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The present invention relates to filling ma-
chines and more particularly to improved sup-
porting means for containers to be filled, and fo
improved means for increasing the life of the
machine parts.

Many devices are known which include a rela-
tively movable filling head and support, between
which a container is positioned for a filling op-
eration. In high speed machines of this type
a number of such filling heads and supporting
plates are radially positioned with respect to a
central vertical axis and are rotatable around
said axis during the filling operation. Various
methods have been proposed for production of
the necessary relative movement between the
filling head and support, and the use of air pres-
sure to cause this movement is well known. The
use of air pressure has the advantage that the
relative distance between the filling head and
support is limited by the size of the container,
and the air pressure permits adjustment of this
distance to containers of slightly different di-
mensions. However, the use of air pressure in
known devices of this type often increases the
dust problem, particularly in the filling of pow-
dered materials.

One difficulty in filling machmes of this gen-
eral type and particularly in machines which are
to be utilized for the handling of finely powdered
materials is that the material to be filled will
penetrate the various mechanical parts of the
machine in the form of a fine dust. The abrasive
action of this dust seriously shortens the life of
the various moving parts of the usual driving
mechanism and results in increased maintenance
and repair costs. The use of air pressure in
known devices of this type adds to the dust prob-
lem.

With these difficulties of the prior devices in
mind, it is one object of the present invention
to provide an improved pressure-actuated mech-
anism for production of relative movement be-
tween the filling head and supporting platform
of a filling machine.

Another object is the provision of a filling
machine in which the driving mechanism is pro-
tected against penetration of dust.

A further object is the provision of a filling
machine in which the driving mechanism is en-
closed in a housing wherein the pressure is higher
than that outside of the housing.

Still another object is the provision of a filling
machine in which the driving mechanism is en-
closed in a housing and in which the pressure-
actuated lifting mechanism for a container sup-
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port is operatively connected to said housing for
maintenance of inecreased pressure within the
housing due to the exhaust from the pressure-
actuated mechanism.

Other objects and advantages will be apparent
from the following specification in which a de-
tailed description of a preferred embodiment of
the invention is given.

In the drawings which form a part of this
specification, and in which like reference charac-
ters indicate like parts,

Figure 1 is a partial sectional view of a filling
machine embodying features of the present in-
vention.

Fig. 2 is a sectional view on the line 2—2 of
Fig. 1.

Fig.3isan enlarged sectional view of a portion
of the mechanism of Fig. 1.

Fig. 4 is a partial perspective view of the sealing
means shown in Fig. 3.

Fig. 5 is a partial sectional view of the rotat-
able supporting plate of the filling machine of
Fig. 1.

Fig. 6 is a partlal perspective view of the base
of the machine of Fig. 1, certain portmns being
broken away for clearness.

Fig. 7 is a top view of the base of the machine,
certain portions being shown in section and
others in dotted outline for the sake of clarity. .

Fig. 8 is a sectional view on the line 8—8 of
Pig. 7, with certain portions broken away to show
details of the shaft seal.

Fig. 9 is a partial sectional view of a modified
sealing device according to the inventfion, and

Fig. 10 is a partial perspective view of the base
of the machine of Fig. 1 which shows details of
the guide and limiting means for the container
supports.

As shown in Fig. 1 the filling machine is pro-
vided with a base {9 which has a central eylin-
drical supporting column or post 20 rigidly
mounted thereon. A suitable thrust bearing 21
on this central support 20 carries the weight of a
filling unit. The various parts of this filling
unit are carried by a substantially circular sup-
porting member or plate 22 which has a central
bearing portion 23 rotatably mounted on the
post 20.

A supporting frame 24 on this plate 22 carries
an upper filling head support 25. Above this
upper support or plate 25 is a suitable hopper 26
for the material to be filled. Plate 25 also carries
a plurality of filling heads 27, each of which has
a cylindrical central depending projection 28
adapted to be inserted in the top of a container
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28 to be filled. A passage 38 connects the hopper
26 to the interior of container 29 when the con-
tainer is in position with réspect to the filling
head 27 and permits the desired material to
pass into the container.

Omne or more additional openings 3{ may be
provided in-the portion 28 for control of the
pressure-within the container during the filling
operation. Thus the openings 31 are connected

by air passages 32 to a suitable pipe or hose 33;
connected to air pressure control means of any .

known tybe. -
Since the particular type of filling head and

the pressure conditions ufider which the con--

tainer is to be filled form no part of the present

invention and since the present invention may:

be utilized advantageously with any known types
of filling units, no detailed description of the
filling operation or of the filling head construc-
tion need be given. :

- If desired, the filling head may carry a suit-
able shréud 35 having a gasket. 3§ at its lower
end for:cooperation with: the supporting plate

37 for container 29. -

It is. customary in these filling units to pro-
vide for relative movement between the filling
head 27 and the supporting plate 37. Depend-
ing upon the type of unit, one of these members
may remain stationary while the: other moves
toward and away from the stationary member,
or in some cases both members may be mov-
able.” Thus the filling unit-includes at least one
member. movably mounted. on the rotatable sup-
port 22,

. For purposes of: illustration we have shown a
filling unit in which the filling heads 27 rémain
relatively fixed in vertical pesition while. the sup-
porting plate 37 is. reciprocated: vertically to
raise and hold the. container 29 against the fAll-
ing head. It will be understood that while the
filling head 27 is not movable vertically, it does
rotaté around. the central vertical axis of. the
machine by reason of the mounting of bearing

portion 23 on the central post-28.: ’ o

‘To provide the necessary. vertical movement
of plate 37, we have attached the plate.to the
upper end of a hollow cylinder 38. This cylin-
der is adapted to slide.vertically on a fized pis-
ton 39, Piston' 39 is ‘bolted to. a supporting
plate 40:by means of a4 nut:-4f and this plate 48
is fastened to the outer portion 42 of the main
circular supporting plate 22 of the rotatable fill-
ing unit. : i " ’ :

A vertical guide rod 44 is provided for each
lifting' device and is fastened to.the rotatable
support 22 by means of threads 48. Rollers 47
and 48 (Fig. 2) are mounted on the vertically
slidable cylinder 38 and engage opposite sides
of the vertical -guide 44 to steady the cylinder
- during its vertical reciprocation.” Top bars 48
connect and reinforce adjacent rods 44.

To actuate the lifting mechanism, fixed pis-
ton 39 is provided with a central pasageway 49,
the upper end of which communicates with the
hollow internal chamber 59 of cylinder 38. The
lower end of passage 49 opens into a small re-
cess or air chamber 51 in main support 22. An
air tube or hose §2 connects the chamber 51 to
an annular valve member 53 which surrounds
central post 20 and is carried by the rotatable
plate 22.  This annular valve member 53 has a
horizontal lower face provided with an opening
55 connected to the air tube 52. A valve 54 may
be provided in the air line 52 for control pur-
poses. : ) P L
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The rotatable annular valve member 53 c¢os
operates with a fixed annular valve member 56
which has a horizontal upper surface §T provided
with a pressure slot 58 connected to a pipe 59 for
attachment to a suitable source of compressed
air.

* The fixed annular valve member 3§ likewise
has an exhaust slot 61 communicating with a
suitable exhaust pipe 82. The arrangement of

“the annular valve member 58 will be clear from

reference to.Fig. 6. Thus as the rotatable sup-

" porting plate 22 revoives around the central post

28, the air control opening 55 corresponding to
a given-cylinder 38 will communicate alternately

- with the pressure valve slot 58 and the exhaust

valve:slot 61 When this opening is in communi-
cation with the pressure slot §8, the compressed
air will be admitted through the pipe 52, cham-
ber 5, and passage 48 to the interior 50 of
cylinder 38 and will thus lift the cylinder and
its supporting plate 37 to position the. container
29 against the filling head 21. Similarly. when
the rotatabie valve opening 55 is in alignment
with the exhaust slot 64, the pressure within
cylinder 38 will be relieved through exhaust pas~
sage 62 and the lifting plate 37 will be permitted
to drop of its own weight.

In order to prevent abrasion of the piston and
cylinder by the action of dust or particles of the
material being filled, a-bellows. §3. is. provided;
which encloses the space between the bottom of
the cylinder 38 and the top of supporting brack-
et 48. This bellows 63 is: fastened. to the lower
end of the cylinder by a clamp. 84 and. is.simi-
larly fastened to: a. cylindrical shoulder on mem-
ber 49 by.a-clamp. 65. The.bellows or slecve. 63
is of the expénsible:folding type and can thus
lengthen and.shorten'as réquired to accommo-
date the raisiig'and:lowering. of the cylinder 38
and -maintain a protective- cover- at all: times
around - the otherwise. exposed portion of fixed
piston 39. o : '

To permit changes in the effective length of
the bellows: during movement:of the cylinder
without rupture of the: bellows by increase of
pressure as the cylinder is lowered, a bleed pas<
sage §68.is provided in'members 40 and 42 which
communicates at its upper. end:with the space
inside the bellows €3:and outside piston 39. The
lower end of this passage 66 opens at'a point on
the bottom of the peripheral portion 42 of cir-
cular supporting plate 22.

A housing 67 'is provided on base 18 andis
designed to form a substantially air-tight en-
closure for the driving mechanis'm of the ma-
chine. - This housing is provided with: openings,
only to the extent reguired to permit passage of
the connecting members which operate the fill-
ing and conveying mechanism from the-enclosed
driving - mechanism. ' The top portion 68- of
housing 61 has a substantially cireular opening
69 which is concentric with the supporting post
23 at the center.of the base. An annular seat-
ing member 71 is fastened at-the edge of open-
ing 69 by bolts 72 (Fig. 3) and this annular
membeér is provided with a seat 73 for coopera-.
tion with a sealing member 74 mounted on the
peripheral portion 42 : of »'cir-(;u,la‘r suppdrting
plate 22. As shown in Figs. 3 and 4, this sealing
member. 74 is made of rubber or other Hexible
air-tight material -and is fastened against the
beveled. edge 15 of . peripheral portion 42 by a
series. of spring;’clamp"s 76 held in place by bolts.
11.. These spring clamps-76.are provided with
two. spring arms ‘78 -and “19-‘which  have -offset,
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ends 81 and 82 bearing against the edge of gasket
74. ‘Thus the resilience of the spring arms 78
and 19 will hold the outer edge of gasket 74
firmly against seat 713 of the annular member
71 on the top 68 of casing 67. The other or in-
ner edge of gasket 74, which is designated as 83
in Fig. 3, will be held tightly against the beveled
portion 75 by the inner end of the spring clamp
16 and by bolt 11.

Since the circular supporting plate 22 is of
solid construction, this plate with its gasket 14
will serve as a closure for the opening 69 in the
top of casing 67 and will provide a construction
in which all portions of the mechanism within
the confines of housing 67 and plate 22 are sub-
stantially protected from dust and from par-
ticles of the material being filled.

With reference to Figs. 6, 7, and 8 the driving
mechanism includes a motor 84 mounted within
casing 61 and having a speed control wheel 80
(Fig. ') which projects externally from the cas-
ing for manipulation by the operator. A drive
pulley 85 on the motor shaft is connected by
belts 86 to a driven pulley 87 on horizontal
shaft 88 of a gear unit 89. This gear unit is
also inside the base housing 671 and includes a
vertical shaft 100 which carries a driving pinion
90. Pinion 90 meshes with a larger gear 9i
on vertical shaft 92. This shaft carries at its
upper end a suitable star wheel or transfer de-
vice 129 (Fig. 10) which shifts the containers
from the supply conveyor {31 onto the lifting
plates 27 of the rotatable portion of the ma-
chine in known manner. By the connections just
described the motor 84 drives this transfer wheel
{28 at the appropriate speed.

Cear 91 on shaft 92 also meshes with the large
ahnular ring gear 93 which is carried by an-
nular bracket 94 fastened to the circular sup-
porting plate 22 at 96. Slots 97 in member 94
permit passage of the tubes 52 which control
the pressure in cylinders 38. Thus as shaft 92
and gear 91 are rotated through their connec-
tions with the driving motor 84, gear 9{ will in
turn drive the ring gear 93 to rotate the sup-
porting plate 22 and bring the lifting plates
and cylinders successively into position to re-
ceive a container from the transfer wheel (29,

A similar transfer wheel 138 is carried by a
shaft 89 and is utilized to move the filled con-
tainers from the lifting plates of the rotatable
mechanism onto the discharge conveyor 132 (Fig.
10). Shaft 89 of discharge wheel {30 carries g
gear 98 which is driven directly from the ring
gear 93 on rotatable supporting plate 22. The
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size of the gears and the number of teeth in- -

volved are chosen to provide the desired coordi-
nation between the linear circular speed of the
supporting plates and the respective feeding and
discharge wheels 129 and 130,

As shown in Fig. 8, sealing means are provided
to prevent dust and particles of material from
entering the housing 67 where shafts 92 and 99
project througsh the upper hpusing plate 68.
Thus the plate 68 has an opening (0{ large
enough to accommodate the shaft 99. A bear-
ing and sealing member {02 is mounted on the
plate 68 around the opening {01 and includes an
annular channel 103 in which a resilient seal-
ing gasket 104 is located. Bolts 105 clamp mem-
ber 102 to plate 68. A dust shield or hood (06
is fastened to shaft 99 by screws (07 and includes
a depending skirt portion which overlaps the
edge of the bearing member 102 as shown to

assist in the exclusion of dust and dirt from 75

60

70

the mechanism housing. . A similar sealing ar-
rangement is provided for shaft 92.

As described above, housing 67 in which the
driving mechanism is mounted is of substantially
air-tight construction and is open only at the
points where the shafts 92 and 99 project and
also at the circular top portion which is covered
by rotatable supporting plate 22 of the filling
head mechanism. The presence of the various
sealing gaskets further resists penetration of
particles to the interior of the housing and thus
the vital mechanical parts which are contained
in that housing are protected against abrasion
and undue wear. It should be noted that a suit-
able sealing arrangement may be provided at the
point where the supporting post 20 projects
through the central bearing portion .23 of plate
22. Or a suitable cap on member 22 may com-
pletely enclose the upper end of post 20. This
additional sealing arrangement is provided in
the present case by means of such a cap and in-
cludes the supporting frame or side housing 28
and the upper supporting plate 256. Thus, all por-
tions of the mechanism are protected and the
chances of penetration by small particles of
material are reduced.

We have found, however, that even with all
the precautions indicated above such as the pro-
vision of sealing gaskets at all openings, there
is still a tendency for the very fine particles of
powdered material or dust to work their way into
the housing along the shafts and through the
bearings which surround these shafts. These
particles still have the effect of shortening the
life of the working parts. We have found that
this difficulty can be overcome by creation of
a pressure differential between the inside and
the outside of housing 61. Thus we provide
means for introducing air or other gas to the
interior of housing 671. 'This extra admitted air
tends to increase the pressure within housing 67
to a point slightly above the external atmos-
pheric pressure around the housing. Thus there
is g tendency for air to leak outwardly through
any openings in housing 61. For example, air
tends to be forced outwardly between the seal-
ing gasket 74 and the annular seat 13 in the
top 68 of housing 67. Similarly, air tends to
move outwardly along shafts 92 and 88. This
tendency for the air to escape from the hous-
ing 61 effectively prevents penetration of dust
and powder to the interior of the housing even
under long and continuous use. Particles which
do attempt to penetrate the housing, for exam-
ple, along shafts 82 and 99, are met by the out-
ward flow of air and are carried away and thus
excluded from the housing.

While it would be possible to provide a sep-
arate source of air pressure which would serve
the sole purpose of maintaining the desired pres-
sure differential between the inside and the out-
side of the housing 61, we have found it partic-
ularly economical and - advantageous to utilize
the air which is exhausted from the lifting cyl-
inders 38. Thus the exhaust passage 62 which
communicates with the exhaust slot 61 in an-
nular valve 56 opens directly to the interior of
housing 61. In other words, compressed air is
brought into the housing 61 and fed directly to
stationary valve member 56 through connection
59. The compressed air then passes to each of
the lifting cylinders in turn as these cylinders
rotate to that portion of their circular path in
which the corresponding valve openings 53 co-
incide with some portion of pressure slot §8,
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i, e., between péints (53 and 154 (Fig. ). During
th1s portion of the travel of the respective ¢ylin-
ders, they w111 be lifted as a result of the in-
creaséd pressurs in chambers 50. Further rota-
tion of the plate 22 carries the valve openifig
of a given cylinder around to a point eoineiding
with a portion of exhatust slot 81, Thtough thé
portion. of traveél whieh ¢orresponds to slot 6
the chamber 5§ is efféctively ééhnected to ex-
hHaust pipe 62 and thus to the interior of housing
€7 so that the cyliridetr 38 may drob of its own
weight and the air which- was compressed in
chaniber 88 may escape into the interior 6f
housing 87.

In the present machine; with e1ght ﬁlhng
heads; at least one of the cylinders 38 will bé in
exhaust position éver some portion of slot 6f
at any given time; so thaﬁ there will bé a constant
fow of air into the casing '$7 through exhaust 62.

Tf the variolis gaskets and sealing devices were

¢ld too rigidly i place there would bé a ten=
dency for pressure within the housing 87 to build
up 0 & po,nt where there mlght be some intef=
ference with the lowermg of cylinders 38. Also
the gaskets Wwould weay unnecessarlly This
problem is avoided by use of a resiliently mount-
ed sealing member sucH as gasket 18 previously
described. Since this sealing gasket overlaps the
annulair seat on the outside of the casing, any
excess pressure which tends to build up within
the ecasing éan be relieved automatically by
flexing the gaskét outwardly against the tension
of the spring arins which hold it. Also, as de=
seribed above, the seal should permit g slight but
definite outward flow of air from the interior of
casitig 67, so that dust and particlés of powder
will be carried away from the sealing and bear=
ing surfaces and will hot wear out such surfaces
or penetrate inside the casihg. »

Another important feature of the present ar-
rangement is the location of bleed passage 66 for
the bellows 63. = Since the lower end of this
passage opens into the interior of casing 67, the
bellows 83 will have the samme benefits of in-
creaSed pressure and ahsenge of dust as the other
internal working paits. Wear and abrasion of
éylinder 88 and Diston 38 are thereby reduced.

In Fig. 9 an alternate arrangement for this
main sealing gasket has béen shown. .In this

embodiment of the invention the rotatable sup-.

porting plate of the liftihg mechanism is desig-

nated as 169 ahd is provided with an annulaf

shoulder {18 at its cuter édge. A flexible gasket

member [{i is fastened at its inner edge to

shoulder {i0 by screws [i2. This gasket mer-
ber {i{ may be of fabric which is flexible and
slightly porous. An annular metallic ring (18 is
carried by the outer edge of flexible gasket 111
and is fastened to the gasket by screws 114 and
washers [#6. This annular member 113 has a
horizental surface (18 at its inner edge and a
depending skirt {7 at its outer edge. The flat
portion {8 is adapted to engage and seat on a
strip {8 of suitable sealing material suct
Telt, which is carried in a groove {19 in the pro-
jecting rim 120 of annular seat {21, Member
121t is fastened to the top 68 of casing 67 by bolts
122 and provides the necessary gasket seat at
the edge of the opening. .

In the construction just described, the neces-
sary sealing effect between member {13 and strip
{18 will be obtained as a result of the weight
of the mietallic ring 113.. The flexible gasket
member {1 will périmit vertical movement of
gasket ring 143 to accomimodate the ring to the
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sealing strip 118. Also this flexibility in the
siupport of ring {13 permits movement of the
ring to relieve the internal pressure if such pres-
sure tends to build up to a higher point than is
desirable. Further relief of the pressure may be
obtained by reason of the porosity of the material
from which the flexible gasket support is made.

In connection with the pressuré operated cyl=
inders 38 for the supporting platforms of the
filliig mechanism, we have provided éonven-
tional guide ahid hmltmg devices which insuré
smooth operation of the echanism ghd Hi &vent
jarmming of the machine. A% shown in Fig. 10,
guide or stop members 124 and 125 afe provided
in the form of rails which extend inh a ciféular
path co-axially with the axis of rotation of the
main supporting plate 32 of the unit: Rail 124
is mounted on supports 126 and 127 fasténed to
the top 68 of casing 8§7. Rail 125 is ¢arriéd by
integral legs 128 which are likewise fastened to
tbe top of the lower casmg Theee ra1ls co-

ch each hftmg cylmder 38 as shown in Pigs:
1 and 2.

Rail 124 serves as an upper 11m1t and guide for
ths rolles 134 during that portion of the rota-
tion of the cylinders it which compréssed air is
being admitted threugh the valve slot 58. Thus
whexn the pressure is first increased inside a given
cylmder 38, it will Be raised until its Toiler 134
engages the bottom surface of rail {24. As the
machine rotates, the roller 34 will travel along
the lower surface 135, which will prevent lifting
ot the cylinder 28 and its associated platform

5 until the roller reaches the upwardly inclined

end 135 of rail {24: - At this point; since pressurs
hasg been incresased within the cylmder the sup-
porting platform will be ralsed smoothly to the
exteni periaitted by the siope of poition 135.

The second rail member 125 is provided W1th a
substantiglly horizontal top slirface 1371. This
horizohtal section extends’ opp051te the first- por-
tion of exhaust slot 61, so that when the pressure
is reliéved in the normal operatwn of the machine,
the cylinder roller 134 engages the top of hori-
zontal surface i37. The end portion of rail 125
in the d1rect10n of rotation of the machine slopes
downwardly as indicated at {38 and termlnates in
a lowered horizontal section.i28. Singe pressire
within the cylinder has beeh relieved by the tinie
roller 1234 reaches the end of the horizontal rail
portmn 131, the we1ght of the cylinder and 8ss6-
clated parts will cause it to drop smoothly ag
roller 134 reaches the sloping portion 138 and
follows the slope downwaldly “Thus in normal
operamon the cylinder 38 and its §upporting plat-
form will be lowered just priot to the point at
which the drschalge ‘wheel (39 is to engage and
remove the container fiom a partmular support-
ing platform.

A safety device is provided to stop the machine
in the event that the ¢ylinder 28 should beconmie
jammied in its upper position. This safety device
includes a pivoted lever drm 142 which is rotat-
ably mounted at 143 to fhe end of rail 124,
Should a container sippoit become Jammed in
the upper position, the assomated roller 134 would
engage the lower surface 44 of this safety lever
142 and would tilt the lever iti a. counterclockwise
direction with referénce to Fig. 10. A crank arm
145 on lever 142 has & slot in which a connectmg
vod 147 is plvotally attached at 146. The coh-
nectmg rod (47 is operatlvely connected to the
armi 148 of & suitablé switch 149 Switch 149 con-
trols the operation of the main driving motor §4
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by means of wires 150 and 151. The particular
circuit by which this is accomplished is well
known in the art and is omitted for ¢learness.

From the foregoing description, it is apparent
that we have provided an improved pressure actu-
ated mechanism for causing the necessary relative
movement between the filling head and container
support of a filling machine. While this mecha-
nism has been shown and described in connection
with a movable supporting platiorm, the same
principles can be applied to a device in which the
platform is stationary and the filling head is
movable.

We have also provided means for enclosing the
mechanism in a protective housing and main-
taining a pressure differential beiweeri the inside
and outside of the housing. The pressure in the
hotising is preferably maintained by connections
with the pressure actunted container supports.
The use of this improved arrangement of the
housing and the pressure-operated supporting
platforms offers definite advantages in commer-
cial operation at high speed and is particularly
desirable since it permits the combination of a
practical pressure-operated lifting mechanism
with a protective casing in which a pressure dif-
ferential is maintained with respect to the sur-
rounding atmosphere to exclude dust, dirt and
particles of the material being filled.

Obviously many variations in the specific de-
tails of construction of the parts and the manner
in which they engage each other to perform the
specific functions may be made by persons skilled
in this field. It is therefore intended that this
invention shall include all such modifications,
changes, and improvements as fall within the
spirit and scope of the attached claims. .

Now, thereiore, we claim:

1. A filling machine comprising driving mecha-
nism, a housing enclosing said mechanism and
having an opehing, a movable portion of the
mechanism extending through the opening, a fill-
ing unit outside said housing connected to the
movable portion, pressure responsive sealing
means exhausting air from the housing around
said portion, and means for introducing air under
pressure within the housing in an amount insur-
ing exhaust operation of the sealing means dur-
ing each operation of the filling unit.

2. A filling machine comprising a relatively
movable filling head and support for a container
to be filled, pressuré-operated means for relative
movement of the head and support and including
a, source of pressure, driving mechanism for the
machine, a housing enclosing the driving mecha-
nism with the filling head outside the housing,
and an air connection between the source of pres-
sure and the interior of the housing for increas-
ing the pressure in which the driving mechanism
operates within the housing above the pressure
in the vicinity of the filling head.

3. A filling machine comprising a base, a sup-
port rotatably mounted on the base, a filling unit
having at least one member movably mounted on
the support, means on the support for causing
movement of the member inciuding a pressure
cylinder and piston, one of which is connected to
the member, the piston having an exhaust open-
ing communicating with the interior of the cylin-
der, driving mechanism mounted on the base, a
housing enclosing the mechanism, and means con-
necting the piston exhaust opening to the interior
of the housing for maintaining a pressure differ-
ential between the inside and outside of the
housing.
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"4, A device for handling powdered mafterials
comprising driving mechanism, a housing enclos-
ing the mechanism and Hhaving an opening, a
powder handling unit outside the housing, a driv-
ing connection between the mechanism and the
unit including a movable driving member extend-
ing from the inside to the outside of the housing
through the opening, means’ continuously intro-
dueing a pressure medium inside the housing and
thereby maintaining a higher pressure inside the
housing than in the vicinity of said powder han-
dling unit, and sealing means between the hous-
ing and ‘movable member permitting continuous
controlled escape of the pressure medium through
the opening around the movable driving member
during movement of the member, thereby con-
tinuously carrying away -from the housing any
powder particles tending to. enter the housing
from said powder handling unit through said
opening and along said driving member.

5. A device according to claim 4 in which the
sealing means is movable as a result of predeter-
mined pressure within the housing to provide a
controlled flow of air from the inside to the out-
side of the housing.

6. A device according to claim 5 in whlch the
sealing means includes a flexible annular sealing
strip, and spring means resiliently holding sald
strip in sealing position.

7. A device according to claim 6 in which the
sealing means includes a flexible annular sealing

* strip, and g rigid annular sealing ring carried by
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an edge of the strip. .

8. A deviee according to claim 7 in which the
sealing means includes a flexible annular seal-
ing strip of porous material and an annular seal-
ing ring carried by one edge of the strip.

9. A device -for handling powdered materials
comprising driving mechanism; a housing enclos-
ing the mechanism and having an opening,: a
material handling unit outside the housing, a
driving cohnection between the mechanism and
the unit. including a movable member extending
from the inside to the outside of the housing .
through the opening, means introducing a fluid
under increased pressure within the housing dur-
ing each operation of the unit, and deformable
sealing means at the opening for controlled relief
of pressure through escape of said fluid between
the housing and the movable driving connectlon
membper.

10. A flling machine comprising a base, a gas
tight housing on the base having a top opening, a
supporting plate rotatably mounted on the base
and substantially closing the opening, a relatively
movable piston and eylinder one of which is fixed
to the plate, an expandable bellows enclosing the
exposed portion of the piston and spaced there-
from to provide an air tight chamber, said plate
having an air passage connecting the chamber
and the interior of the housing.

11. A filling machire comprising a base, 3 gas
tight housing on the base having a top opening,
a supporting plate rotatably mounted on the base
and having sealing means substantially closing
the opening, a filling unit mounted on the plate
and including a filling head member and a con-
tainer support member one of which is movable
with respect to the other, pressure actuated
mechanism for the movable member including a
piston and cylinder one of which is fixed to the
plate and the other of which is fixed to the mov-
able member, and means for exhausting the cylin-
der into the interior of the housing.

12. A machine according to claim 11 having
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an expandable bellows fastened to the cylinder
and enclosing the exposed portion of the piston
to form a closed air chamber; and an air connee-
tion betweer the interior of the chamber and the
interior of the housing.

13. A filling machine comprising a base, a gas
tight housing on the base having a top opening; &
supporting plate rotatably mounted en the base
and substantially closing the opening, & filling
unit mounted on the plate including a piston fixed
to the plate, a cylinder reciprocable on the piston
and a container support fastened to the cylinder,
and valve means for selective connection of the
eylinder to the interior of the housing to maintain
o pressure differential between the inside and
outside of the casing.

14. A miachine according to claim 13 having a
pellows enclosing the pisten and fixed to the
¢ylinder and plate to form an air tight ehamber
around the piston, the plate having an air pas-
sage between the chamber and the interior of
the housing.

15. A device for handling powdered materials
comprising drivifig mechanism, a. housing enclos=
ing the mechanism and having an opening, a
powder handling unit outside the housing, a con-
neetion between the mechanism and the unit in-
cluding a movable member extending from the
inside to the outside of the housing through the
opening, means introducing a pressure medium
into the housing during each operation of the
powder handling unif, and means exhausting the
pressure medium from the housing through the
opening around said member.

16. A device for handling powdered materials 3

comprising driving mechanism, a housing enclos-
ing the mechanism and havipg an opening, a
powder handling unit outside the housing, a. con-
nection between the mechanism and the unit in-
cluding 2 movable mémber extending from the
inside to the outside of the housing through the
opening, means constantly introducing air under
pressure into the housing during operation of the
powder handling unit and resilientiy movable
sealing means between the heusing and movable
member exhausting the excess air from the hous-
ing through the opening around said member.
17. A filling machiné comprising a base, a gas
tight housing on the base having a top opening,
a supporting plate rotatably mounted on the base
and substantially closing the opening, a plurality
of filling units mounted on the plate and each
including relatively movable filling head and
container support members and pressure actuated
mechanism for causing such relative movement,
and rotary valve means within the housing in-
cluding stationary annular pressure and exhaust
slots located around the axis of rotation of the
plate, means rotatable with the plate and con-
necting each pressure actuated mechanism suc-
cessively with the pressure and exhaust slots dur-
ing rotatien of the plate, means for connecting
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the pressure slot. to a source of fluid under pres-
sure, and the exhaust slot discharging directly
to the interior of the housing.

18. A filling machine comprising a base, a gas
tight housing on the base having a top opening,
a supporting plate rotatably mounted on the base
and substantially closing the opening, a plurality
of filing units mounted on the plate and each
including relatively movable filling head and con-
tainer support members and pressure actuated
mechanism for causing such relative movement,
and rotary valve means within the housing in-
cluding pressure and exhaust slots with which
each pressure mechanism is connected succes-
sively during rotation of the plate, the exhaust
slot communicating directly with the interior of
the housing.

19. A filling machine comprising a hase, a gas
tight housing on the base having a top opening,
a supporting plate rotatably mounted on the base
and having sealing means substantially closing
and including g filling head member and a con-
tainer support member one of which is movable
with respect to the other, pressure actuated
mechanism for the movable member including a
piston and eylihder one of which is operatively
conneceted to the movable member, and means for
exhausting the cylinder inte the interior of the
housing.

20. A device for handling powdered materials
comprising drivine mech! 1, g housing enclos-
ing the mechanism and hgving an opening; a
powder handling unit outside the housing, a driv-
ing connection between the mechanism gnd unit
including a movable driving membeyr extending
from the inside to the outside of the housing
through said opening, means maintaining a rela-
tively higher pressure inside the housing than in
the vicinity of the powder handling unit during
operation of the latter, and means relieving the
higher pressure from the housing through the
opening around said driving member during opé
eration of the powder handling unit, thereby
carrying away from the housing and driving
mechanism any powder particles which might
otherwise escape from the powder handling unit
and enter the housing through said opening and
along said driving member. '

PAUL E. FISCHER.
MORTIMER B. STURDEVANT.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
1,000,971 Bastian . ____.____ Aug. 15, 1911
1,750,818  Sauveur —____—______ Mar. 18, 1930
2,223,480 Darling ._.._—_______ Dec. 3, 1940
2,380,984  Moeller —_.__________ Aug.'7, 1945
2,381,764  McFarland, Jr. ______. Aug. 7, 1945



