tainer being filled. After the container is filled
level full as described, the container is moved
away from the filling tube and the seal is broken
between the resilient sealing member and the top
of the bottle. The bottle may then be lowered
80 that the lower extremity of the filling tube is
located exactly at the desired fill height.

When - the container has been lowered as above
described, the filling tube which has bheen shut
off from the supply source of filling material is
now connected to the vacuum line and the excess
material is withdrawn from the container so that
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the fill height is brought to the desired level.
During this procedure any excess liquid in the
container is withdrawn, and thereafter any liquid
remaining in the filling tube will be withdrawn
upwardly and carried into the vacuum tube line.
There may, however, be some residual material
which will adghere to the inner wall surfaces of the
filling tube.

‘When the bottle or other container is brought
to its lowest position it can be removed from the
machine and replaced by an empty container. Af
this time there may be a tendency for the resi-
dual material adhering to the inner wall surfaces
of the filling tube to drip. To prevent this I
scavenge the tube by permitting a small upward
flow of air to continue through the filling tube,
even though the final lowering of the bottle has
shut off the vacuum in order to conserve it.

It will be noted that the fill height can be
controlled accurately and can also be adjusted
within reasonable limits by adjusting the par-
ticular position of intermediate dwell of the con-
tainer. This can be accomplished in various
ways. )

In Figure 1, T have shown the operating parts
of an exemplary machine having a base or frame
20, a central rotating column 21 journaled on the
frame and provided with 2 worm wheel 22 engag-
ing a worm 23 by means of which the column
may be rotated, and a table 28 fixed to the ro-
tating column so as to move with it. »

At the top of the column I provide a hollow
head 25 divided into two parts by a membrane or
diaphragm member 28, A spider element 27 at
the top of the column bears various filling spout
assemblies 28 at the ends of its arms. Provision
is made for raising and lowering the head and
spider to accommodate bottles or other containers
of various sizes,

The rotating table 24 is provided with trays 29
t0 accept bottles 30 or other containers. These
trays have an up and down movement of con-~
siderable extent for reasons hereinafter made
clear. In the exemplary embodiment they are
mounted on rods 31 vertically slidable through
the table 24, and having teeth at their lower
ends. Bifurcated lever arms 32 are pivoted at one
end in brackets 33 beneath the table. Inter-
mediate their length these lever arms carry cam
following rollers 34 engaging a cam 35 on the
frame of the machine. At their opposite ends
the lever arms contain pinions 36 which not only
mesh with the teeth on the vertically reciprocable
rods 31 but also with teeth of rack members 37
depending from the table 24 and fixed thereto.
In this way the movement of the outer ends of the
lever arms 32 is multiplied in producing up and
down movement of the tray carrying rods 31.

At one side of the machine I have indicated
at 38 a reservoir for the filling material. This
reservoir is connected by means of a conduit or
bipe 39 to the upper part of the head 25, and
this part is connected by tubes 46 to the filling
spout assemblies 28. The lower part of the head
25, i. e, that part below the diaphragm 26 is
connected by tubes 41 to the filling spout assem-
blies, and is also connected by a conduit 42 to
a trap 43 shown below the column. A vacuum
pump 44 is connected by a conduit 45 to this
trap. Another conduit 46, having a check valve
47 and provided with a pump 48 connects the trap
43 with the reservoir 38. The conduits 39 and
42 may be made adjustable as to length in known
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ways to permit the head to be raised and low-
ered on the column.

It will be understood from what has been said
above that the mode of filling preferably involves
drawing a vacuum on the containers 38, which
causes the liquid filling material to be withdrawn
from the reservoir 38 and introduced into the
containers. The pump A4 is effective in creating
this vacuum. Any execess material from the con-
tainers is withdrawn through the vacuum line
ineluding the conduit 42 and collects in the trap
43 from which it is withdrawn by the pump 48
and carried back to the reservoir 38.

As shown in Figures 2 to 5 inclusive each filling
head in one embodiment of my invention com-
prises a body 28 affixed to a bracket-like end of
the spider arm 271. A filling tube 49 is slidably
mounted in a vertical bore in the body and is
connected to or lies against a valve element 50
located in a liquid chamber 51 in the body. This
chamber is connected by a lateral passageway
(52 Figure 5) to the liquid conduit 40. The valve
B0 is urged to closing position by a spring 532
engaged beneath a cap 54 threaded into the
upper end of the body. The upper end of the
filling tube 49 is provided with holes or passage-
ways 55, so that when the filling tube is in its
upper position as illustrated in Figure 3 liquid
from the liquid chamber 51 can enter the filling
tube and flow therethrough downwardly into the
container 38. The tube 48 is preferably made
long enough, as shown, to go down into the con-
tainer 30 to a point near the bottom thereof.

Affixed to the tube 49 there is an outer tube
56, also slidable in the body 28, and bearing at
its lower end a sealing element 57.

The vacuum line 41 is connected to the body
28 through the end of the spider arm 27 as shown
in Figure 5. It is coupled by a small passageway
58 to an upper vacuum chamber 59. In the lower-
most position of the filling tube 49 this upper
vacuum chamber is connected to the interior of
the tube through one or more small holes 69 in
the tube. The vacuum line 41 is also connected
by a passageway 61 to a lower vacuum chamber
82. With the inner and outer tubes 49 and 58
in their lowermost positions as illustrated in Fig-
ures 4 and 5, the lower vacuum chamber 62 will
be connected to the interior of the filling tube 49
through a hole €3 in both tubes.
tubes are in their uppermost position as shown
in Figure 3, the lower vacuum chamber 62 will
be connected to the interior only of the outer
tube 58 through a hole §4.

A pair of long rods 65 and 66 are journaled 5

50 as to be vertically slidable in the body 28 as
shown. One or both of these rods may be pro-
vided with a collar 87 to fix their lowermost po-
sitions. At their lower ends the rods 65 and 66
are provided with an annulus 68 which carries
a3 container engaging element 69. This element is
so arranged as to engage some portion of the
container other than the upper edge thereof, for
example the ridge 208¢ on the container neck.
The bore which accepts and mounts the rod 85
in its vertically sliding movement coincides with
a portion of the passageway 81 by which the
vacuum line 41 is connected to the lower vacuum
chamber 62, and the rod closes this passageway.
Tn order to open the passageway up as desired,
I provide in the rod §6 two reduced portions 18
and Ti.  The body 28 is mounted to the end of
the spider arm 27 by means of bolts 12, 13.
The operation of this structure can now he

When both ,
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described. When relative movement between the
container 30 and the body 28 is produced, as by
raising of the tray element 29, the ridge 38ac on
the bottle neck first contacts the element 69;
the filling tube 49 moves downwardly into the
bottle, and the rods 65 and 66 move upwardly.
PFinally the sealing member 57 on the end of the
outer tube 58 contacts the top of the botfle neck
as shown in Figure 3. This figure illustrates the
filling position. The reduced portion Ti has
moved into such a position that the passageway
84 is opened up. The vacuum line, through the
lower vacuum chamber §2 and the hole 64 in the
outer tube 56 is connected directly to the outer
tube, and a vacuum is pulled on the container 38.
It will be noted that the inner and outer tubes
A9 and 57 have moved upwardly until this con-
nection has been made. This breaks any con-
nection between the filling tube 4% and the upper
vacuum chamber 59. The valve 58 also has been
opened by this upward movement, and the pulling
of the vacuum on the container 38 causes the
filling liquid to enter the tube 49 and flow down
it into the container. This action continues rap-
idly until the container has been filled to the
top, excess fluid leaving the system through the
outer tube 56 and returning to the trap via the
vacuum line 4{.

Next the container and the head are moved
relatively away from each other. The sealing
element 67 leaves the end of the bhottle neck; the
seal is broken and no more filling material enters
the container. While the tubes 42 and 58 now
move downwardly so that the vacuum passage-
way §{ through the lower vacuum chamber £2 iz
connected to the filling tube £9 through the com-~
mon hole 83, the downward movement of the
rod 65 will have closed the vacuum passageway
so that there is no tendency for liquid to be with-
drawn from the container. As the container
moves downwardly the liquid level in it will fall
somewhat because of the dgdisplacement of the
tube 48.

As shown in Figure 4 however if the downward
movement of the container is halted at a ceriain
position, the reduced portion 78 of the rod §§ will
again open up the vacuum passageway 8i. The
apparatus is so adjusted that at this point the
lower end of the filling tube 43 is exactly at the
desired fill height. When the vacuum connection
is made as aforesaid to the filling tube 435 any
overfill in the container 38 will be withdrawn
upwardly through the tube 4§ which is now in
the vacuum line and will be returned ito the
reservoir through the vacuum system. The
liguid level in the container will be rapidly re-
duced to the desired fill height., When this is
reached no further liquid will be withdrawn from
the container because the liquid level has become
below the end of the tube 42. But the continued
connection of this tube to the vacuum line will
insure the withdrawal from it of any liguid it
contains. Although a reduction in the height of
the liquid in the container 29 to the desired fll
height occurs rapidly because of the large effec-
tive diameter of the tube 48, a pause or dwell
in the tube’s movement at this peint is desirable.

As the container moves still further away frem
the head 28 the rods 88 and 6§ will move fur-
ther downwardly, and the reduced portion 78 will
move away from the passage §f. This closes the
vacuum line connection %o the lower vacuum
chamber §2. It will be noted however from
Higures 2 and 5 that the tube 48 remains con-
nected to the vacuum line through the passage-
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way 58 and the hole §0. This is a reduced con-
nection and is not wasteful of the power of the
vacuum pump. However there will be sufficient
continued movement of air upwardly in the tube
49 to exert a scavenging action and not only
te prevent any liquid clinging to the inner sur-
faces of the walls of this tube from dripping from
its end, but also sufficient to draw inwardly into
the tube any filling material clinging to the outer
surfaces of its walls in sufficient quantity to flow
downwardly to its end. Finally the container
moves entirely away from the element 69 as
shown. in Figure 2, and the filled container may
then be removed. In the interval between the
filling of one container and the filling of the next
the scavenging action centinues to prevent drip.
- In the filling of materials into bottles where the
filling must be very accurate volumetrically, it is
desirable to provide some adjustment for the
fill height. 'This may be accomplished, with my
apparatus, by any means which serves to adjust
the exact position of the pause or dwell which
has been mentioned above. It will be noted that
the reduced area 18 of the rod 65 is made of suffi-
cient. length to permit such adjustment while
keeping thelvacuum passageway 61 open. Any
means for controlling the relative position of the
body 28 and container 30 at the dwell period may
be employed. One such means is illustrated in
Figure 6 where the cam element 35 has an ad-
justable section 14 connected with the main body
of the cam by links 75 and 78 so that the adjust-
able portion can move up and down but will
remain in parallelism with the main portion of
the cam. One of the lengths 76 has a toothed seg-
ment 17 at its lower end. This segment meshes
with a worm 78 on a shaft 79 suitably journaled
in bearings on the cam or elsewhere so as to he
rotatable but incapable of axial movement. A
knob, hand wheel or the like 88 is provided on
the end of the shaft 19 for adjustment purposes.

The valving action which has been described
above may be accomplished by other means; and
in Figures 7 to 19 inclusive I have illustrated a
type of apparatus in which the bodies 28a of the
filler assemblies are provided with plug valve
elements 8{ which are urged by means of springs
82 to a tapered seat. In this embodiiment the
vacuum line 41 is connected through the plug

valve directly to a chamber 83 in communicaticn |

with the outer tube 58a. The filling liquid line
48 is connected through the valve directly to a
vacuum chamber 84 in communication with the
filler tube 49a¢. The valve plug 8{ has a central
vertical passageway 83, which at the top is con-
nected in one radial position with the vacuum
chamber 24 by a transverse passageway 86. In
a different radial position there is a smaller pas-
sageway 81 by which it may be connected fo a
depressed portion 88 of the vacuum chamber.

A lower end of the central passageway 85 is
connectable by a series of radial passageways 89,
90 and 91 to the vacuum line 4f and by yet an-
other passageway 92 to the vacuum chamber 83.
At the level of the filling chamber 84, the plug
valve element 81 is provided with an annular
passageway 93 extending about approximately
half the circumference of the valve plug and
serving as a means for connecting the filling line
40 with the filling chamber 84.

Starting first with the filling position of the
apparatus as illustrated in Figures 12, 16 and 17,
it will be noted that the filling tube 49a¢ extends
downwardly into the container 30b. The upper
end of the container is in contact with the seal-
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ing -element 5Ta. The vacuum.line is directly
connected with vacuum chamber 83 through
valve plug passageways 90 and 92 and air is ex-
hausted from the container 30b. The filling
chamber 84 is directly connected to the filling
line 40 by the annular passageway 93, and the
vacuum line has no connection with the filling
chamber 84. Hence the filling material delivered
by the filling line 40 will flow into the container
through the filling tube 4%a until the container
is completely filled, excess filling material leav-
ing the system through the chamber 83 and the
vacuum line 41,

As the container is moved away from the body
28a it comes to and is stopped at that position
where the end of the filling tube £48¢ marks ac-
curately the desired height of fill in the con-
tainer. The plug valve element 81 will have
moved as shown in Figures 13, 18 and 19 to such
position that the filling chamber 84 is discon-
nected from the filling line 41. At the same time
the chamber 83 is disconnected by the valve from
the vacuum line 4. But the vacuum line is con-
nected through passageways 91, 85 and 86 direct-
ly to the filling chamber 84. Liquid is rapidly
withdrawn from the container upwardly through
the filling tube 49¢ until the liquid level in the
container comes below the end of the filling tube.
Thereafter any liquid in the filling tube is with-
drawh upwardly, the liquid so withdrawn in
both instances entering the vacuum line and go-
ing to the trap. As the confainer is moved fur-
ther downwardly the valve plug element 81 is
turned to the off position as illustrated in Fig-
ures 11, 14 and 15. Here the vacuum line is dis-
connected from the vacuum chamber 83, the
filling line is disconnected from the filling cham-
ber 84, and the previously described connection
between the vacuum line and the filling chamber
has been broken. A much smaller effective con-
nection between the vacuum line and the filling
chamber 84 is however effected through the pas-
sageway 81, and the flow of air through this
passageway is enough for the scavenging action
and prevention of drippage hereinabove described
while being insufficient to destroy the general
vacuum in the vacuum system.

As will be evident from Figures 7 to 10 inclu-
sive, the valve plug element 81 has an upwardly
extending operating shaft 8ta provided with a
transverse operating member 94. Again I pro-
vide a member 69¢ to be contacted by the bottles
and moved upwardly by them. This element is
mounted onh rods 65¢ and 66a which are slidable
vertically in the body 28a. At the extreme right
of Figure 7 one of the bodies is shown with the
valve-operating element 84 in the off position.
The rod 66a is provided with a cam element 95
which acts to set the valve-operating element
?4 to the filling position shown next to the jeft
In'Figure 7 as the bottle and the element §9g are
moved upwardly. It will be understood that in
a straight vacuum system no filling can occur
until the top end of the container 3%a contacts
the sealing element §7a. Two “filling” positions
are shown in Figure 7, and it will be understocd
tl}at the bodies 28a are moving in a clockwise
direction in that figure. At the conclusion of the
ﬁ}ling operation, and in consequence of this mo-
tion, the valve plug element 8! is turned to the
withdrawal position hereinabove described by a
ﬁxgd stop element 96 on the machine frame
which engages the valve operating element 94,
tI‘he return of the valve plug to the off position
is accomplished by yet another fixed stop ele-
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ment 97 on the machine frame engaging the op-
posite end of the valve operating element 894.

It will be appreciated that in the embodiment
of Figures 7 to 19-inclusive, since I have provided
for an initial movement of the valve plug to the
filling position by means of a cam 85, such move-
ment will not take place unless a container be
present on the tray so as to move the element
68a. This is a safety feature preventing the op-
ergtion of the mechanism in the absence of a
container to be filled. In the off position, the
operating element 94 of the valve plug will not
strike either of the stops 98 or 87. In the em-
bodiment of Figures 2 to 5 inclusive, no valving
action will occur in the absence of a container
because in this event the rods 65 and 85 will nos
be moved.

In my mechanism the filling stems can readily
be changed by removing the cap 54 covering the
spring in the stem casing and also removing
the nut which holds the flling valve seat in
place, in the embodiment of Figures 2 to 5. The
entire filling stem can then be removed down-
wardly. In the embodiment of Figures 7 to 18,
the filling stem or tube can be removed by un-
screwing it from the body 28a. If it is desired
to fill under circumstances where the end of the
filling stem or tube approaches the bottom of the
container closely, different length filling tubes
will be required for different heights of con-
tainer. Also by adjusting the length of the filler
tube or stem the 11 height may be adjusted.
This may be accomplished also by adding or re-
moving end sections of the stem.

The outer annular vacuum tube 88 in the as-
sembly shown in Figures 2 to 5 inclusive is an
integral part of the filling stem and, preferably,
is soldered or brazed fo the filling tube. miller
tubes or stems can be changed also to vary the
diameter of the tube to be inserted into the bottle
or other container.

The machine in the embodiments shown by me
has been described as a vacuum filler, that is,
a machine with a liquid supply source located so
that its level is substantially below that of the
containers being filled. The liquid is introduced
into the containers solely by drawing a vacuum
thereon so that atmospheric pressure operating
against the weight of the liquid in the system
forces the liquid into the containsr. However it
is possible to raise the liguid supply source or to
bring the liquid into the machine under pressure
since in both embodiments of my machine there
can be no flow of the liguid from the filling as-
sembly except when a bottle is properly in posi-
tion on a raised tray. By increasing the inlet
pressure faster filling can be obtained. Increas-
ing the inlet pressure does not eliminate with
this arrangement, any of the advantages of vacu-
um filling with one exception. This exception is,
that in the event a cracked or chipped neck con-
tainer is brought into filling position it will be
filled in g pressure system whereas it will not in a
vacuum filler, since a vacuum cannoi be drawn
on the container.

Modifications may be made in my invention
without departing from the spirit of it. Having
thus described my invention in certain exemplary
embodiments, what I claim as new and desire to
secure by Letters Patent is:

1. In g filling device an elongated filling tube,
for entering a container, a vacuum tube having
sealing means for contacting the top of the con-
tainer, a source of filling material, a vacuum
source, valve means acting alternatively {o con-
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10
nect said sealing tube to-said source of filling
material and said vacuum tube to said vacuum
source, and to effect an interruption of said con-
nections and connect said filling tube to said
vacuum source, means for positioning a container
relative to said filling tubke in a filling position
in which said end of said tube is near the bottom
of said ccntainer, and in a leveling position in
which the end of said tube coincides with a desired
height of fill of said container, whereby the con-
nection of said tube to said vacuum source will
result in the withdrawal of material filled into
said container above said desired height of fll,
two alternative counnections controlled by said
valve means between said filling tube and said
vacuum source, one of said connections being of
relatively large diameter and effective during the
withdrawal of material as aforesaid, the other of
said connections being of relatively smaller di-
ameter and effective to prevent drip during the
intervals between filling without depleting said
vacuum source, an operative means adapted to be
engaged and moved by a container presented for
filling, and an operating connection between said
operative means and said valve means, said oper-
ative means being mounted upon rods slidable in
2 body containing said valve means, one of said
rods acting as part of said valve means in closing
and opening a connection to said vacuwin source.

2. The structure claimed in claim I in which
said vacuum tube is a short tube conceniric with
one end of said filling tube, in which said filling
tube and said vacuum tube are reciprocable to-
gether in said body, in which valve means for
said source of filling material is operated by said
slidable tubes, and in which the position of said
tubes determines the connection of both to said
vacuuin source.

3. The structure claimed in claim 1 wherein
said valve means includes a plug valve in a body,
wherein said operative element is mounted on
rods slidable in said body, wherein one of said
rods has means for moving said valve plug 1o a
filling position, wherein said body and the con-
tainer move together in a machine, and wherein
fixed stops are provided in said machine to de-
termine other positions of said valve piug.

4. A filling device comprising an elongated tube
adapted to enter a container, a source of filling
material to be filled into the container, a source
of vacuura, a vaive having a first position con-
necting said tube to said source of filling mate-
rial, and a second position connecting said tube
to said source of vacuum and disconnecting it
from said source of filling material, valve actuat-
ing means operable upon the insertion of said
tube into a container to move said valve to said
first position to fill the container, mmeans for ei-
fecting a relative positioning of the container
and said tube such that the end of the tube
determines a desired height of fill in the corn-~
tainer, and means acting to move said vaive to
said second position as the relative positioning
of the container and tube is effected whereby to
withdraw excess material in the container dowa
to the desired height of fill.

5. The structure claimed in claim 4 including
tubular means for effecting a seal against the top
of the container, said valve acting in said first
position to connect said tubular means o said
source of vacuum.

6. The structure claimed in claim 4 wherein
said valve actuating means includes a membper
:ctuated by the presentation of a container there-
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7. The structure claimed in claim 4 wherein
sadi valve actuating means comprises a member
mounted upon rods slidable in a body containing
said valve and wherein one of said rods acts to
change the position of said valve.

8. In a filling device, & single elongated filling
tube adapted to enter a container, a vacuum tube
having a sealing means for contacting the top
of the container, a source of filling mafterial, a
source of vacuum, and a valve having a first
position in which said filling tube is connected
to said source of filling material and said vac-
uum tube is connected to said source of vacuum,
and a second position in which said filling tube
is connected to said source of vacuum, operating
means for said valve adapted to be engaged and
moved by a container presented thereto, and
means for positioning the container relative to
said operating means in a filling position in
which the end of said filling tube is near the
bottom of the container and the valve is moved
to said first position, and in a leveling position
in which the end of the filling tube coincides with
a desired height of fill of the container and said
valve means is moved to the second position.

9. In a filling device, a single elongated fill-
ing tube adapted to enter a container, a vacuum
tube having sealing means for contacting the
top of the container, a source of filling material,
a. source of vacuum, and a valve having a first
position in which said filling tube is connected
to said source of filling material and said vacuum
tube is connected to said vacuum source, a sec-
ond position in which said filling tube is con-
nhected to said source of vacuum by a connection
of relatively large area, and a third position in
which said filling tube is connected to said source
of vacuum by a connection of relatively smaller
area, an operating means for said valve adapted
to be engaged and moved by a container pre-
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sented for filling, means for positioning the
container relative to said operating means in a
filling position in which the end of said filling
tube is near the bottom of the container and the
valve is moved to said first position, in a level-
ing position in which the end of the filling tube
coincides with a desired height of fill of the
container and said valve is moved to the second
position, and in a scavenging position in which
the filling stem is removed from the container
and the valve is moved to the third position.

10. The structure claimed in claim 9 within
said operating means is mounted upon rods slid-
able in a body containing said valve, and where-
in one of said rods acts as a part of said valve.

11, The structure claimed in claim 10 wherein
said vacuum tube and said filling tube are re-
ciprocable together in a bhody containing said
valve, and wherein the three positions of said
valve are determined by the positions of said
sliding rods and said tubes.

12, The structure claimed in claim 9 wherein
said vacuum tube and said filling tube are re-
ciprocable together in a hody containing said
valve, and wherein movement of said tubes effects
a, change in position of said valve.

PAUL R. FECHHEIMER.
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