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UNITED STATES PATENT OFFICE 
2,642,215 - 

OsCILLATING VALVEMECHANISM 
Clarence F. Carter, Danville, III. 

Application April 3, 1952, serial No. 280,289 
2 Claims. (CI. 226-116) 

This invention relates to an oscillating valve 
mechanism, filling head and shroud useful for 
vacuum filling containers, particularly flexible or 
non-rigid containers such as bags, cardboard 
boxes, and the like, with powders. 
The apparatus of this invention may be used 

in connection with vacuum filling machines of 
the type described in my U. S. Patents Nos. 
2,170,469 and 2,443,182, and copending applica 
tion Serial No. 593, filed January 5, 1948, now 
Patent No. 2,613.864. . . , , 

It is an object of the invention to provide a 
compact filling head, shroud, and control valve 
mechanism, for use particularly in connection 
with multiple head powder...filling machines 
wherein the rate of filling may be of the order 
of several hundred containers per hour. 

It is a further object to provide a compact 
mechanism to control vacuum type filling heads 
for powder filling machines wherein the pressure 
is alternately reduced, and then relieved to at 
mospheric, rapidly and repeatedly while filling a 
container, the purpose of such action being to 
obtain maximum uniform fill of the container 
With minimum settling of the contents after 
filling. - 

Figure 1 is a plan view in partial section of 
the filling head. - 

Figure 2 is a sectional elevation of the head 
and shroud taken along the lines 2-2 of Figure 1. 

Figure 3 is an end view of the oscillating valv 
ing mechanism. . . 

Figure 4 is a section along lines 4-4 of Figure 3. 
Figure 5 is a view.along lines 5-5 of Figure 4. 
Figure 6 is an end view along lines 6-6 of 

Figure 4. - 

Figures 7 to 10 are views taken in the same 
direction as Figure 3, illustrating relative posi 
tions of the grooves and ports at various stages 
of the filling cycle. V 

O is a hopper which may be of 
type disclosed in U. S. Patent No. 2,443,182. The filling head proper is generally designated as . 
The hopper i0 is attached to filling head it by 
means of flange 2, a plate 30 lying therebetween. 
Through the center of the body is a powder 
passageway 3 in which may be disposed a valve 
of the type disclosed in my copending applica 
tion Serial No. 271,748, filed February 15, 1952. 
The Valve comprises a vertical tube 4 centrally 
located in the annular space 3. The tube f4 is 
supported on a line 5 which extends outwardly 
through the body of the filling head and may be 
connected to a source of air pressure and a source 
of vacuum. Thus the line 5 may be termed a 

the rotary 

vacuum-air line. Line is leads to the oscillat 
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ing valve hereinafter described. Around the tube 
4 is an inflatable rubber tube 6. This is at 

tached at either end. There are perforations f 
in tube f4 and tube, 6 lies over these. When 
air pressure is applied through line 5 the tube 
6 is inflated to the position shown by the dotted 

lines, thus effectively closing the passage 3. 
When vacuum is applied, it deflates to the posi 
tion shown. . Positive deflation is needed to pre 
vent Wrinkling of the tube, and insure an un 
obstructed passageway from the hopper. 
Attached by means of flange 8. to the filling 

head is a shroud 9 which may have a rubber 
skirt 20 intended to coact with a platform 2 
to Seal the bottom of the shroud. This plat 
form is pneumatically operated by means of an 
air cylinder or other suitable means for raising a 
container 22 into filling position and lowering 
it out of the shroud when the filling operation is completed. 
Adjacent the passageway. 3 are annular 

grooves, or kerfs 23 and 24 over which are se 
cured screens 25 and 26. These annular grooves 
are divided from each other at 27, and 28. This 
structure is similar to that shown in my U. S. 
Patent No. 2,170,469. The structure associated 
with the annular kerf 23 will be hereinafter re 
ferred to as head No. 1 and that associated with 
kerf 24 will be referred to as head No. 2, as may 
be seen in Figure 1. . . 

Extending into the annular kerf 23 is a series 
of vertical passageways 29. Similar passageways 
open into kerf 24. The vertical passageways 29 
are branches of a horizontal main passageway 
3, this passageway being closed at the top by 
plate 30. Relief port 32 opens from the main 
passageway 3, as does vacuum port 33. A sec 
ond branch passageway 34 leads downwardly into 
the interior of the shroud externally of the con 
tainer. Extending into the filling head is line 
35 (or 35’) which opens into passageway 36 and 
Vacuum Supply port. 37. A valve block.38 is se 
cured to the filling head. In the valve block 
is a rectangular recesslying over ports 33 and 37. 
The recess is divided longitudinally by an inflat 
able diaphragm 39 of rubber or other suitable 
material. This forms a rectangular passageway 
40 into which ports 33 and 37 open and a cham 
ber 4 into which air vacuum lines 42 and 52 
open. When air pressure is applied to line 42 
(or 52), diaphragm 39 inflates into the passage 
way 40 and covers ports 33 and 37, thus prevent 
ing vacuum from being drawn through head No. 
1 by way of line 35 (or head No. 2 by way of line 
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35'). When vacuum is applied to line 42 (or 
52), diaphragm 39 is pulled away from ports 33 
and 3. So that a continuous passageway is formed 
from line 35 through port 37, port 33 and pas 
Sageways 29, 3 and 34, thus simultaneously 
evacuating the interior of container 22 and the 
Space in the shroud surrounding container 22. 
Thus when the valve in passageway i3 is open, 
powder is withdrawn from hopper 0 into the 
container. Since the pressure inside and outside 
of the container is equal, the container cannot 
burst even though it be a paper bag, cardboard 
box or the like. 
The construction and operation of head No. 

2 is identical with that of head No. i. 
A block 43 is attached to the body of the filling 

head and is of similar construction to the con 
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trol valves of filling heads Nos. 1 and 2. An air 
vacuum line 44 leads into a recess 45 in block 43. 
The recess is divided longitudinally by a rubber 
diaphragm 46 leaving a passageway 47 between 
the diaphragm and the body of the head. 
Leading from the passageway 47 is an exit port 
48 which opens to the atmosphere. Thus when 
air preSSure is applied to diaphragm 46 through 
line 44 it closes relief port 32 and exit port 48 
and cuts off communication of the atmosphere 
with the interior of the container and shroud. 
When vacuum is drawn through line 44, dia 
phragm 46 is pulled away from ports 32 and 48 
and there is communication of the interior of the 
shroud and the container with the atmosphere. 
The operation of the filling head during the 

filling operation is similar to that disclosed in 
my U. S. Patent No. 2,170,469. The operation 
may be summarized as follows: 
At the beginning of the filling operation the 

platform 2 has been lowered away from the 
shroud and a container is placed thereon. The 
platform 2 is then raised, putting the container 4 
22 into filling position and sealing it within the 
shroud. If the container is rigid, or relatively so, 
it may thrust against the rubber gasket 49 to 
form a seal which prevents communication be 
tween the interior of the container and the . 
shroud around it. This seal may be further im 
proved by inflating an inflatable member 50 
which lies in the upper part of the shroud and 
when inflated thrusts the wall of the container 
against that portion of the filling head (desig 
nated as 5 f) which extends downwardly into the 
Open top of the container. This structure is not 
shown in detail but may correspond to that 
shown in my U. S. Patent No. 2,513,143. Modi 
fication of the present filling head to embody the 
features disclosed in said patent will be readily 
apparent to one skilled in the art. The one ad 
Vantage of this type of Sealing mechanism is to 
hold a container in place firmly and prevent 
powder from the container being drawn into the 
Shroud Surrounding it. Since the container. is 
held in position at a point below the open top, 
it prevents the container from being split. This 
is particularly important in connection with 
paper bags. 
Up to the point described, air pressure is ap 

plied through line 42 of filling head No. 1 and 
line 52 of filling head No. 2, thus thrusting the 
diaphragm 39 over the ports 33 and 37 and cut 
ting off the vacuum which would otherwise, be 
drawn through the two halves of the filling head. 
Wacuum is drawn through line 44, pulling dia 
phragm 46 away from ports 32 and 48 so that 
continuous open passageways lead from the in 
terior of the container and of the shroud to 
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4. 
the atmosphere. At this time the passageway f3 
is closed by applying air to line 5 and inflating 
the rubber tube 6 into the position shown in 
the dotted lines so that no powder can fall 
through the passageway. 
When the filling operation begins air pressure 

is applied to line 44, thus closing off ports 32 
and 48. A vacuum is drawn on lines 42 and 52, 
thus opening ports 37 and 33 so that vacuum is 
drawn through lines 35 and 35", evacuating the 
interior of the container and of the shroud to 
the Same pressure as heretofore explained. The 
valve in passageway 3 is now deflated by apply 
ing vacuum to line 5. The vacuum existing 
within Container 22 causes powder to flow from 
hopper 0 into the container. The major part 
of the filling occurs at this stage. Air pressure 
smay, then be applied to lines 42 and 52, closing 
ports 33 and 37. A vacuum is applied to line 44, 
opening ports 32 and 48. The air from the at 
mosphere rushes back through passageway 47 
and ports 32 to the interior of the container and 
of the shroud. The air drawn through screens 
25 and 26 dislodges particles of powder that may 
have accumulated there during the initial filling 
Operation. 
The central head valve (relief valve) is then 

closed by applying air pressure to line 44. Air 
pressure is still applied to line 52, thus effec 
tively closing head No. 2. Head No. 1 is opened 
by applying vacuum to line 42, the valve in pas 
sageway 3 remaining open. This causes addi 
tional powder to be drawn from hopper O into 
the container. Head No. 1 is then closed and the 
central head valve is opened, thus restoring the 
interior of the container and shroud to atmos 
pheric pressure. The central head valve is then 
closed, head No. 1 remaining closed and head 
No. 2 is opened by applying vacuum to line 52. 
This again evacuates the interior of the con 
tainer and the shroud, causing additional powder 
to flow into the container. This operation may 
be repeated several times. It has the advantage 
of not only making certain that the container 
is completely filled with powder, but it exerts a 
vibrating effect on the contents of the container, 
causing it to be de-aerated and to pack down 
into the container, so that the contents will not 
settle after the package is sealed. 
The OScillating valve mechanism which may 

be used to control the operation of the filling 
head just described, is illustrated in Figures 3 
to 6. The mechanism comprises a body member 
generally designated 53, having a support 
bracket 54, which may be mounted on the frame 
55 of a filling machine. In the body member 55 
is a vacuum supply port 56, into which may be 
fitted a nipple 57 and a line 58 leading to a 
Source of vacuum. In the body member 55 is a 
plurality of gas-delivery ports, through which 
air is Supplied or vacuum applied to lines 42, 44 
and 52 of the filling head. Port 59 is equipped 
With nipple 60, to which may be attached flexi 
ble tube 52. The location of these ports is best 
seen in Figure 6. Port 6 is connected to the 
No. 2 head, by line 42, in a manner similar to: 
that in which port 59 is connected to the No. 1 
head. Port 62 is similarly connected to the cen 
tral head by line 44. Port 63 is connected to 
line 5. 
A bearing member 64, having a sleeve bearing 

65, is integral with the body member. Extending 
through the bearing 65 is a rotatable shaft 66, 
which is keyed at 67 to a rotatable disk 68. The 
face of the disk 68, matching the face of the 
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body member 53, is grooved as shown in Figure;5 
and in the dotted line of Figure 3. A plurality of 
ports or air passageways are drilled through disk 
68. Covering the disk 68 and mounted on the 
body member 53, is a recessed face plate 69. The 
opposing faces of plate S9 and disk 68-are-Spaced 
from each other as illustrated, to form: an air. 
chamber. --The periphery of the disk 68 bears in 
gas-tight relationship against the inner periph 
ery of recessed face plate 69. Through the face 
plate, and opening into the chamber between the 
face plate and the disk, is a port. To fitted with 
nipple Ti and line 72 leading to a source of air 
preSSure. . - - - - - - - - - - . . . . . . . . . 

Mounted on shaft 66 is a bell lever 73, pivotally 
connected at 74 to the piston 75 of an air cylin 
der. The air cylinder (not shown), is pivotally 
mounted on the frame of the filling machine. 
When the air cylinder operates to move lever 73 
into the position shown by the dotted lines in 
Figure 3, the disk is rotated. The degree of ro 
tation may be to any extent desired, but, as illus 
trated in connection with the operation of the 
filling head of Figures 1 and 2, the rotation is 
110°. Instead of the air cylinder, any suitable 
means for rotating the disk and returning it to 
its original position may be employed. 
... As previously indicated, a plurality of airports 
extend through disk 68; these are numbered 76, 
7, 18, 79 and 89, all lying on one radius. This 
radius is the same as grooves 81, 82, 83, 84,85 and 
86, which are cut in the face of the disk matching 
the face of body member 53. These grooves and 
ports just described are on the same radius as 
delivery ports 59 and 6 ? in body member 53. Port 
T8 opens into groove 84, and port 80 opens into 
groove 86. - - - - - 

Grooves 81, 82, 83 and 85 interconnect with a 
circular groove 87, which has a radius corre 
sponding to port 56. Grooves 88, 89, 99 and 9 
lie on the radius of ports 62 and 63, and like 
wise interconnect with groove 87. Port 92 open 
ing into groove 93; port 94 opening into groove 
95; port 96 opening into groove 97 (all in disk 68) 
are likewise on the radius of ports 62 and 63. 
Another groove 98 lies on the same radius. . . 

It should be understood that the pattern of 
the various ports and the various grooves can be 
modified, and the number thereof can be altered, 
to Suit the particular type of service to which the 
valving mechanism may be adapted. The pat 
tern shown is especially adapted to the operation 
of the filling head illustrated in Figures 1 and 2, 
the operation of which has been described gen 
erally above. 
To illustrate the operation more exactly, in 

reference to the relative positions of the grooves 
and ports at any particular stage of a filling cycle, 
refer to Figures 7 to 10. 
stationary valve face and holes of the body 
member 53 are shown in solid lines. The grooves 
and ports in the oscillating disk 68 are shown in 
broken lines. The shading, for which see the 
legend, indicates the condition existing, whether 
under vacuum or air pressure, on the various de 
livery tubes. From this may be determined 
whether the various heads on the filling head 
are open or closed, which in turn determines 
Whether the container and Shroud are under 
vacuum or at atmospheric pressure. In a like 
manner, it determines whether the valve in pow 
der passageway 3 is open or closed. 
The oscillating disk, at the beginning of the 

cycle, is in the position shown in Figures 3 and 4. 
Figures 7 to 10 are viewed from the same direc 

In these figures, the 
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6 
tion as Figure 3, and thus are reverse images of 
Figure. 5. - - - - - - - 

At the initial stage, air pressure is being sup 
plied through port T. Vacuum is being Supplied 
through port 56, so that groove 87 and all the 
tributary grooves are under vacuum at all times. 
The delivery port 59, connecting with line A2 to 
head No. 1, coincides with port 6 in disk 68. 
Thus, air pressure is being supplied to head No. 
l, causing the diaphragm 39 to expand and close 
off ports 33 and 37. Since port 6, connecting 
with head No. 2 through line 52, likewise coin 
cides with a port in the rotary disk, head No. 2 
is closed. Port 63, which leads to the powder 
inlet. Valve, is likewise under air pressure, and the 
powder valve is closed. Port: 52, connecting by 
line 44 the central head, coincides with a trib 
utary of groove 8; Consequently, the diaphragm 
46 is drawn away from ports 32 and 48, which 
leaves the container and shroud at atmospheric 
pressure. This condition exists until the con 
tainer 22 is placed in filling condition by the rais 
ing of platform 2. . . . 
The OScillating disk is then rotated counter 

clockwise. When it reaches the position shown 
in Figure 8 (10), ports 59 and 6 coincide with 
grooves tributary to groove 8 and a vacuum is 
pulled on heads. No. 1 and No. 2, permitting 
evacuation of the container and the shroud through both heads. Simultaneously, a groove 
into which one of the ports through the disk 
opens, coincides with port: 62 leading to the 
central head, thereby closing the relief ports. 
Thus the central head is closed, and both filling 
heads are opened, until the disk has been turned 
through 47. During the first 18° of rotation, 
port 63 is under air pressure and the powder 
valve is closed, preventing flow of powder from 
the hopper into the container. After 18° of ro 
tation, it can be seen by inspection of Figure 8 
that a groove tributary to groove 87 will have 
moved over port 63, thus evacuating line 5 and 
tube 6, and the hopper will be open. During 
the initial. 18 of rotation, the container and 
Shroud will have been substantially evacuated, 
So that when the hopper valve is opened, there 
Will be a Sudden pull of powder into the evacuated 
container. The pressure differential will be 
Sufficient to overcome any tendency for the 
powder to bridge across the hopper opening, and 
the powder will be drawn violently into the con 
tainer, with the result that it tends to pack sub 
stantially and entrained air in the powder will 
tend to be forced out of it. 
The disk continues to rotate until the port 

marked X and the groove marked XX coincide 
With ports 59 and 6t. At this time a condition 
similar to that shown in Figure 7 will exist, in 
the head; that is, the central head will be open, 
and heads Nos.1 and 2 will be closed. The differ 
ence will be that the hopper will be open, since 
port 63 will still coincide with a groove tributary 
to groove 8. 
As the disk continues to rotate, it reaches the 

position shown in Figure 9, No. 2 head is closed, 
the central head is closed, and No. 1 head is 
open for a period of rotation of 7°. As it con 
tinues to rotate, the No. 1 head will then close, 
No. 2 head remains closed, and the central head 
Will Open, relieving the shroud and the container 
to atmospheric pressure, the inrushing air being 
forced through the screen 23 of head No. 1, free 
ing it of powder that may have accumulated 
thereon. During all of this time the hopper re 
mains open. As rotation continues, the central 
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head will be closed, the No. 1 head will be closed, 
and the No. 2 head will open for about 7 of 
rotation, until a total of 110 of rotation has been 
effected, as shown in Figure 10. 
At this point the bell lever 73 is in the position 

shown by dotted lines in Figure 3. The air cylin 
der controlling the lever, is then rapidly reversed, 
and the entire cycle is repeated in reverse but at 
a much more rapid rate, until the lever 73 reaches 
the starting position. The initial counterclock 
Wise rotation of the disk 68 is relatively slow 
compared with the return movement. The prin 
cipal filling operation occurs during the first 47 
of operation. The filling is substantially com 
pleted during the alternating operations of heads 
Nos. 1 and 2. This portion of the operation may 
take place in a matter of Seconds, the length of 
time depending to some extent upon the size of 
the container to be filled. Obviously, small con 
tainers will require less time than those of larger 
capacity, sometimes being of the order of a second 
for the entire cycle. The reverse Operation, be 
cause of the rapidity with which the reverse cycle 
is repeated, causes what might be termed "jar 
ring” or "vibrating” of the contents, so as to 
de-aerate and pack the powder. This insures a. 
maximium fill with a minimum subsequent 
settling of the contents of the container in Stor 
age, which, if excessive, results in objectionable 
outage. Since the hopper is open during all 
except the last 18 of the reverse cycle, addi 
tional powder will be drawn into the container 
as the vibrating action causes the contents to 
settle. This "double valving' action, is one of 
the great advantages of the present type of oscil 
lating valve. 
The invention is not limited to the exact modi 

fication shown in the drawings, and changes in 
the pattern and numbers of ports and grooves 
will be readily apparent to one skilled in the art, 
in adapting the mechanism to the control of 
various devices in which the preSSure is varied 
from normal atmospheric to Super-atmospheric 
to normal atmospheric to Sub-atmospheric, ac 
cording to a predetermined cycle. The auto 
matic control of a plurality of valves from a 
singie Source, and the timing of their operation, 
is one of the principal uses for the device. By 
addition of ports and grooves, more than four 
pneumatically controlled or operated mechanisms 
such as those illustrated in Figures 1 and 2, can 
be controlled and synchronized with each other. 

I claim as my invention: 
1. A vacuum powder filling machine compris 

ing, in combination, a hopper, a filling head 
depending therefrom with a powder passageway 
therebetween, a pneumatic valve in said passage 
way, a shroud on the filling head, a pneumatically 
controlled vacuum valve, a pneumatically con 
trolled relief waive, means for controlling and 
synchronizing the operation of the vacuum valve 
and relief valve and the valve in said powder 
passageway, Said means comprising; a body 
member having a plurality of spaced delivery 
ports therein, means connecting the delivery 
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8 
ports to said valves to control the operation 
thereof, a vacuum supply port in said body mem 
ber, a disk mounted for rotation, the inner face 
of the body member and the matching face of 
the disk being in gas-tight bearing relationship, 
a plurality of ports in Said disk positioned to 
coincide with the delivery ports in said body 
member, a circular groove in said matching face 
of the disk coinciding with the vacuum supply 
port, a plurality of arcuate grooves in said match 
ing face interconnected with the circular groove 
and coinciding during some stage of rotation of 
the disk with said delivery ports, a face plate 
mounted on the body member in spaced rela 
tionship to the opposing face of the disk form 
ing an air chamber therebetween, an air inlet 
into said chamber, and means for rotating said 
disk. 

2. In combination, a vacuum filling apparatus 
wherein filling is effected by alternate evacua 
tion and release to atmospheric pressure accord 
ing to a predetermined cycle, a pneumatically 
controlled vacuum valve, a pneumatically con 
trolled relief valve, and means for controlling and 
Synchronizing the operation of said valves to pro 
duce the alternate evacuation and release to 
atmospheric pressure of the apparatus, said 
means comprising; a body member, a plurality 
of Spaced delivery ports therein, a vacuum sup 
ply port therein, a bearing member in the body 
member, a rotatable shaft extending through the 
bearing member, a disk mounted for rotation on 
Said shaft, the inner face of the body member 
and the matching face of the disk being in gas 
tight bearing relationship, a plurality of ports 
in said disk positioned to coincide with the 
delivery ports in said body member, a circular 
groove in Said matching face of the disk coin 
ciding with the vacuum supply port, a plurality 
of arcuate grooves in said matching face inter 
connected with the circular groove and coinciding 
during Some stage of rotation of the disk with 
Said delivery ports, a plurality of short arcuate 
grooves into which ports in said disk open, a 
receSSed face plate mounted on the body mem 
ber and in Spaced relationship to the opposing 
face of the disk forming an air chamber there 
between, the periphery of the disk bearing on the 
inner edge of the face plate, an air inlet port in 
the face plate opening into the chamber, and 
means for rotating said disk through a partial 
rotation and returning it to the starting position. 

CLARENCE F. CARTER. 
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