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UNITED STATES PATENT office 
2,613,864 

APPARATUS FOR FILLING CONTAINERs 
Clarence. Freemont Carter, Danville, Ill. 

Application January 5, 1948, Serial No. 593 

11. Claims. (C. 226-98). 
This invention relates to a method and ap 

paratus. for filling containers. Such as cans, car 
tons, jars and other receptacles. With powdered 
or granulated materials and particularly to a 
continuous automatic filling machine. 
More particularly it relates to a valve mechi 

anism for producing pulsating pressure. Within 
and around a container to be filled, said pulsat 
ing pressure being the means for filling and pack 
ing said containers. 

It is an object of this invention to provide 
a method and apparatus for automatically and 
rapidly filling and packing a container with com 
minuted: material of either fine or c0arse parti 
cles...to a prescribed and constant volume, weight 
and density. 

It is a further object of the invention to pro 
vide a continuous rotary machine equipped with 
a plurality of container 'filling heads depending 
from a rotating-hopper each of said filling, heads 
being operatively connected with a multiple valv 
ing device to provide a predetermined series of 
pulsations, or variations in pressure, within and 
around said container in Order to fill it. 

In: a, broad aspect, the invention, comprisesia, 
mechanism for producing pulsations, said mech 
anism comprising a valve or engine: block com 
prising a plurality of can actuated, Spring: im 
pelled valves, said block being divided laterally 
into an upper and lower chamber by means of 
an elastic; diaphragm, certain of said valves: Con 
trolling ports communicably attached to a filling 
head on a filling machine, another of them con 
trolling a port connectable through a duct, to a 
Source of vacuum, still another controllingaport 
communicating. With the atmosphere, the latter 
two valves operating in conjunction with the 
first named valves to , vary the pressure at the 
filling head between atmospheric, and subatmos 
pheric pressure. 
Powder filling machines operating on the vac. 

uum principle with or Without: added agitators, 
or packing devices Such as augers, are relatively 
more rapid than the auger type. The multiple 
valving mechanism covered by the present inven 
tion is useful. With machines either using vacu 
um, only as a filling aid, or with the combined 
vacuum and auger machines. 
The present device permits alternately evacu 

atting a Container and restoring it to atmospheric 
pressure while it is in filling relationship to a 
filling machine. It may be used with. Single. Or 
multiple head. machines, generally requiring one 
of: the devices for each filling-head. The inven 
tion is particularly useful in connection...to the 
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2. 
divided head filling machines such as those de 
scribed in my United States Patent, 2,170,469. 
The device herein illustrated can be used in con 
nection with a special means. for positively re 
moving containers from filling relationship to the 
filling head after it is full. It is particularly use 
ful. in connection with machines employing an 
evacuated shroud, which surrounds, a collapsible. 
container such as paper bags or boxes, during 
the filling operation and which is used to equalize 
the pressure inside and outside the container. 
The invention is further understood by...re 

ferring to the accompanying drawings. . . 
Figure 1 is a side view in perspective of the 

container filling device, some parts being omitted. 
Figure 2 is a side view.largely in section, show 

ing a lifting platform and shroud in filling posi 
tion and another in position to receive an empty 
container. . . 

Figure 3 is a side view partly in section of the 
Valve mechanism which constitutes... this inven 
tion. 

Figure 4 is a plan view of the valving meche 
anism. 

Figure 5 is a side view insection of one form 
of divided filling. head, and a shroud, with a con 
tainer in filling position. 

Figure 6 is a plan view through lines 6-6 of 
the divided filling head shown in Figure 5. 

Figure 7 is a side view in section of a form of 
vaccum lift plate and shroud showing a special 
lift plate constructed to aid in positive removal 
of a container from filling position. 

Figures 8 to 13 inclusive are details of the air 
valve means used for operating the lifter plates. 

Figure 14 is a diagrammatic representation of 
a preferred filling cycle representing the condi 
tions existing within the container and shrouds 
at various stages of the filling operation and 
likewise diagrammatically representing. a typical 
operation of the valving mechanism during the 
filling operation. . . . . . 
In the drawings is illustrated details of a multi 

ple head filling machine having: a base. 20; and 
a centrally located flange. 2 in which is set a 
stationary tubular support. 22. The rotatinghope 
per and filling mechanism is supported on...sup 
port 22 as will be hereinafter described. Beneath 
base 20 and attached to support 22, is a flange 
23 threaded on the support. 22 which has a shoul 
der resting upon flange 2 ?. A plug; 24 is located 
in the tubular support and an elbow, 25 is attached 
thereto communicating with the interior. The 
elbow serves as a means for connecting the filling 
machine to a Source of vacuum. Aflange-26.is 



attached to support 22, and serves as a part of 
the air valving means for actuating the lift plates 
as will be hereinafter described. Resting On 
flange 26 and mounted for rotation around Sup 
port 22 is the main driving gear 27 driven by 
any conventional power means, not shown, there 
by actuating the filling mechanism. A multiple 
cam assembly 28 is mounted above the hub of 
gear 27, and is fixed by welding or other appropri 
ate means to support 22. These cams serve to 
actuate the valves of each of the pulsator units 
when the machine is in operation. Mounted for 
rotation around Support 22 and provided With 
appropriate sealing means to prevent leakage of 
air thereinto, is a cam housing 29 upon which 
the several valve units (designated as 40 and 4) 
are mounted by suitable means... The Sealing 
means may comprise an annular boss 39 fitting 
over the end of the support 22. Housing 29 rests 
upon the gear 27 adjacent the hub 31. In seal 
ing relationship with sleeve 30 is a distributing 
manifold 32 which has outlets 33 and 34 con 
nected by means of flexible tubing to the vacuum 
side of multiple-valve units 40 and 4 respectively. 
As many of these outlets are provided as there 
are valve units. The flexible tubes leading from 
the outlet to the connectors f2 are omitted for 
purpose of simplification. A hopper support 35 
is mounted by suitable means on cam housing 
29. The hopper base 36 rests upon and is at 
tached by suitable means to hopper support 35 
thereby supporting hopper 37. When gear 27 
is driven, the cam housing 29 and hopper sup 
port 35 rotate around the support 22. Hopper 
37 may suitably have a cone shaped inner mem 
ber not illustrated in detail, from which depend 
the filling heads 38 and 39. 
Mounted on the cam housing 29 are multiple . 

valve units 40 and 4 f. These will be described 
later in greater detail. Also attached near the 
rim of the driving gear 27 are lift plates 42 and 
43. These serve as a means for elevating the 
containers into filling position and of lowering 
them after they have been filled. They are 
preferably pneumatically operated. There are 
usually 8 to 12 or more filling units for individual 
containers on each filling machine of this type. 
Around the base 20 is a flange 44 to which a 

shell 45 is fastened. 
The lift plate mechanism 42 comprises a piston 

46 mounted adjacent the rim of the driving gear 
27 by any suitable rigid supporting means. As 
illustrated, the piston has a member 47 which 
fits into a hole in the rim of the driving gear and 
is threaded at the end to be fastened in place 
by nut 48. The piston is hollow in order to serve 
as a duct for air which passes through conduit 
49 from the air valve assembly, 50. Air is intro 
duced or released through line 49. Fitted to the 
piston 46 is a cylinder 5. Appropriate piston 
rings on the piston serves to form an air tight 
Seal, between the cylinder Walls and the piston 
and prevent escape of air into or out of the device 
except through line 49. When air is introduced 
through piston 46, it causes lift plate 52 to rise 
upwardly. In a like manner when the air pres 
Sure, is released, the lift plate drops downwardly 
on the piston. The lift plate on the right hand 
side of Figure 2 is elevated into the position it 
occupies when the container is being filled which 
means that air pressure is being exerted through 
line 49. In case of the lift plate on the left 
hand side of Figure 2, the air pressure has been 
Ireleased and the lift plate is lowered. 
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4 
On each of the pistons is a roller 53 which is 

used in connection with a safety arrangement 
and to provide positive means by which each of 
the lifter plates Will be lowered at the end of 
the filling cycle. Referring to Figure 1, the rota 
tion of the machine is in a clock-Wise direction. 
Cam tracks 54 and 55 are provided at the part 
of the machine where the lifter plates are being 
lowered. As a rule, roller 53 will rest on cam 
track 54 and the cylinder 5 drops of its own 
weight and the weight of the filled container. 
In certain instances however, the lifter plate may 
be held up, in which case the roller 53 strikes 
the can track 55 which rests against upright bar 
56 which in turn is in contact with the actuating 
arm 63 of a micro-switch 57. The slightest move 
ment of bar 55 throws the micro-SWitch and stops 
the machine. The bar 54 extends only part way 
around the interior of the machine. In the event 
that the piston 5 should drop before it is Sup 
posed to and the roller 53 were thereby under 
cam bar 54, another cam bar 58 is attached to 
bar 56. The roller striking bar 58 causes the 
lower part of bar 56 to move operating the switch 
and Stopping the machine before damage can be 
done. Bar 54 is hinged at 59 so that the piston 
can be raised manually sufficiently for the roller 
to be put back on track 54. The part of the 
machine illustrated in Figure 1 is that approach 
ing the end or unloading part of the cycle. On 
the opposite or loading side of the machine, 
which is substantially a mirror image of the part 
illustrated, the cam track corresponding to 55 
serves to prevent the cylinder 5 from rising too 
rapidly when air pressure is applied thereby dam 
aging the shrouds or the lifter plates. The con 
tinuation of track 54 on the opposite side of the 
machine starts the cylinder 5 in its upward 
movement thus preventing its sticking at the 
bottom, which might result if only air pressure 
Were used. 
Since the cylinder 5 rests and moves freely 

on the piston 46there is a tendency for it to turn. 
This is overcome by providing a channel iron 60 
attached to the inside of the piston 5 and passing 
downward through a guide 6 located adjacent 
the rim of gear 27. This guide may suitably com 
prise rollers to reduce friction and permit free 
action. 
A Suitable filling head and shroud arrangement 

is illustrated in Figures 5 and 6. Other such 
heads are shown in my United States Patents 
2,170,469 and 2,360,198. Referring to the figures, 
the filling head depends from the hopper 37 and 
is attached thereto by flange 64. The body 65 of 
the filling head is provided with a pair of ducts 
66 and 67 leading to filling head divisions 68 and 
69, these being divided by extensions TO of the 
annular throat piece 7. A screen retaining 
member 72 fits into the opening from the hopper 
37 and is preferably countersunk to fit flush and 
at the same time to retain the screen 72’ cen 
trally. The outer periphery of the screen is held 
in place by the ring 77 which fits into an appro 
priate groove in member 65. These members 72 
and 77 may be held in place by suitable means 
Such as machine Screws or the like, not shown. 
The ductS 66 and 67 are provided with flexible 
connectors 13 and 74 leading to ports 28 and 29, 
the actual connection being omitted for purposes 
of Simplification, but being apparent by reference 
particularly to Figures 5 and 2. Member 72 may 
have a number of openings to permit passage of 
powder into the container, or may have a single 
opening, depending on the size of the opening, 

  



5. 
the type of powder being handled, and the like. 
Attached to the body 65 by any suitable means 

such as cap screws, studsor the like, is a shroud 
75 preferably bell-shaped and having a connec 
tion 76 which is connected to the pulsator unit to 
equalize the pressure inside and outside the con 
tainer. A gasket 77 lies in member 65 and when 
the container 62 is raised into filling position, the 
top is thrust against the resilient gasket. When 
flexible containers such as Cardboard boxes, bags, 
and the like, are filled, an arrangement such as 
is shown in my co-pending applications Serial 
Numbers 698,605, now Patent #2,513,143, issued 
June 27, 1950, and 698,606, filed September 23, 
1946, now abandoned, may be used. The bell 
shaped shroud 75 flares at the bottom end and 
may have a resilient skirt 78 of rubber or the like, 
cooperating with a flat rubber gasket 79 on the 
lifter plate. 52, to make a vacuum tight seal while 
the device is in filling position. 
. A preferred form of lift plate is shown in Fig 
ure 7. The lift. plate 52 in this case is provided 
with a vacuum chamber 80 which is a recess in 
plate 52. A perforated plate 8 covers the vacu 
um chamber 80, the perforations being arranged 
in a pattern to lie within the outlines of the 
bottom of container 62. A duct 82 is provided by 
drilling a hole from the outside of the lift plate 
52 into chamber 8 and inserting a connector. 83 
which is attached by resilient tube to port f3 of 
the pulsator. In this way chamber 80 is evacu 
ated whenever valve A is open. Since the con 
tainer rests flush over the perforations, the suc 
tion thus created holds it fast to the lift plate 52 
and the container is Withdra Win from the filling 
head by a positive action, and is held on the lift 
plate until slid off by the action of star wheel 
84, the movement of which is synchronized with 
the rotation of the machine so that the arms 
catch the containers and slide them off the plate 
52 onto a conveyor belt 85. A similar device may 
be used at the inlet or loading side of the machine 
to position the containers on the lifter platforms 
before they are elevated into filling relationship. 
The air valve: by which the lifter plates are 

actuated is generally designated by the numeral 
50 and is constructed as follows:... A collar or 
casting 26 is rigidly attached by Suitable means 
to tubular support. 22. This comprises a thrust 
bearing assembly. 86-87 of conventional design. 
Gear 27 is mounted for rotation on the thrust 
bearing. Hub 3 having a flange 88 has an ill 
shaped passage 89 tapped for connecting lines 49 
and 49' leading to the pneumatic lifter plates. 
There is a similar device for each filling head-on 
the machine. The passage 89 is L-shaped and 
leads to a channel in the lower face of flange 88 
into which a metal ring S0 is set. This ring has 
a number of spaced ports 9 drilled therein, one 
for each lift plate in the machine, and making 
connection with the vertical openings. 89 in the 
flange 88. The ring is also provided with counter 
sunk screws 92 (Fig. 10) for attaching it to the 
flange 88. Member 26 attached to tubular sup 
port 22 has an outwardly projecting flange 92 in 
which there is an annular groove 94. At intervals 
in the flange directly beneath this groove and 
communicating with it are cut wells 95 contain 
ing a guide 96 and a spring 97 urging a ring 98 
upwardly into contact with ring 90. The ring 
98 has grooves 99 and 100 cut in boss 0, the 
face of which is the same width as ring 90 which 
rests upon it. A connection is made with a source 
of compressed air at 102 in fitting 26. On the 
opposite side of fitting 26 is an outlet hole iO3 
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open to the atmosphere. Air enters through in 
let C2 and passes into the groove 99. When a 
port. 9, communicating - with one of the lift 
plates, coincides: with groove 99, -air passes 
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formed. 

through line 49' and through the piston 46 into 
the cylinder 5 causing the lift plate 52 to rise. 
When the port of the lift plate corresponds with 
groove 00, the air within the cylinder 5 is re 
leased through port 03 to the atmosphere and 
permits the lifter plate to fall, lowering the Con 
tainer. The blank spaces between the grooves 
99 and 0 form a sea. 

Referring to Figures 3 and 4, the pulsator de 
vice will now be described. This device comprises 
a base casting 04 equipped with flanges if 05 for 
mounting the pulsator on housing 29. A journal 
06 is provided for the plunger f07. A compres 

sion spring 98 fits over the external portion of 
journal 6, resting against shoulder 09 on the 
bottom of plunger 01, and against the body of 
casting fe4. The end of plunger 07 forms a yoke 

O in which is mounted a roller, fl. Plunger 
07 extends through the journal 06 into the in 

terior of casting 94. 
A second casting 2 is designed to fit upon 

casting- (4 and be held together by conventional 
means. A resilient diaphragm f 3 which is pref 
erably made of rubber or some other elastomer, 
forms a partition between castings 04 and 0, 
dividing them into two chambers. This has the 
advantage that the fit between journal f O6 and 
plunger 07 need not be vacuum tight. A valve 
stem if 4 is adjustably attached to plunger foll, 
and is provided with Sealing means whereby the 
valve stem extends through the resilient dia 
phragm without possibility of leakage of gas from 
one compartment to the other. As illustrated 
there is a lock nut 5 on the threaded end of 
the valve stem. Thus the length of the stem 
may be adjusted and locked into place. The 
stem 4 is provided with a shoulder i? 6 upon 
which the diaphragm f3 rests, the stem passing 
through a hole in the rubber diaphragm into the 
vacuum chamber formed by casting 2. A spool 
8 with both ends flanged is slipped over stem 

f7 and rests against the diaphragm opposite 
shoulder fli. A resilient valve head 9 which 
is preferably made of rubber cast in the form 
illustrated, is next placed on the valve stem if T 
resting against the upper flange of spool. 8. A 
Washer 20 and lock nuts 2 complete the valve 
aSSembly. When the lock nuts 2 are drawn 
down, the washer 20 compressing the resilient 
valve head 9 against the spool 8 and in turn 
forces the lower part of the spool against the 
rubber diaphragm f 3 so that a gas tight seal is 

Several variations of valve seat assemblies may 
be employed but a preferred one is illustrated. 
Another variation is shown in my co-pending 
application 550,001, now Patent #2,538,441, issued 
January 16, 1951, of which this application is a 
continuation-in-part. A plate (22 contains ap 
propriately located openings corresponding to 
each of the valve heads. A valve seat 23 of 
rubber or other suitable material is provided with 
a circumferential groove which fits over the plate 
22 holding it in position. The casting 25 is re 

lieved to form a shoulder 24 against which the 
Seat 23 rests. It is further relieved at 24 to 
provide a Space for the resilient member 23 to 
bulge upward slightly when the valve head seats 
against the Seat f 23. The casting f 25 contains 
the outlet ports to which is made the connections 
leading to the various parts of the filling appa 
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fratus. The castings iO4 and ff2, plate 22, and 
casting 25 are assembled by conventional means, 
such as cap screws 26. 
A vacuum inlet f 27 is provided and attached 

by means of an appropriate resilient duct or tube 
to outlet 34 of the distributing head 32 mounted 
on support 22. An outlet port 28 connects with 
line 74, duct 67 and screened head 69. Outlet 
29 leads to connector 73, duct 66 and Screened 
head 68. These actual connections are not shown 
for purposes of simplification but are apparent 
from the drawings. In the top of member 25 
is an opening 30 to the atmosphere. A duct 3 
extends from one end of casting 2, connecting 
with the vacuum chamber of lift plate 52 by 
means of flexible connection 83. - 
The valve unit operates in a chamber formed 

by partitions 32, 33 and 34 in castings 04, 
2 and 25 respectively. When the valve unit 

A is open, vacuum is applied to the lift plate, the 
suction holding the container firmly in place. 
The valve is closed only When the filled container 
is being slid from the lift plate as above de 
scribed. When the vacuum lift plate is not used, 
the valve A and the chamber formed by the par 
titions, as described, are omitted from the device 
as is shown in my co-pending application Serial 
Number 550,001 above referred to. 
An outlet 35 (see Fig. 2) from the upper 

chamber of the pulsator unit is connected by 
means of flexible duct 36 to the shroud at the 
connection 6. Thus When the valve B is open, 
the shroud will be evacuated, and when valve B 
is closed and valve D is open, the shroud will be 
restored to atmospheric pressure. In this way 
the same pressure exists in the shroud and within 
the container at all times. The vacuum inlet 
27 is so constructed that vacuum is supplied to 
both compartments. 

Lateral partitions 37 and 39 and 38' sep 
arate the valve ports controlled by valves B, C, 
D and E from each other. In this way vacuum 
can be drawn through either port 28 or 129 or 
both by operation of valve B, and either valve 
C, or E, or both. The pressure can be restored 
to atmospheric by closing valve B and opening 
valve D, at the same time leaving valves C and E 
Open. - 

The cams 28 upon which operate the valves 
by contact of the rollers therewith, are con 
structed So that the valves can be opened and 
closed according to a predetermined plan, such 
as that diagrammatically illustrated in Figure 
14. Each of the circles containing the shading 
represents a Valve and each of the shaded or un 
shaded areas represents a valve position, the un 
shaded portions representing the valves in closed 
position, i. e., a high Spot on the can, and the 
shaded portions representing the valves as open, 
that is, a low-Spot on the cam. 
The SpringS 08 are under compression hence 

the normal position of the valves is open. When 
the valve roller strikes a high spot on the cam 
track, the valve is closed. The circles are lettered 
to correspond to the valve units illustrated in 
Figure 3. The zero point represents the approxi 
mate point at which the empty container is placed 
in position on the lift plate. The filled container 
is removed between about 260 and the 0 point. 
The machine as illustrated operates in a counter 
clockwise direction. 

It should be borne in mind that each one of 
the lift plates and filling heads has one of the 
pulsator or multiple valve units controlling it. 
The operation is described in terms of a single 
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8. 
unit although the usual filling machine may have 
4, 6, 8, 12 or more such individual units asso 
ciated with a single hopper. 

Refer to Figures 14 and 3, particularly. At 0 
point the pressure within the container is atmos 
pheric. As the hopper rotates from 0 to 45 the 
container is placed in position on the lift plate 
and air is introduced through the air valve 50 in 
a manner previously described, causing the lift 
plate to rise, putting the container in the filling 
position illustrated in Figure 5 and on the right 
hand side of Figure 2. The cam tracks control 
ling the valves are all high, engaging the rollers, 
so that all of the valves are closed. At approxi 
mately 45° of revolution, valves A, D, C and E. 
are opened because of low points in the respective 
cam tracks. Vacuum valve B remains closed at 
this point but because valve A is open, the vacuum 
chamber 80 is under Suction and the container 
is held against the lift plate. At approximately 
58 the relief valve D is closed and the vacuum 
valve B is opened. Since valves C and E, to each 
side of the filling head, are open, the pressure 
within the container is reduced as the air is with 
drawn therefrom. Port 35 to the shroud is open 
at all times, hence the shroud is simultaneously 
evacuated and the pressure inside and outside the 
container is equal. The container continues to be 
held firmly in position. At about 86 of revolu 
tion the vacuum valve B is closed and the relief 
valve D is opened for a space of about 10. Of 
revolution. Since valves C and E are still Open 
the air rushes back through lines 73 and 74, and 
screened heads 68 and 69, clearing the screen and 
restoring the pressure within container 62 to at 
mospheric. Due to the fact that the shroud is 
connected through line 76 to port 35, the pressure 
outside of the container is simultaneously re 
stored to atmospheric. At about 96° the vacuum 
Valve B again opens While Simultaneously valve 
D to the relief line and valve C to one side of the 
filling head, close. Since valve E to the other side 
of the filling head is still open, air is withdrawn 
through that side of the filling head. Due to the 
lowered pressure within the container, the mate 
rial is drawn from hopper 37 through filling 
throat. This operation is continuous until about 
125 of revolutions at which time the vacuum 
Valve is again momentarily closed, the relief valve 
D opened. Due to the fact that valve C is still 
closed and Valve E is still open, air rushes from 
the atmosphere back through the side of the fill 
ing head controlled by valve E and clears the 
powder from it. At about 133 valve E is closed, 
the relief valve is closed and the vacuum valve B 
and valve C are opened. At 163 valve B control 
ling the vacuum to this compartment is closed, the 
relief valve D is opened and since valve C is still 
open it permits air to rush back through the other 
side of the filling head clearing that screen. At 
about 171 the vacuum valve B is again Opened, 
the relief valve D closed, valve C is closed and 
valve E is opened to evacuate the opposite side of 
the filling head. This continues to about 201° at 
which point valve B is closed, valve D is opened 
and the air rushes back through open valve E. 
clearing the Screen. At 209 the relief valve Dis 
closed as is valve E and vacuum valve B and con 
trol valve C are opened. At about 239° valve B 
is closed, valve D is opened and the screen of the 
side of the filling head controlled by the valve C 
is cleaned by the back rush of air. At 2470 the 
relief valve D and valve Care closed, vacuum valve 
B and valve E are opened and held open to about 
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277° at which point, the vacuum, valve-B is closed 
and both relief valve: D. and valve. Care opened 
permitting air...to rushback through both filling 
heads to clean the screens. This, continues to 
about 260°. Valve A has been open from 45° to 
260°. At 260° all of the valves are closed. Due to 
the fact, that there is no way provided for reliev 
ing, the vacuum: in the compartment, controlling 
line-3?, the container is held against the perfo 
rated plate but the vacuum continues to exist 
in-compartment 80. This lasts-sufficiently: long 
for connection to be made through the relief-port 
in ring 98 by which the lift, plate drops, lowering 
the container, from filling, position and out of the 
shroud -75. One arm of the star, wheel 84, then 
pushes or slides the container off of the perforated 
plate. The vacuum is broken as soon as one or 
more of the perforations becomes exposed. 
The cycle just described is repeated for each 

filling head during each rotation of the hopper, 
It is, advantageous in certain instances to pro 

vide air ducts 139 and 48 provided with plugs f4 
and 42 (see Fig. 6). By removing these plugs 
and applying an air hose from a source of com 
pressed-air, it is possible to more thoroughly clean 
the screened filling head when this becomes neces 
sary, as it does from time to time due to the ac 
cumulation of coarser particles that stick in the 
Screen. . . . . . The preferred embodiment of the device has 
been described but should not be construed as 
limited exactly to the device illustrated and de 
scribed. . . . - 
I claim as my invention: . 

... 1. A filling machine, comprising a support, a 
hopper, mounted thereon for rotation, a plurality 
offiling heads depending from Said hopper, ducts 
connecting each of said filling heads with a pulsa 
tor; said pulsator comprising a hollow engine 
block having a plurality of ports, a plurality of 
valves mounted for reciprocation therein control 
ling saidports, a resilient diaphragm dividing said 
block laterally into separate chambers, the stems 
of said valves extending through Said diaphragm, 
means maintaining Said diaphragm in gas-tight 
relationship with said block, means forming a 
gas-tight seal between said diaphragm and said 
valve stems whereby no gas can pass from One 
of the chambers to the other but normal recipro 
cating action of the valves is permitted, means for 
connecting said ducts. With Said ports; means for 
mounting said pulsator on. Said: Support, means 
whereby one of said ports is connectable With a 
source of vacuum, another of Saidports communi 
cating with the atmosphere, tinning cans mount 
ed on said support engaging the StemS of Said 
valves thereby reciprocating them. When Said hop 
per is rotated, container lifters corresponding to 
said filling heads whereby a container to be filled 
is placed in filling relationship with Said filling 
head, means for positioning a container on Said 
container lifters and means for removing filled 
containers therefrom. 

2. A filling machine comprising a Support, a 
hopper mounted thereon for rotation, a plurality 
of filling heads depending from Said hopper, ducts 
connecting each of said filling heads with a pull 
sator; said pulsator comprising an engine block 
having a plurality of ports, a plurality of recipro 
cable valves mounted therein to control Said portS. 
a resilient diaphragm dividing Said block lateral 
ly in a gas-tight manner into Separate chambers, 
the stems of said valves passing through Said 
diaphragm, means for forming a gas-tight seal 
between said valve stems and Said diaphragm, 
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10 
said seal-means permitting normal reciprocat 
ing action of said valves; means connecting said 
ducts with said: ports; means for mounting said 
pulsator on said support, means whereby one of 
said ports is connectable with a source of vacuum, 
another of said ports communicatings with the 
atmosphere, timing cams engaging the stems of 
said valves thereby reciprocating them when said 
hopper is rotated, means for placing a container 
to be filled infilling engagement with said filling 
heads, and means for disengaging the container 

3. The apparatus of claim.2 where 
comprise resilient valv 
around said ports are of 

self e-resilient 
mprising a support, a 

rality of Walveports; a plurality of Valves control 
ling said ports mounted for reciprocation in said 
block, each of said valves: comprising a resilient 
valve head, a valve stem and a roller, spring valver 
actuating means, said roller; and spring means 
being:external of Said block; and adapted to Ice 
ciprocates Said valve when operatively engaging 
a timing:can, a resilient diaphragm dividing said 
block laterally into chambers, means maintain 
ing Said diaphragm in gas-tight relationship with 
Said block, means forming a gas-tight seal with 
said diaphragm and said valve stems which ex 
tend therethrough; journal bearings in said block 
wherein said valve stems are journalled, said 
bearingS. being in one of saids chambers and the 
valve ports, opening::from the other chamber; 
means for mounting, said: pulsator on said sup: 
port, means whereby one of said ports is connect 
able with a source of vacuum, another: of said 
ports communicating with the atmosphere;itiming 
cams mounted on Said Support engaging the stems 
of said Valves: thereby reciprocating them when 
said:hopper is rotated; means for engaging a cons 
tainer to be filled in filling relationship with said 
filling heads and means for disengaging said con- . 
tainers when full. . . . . . . . . . ; ; ; ; ; ; ; 
:6. A filling machine. comprising: a support, 3a. 

hopper; Enounted thereoni for rotation, a plurality 
of filling heads, depending from said hopper, a 
plurality of pulsators,...ductsgeonnecting each of 
Said...filling heads:With a pulsator; isaid pulsator. 
comprising a hollow engine block, said block com 
prising a bearing casting having a plurality of 
journal bearings therein, a second casting attach 
able thereto and a top casting having a plurality 
of ports therein; a plurality of valves mounted for 
reciprocation in Said block, the valve stems being 
journalled in Said bearings and extending through 
said bearing casting; means mounted on said 
valve stems externally of said bearing casting and 
engageable with timing cams, means external of 
Said casting urging the valves toward an open 
position, a resilient Self-cleaning valve head at 
tached to said valve stem, a resilient diaphragm, 
means to clamp Said diaphragm in gas-tight re 
lationship between said bearing castings and said 
Second casting to form a lateral gas-tight sepa 
ration between the two castings, means forming a 
gas-tight Seal between the diaphragm and the 
valve Stems which extend through said dia 
phragm, means for attaching the top casting to 
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the second casting thereby forming a chamber 
controlled by said ports and valves, timing cans 
mounted on said support engaging the stems of 
said valves thereby reciprocating them when Said 
hopper is rotated; means for placing a container 
to be filled in filling relationship with said filling 
heads and means for disengaging the container 
when full. 
17. A filling machine comprising a support, a 

hopper mounted thereon for rotation, a plurality 
of filling heads depending from said hopper, said 
filling heads comprising container receiving hoods, 
ducts connecting each of said filling heads with 
a pulsator, a duct connecting said hood with said 
pulsator, said pulsator comprising a hollow engine 
block having a plurality of ports, a plurality of 
valves mounted for reciprocation therein con 
trolling said ports, a resilient diaphragm dividing 
said block laterally into separate chambers, the 
stems of said valves extending through said dial 
phragm, means maintaining said diaphragm in 
gas-tight relationship with said block, means 
forming a gas-tight seal between said diaphragm 
and said valve stems whereby no gas can paSS 
from one of said chambers to the other but nor 
mal reciprocating action of the valves is per 
mitted; a vertical partition separating one of said 
ports and valve associated therewith from the re 
maining valves and ports, the portion of the 
chamber formed by said partition being connected 
by the second-mentioned duct to said hood, means 
connecting the last named port and One of the 
other ports with a source of vacuum, another of 
said ports communicating with the atmosphere, 
timing cams mounted on said Support engaging 
the stems of said valves thereby reciprocating 
them when said hopper is rotated, container lifters 
corresponding to said filling heads whereby a 
container to be filled is placed in filling relation 
ship therewith inside said hood, said lifter com 
prising means for closing said hood when the 
container is in filling position, and means for 
disengaging the filled containers. 

8. The apparatus of claim 6 wherein Said ports 
comprise a resilient valve Seat. 
s: 9. The apparatus of claim 6 wherein the ports 
comprise a resilient valve seat and the valves 
comprise a resilient Self-cleaning head. 

10. A filling machine comprising a Support, a 
hopper mounted thereon for rotation, a filling 
head depending from the hopper, a pulsator hav 
ing ports, ducts connecting said filling head with 
said ports of said pulsator, means for positioning 
a container in filling relationship with the filling 
head; said pulsator comprising a hollow engine 
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12 
block having a plurality of ports, a plurality of 
valves equipped with resilient valve heads con 
trolling said ports, said valves being mounted for 
reciprocation in said block, timing means operable 
when said hopper is rotating for reciprocating 
said valves when a container is in filling position 
which includes means for opening the valves and 
means for closing the valves, resilient diaphragm 
means within said hollow block through which the 
valve stems extend, means for attaching the 
diaphragm means to the valve stems, and other 
means for attaching the diaphragm to the block, 
both in gas tight relationship, one of said ports 
being connectable to a source of vacuum and one 
communicating with the atmosphere, and means 
for removing filled containers from filling posi 
tion. - 

11. A filling machine comprising a support, a 
hopper mounted thereon, a filling head depend 
ing from the hopper, a pulsator having ports, 
ducts connecting said filling head with said portS 
of said pulsator, a rotatable dial means for posi 
tioning a container in filling relationship with the 
filling head, mounted on said dial, Said pulsator 
comprising a hollow engine block having a plu 
rality of ports, a plurality of valves equipped with 
resilient valve heads controlling said ports, said 
valves being mounted for reciprocation in said 
block, timing means operable when said dial is 
rotating for reciprocating said valves when a con 
tainer is in filling position which includes means 
for opening the valves and means for closing the 
valves, resilient diaphragm means within the hol 
low block through which the valve stems extend, 
means for attaching the diaphragm means to the 
valve stems, and other means for attaching the 
diaphragm to the block, both in gas tight rela 
tionship, one of said ports being connectable to a 
source of vacuum and One communicating with 
the atmosphere; and means for removing filled 
containers from filling position. 
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