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1. 

2,780,444 
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This invention relates in general to an apparatus for 
agitating liquids, or similar materials, under completely 
sterile conditions, and more particularly to a type there 
of having a reciprocable agitator operated by alternate 
applications of vacuum and atmospheric pressure to a 
chamber associated with said agitator. 

it is Well known that there are numerous instances 
both in experimental science and in industry where mate 
rials, such as liquids, must be agitated within a relatively 
Small, confined space, as in a container, under completely 
or relatively completely sterile conditions. One example 
of this is found in the pharmaceutical industry where even 
a trace of contamination often will destroy the results or 
product of a costly process. In many cases, the contamina 
tion may not manifest itself until other processing has 
been accomplished, thereby further increasing the loss. A 
principal route by which contamination may enter into a 
container is through the hole in the container wall through 
which an agitating mechanism is introduced into the 
container. 

In meeting the above problem, a first requirement for 
providing agitating apparatus for chemical, especially 
pharmaceutical, use is that the apparatus be capable of 
attachment to the wall of the container by means of 
an airtight, therefore contamination tight, seal in order 
to prevent entrance of contamination through this connec 
tion during use. A further requirement is that it be 
possible to effect simultaneous sterilization, as by means 
of live steam or an autoclave, of both the container and 
the agitating apparatus after their preassembly and prior 
to their use. 

Thus, the structure of the agitating device must be such 
that the parts thereof are fabricated from materials, and 
in a manner, that they can be exposed to the normal type 
of sterilization, as by means of an autoclave, without 
injuring any of said parts or otherwise affecting the opera 
tion of the entire device in an unfavorable manner. Fur 
ther, agitating apparatus for chemical, especially pharma 
ceutical, uses should also meet the additional requirement 
of being capable of being easily and quickly disassembled 
from the container with which it is used for the purpose of 
cleaning both the agitating apparatus and the container 
prior to reassembly and resterilization for subsequent use 
in any process or operation. 
An additional requirement which should be met by 

agitating apparatus for chemical, especially pharma 
ceutical, uses, is the elimination of rotating or other pres 
sure seals which might be used to seal the container wall 
opening through which the agitating apparatus is intro 
duced into the container, since contamination within the 
container could occur from particles ground off such 
rotating or other seals. 
For the same reason, any form of bearing or other 

support of whatever nature for the agitating mechanism 
inside the container, which is in contact with the contents 
of the container, should be eliminated since contamina 
tion could occur from particles ground off of such support. 

Accordingly, a primary object of this invention has 
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been the provision of an apparatus for agitating mate 
rials under completely sterile conditions wherein the likeli 
hood of contaminating said process by the parts or opera 
tion of said apparatus is substantially eliminated. 
A further object of this invention is the provision of an 

apparatus, as aforesaid, which operates completely auto 
matically, which can be easily and quick disassembled 
from a container with which it is used by persons having 
no particular or special skills with such equipment, and 
wherein said apparatus, either singly or in combination 
with the container, can be completely sterilized, as by 
an autoclave, prior to use without danger of material 
injury to the parts or operation of said apparatus. 
A further object of this invention is the provision of an 

apparatus, as aforesaid, wherein the agitation stroke can 
be preselected and/or adjusted during the operation of 
the apparatus to provide a wide range of agitating action, 
including substantially imperceptible movements for very 
gentle agitation. 
A further object of this invention is the provision of an 

apparatus, as aforesaid, which is relatively simple in opera 
tion, positive in action, easily maintained and which can 
be satisfactorily operated by any person capable of con 
ducting a process in which this type of apparatus is 
used. 

Other objects and purposes of this invention will become 
apparent to persons familiar with this type of equipment 
upon reading the following specification and examining 
the accompanying drawings in which: 

Figure 1 is a central cross-sectional view of an agitator 
apparatus embodying the invention and shown with the 
agitator in its fully extended position. 

Figure 2 is a sectional view taken along the line II-II 
of Figure 1. 

Figure 3 is a sectional view taken along the line III 
III of Figure 1. 

Figure 4 is a sectional view taken along the line IV-IV 
of Figure 1. r 

Figure 5 is a partially side. elevation and partially 
central cross-sectional view of said agitator apparatus 
with the agitator in its fully retracted position and with 
the agitator adjusted for a longer stroke. 

Figure 6 is a fragmentary view similar to Figure 5 
showing the agitator in another position. ? 

Figure 7 is a sectional view substantially as taken along 
the line VII-VII of Figure 1. 

In meeting the objects and purposes set forth herein 
above, as well as others related thereto, I have provided 
a support structure 10 (Figure 1) which is mountable 
upon the wall 11 of a container (not further shown). The 
apparatus has a substantially air-tight chamber 12 with 
a pair of aligned openings at the opposite ends thereof. 
This chamber 12 is affixed to the container wall 11 in a 
substantially air-tight, and therefore contamination-tight, 
ciosure by means of a flange 26 Welded to, or otherwise in 
tight connection with, the chamber 2 and attached to the 
container wall by means of the bolts 67. An adjust 
ment rod 3 is axially adjustably mounted upon the struc 
ture it) and extends through the openings at the opposite. 
ends of said chamber 12. Said rod then extends through 
a further aligned opening in the wall of said container 
to extend down within said container. An gitator sleeve 
4 is slidably supported upon the lower end of said rod 13. 
and is secured near its upper end to one end of a bellows 
55 the upper end of which is secured to and communicates 
with the chamber 12. Thus, evacuation of the chamber 
12 effects a collapse of the bellows is thereby drawing 
the sleeve 4 upwardly to the extent permitted by the rod 
13. It will be recognized that the agitator apparatus 9 
is here shown as disposed for vertical reciprocation of the 
agitator 16. However, this is for illustrative purposes 
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only and is not intended to i.ini 
vertical installations. 

For purposes of convenience in description, the terms 
“upper,” “lower' and derivatives thereof will have refer 
ence to the apparatus and parts thereof as appearing in 
Figures 1, 5 and 6. The terms “inner,” “outer' and 
derivatives thereof will have reference to the axis of 
reciprocation of the agitator apparatus. 

Construction 

The support structure 10 of the agitator apparatus 9 
(Figures 1, 5 and 6) is, in this particular embodiment, 
comprised of an axially vertical cylinder 7 having a nipple 
i8 at its lower end and a radially outwardly extending 
annular fange i9 at its upper end. A circular cap mem 
ber 2 having a central opening 22 is preferably of Sub 
stantially the Same diameter as said annular fange 9 
and is disposed above and adjacent thereto. A packing 
collar 23 is preferably integral with and extends upwardly 
from the circular cap 21 co-axially with and spaced radial 
ly outwardly from the central opennig 22 in said cap 21. 
The collar 23 is co-axial with the nipple 8 and is prefer 
ably, but not necessarily, co-axial with the cylinder S7. An 
annular wall 24 is secured to and extends between the 
lower end of the cylinder 57 and the nipple 18 thereof, and 
is engaged upon its upper surface, hence within the cham 
ber 2, by a spacer ring 25. The lower surface of said 
annular wall 24 preferably, but not necessarily, bears 
against the external surface of the upper wall i. of the 
container and adjacent to an opening 27 therein. Thus, 
the nipple 3 extends downwardly through the cover open 
ing 27 as shown in Figures 1, 5 and 6. 
The cover opening 27 is sealed in a substantially air 

tight and therefore contamination tight, Seal by the flange 
26, preferably accompanied by a suitable gasket, and : 
the bolts 67, 
An elongated bearing sleeve 28 is co-axially positioned 

within the cylinder 7 and extends downwardly through, 
but is spaced radially inwardly from both the spacer ring 
25 and the tippie 18, and it extends therebelow a dis 
tance discussed in greater detail hereinafter. Said bear 
ing sleeve 28 is positioned within the cylinder 7 by 
naeans of a pair of Substantially identical spiders 29 and 
3. (Figures 1 and 2). The upper spider 29 is adjacent 
to the circular cap 21 and is secured, as by welding or 
brazing, to the upper end of the bearing sleeve 28. The 
lower spider 3i is secured, in a similar manner, to said 
bearing sleeve 28 between the upper and lower ends 
thereof and adjacent to the spacer ring 25. Thus, the 
Spiders 29 and 3i bearing against the circular cap 21 and 
Spacer ring 25, respectively, prevent axial movement of 
the bearing sleeve 23 with respect to the cylinder 7. As 
shown in Figure 1, the upper spider 29 has a central 
opening therethrough which is co-axial with, and of sub 
Stantially the same diameter as, the internal diameter of 5, 
the bearing sleeve 28. A central opening in the lower 
Spider 3: Snugly embraces the external surfaces of said 
bearing sleeve 28. 
A plurality of Support legs 32 (Figures 1 and 2) ex 

tend downwardiy from the annular flange 9 to the wall 
ii where they are secured thereto by any convenient 
means, Such as the bolts 33. The upper ends of said legs 
32. Inay be secured to the annular flange 9 by the same 
bolts 34 as Secure the cap 2 upon the annular flange 9. 
An adjustiment rod 3 extends through the packing 

colar 23, tie centra opening 22 in the cap 2, the p 
per spider 29 and through the bearing sleeve 28 and ex 
tends downwardly below the lower end of said bearing 
sleeve 23. A packing gland 36 slidably but snugly em 
braces the upper end of the adjustment rod 3 above the 
circular cap 25 and threadedly engages the packing col 
lar 23 in a conventional manner to compress an annular 
Sealing element 37 against the rod 3. A screw 33 ex 
tends upwardly from and co-axially with the rod 3 and 
is Secured thereto by any convenient means, such as by 
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a threaded stem 39 at the lower axial end of Said Screw 
38 which is threadedly received into an internally thread 
ed recess 4 in the upper end of the rod 13. The same 
purposes may be accomplished by providing an external 
screw thread upon the upper end of the rod i3. 
An adjustment bracket 42 having a mounting plate 43 

and a plurality of legs 44 (Figures 1 and 4) extending 
downwardly therefrom is supported upon the circular cap 
21. In this particular embodiment, the lower ends of 
the legs 44 may be integral with or welding to said cir 
cular cap 2:... The mounting plate 43 is provided with a 
centra opening 45 through which the Screw 38 is slida 
bly and rotatably received. An externally knuriled nut 
46 is threadedly engaged with the Screw 38 on the up 
yer side of the mounting plate 43. Said nut 46 is pro 
vided with an annular groove 47 into which a retaining 
ring 43 is slidably received and secured to the mounting 
plate 43 to prevent axial movement of the nut 46 up 
wardly from the mounting plate 43. Accordingly, rota 
tion of the nut 46 effects an axial movement of the Screw 
38, hence the adjustment rod 13, upwardly or downward 
ly depending upon the direction of said rotation. Thus, 
the amount by which the adjustment rod extends below 
and beyond the lower end of the bearing sleeve 28 is 
controlled by the screw 38 and the nut 46. 
An agitator sleeve 14 having a closed lower end Wall 

5 is slidably and snugly mounted upon the lower end of 
the adjustment rod 33, for movement toward and away 
from the bearing sleeve 28. A resilient device, such as 
the coiled spring 52 is within the sleeve 14 between said 
lower end wall 51 and the lower end of the rod 13 for 
reasons appearing hereinafter. The length of the sleeve 
14, the amount by which the bearing sleeve 28 extends 
downwardly along the rod 13, and the adjustment of the 
screw 38 are such that contact between said sleeve 14 
and said bearing sleeve 28 may be, and normally is, 
positively prevented. An agitator element 53 is secured 
by any convenient means, such as the bolt 54, to the 
lower end of the agitator sleeve i4. 
A substantially cylindrical bellows 15 (Figures 1 and 3) 

surrounds and is spaced radially outwardly from the rod 
13 between the cylinder 17 and the agitator sleeve 14. 
Said bellows is preferably, but not necessarily, of a resili 
end material, as rubber. The upper end of said bellows 
E5 is tightly secured upon the nipple i8 and the lower 
end of said bellows is secured to the upper end of the 
agitator sleeve 14. The bellows 15 is of Such length that 
it will permit the agitator sleeve 4 to move from a po 
sition as shown in Figure 6, where the coiled Spring 52 
is not under compression and the sleeve i4 is fully ex 
tended, to a position (Figure 5) where the sleeve 14 is 
fully retracted. A pair of longitudinal grooves 55 and 
56 (Figures 1, 5 and 7) are provided in the outer Sur 
face of the rod 3 at the lower end thereof. These 
grooves extend upwardly beyond the upper edge of the 
sleeve 14 in all positions thereof and permit air to pass 
from within the bellows 15 freely down into the Space 
in the sleeve 4 occupied by the coiled Spring 52. 

Thus, an air tight confined space is provided by and 
within the cylinder 17, the bellows i5 and the portion 
of the agitator sleeve 14 which is not occupied by the 
adjustment rod 13. Accordingly, as it will be seen in 
more detail later on, evacuation of the cylinder 7, by 
means not shown, operating through the pipe 57 will 
effect a collapse of the bellows 15 from its Figure 1 or 
Figure 6 position into its Figure 5 position, thereby rais 
ing the agitator 16. 
A guide mechanism 58 (Figures 1, 2 and 3) for pre 

venting movement downwardly of the agitator sleeve 14 
beyond the limits of the bellows 15 is provided by a plu 
rality of rods 61 which are secured at their lower ends, 
as by welding, to the upper end of the sleeve 4 inside of 
the bellows 15. Said rods 61 extend upwardly in sub 
stantially parallel relationship in the space provided be 
tween said bellows 15 and the bearing sleeve 28 through 
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the nipple portion 18 of the cylinder 17, and through an 
equal number of properly arranged rod openings 62 (Fig 
lire 2) in the lower spider 3. The upper ends of said 
rods 61 are secured, as by welding, to an end plate 63 
(Figure 1) having a central opening slidably encircling 
the bearing sleeve 28. Resilient means, such as the coil 
Spring 64, encircles the bearing sleeve 28 and the rods 
61 between the lower spider 3 and the end plate 63. 
The rods 61 are of such length that they will stop the 
sleeve 14 and begin to compress the spring 64 prior to the 
extension of the bellows 15 beyond safe limits. 
A Spring 66 may be positioned if desired between the 

upper Spider 29 and the end plate 63 to provide further 
; of the agitator sleeve 14 away from the cham 

er 7. 
Operation 

The agitator apparatus 9 is normally adjusted as de 
sired prior to operation thereof by turning the nut 46 
to effect the proper positioning of the adjustment rod 13 
Which in turn determines the stroke of the agitator 16. 
However, it will be seen that such adjustment can be al 
tered without difficulty during the operation of the ap 
paratus. Also, such adjustment can be accomplished 
either while the apparatus is mounted, as shown in Fig 
tire 1, upon the upper wall 11 of a suitable container or 
When said apparatus is disengaged therefrom. 

Having made such adjustments, the pipe 57 is then con 
nected to Suitable means, not shown, for alternately ap 
plying vacuum to the cylinder 17, hence to the bellows 
15 and the inside of the agitator sleeve 14, and read 
Ihitting air thereinto. Each such application of vacu 
um efects a collapse of the bellows 15 from its Figure 6 
position to its Figure 5 position with a resultant up 
Wardly movement of the agitator 6. It will be under 
stood that, with the adjustment rod 13 in its lowered po 
Sition (Figure i), the resultant movement of the agitator 
i6 will be a very slight movement in this instance. For 
larger strokes the adjustment rod 13 is moved upwardly 
by the nut 46 and screw 38 as set forth hereinabove. In 
all cases the Spring 52 cushions the shock at the end of 
the upward stroke of the sleeve 4. 
Upon the release of the vacuum from the pipe 57 and 

the readmission of air therethrough, the agitator sleeve 
Will move downwardly, partially by its own weight and, 
where the bellows 15 is of a resilient material, partially 

response to their resiliency. The spring 64 cushions 
the shock at the end of the downwardstroke 
Thus, alternate application of vacuum and air to the 

pipe 57 will effect upward and downward movement of 
the agitator 16 through a distance selected by adjustment 
of the nut $6. 

Since only the external surfaces of the bellows 15 and 
the agitator 6 are exposed to the interior of the con 
tainer 1, there is no chance for contamination of the 
Contents of Said container 11 by any lubricants required 
for effecting Smooth reciprocation of the agitator sleeve 
14 upon the rod 3. 
By disconnecting the bolts 33 from the container wall 

ii, disconnecting the sealing flange 26 from the container 
wall 1 by removing the bolts 67 and disconnecting the 
agitator element 53 from the agitator sleeve 14 the entire 
agitator apparatus 9 can be disconnected from the wall 
ii and placed in a suitable sterilizing device, such as an 
autoclave, without damaging any of the operating parts of 
Said apparatus. Alternatively, the pipe 57 can be dis 
connected from its source of vacuum and the entire wall 
ši ai di agitator a'i päratis 39 Secured thereto may be p?aced 
in a sterilizing unit as a singie item with the same satis 
factory res.its. 

Although have disclosed a particular preferred em 
bodiment of my invention for illustrative purposes, it 
will be understood that modifications or variations thereof 
which lie within the scope of the invention are fully con 
templated unless specifically stated to the contrary in the 
appended claims. 
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I claim: ' ' . 

1. Drive mechanism for a reciprocable agitator, said 
agitator being within a container, the combination com 
prising: structure defining a chamber; a rod extending 
through and at each end beyond said chamber and in sub 
Stantially air-tight relationship therewith at a first end 
thereof and in air-pervious relationship at a second end 
thereof; an agitator sleeve slidably sleeved upon the one 
end of Said rod extending beyond said second end of said 
chamber, said sleeve being spaced from said chamber 
2nd closed at its outer end; a bellows encircling said rod 
and providing a connection and an air-tight communica 
tion between said sleeve and said chamber, application 
of diminished pressure to said chamber effecting axial 
movement of said sleeve toward said chamber and in 
crease in pressure within said chamber causing said sleeve 
to move away from said chamber; stop means limiting 
movement of said sleeve away from said chamber, said 
rod limiting movement of said sleeve toward said cham 
ber; and means on said sleeve for receiving an agitator 
thereon; whereby the entire agitator mechanism is free 
from sliding or rotating contact with any portion of the 
container; the entire agitator mechanism being entirely 
free fronn any support whatever by the interior of the 
container. 

2. iDrive mechanism for a reciprocabie agitator com 
prising: structure defining a chamber; means for mount 
ing said chamber in air-tight relationship to the wall of a 
container; a rod extending through and at each end beyond 
said chamber and in substantially air-tight relationship 
therewith at a first end thereof and in air-pervious rela 
tionship at a second end thereof; an agitator sleeve slid 
ably sleeved upon the one end of said rod extending be 
yond said second end of said chamber, said sleeve being 

5 spaced from said chamber and closed at its outer end; a 
bellows encircling said rod and providing a connection 
and an air-tight communication between said sleeve and 
said chamber, application of diminished pressure to said 
chamber effecting axial movement of said sleeve toward 

} said chamber and increase in pressure within said cham 
ber causing said sleeve to move away from said chamber; 
stop means limiting movement of said sleeve away from 
said chamber, said rod limiting movement of said sleeve 
toward said chamber; and means on said sleeve for re 
ceiving an agitator thereon; whereby the entire agitator 
mechanism is free from sliding or rotating contact with 
any portion of the container and the entire agitator mech 
anism is free from any support whatever by the interior 
of the container. 

3. Drive mechanism for a reciprocable agitator having 
an adjustable stroke, comprising: structure defining a 
chamber; means for mounting said chamber in air-tight 
relationship to the wall of a container; a rod extending 
through and at each end beyond said chamber and being 
in axially slidable relationship therewith, and in substan 
tially air-tight relationship therewith at a first end thereof 
and in air-pervious relationship at a second end thereof; an 
agitator sleeve co-axially and slidably sleeved upon the 
one end of said rod extending beyond said Second end of 
said chamber, said sleeve being spaced from said cham 
ber and closed at its outer end; a bellows encircling said 
rod and providing a connection and air-tight communica 
tion between said sleeve and said chamber, application 
of vacuum to said chamber effecting a collapse of said 
bellows and axial movement of said sleeve toward Said 
chamber and readmission of air to said chamber permit 
ting said sleeve to move away from said chamber; stop 
means limiting movement of said sleeve away from said 
chamber, said rod limiting movement of said sleeve to 
ward said chamber; means for axially adjusting said rod 
with respect to said chamber; and means on said sleeve for 
receiving an agitator thereon. 

4. The device of claim 1 including resilient means posi 
tively and continuously urging said sleeve in a direction 
away from said chamber. 
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5. Drive mechanism for a reciprocable agitator having 
an adjustable stroke, comprising: structure defining a 
substantially air-tight chamber having a pair of aligned 
openings in the opposite ends thereof; imeans for mount 
ing said chamber in air-tight relationship to the wall of a 
container; a rod extending through said openings and 
substantially beyond said opposite ends of said chamber; 
means slidably supporting said rod for axial movement 
and against radial movement; a co-axial tube axially slid 
ably embracing one end of said rod, said tube being closed 
at the outer end thereof; a bellows encircling said rod anci 
providing a connection and air-tight communication be 
tween the adjacent ends of said tube and said chamber, 
evacuation of said chamber effecting a collapse of said 
bellows and axial movement of said tube toward Said 
chamber; stop means limiting the movement of Said tube 
away from said chamber, said rod limiting the movement 
of said tube toward said chamber; seal means between 
said rod and the other end of said chamber; and means 
on said tube for Securing an agitator thereto. 

6. The device defined in claim 1 including a bracket 
extending from said structure beyond the first end of said 
chamber, and screw means affixed to said end of Said rod 
exteriding beyond the first end of said chamber, said 
screw means threadedly engaging said bracket for axial 
adjustment of said rod. 

7. The device defined in claim 1 including also resilient 
means ccated between said one end of said rod and the 
closed end of said sleeve for cushioning the upward stroke 
of said sleeve. 

8. The device defined in claim 1 including a limit Tod, 
having its first end connected to said sleeve and its Sec 
ond end positioned intermediate the ends of said chamber, 
a stop arranged at the second end of limit rod and resilient 
means engaging said stop and resiliently resisting move 
ment of said step in a direction corresponding to the ex 
tension of said bellows, whereby to cushion the down 
ward stroke of said sleeve. 

9. The device defined in claim 1 including a limit rod 
reciprocable in a direction parallel with said first above 
mentioned rod, means affixing one end of said limit rod 
to said sleeve and means engageable with the other end 
of said limit rod for resiliently resisting movement of 
said limit rod in a direction corresponding to the exten 
sion of said bellows, whereby to cushion downward 
moyennent of said sleeve. 

10. Drive nechanism for a reciprocable agitator con 
prising: structure defining a chamber; said chamber having 
an opening at one end thereof; neaths for prouinting saic 
chamber in air-tight relationship to the Wall of a con 
tainer; a rod partially within said chamber and extending 
through said opening; an agitator sleeve slidably sleeved 
upon that end of said rod extending cut of said chamber, 
said sleeve being spaced from said chamber and closed 
at a point beyond the end of said rod, a bellows encircling 
said rod and providing a connection and an air-tight com 
munication between said sleeve and said chanber, where 
by application of vacuum to said chamber will effect 
axial movement of said sleeve toward said chamber and 
readmission of air to said chamber will permit Said sleeve 
to move away from said chamber. 
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11. Erive mechanism for a reciprocable agitator com 

prising: structure defining a chamber; a rod in said cham 
ber, said rod having a portion thereof extending beyond 
an end of said chamber, said portion of said rod being 
in air-pervious relationship with respect to said end; an 
agitator sleeve slidably sleeved upon said portion of said 
rod, said sleeve being movable with respect to said cham 
ber; a bellows encircling said rod and providing a con 
nection and an air-tight communication between said 
sleeve and said chamber; application of diminished pres 
Stre to said chamber effecting axial movement of Said 
sleeve toward said chamber and increase in pressure with 
in said chamber causing said sleeve to move away from 
said chamber; and means on said sleeve for receiving an 
agitator thereon. 

2. In a drive mechanism for a reciprocable agitator, 
said agitator being within a container, the combination 
connprising: structure defining a chamber; means for 
mounting said chamber in air-tight relationship to the 
wal of said container; a rod in said chamber, said rod 
having a portion thereof extending beyond an end of 
said chamber and into said container, said portion of said 
rod being in air-pervious relationship with respect to said 
end; an agitator sleeve slidably sleeved upon said portion 
of said rod, said sleeve being movable with respect to said 
chamber; expansible means responsive to fluid pressure, 
said expansible means encircling said rod and providing 
a connection and an air-tight communication between 
said sleeve and said chamber; means for applying fluid 
pressure to said chamber; stop means for limiting move 
ment of said sleeve toward and away fronn Said chamber, 
and mea: S on said sleeve for receiving an agitator thereon. 

13. In a drive mechanism for a reciprocable agitator, 
said agitator being within a container, the combination 
including: structure defining a chamber; means for mount 
ing said chamber in air-tight relationship to the wall of 
said container; a rod, means for mounting Said rod on 
Said wall, said rod having a portion thereof extending 
through said wall into Said container; an agitator sleeve 
alidably sleeved upon said portion of said rod; expansible 
means responsive to fluid pressure connected to said sleeve 
and to said chamber and providing an air-tight communi 
cation between said sieeve and said chamber, application 
of diminished pressure to said chatmber effecting axial 
movement of Said sleeve toward said chamber and in 
crease in pressure within said chamber causing said sleeve 
to move away from said chamber: Stop neans for limiting 
movement of said sleeve toward and away from said 
chamber; and means on said sleeve for receiving an agi 
tator thereon. 
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