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57 ABSTRACT 

The present invention is directed to improvements in 
the coupling mechanism for connecting a rotatably 
mounted drum to a carrier used to convey a material 
to be processed in the drum to and from the drum. The 
coupling mechanism is adapted to connect the input 
opening of the drum and the discharge end of the car 
rier in a sealed relationship while simultaneously ele 
vating the carrier so that it may be rotated with the 
drum. The coupling includes a pair of oppositely dis 
posed slides which are mounted to reciprocate verti-s, 
cally to elevate the carrier and each of these slides is 
formed with a central passageway which is axially 
aligned with the axis of rotation when the carrier is in 
the elevated position. The clamping mechanism which 
serves to clamp the carrier to the drum is provided with 
a roller which rotates within the axially aligned pas 
sageway of the reciprocally mounted slides when the 
assembly is rotatably driven. 

5 Claims, 3 Drawing Figures 
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COUPLNG MEANS FOR CONTAINERS SUCH AS 
TWO ROTATABLY MOUNTED DRUMS 

The invention relates to an apparatus having a first 
member, such as a drum, which can be moved over a 
predetermined path, means for driving the first mem 
ber along the predetermined path, and a second mem 
ber such as a vessel, for conveying material to be fed 
to the drum, which can be connected to the first mem 
ber to share in its movement. 

It is an aim of the invention to provide a simply con 
structed apparatus of the kind specified ensuring that 
if a heavyweight second member is used it will follow 
the first member accurately in its movement over the 
predetermined path without causing undesirably heavy 
stressing. 
To this end according to the invention an apparatus 

of the kind specified is characterised by a guide mem 
ber for guiding the second member over its path deter 
mined by the connection to the first member during the 
movement thereof. 

In an apparatus of the kind specified, having a motor 
driven drum which can be rotated around an axis of ro 
tation, and a displaceable conveying vessel which can 
be connected in sealing-tight relationship to the drum, 
according to the invention the guide member has an in 
ternal cylindrical wall portion which, during drum rota 
tion, is aligned by its centre line with the axis of rota 
tion of the drum and acts as a guide path for a member 
always occupying the same or substantially the same 
place in relation to the vessel during rotation. The guid 
ing of this member along the guide path formed by the 
cylindrical wall portion not only satisfactorily guides 
the vessel, but also locks it in its connected position. 

If the apparatus according to the invention is pro 
vided with conveying means for displacing the vessel 
between a predetermined starting position, in which 
the vessel is brought up to the apparatus, and a con 
necting position suitable for sealing-tight connection to 
the drum, advantageously according to the invention 
the member occupying the same or substantially the 
same place in relation to the vessel during rotation is 
brought up by the conveying means. The purpose of 
these means is to move the vessel into its correct fixed 
connected position in relation to the treatment appara 
tus. This applies more particularly when the conveying 
means comprise a lifting device for lifting the vessel out 
of a predetermined starting position into its connecting 
position suitable for sealing-tight connection to the 
drum. The lifting device, or more generally speaking 
the conveying means, can therefore move the member 
which always occupies the same place into its correct 
place in relation to the guide member. 
Very simply according to the invention the guide 

member belonging to the treatment apparatus also 
forms part of the lifting device, which is in that case in 
cluded in the treatment apparatus. In that case accord 
ing to the invention the guide member takes the form 
of a member which can be moved substantially verti 
cally and whose internal cylindrical wall portion acts in 
its lowest position as the supporting member for sup 
porting the member which always occupies the same or 
substantially the same position in relation to the vessel 
during rotation, and in its highest position acts as the 
guide path for the member. In a very simple construc 
tion according to the invention the member which al 
ways occupies the same or substantially the same place. 
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2 
in relation to the vessel forms part of a gripping mem 
ber which can be displaced vertically by the aforemen 
tioned member via the guide member and during its up 
ward movement grips a vessel which is in the aforemen 
tioned predetermined starting position and lifts it into 
its aforementioned connecting position, and during its 
downward movement returns a vessel which is in the 
aforementioned connecting position to the starting po 
sition. Conveniently, to automate the apparatus ac 
cording to the invention, it is completed by conveying 
means for moving a vessel into its aforementioned pre 
determined starting position and moving a vessel out of 
such position. 
A detailed description will now be given of a non 

limitative exemplary embodiment of the invention, 
namely an apparatus for moving boned, brine-injected 
ham, with reference to the accompanying drawings, 
wherein: 
FIG. 1 is a partly sectional front elevation of the 

treatment apparatus according to the invention; 
FIG. 2 is a section, taken along the line II-II in FIG. 

1, and 
FIG.3 shows, to an enlarged scale and in perspective, 

a detail of the apparatus illustrated in FIGS. 1 and 2 
which is of importance. to the invention. 
The apparatus illustrated, for moving boned, brine 

injected hams, mainly consists of a fixed frame 1 having 
a spindle 3 which is supported in bearings 2 and at 
tached to a drum 4. Attached to the spindle 3 is a 
sprocket wheel 5 for rotatably driving the spindle 3 in 
any suitable manner, or instance, via a hydraulic motor 
(not shown). The spindle 3 is formed with an axial bore 
6 which discharges at one end into the drum 4 and can 
be connected at its other end to a vacuum pump (not 
shown). 
The drum 4 can be connected in sealing-tight rela 

tionship via a flange 7 to a conveying vessel 8 having 
a similar flange 9 to this end. The conveying vessel 8 
takes the form of a carriage having wheels or rollers 10 
and can be driven from outside the apparatus into its 
starting position (shown in chain lines in FIG. 2) be-, 
neath the drum 4. 
As will be explained in greater detail hereinafter, the 

vessel 8 must be lifted out of this starting position into 
its connecting position (shown in solid lines in FIGS. 1 
and 2), in which the vessel is so connected in sealing 
tight relationship to the drum 4 that a vacuum can be 
set up inside the drum and the vessel connected thereto 
via the axial bore 6 in the spindle 3. The apparatus in 
then ready to rotate the drum 4 with the vessel 8 con 
nected thereto. 
To lift the vessel 8 from its starting position into its 

connecting position, the machine has a lifting device 
which will now be described in detail. 
Disposed on the supporting frame 1 is a two-part ver 

tical guide 11 for a guide plate 12 which can be moved 
in the vertical direction (cf. more particularly FIG. 3). 
The top portion of the guide plate 12 is formed with a 
horizontal straight slot 13 and has thereunder a round 
aperture having an internal cylindrical wall portion 14. 
The slot 13 guides a pin 15 which is inserted therein 

parallel with the spindle 3 and is disposed at one end 
16 of a tumbler 18 hinging around a hinge pin 17 dis 
posed on the supporting frame 1. At its other end 19 
the tumbler 18 is hingeably connected to a connecting 
rod 20. 
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As illustrated most clearly in FIG. 2, a force exerted 
on the tie-rod 20 exerts to the right via the tumbler 18 
and the pin 15 borne thereby a lifting force on the 
guide plate 12 which lifts it out of its lowest position 
(shown in chain lines in FIG. 2) into its top position 
(shown in continuous lines). The tie-rod 20 can be 
moved to the right, as viewed in FIG. 2, to perform this 
lifting movement via a double-acting hydraulic actua 
tor (not shown). 
The round opening, below the slot 13 in the guide 

plate 12, with its cylindrical wall portion 14 transmits 
the lifting movement exerted on the guide plate 12 to 
a roller 21, bearing against the wall portion 14, of a 
gripping member 22 (shown to a larger scale in FIG.3). 
On its side remote from the roller 21 the gripping mem 
ber 22 has a projecting portion 23 via which it can en 
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gage behind or beneath projecting flange 9 of a vessel 
8, as shown most clearly in FIG. 1. FIG. 3 shows the sit 
uation after the wall portion 14 of the guide plate 12 
and the roller 21 have fifted the gripping member 22 
into its highest position. A conveying vessel 8 (not 
shown in FIG. 3 to simplify the drawing) bearing via its 
flange 9 against the projecting portion 23 of the grip 
ping member 22 is then in its aforementioned connect 
ing position, in which it is connected in sealing-tight re 
lationship to the drum 4 by co-operation between the 
guide plate 12 and the gripping member 22 (cf. the po 
sition of guide plate 12, gripping member 22 and vessel 
4 shown in continuous lines in FIG. 2). To prevent the 
gripping member from being subjected to an excessive 
tilting force during its movement in the vertical direc 
tion, it runs via guide rollers 24 in a two-part guide 25. 

In the connecting position of a vessel 8, the roller 21 
assumes a fixed position in relation to the vessel 8, due 
to the rigid connection of the roller 21 via the gripping 
member 22, the projecting portion 23 and the flange 9 
of the vessel. When the vessel, together with the drum 
4 connected thereto, rotates around the axis 3, there 
fore, the centre line of the roller 21, parallel with the 
axis 3, describes a cylindrical plane. This fact is used in 
dimensioning the guide plate 12 and the gripping mem 
ber 22, the centre line of the cylindrical wall portion 14 
of the guide plate 21 being aligned with the axis of rota 
tion of the spindle 3 in the top position of the guide 
plate 12 (associated with the coupling position of the 
vessel 8, cf. more particularly FIGS. 2 and 4). Conse 
quently, the roller 21 of a gripping member 22 corotat 
ing with the drum 4 and a vessel 8 is guided along the 
cylindrical portion 14 of the guide plate 12 which re 
mains stationary in such top position during rotation. 
During rotation, the wall portion 14 always exerts via 
the roller 21 and the gripping member 22 a radial in 
wardly directed force on the flange 9 of the vessel 8, 
which therefore remains rigidly connected to the drum, 
even if no vacuum were to be applied. 
Since the guide plate 12 can be moved only in one di 

rection, namely the vertical direction, the roller 21 and 
therefore the gripping member 22 and the vessel 8 can 
be displaced in relation to the drum only when the ves 
set is immediately thereabove or therebelow. In the 
first-mentioned case, the vessel presses by its whole 
weight against the drum flange 7, so that there is no risk 
that the connection between the drum and the vessel 
may be broken. In the second-mentioned case (shown 
in continuous lines in FIGS. 1 and 2), after the removal 
of the vacuum from the drum and vessel, the connec 
tion can be broken by cancelling out the force exerted 
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4. 
to the right on the tie-rod 20 and driving the tie-rod 20 
to the left, so that the guide plate 12 and the gripping 
member 22 are driven downwards. 

In the bottom position of the gripping member 22 its 
projecting portion 23 is free of the flange 9 of the ves 
sel, which comes to a stop in its starting position during 
the downward movement of the gripping member. By 
means of a conveying device of any suitable kind, 
shown diagrammatically by a horizontal arrow T in 
FIG. 2, the vessel can then be moved away and re 
placed by the next vessel. If the conveying device is au 
tomatic, its control must of course be adapted to the 
control cycle of the apparatu described, for instance, 
by connection to the control system of the rotating ap 
paratus. 
The apparatus described operates as follows. 
A conveying device T adapted to the operational 

cycle of the treatment system moves a vessel 8 contain 
ing brine-injected ham to be treated by the apparatus 
into its starting position below flange 7 of drum 4 
(shown in chain lines in FIG. 2). The apparatus is then 
set into operation, for instance, via a signal transmitter 
which co-operates with the conveying device T and de 
livers a starting signal to the treatment apparatus. If no 
special conveying device T is used, the operators can 
of course deliver a starting signal of this kind to the 
treatment apparatus. 

In reception of the starting signal makes the hydrau 
lic actuator (not shown) exert a force to the right, as 
viewed in F.G. 2, on the tie-rod 20 so that the tumbler 
18 is pulled out of its position shown in chain lines in 
FIG. 2, the tumbler pin 15 moving to the left in the slot 
13 in the guide plate 12. The guide plate 12 is therefore 
driven upwards so that the gripping member 22 bearing 
via the roller 21 against the underside of the cylindrical 
inside wall 14 is also lifted. During this upward move 
ment, the gripping member 12 grips via its projecting 
portion 23 beneath the projecting flange 9 of the vessel 
8, so that the latter is lifted and moved into its connect 
ing position (shown in continuous lines in FIGS. 1 and 
2). As clearly illustrated in FIG. 1, all the parts and 
members 11-25 inclusive of the treatment apparatus 
are disposed both on one side (the left-hand side in 
FIG. 1) and the other side (the right-hand side in FIG. 
1); the identical members on both sides of the appara 
tus are identically operated, so that the vessel 8 is lifted 
correctly into its connecting position. The lifting func 
tion of the guide plate 12 and the gripping member 22 
is therefore terminated. 
When the vessel 8 has been raised into its connecting 

position, a vacuum is set up in the drum and vessel via 
the bore 6 in the spindle 3; as soon as the vacuum has 
reached its required value, the spindle 3 starts to be 
driven in rotation via the sprocket wheel 5 so that the 
drum 4 and the vessel 8 are slowly rotated as a unit. 
The roller 21 of the gripping member 22 rigidly con 
nected to the drum 4 and the vessel 8 moves along the 
cylindrical inside wall 14 of the guide plate 12 and is 
guided in its rotary movement by the wall 14. 
This is why the plate 12 is called a guide plate. Al 

though in the embodiment described this plate forms 
part of the lifting device used, the lifting function can 
clearly also be performed by other members. For in 
stance, the vessel can be lifted out of its starting posi 
tion into its connecting position by a lift or other hoist 
ing device disposed below the treatment apparatus, two 
guide rollers 21 disposed on the vessel being shifted 
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during this movement into the opening in the plates 12 
bounded by the cylindrical wall portion 14, the rollers 
and plates also briefly moving in relation to one an 
other in the horizontal plane to make this possible. The 
locking of the vessel in its position connected to the 
drum by the guide plate 12 can of course also be per 
formed in other ways. Clearly, however, as a rule the 
embodiment described is preferable, in which the guide 
plate 12 forms a guide member, a part of the lifting de 
vice, and a locking member. 
During the rotation of the drum 4 and the vessel 8 for 

several minutes at a speed of 8-14 r.p.m., the contents 
of the vessel inside the drum and the vessel experience 
a tumbling movement which will not be described in 
greater detail. 
As soon as rotation has terminated and the vessel has 

returned to its connecting position (shown in continu 
ous lines in FIGS. 1 and 2), first the vacuum in the ves 
sel and drum is cancelled out. Then the double-acting 
actuator (not shown) drives the tie-rod 20 to the left, 
so that the guide plate 12 (then again acting as part of 
a lifting device) slides down in the guides 11 and there 
fore also lowers the gripping member 22 and the vessel. 
8 borne thereby. The vessel 8 then moves back into its 
starting position and can then be removed by the con 
veying device T and replaced by the next vessel 8 with 
its contents. 

It has already been stated in relation to the various 
function of the guide plate 12 that there are other pos 
sible ways of producing the lifting and locking effects 
performed thereby. However, it is also clear that other 
modifications can be made to the shape, function and 
arrangement of the parts of the treatment apparatus de 
scribed hereinbefore and illustrated in the drawings 
without exceeding the scope of the invention. 
We claim: 
1. In a mixing apparatus having a first vessel mounted 

for rotation about an axis and a second vessel mount 
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6 
able on said first vessel for rotation with said first vessel 
about said axis, the improvement of guide means hav 
ing a guide surface extending circumferentially about 
said axis and follower means extending between said 
second vessel and said guide surface, said follower 
means engaging said guide surface and securing said 
first and second vessels in sealed relationship with one 
another at all rotational positions of said first and sec 
ond vessels with respect to said axis. 

2. A mixing apparatus as claimed in claim 1 wherein 
said guide means is mounted for movement between a 
first position in which the guide surface extends cir 
cumferentially as aforesaid and a second position in 
which the centre of gravitation of said guide surface is 
offset with respect to said axis and means for moving 
said guide means to and from said first and second posi 
tions to move said vessels into and out of sealed rela 
tionship with one another. 

3. A mixing apparatus as claimed in claim 2 wherein 
said second position is lower than said first position and 
said means for moving said guide means serves to ele 
vate said second vessel into engagement with said first 
vessel. 

4. A mixing apparatus as claimed in claim 3 wherein 
said guide means includes a plate member having a cir 
cular opening therein, the peripheral edge of said circu 
lar opening forming said guide surface, and slide means 
for mounting said plate for movement between said ele 
vated and lowered position of said guide surface, said 
follower means including means for engaging said sec 
ond vessel and elevating it into sealing engagement 
with said first vessel in response to movement of said 
guide plate from said lowered to said elevated position. 

5. A mixing apparatus as claimed in claim 1 wherein 
said follower means includes clamping means for 
clamping said second vessel in said sealed relationship 
with respect to said first vessel. 
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