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(54) Vibrator mixer

(57) Avibratory mixerfor mixing
ingredients, e.g. paint, by shaking
comprises aload platform (51) for
receiving a container (88) which holds
the ingredients to be mixed, clamping
means (47) cooperable with the load
platformto clamp a container (88)
therebetween, means (14,26 to 48) for
effecting relative movement between
the load platform (51) and the clamping
means (47) soasto clampand unclamp
acontainer, said means comprising at
least one lead screw (38, 42) and afirst
motor (14) operable to drive thie or each
screw, the or at least one ofthe lead
screws (42) being axially movable. The
apparatus further comprises a.second
motor (13) operable to shake the load
platform (51), and control means
operable to control the sequence of
operation of the apparatus and
comprising switch means (65)°
connected in circuit with the first motor
{14) and actuatable on axial movement
ofsaid the or at least one lead screw (42)
which takes place due to the reaction of a
container (88) being clamped between
the load platform (51) and the clamping
means (47), the arrangement being such
thatthe first motor (14) is de-energised
before the second motor (13} i |s
energised.
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SPECIFICATION
Vibratory mixers

This invention relates to vibratory mixers for mixing
ingredients and has particular, but notexclusive, re-
ference to the mixing of paints either in production
oratthe point of sale.

Itis becoming increasingly popularto selecta pre-
cise colour shade for a glass or emulsion paintandto
have that colour mixed atthe point of sale. Thisin-
volves taking a container of a base colour and adding
to itone or more tinterg according to the formula per-
taining to the selected shade, and then shaking or
vibrating the container using a vibratory mixerto ef-
fect thorough mixing.

Vibratory mixers-are known and suffer from cer-
tain disadvantages. One particular known vibratory
mixer is disclosed in GB-A-1,586,953 and comprises
aloadtable for receiving a container holding the in-
gredients to be mixed, a clamping plate movable re-
lative to the load platform to clamp and unclamp the
container therebetween by means of axially fixed
lead screws driven by a motor. When a containeris
to be clamped between the load table and the clam-
ping plate, itis placed on the load table and the
motor then actuated which rotatably drives the lead
screws in unison and thus moves the clamping plate
towards the load table. When the clamping plate en-
gages the container on the load platform, the motor
is stalled which increases the current therethrough.
The stall current is sensed and when it reaches apre-
determined value, the motor is de-energised or the
power reduced sufficiently to obtain a hold situation.

There are a number of problems with this known
arrangement, one being that both metallicand syn-
thetic plastics containers are used in the paintin-
dustry and the clamping force cannot be adjusted
with the result that containers can be damaged on
clamping with an attendant problem of the contents
leaking when shaken. Another problem is thata
given machine hasto be ableto accept a relatively
large range of container sizes, for example from 1/4
litre to 25 litres and there is no provision for identify-
ing the container size or material from whichiitis
constructed. Accordingly, it has been found that not
only does this known machine suffer from over-
clamping butalso from underclamping, the latter
meaning that a container can be thrown off the load
platform when shaken. A third problem is thatfluc-
tuations in the power supply for the clamping motor,
which are notuncommon, appear to affect the clam-
ping force which again, may be too high ortoo low.

Itis an object of the present invention to provide a
vibratory mixer which obviates the aforementioned
problems.

According to one aspect of the presentinvention
thereis provided a vibratory mixer for mixing in-
gredients by shaking comprising aload platform for
receiving a container which holds the ingredients to
be mixed, clamping means cooperable with theload
platform to clamp a container therebetween, means
for effecting relative movement between the load
platform and the clamping means so asto clamp and
unclamp a container, said means comprising atleast
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one lead screw and a first motor operable to drive the
oreach screw, the oratleastone of the lead screws
being axially movable, the apparatus further com-
prising a second motor operable to shake the load
platform, and control means operable to control the
sequence of operation of the apparatus and compris-
ing switch means connected in circuit with the first
motor and actuatable on axial movement of said the
oratleast one lead screw which takes place dueto
the reaction of a container being clamped between
the load platform and the clamping means, whereby
the first motor is de-energised before the second
motoris energised.

Preferably, two interconnected lead screws are
provided, one of which is axially movable and the
other axially fixed, with the latter being driven. Also
the clamping means, which may be inthe formofa
plate, is preferably moved relative to the load plat-
form and which is thus carried by the lead screw(s).
In order to accommodate the axial movement of at
least one lead screw as aresult of the reaction of a
container when contacted by the clamping means,
the latteris set out of parallel with the load platform
by an amount substantially equal to the axial move-
ment of the movable lead screw, whereby in the final
clamped position of a container the clamping means
and the load table are substantially mutually parallel.
The axial movement ofthe movable lead screw is
preferably of the order of 2mm.

The switch meansis preferably located at the end
ofthe movable lead screw and spaced therefrom by
a predetermined distance, such as Tmm, so asto be
actuated by the lead screw when itis moved axially
by container reaction. Actuation of the switch means
de-energises the first motor and unless instantan-
eous arrest thereof is provided for, the motorwill
overrun probably by about up to 3mm but this is ac-
ceptable, indeed desired, in order to finalise the con-
tainer clamping. The load platform and/or clamping
means may be lined with aresilient material into
which the container becomes embedded to some ex-
tentto help secure itin the clamped position.

The control means may comprise timing means
which operates to energise the second motoronce
the first motor has been de-energised and then vice-
versa when the clamped container has been shaken
orvibrated for a predetermined period of time,
whereby the containeris automatically unclamped
forremoval.

Thefirst motor may drive the oreach lead screw
via a belt which extends between a pulley onthe
output shaft of the motor and a pulley on a counter-
shaft which is fitted with a further pulley around
which extends a further belt engaging a still further
pulley on afurther shaft substantially parallel to the
countershaftand carrying a bevel gear which mates
with a further bevel gear carried by the driven lead
screw. Itisimportant for the countershaft and the
further shaft to be maintained substantially parallel
and to this end, the two shafts may be interconnec-
ted by an adjustable linkage. When the first motor s
de-energised with a container in the clamped posi-
tion, itisimportant that the drive train to the driven
lead screw is locked so as to preventinadvertent
movement which might resuitin overclamping or
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- underclamping. Accordingly, one of the pulleysin
the drive train may be provided with a series of ex-
tensions which are engageable by a pawl member
‘actuated by a solenoid on de-energisation of the first

5 motor so asto prevent rotation of the pulley and
hence movement of the drive train.

The second motor may-drive a vibratory mech-
anism via a beit and pulley arrangement, the vibra-
tory mechanism comprising a flywheel whichis

10 attachedtoaninnerframe carrying the load platform
and suspended from a main, and stationary frame
forrelative movement with respect thereto. The con-
nection of the flywheel to the inner frame may bevia
an eccentric pin but thiscloses the gap between the

15 end of the output shaft of the second motorandthe
inner frame which means thatitis acumbersome
and time-consuming exercise to change a drive belt
which is necessary from time to time in view ofthe
load thereon. According to a preferred feature of the

20 presentinvention, the eccentric pinis made remov-
able by providing athreaded connection with the fly-
wheel and providing a head on the pin for screwing
and unscrewing the pin. Thus, belt changing for the
second motor is a simple matter and all that is requi-

25 redisthe removal of the eccentric pin.

In orderto effect belt tensioning, the firstand

- second motors are preferably mounted on adjust-
able plates or cradles which may be slidingly or
hingedly mounted on the main frame.

30 Themachinemaycomprise afeed platform which
may be provided with means for assisting move-
ment of a containerto and fromthe load platform.
The means may comprise driven or freely rotatable
rollers. lf required, the machine may also be prov-

35 ided with an unloading platform, wherebyacon-
tainer may be moved from the feed platform to the
load platform, clamped, shaken, unclamped and
then moved to the unloading platform. Such an
arrangementis particularly relevantto a continuous

40 productionline. !

According to another aspect of the presentinven-
tion there is provided a vibratory mixer for mixing
ingredients by shaking comprising a load platform
forreceiving a container which holdstheingredients

45 to bemixed, clamping means cooperable with the
load platformto clamp a containertherebetween,
means for effecting relative movementbetween the
load platform and the clamping meansso asto
clamp and unclamp a container, first motormeans

50 forming partof said means to effect said relative
movement, and second motor means operable to ef-
fect shaking ofthe load platform to mix thein-
gredientsin aclamped container, the firstand
second motormeans being located generally op-

55 posite one anotherin a given direction so assubstan-
tially to balance the machine in that direction.

According to another aspect of the invention there
is provided a vibratory mixer for mixing ingredients
by shaking comprising a foad platform for receiving

60 acontainerwhich holds the ingredients to be mixed,
clamping means cooperable with the load platform
to clamp a container therebetween, means for effect-
ing relative movement betwegen the load platform
and the clamping means so as to clamp and unclamp

65 acontainer, afeed platfiorm mounted generally
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coplanarwith the load platform when the latterisina
container-receiving position and operable to receive
acontainerto be loaded on to the load platform, the
feed platform being provided with means for assist-
ing the movement of a container from the feed plat-
formto the load platform.

The means may comprise driven or freely rotat-
able rollers and an unloading platform similarto the
feed platform may be provided on the opposite side
ofthe load platform. '

Avibratory mixerin accordance with the present
invention will now be described in greater detail, by
way of example, with reference to the accompanying
drawings, in which:-

Figure 1is a perspective view of the mixer,

Figure 2is a diagrammatic front view of the
machine with certain components removed and
others cutaway,

Figure 3is aplanview of Figure 2,

Figure4is aside view of Figure 2,

Figure 5is adetail to alarger scale of Figure 2,

Figure 6is asection onthe line VI-Vl of Figure 5,

Figure 7is adetail to a larger scale of Figure 4,

Figure 8is adetail of Figure 3, to alargerscale
showing acomponentin an operative position,

Figure 9is a partview of Figure 8,to asmaller
scale, showing the componentin an inoperative pos-
ition,

Figure 10is a diagrammatic side view of the mixer
of Figure 1 with the casing removed,

Figure 17is asection ontheline Xl1- Xl of Figure 10,

Figure 12is a plan view of Figure 10 with certain
parts removed, and

Figure 13is a block circuit diagram of control
means forthe machine.

Referring firstto Figures 1to 7, the vibratory mix-
ing machine is free standing on four feet secured be-
neath an outer main frame 101 which is covered by
lower front, rear and side panels 10 and by upper
side panels 3, arear panel 4, a top panel 5, and partial
front panels 6 between which is mounted adoor7
and above which is located a control panel 8. The
outer main frame 101 comprises a base framework
102 to which the feet 100 are attached and an upright
framework comprising four upright members 103
attached to the base framework 10 front and rear
pairs of which are interconnected by support mem-
bers 104 (Figures 10to 12). Abase 1 and an upright
frame 2 are connected together to form a composite
frame which is suspended from the outer main frame
101 by four resilient means such as shock absorbers 5
105 or springs (Figures 10to 12). The base 1 extends
beyond the uprightframe 2 both to the frontand to
the rearto provide supportforfront and rear plat-
forms9and 11, the former being a feed platform pro-
vided with staggered rows of rollers 12 to facilitate
the loading of the machine as will be described.

The front ofthe base 1 accommodates an electric
motor 13 operable to drive a vibratory mechanism,
and hereinafter referred to as the shake motor, and
the rear of the base 1accommodates an identical el-
ectric motor 14 operable to effect clamping of acon-

<y

&k

&

- tainerand hence referred to hereinafter asthe clam-

130

ping motor. The shake motor 13 has a pulley 15
connected to its output shaft 16, the pulley receiving-
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a belt 17 which extends around a further pulley 18
attached to a shaft of an eccentric mechanism 19 em-
ployedto effect vibrational or shaking movement of
aninnerframe 21 which is connected to the upright
frame 2 by resilient means (to be referred to hereinaf-
ter) having a damping effect. The pulley 18 actsasa
flywheel and is attached to the innerframe 21 by an
eccentric pin 22 which is threadedly received by the
pulley, is stepped axially to locate the pin andis
formed with a square (or other shaped) head toen-
ableitto be engaged by a spanner orthe like forre-
moval when the drive belt 17 has to be replaced

. whichis necessary from time to time in view ofthe
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load thereon. Removal of the pin 22 opens up the gap
between the pulley 18 and the innerframe 21so asto
allow fast belt replacement which is very cumber-
some and time-consuming in known machines. The
shake motor 13 is mounted on a plate 23 provided
with slots through which pass bolts adjustably to se-
curethe plate to the base 1, this arrangement ailo-
wing simple sliding movement of the plate, and
hence motor, relative to the base 1 to effecttension-
ing of the belt 17. A further eccentric pin 24 attaches
the other end of the vibratory mechanism 19tothe
innerframe 21, this pin being carried by a counter-
part 18’ to the pulley 18, except that itis notgrooved,
to preserve balance, the counterpartalso acting asa
flywheel.

The clamping motor 14 is mounted on the base 1
via a plate 25 hinged to the base frame so as to effect
simple tensioning of adrive belt 26 received by a
pulley 27 on the output shaft 28 of the motor and ex-
tending upwardly to a pulley 29 connected to a coun-
tershaft 31 extending transversely of the machine.
Thebelt 26 is a V-belt and a toothed drive belt 32 ex-
tends between atoothed pulley 33 on the counter-
shaft 31 and a toothed pulley 34 on a further shaft 35
which also extends transversely of the machine.

The shaft 35 carries atone end a 45° bevel gear 36
which meshes with a similarbevel gear 37 carried at
one end of a generally vertically-extending lead
screw 38 which is rotatably mounted at the otherend
in abracket 39 on the innerframe 21 such that lead
screw is fixed in its axial diregtion. The innerframe
21 has acrosshead 41 (Figure 3) extending between
the opposed side members gfthe frame on whichis
mounted a pair of bearings (not shown) on either
side of the pulley 34 for the shaft 35. The bevel gears
36,37 provide reduction gearing between the clam-
ping motor 14 and the lead screw 38.

The lead screw 38 is located at one side of the inner
frame 21 and a generally similarlead screw 42 is pro-
vided atthe opposed side of the frame, the two lead
screws being interconnected by a toothed drive belt
43 received by respective toothed pulleys 44 on the
lead screws, whereby the latter are drivenin unison.
The lead screws 38 and 42 are received at their upper
endsin, and guided by, bearings 45 attached to the
crosshead 41 of the inner frame 21 with the lower
ends rotatably mounted in respective brackets 39
{already referred to) and 46 attached to the inner
frame 21. A clamping plate 47 extends between, and
is carried by, the lead screws 38 and 42, being sec-
ured by respective pairs of nuts 48, the plate being
faced or lined with a sheet of resilient material 49
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(Figure 2).

Between the lower ends of the side members of
the innerframe 21 there extends aload platform 51in
the form of a plate which is also faced or lined op-
posite to the clamping plate lining 49 with a sheet of
resilient material 42. Thus theinnerframe 21, the
lead screws 38 and 42, the clamping plate 47 and the
load platform 51 all vibrate or shake when the shake
motor 13is energised.

Returning nowto the lead screw 42, this is moun-
ted so asto be axially movable (unlike the lead screw
38)in accordance with the principal feature ofthe
presentinvention. This mounting is achieved by pro-
viding a pair of thrust races 53 and 54 (best seenin
Figures 5 and 6) on the lead screw 42 on either side of
the generally horizontal portion of the mounting
bracket 46, the race 53 normally being held in contact
with the bracket 46 by a stepped collar 55 engaging a
shoulder 56 on the lead screw 42 on one side and the
thrust race 53 on the other side. A spring 57 acts be-
tween a shoulder 58 on the collar 55 and the thrust
race 53. The thrust race 54 is held in contact withthe
bracket 46 by a spring 59 (which is strongerthan the
spring 57) acting between the race and a washer 61
held against afurther shoulder 62 on the lead screw
42 by anut 63. The spring 59 surrounds a bush 64
which is shorter by 2mm (or some other preselected
measurement) than the axial distance between
shoulder 62 and the underside of the thrust race 54.

Normally, the lead screw 42 is held in the position
shownin Figures 2, 5and 8in which the upperendis
spaced (preferably by 1Tmm) from the actuating lever
or button of a microswitch 65 mounted on the inner
frame 21 and connected in circuit with the clamping
motor 14. However, when subjected to an upward
force (as will be described), the lead screw 42 moves
upwardly until the washer 61 takes up the gap (2mm)
between itself and the lower end of the bush 64,
whereupon further axial movement relative to the
inner frame 21 is prevented by the bracket 46. This
axial movement ofthe lead screw 42 increases (by
2mm) the distance between the shoulder 56 onthe
lead screw and the bracket 46 but the spring 57
serves to hold the thrust race 53 in contact with the
bracket, thus preventing the race from clattering. The
factthat the spring 59 is stronger than the spring 57
meansthat the lead screw 42 is always held inthe
downward position of Figures 2, 5 and 6 unless sub-
jected to an upward force.

It should be noted that the clamping plate 47 is pur-
posely arranged to be out of parallel with the load
platform 51 when the lead screw 42 is in the position
of Figures 2, 5 and 6, the extent of non-parallelism
being the amount of axial movement of the lead
screw 42 which is permitted which is 2mm in the il-
lustrated embodiment. Thus the right-hand side (as
seen from the front of the machine) of the clamping
plate 47 is lower by 2mmthan the left-hand side so
that when the lead screw 42 moves upwardly by
2mm, the clamping plate 47 and the ioad platform
will be parallel. :

Itisimportantthatthe countershaft 31 and the
shaft 35 are maintained mutually parallel and to this
end, they are interconnected by an adjustable lin-
kage 66 (Figure 4) comprising a link 67 having a cylin-
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drical collar 68 at one end and containing aresilient
bush 69 through which a bolt 71 extendsto secure
the link to the adjacentend of the countershaft 31. A
similar link 72, collar 73, bush 74 and bolt 75 is assoc-
iated with the adjacent end of the shaft 35. The two
links 67 and 72 are slotted to receive respective bolts
76 extending through a connecting member 77,
whereby the effective length of the overall linkage 66
can be adjusted to maintain the shafts 31-and 35 par-
allel when belt stretch occurs and when a new belt32
isfitted. The linkage 66 is also used to connectthe

" innerframe 21 to the upright frame 2, the bushes 69

15

20

25

30

35

and 74 serving as the resilient damping meanspre-
viously referred to.

The end ofthe countershaft 31 opposite the pulley
29is provided with disc 80 having a plurality of hard-
ened pins 78 (Figures 8 and 9) extending fromone
side thereofand arranged on acircle. A pawl 79is
pivotally mounted at one end on the crosshead 41 of
theinnerframe21 and is engageable at the otherend
with an adjacent pin 78 on the pulley when pivoted to
the operative position (Figure 8) by a solenoid 81
(Figure 13). Thus the pawl, when in the operative
position, prevents the countershaft 31 from rotating
and thus locks the drive train 14, 26 to 38.

The control panel 8 is provided with an emergency
switch 82, aSTART button or switch 83, an UP {un-
clamp) button or switch 84 and an adjustable timer
85, the components of the overall control circuit
being housed in the top ofthe machine behind the
control panel. Figure 13 is a block diagram of the con-
trol circuit and shows the START switch 83 connec-
ted to the clamping motor 14 viathe emergency
switch 82 and the microswitch 65 associated with the
lead screw 42, the microswitch normally being open

. whenthelead screw is in the position of Figures 2,5
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and 6. Thus if the switches 82 and 65 are both closed
andthe START switch is operated, the clamping
motor 14 will be energised, provided a door switch
86 has been closed by virtue ofthe door 7 has been
properly closed. A door lock 87 is energised atthe
same time in order to prevent access to the interior of
the mixer whilst the latteris operational. The clam-
ping motor 14 will run until the microswitch 65 is op-
ened by axial upward movement ofthe lead screw
42,the operation of the motor serving to drive the
lead screw 38, via the drive train 26 to 37, and hence
thelead screw 42 via the drive’ belt43. The lead
screws 38, 42 are driven in a direction such thatthe
clamping plate 47 is driven (lowered) towards the
load piatform 51 on which has been placed one or
more containers 88 holding the ingredients to be
mixed, such as a base paintandtinter(s). Ifacon-
tainer 88is heavy, it canfirst be placed on the feed
platform 9 and then pushed on to the load platform

-51, this movement being facilitated by the feed plat-

formrollers 12.

As soon as the clamping plate 47 contacts the top
ofthe or each container 88, which mustal! be ofthe
same height for a given operation of the mixer, the
resulting reaction imparts an upwardforce onthe
lead screws 38 and 42 which has no effect onthe lead
screw 38 as it is axially fixed, butthe lead screw 42
moves upwardly in the manner already described to
actuate (close) the microswitch 656 and thus de-

70

75

80

energise via relevant circuitry the clamping motor
14. The clamping motor 14 will run on alittle after
de-energisation such that the clamping plate 47 will
be driven further towards the load platform (these
two components now being parallel) by up to 3mm
{depending onthe extent of the inertiain the drive
train 14, 26 to 38) which finalises the clamping ofthe
or each container 88 before vibration or shaking
thereofis commenced.

Stringent tests have been carried out on the clam-
ping arrangements for containers on the load plat-
form 57 and have shown that itis extremelyreliable,
whereby under clamping or over clamping does not
occur, thus overcoming the serious disadvantages of
known mixers discussed above. Heavy metal con-

- tainers of 30kg in weight to small 1 litre plastic cans

85

have been clamped and shaken by a given machine
without problems.

When the clamping motor 14 has been de-
energised, the timer 85 is rendered operative (which
has been previously setto the desired duration for

~ which shaking is required to effect thorough mixing

920

ofthe ingredients in the container(s) 88, and the
shake motor 13 energised for the set period of time.
The shake motor 13 rotates the vibratory mechanism
19 and thus shakes or oscillates the inner frame 21

_ relative to the base frame 1 and upright frame 2. The
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load platform 51 is likewise shaken as is each con-
tainer 88 thereon. When the shake motor 13isen-
ergised, the solenoid 81 associated with the pawl 79
is energised, thus pivoting the pawl into engage-
ment with an adjacent pin 79 on the disc 80, whereby
the drivetrain 14, 26 to 38 is locked so that no move-
ment thereof due to the oscillation of the inner frame
21 can cause unclamping or further clamping move-
ment ofthe clamping plate 47.

When the timer 85 times out, the shake motor 13is
de-energised as is the solenoid 81 so thatthe pawl 79
disengages the adjacent pin 78, thus freeing the
drive train 14, 26 to 38. The circuitis so designed as
to effect a short delay after shaking, after which an
upward drive timing device then energises the clam-
ping motor 14 in the reverse direction, thus raising
the clamping plate 47 to unclamp the container(s) 88,
the extent of the raising of the clamping plate 47
being predetermined and when reached, de-
energises the clamping motor 14 and opens the door
lock 87 to allow the door 7 to be opened and the con-
tainer(s) 88 removed. If for some reason the clam-
ping plate 47 has to be raised out of the normal sequ-
ence, the UP button 84 is actuated.

Inorder to prevent any likelihood of a container 88
being overclamped, thus probably damaging itand

- allowing the contentsto leak, the clamping motor 14

120

125
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is fused so that if the drive current exceeds apred-
etermined value, the motor will be de-energised.
Itwill be observed that the identical shake and
clamping motors 13, 14.are located one at the front
and one at the rear ofthe machine, onthe base 1,and
thisisintentional so asto imparta basic balancein
the fore-and-aft direction of the machine. The
machine is symmetrical from side to side save forthe
components of the drive train 26 to 37 which giverise
to atransverse imbalance. To compensate for this,
the base frame 1 is weighted {for example by provid-

@
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ing a solid frame component as opposed to atubular
component), whereby the machine is balanced both
from frontto rear and from side to side which makes
itvery stable. Furthermore, a counterbalance 106
{(Figures 2 and 3) is provided on the shaft of the
shaker 19 to compensate the weight of the moving
innerframe 21.

Theillustrated machine may be modified by prov-
iding a rear door as well as a front door and making
the rear platform 11 an unloading platform, prefer-
ably fitted with rollers or other means to assistin the
removal of containers thereto from the load platform
51. With this arrangement, a continuous (and auto-
matic if required) loading, mixing, unloading sequ-
ence can be employed.

The present invention provides a vibratory mixer
which effects very reliable clamping of containers to
be vibrated and which are loaded and unloadedina
manner requiring the minimum of lifting. The clam-
ping motor 14 is never electrically overloaded, in
normal operation, and fluctuations in supply voltage
has no significant effect on the final clamping force.

CLAIMS

1. Avibratory mixerfor mixing ingredients by
shaking comprising a load platform for receiving a
container which holds the ingredients to be mixed,
clamping means cooperable with the load platform
toclamp a container therebetween, means for effect-
ing relative movementbetween the load platform
and the clamping means so asto clamp and unclamp
acontainer, said means comprising at least one lead
screw and a first motor operable to drive the oreach
screw, the or at least one of the lead screws being
axially movabie, the apparatus further comprising a
second motor operable to shake the load platform,
and control means operable to control the sequence
of operation of the apparatus and comprising switch
means connected in circuit with the first motor and
actuatable on axial movement of said the or atieast
one lead screw which takes place due to the reaction
of a container being clamped between the load plat-
form and the clamping means, whereby the first
motor is de-energised before the second motoris en-
ergised.

2. Amixeraccordingto claim 1, wherein the
switch means is disposed at one end of the axially
movable lead screw and spaced therefrom by a pred-
etermined distance.

3. Amixeraccordingtoclaim 1or2, whereinthe
axially movable lead screw is received in mounting
means attached to a frame of the mixer and upper
and lowerthrustraces are provided on to lead screw
on opposed sides of the mounting means, the upper
thrust race being held in engagement with the
mounting means by upper spring means acting be-
tween the upper thrust race and an upper abutment
fixed to the lead screw, and the lower thrustrace
being held in engagement with the mounting means
by lower spring means acting between the lower
thrustrace and a lower abutment fixed to lead screw,
with the lower spring means being disposed around
bush means slidably mounted on the lead screw and
having an axial length less, by a predetermined
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amount, than the distance between the underside of
the lower thrust race and the top of the lower abut-
ment, whereby the lead screw may move upwardly
by said predetermined amount until the distance be-
tween the underside of the lower thrust race and the
top of the lower abutment is equal to the axial length
ofthe bush means, whereupon further upward axial
movement is prevented by the mounting means.

4. Amixeraccording to claim 3when appended
to claim 2, wherein the said predetermined amount
is greater than said predetermined distance.

5. Amixeraccordingto claim 3or4, whereinthe
lower spring means is stronger than the upper spr-
ing means, whereby the lead screw is normally
urged downwardly.

6. Amixeraccording to any ofthe preceding
claims, wherein the clamping means is normally out
of parallel with the load platform until movement of
the axially movable lead screw has taken place,
whereupon the clamping means are load platform
are substantially parallel when holding there-
between a containerthe contents of which areto be
mixed.

7. Amixeraccording to any ofthe preceding
claims, wherein the first motoris arranged to
overrun on being de-energised to effect final clam-
ping movement of the clamping means. -

8. Amixeraccording to any of the preceding
claims, wherein the control means comprisestiming
means operable to energise the second motor once
the first motor has been de-energised.

9. Amixeraccordingto claim 8, wherein the tim-
ing meansisalso operable to re-energise the first
motor once the second motor has been de-
energised, whereby a container is automatically
clamped, shaken and then unclamped.

10. Amixeraccording to any of the preceding
claims, wherein the first motor drives the or at least
one lead screw via a drive train comprising firstend-
less drive means extending between the output shaft
ofthe first motor and a countershaft, second endless
drive means extending between the countershaft
and a further shaft substantially paraliei to the count-
ershaftand carrying first bevel gear means in mesh
with second bevel gear means carried by the driven
lead screw, and wherein the countershaft and the
further shaft are interconnected by an adjustable lin-
kage, whereby the two shafts may be maintained
substantially parallel.

11. A mixeraccording to any of the preceding
claims, wherein locking means are provided for
locking the drive train between the first motorand
the clamping means when the first motoris de-
energised.

12. Amixeraccording to claim 11, when appen-
dedto claim 10, wherein the locking means com-
prises extensions on a member associated with the
drive train, and a pawl actuatable by a solenoid on
de-energisation of the first motor so as to prevent
further movement of the drive train.

13. Amixeraccording to any ofthe preceding
claims, and further comprising a vibratory mech-
anism driven by the second motor via third endless
drive means and comprising flywheel means
attachedto an inner frame ofthe mixer whichinner
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V'frame carriestheload piatforin and which is suspen-

ded from an outerand stationary frame for relative
movement with respect thereto, the flywheel means
being connected to the inner frame by a removable
eccentric pinthreadedly received by the flywheel
means, removal of the eccentric pin allowing ready
replacement of the third endless drive means.

14. Amixeraccording to any ofthe preceding
claims, wherein the firstand second motors are adju-
stably mounted on a frame of the mixer, whereby the
tension in endless drive means associated therewith
can be adjusted.

16.  Amixeraccording to any ofthe preceding
claims, wherein the first and second motors are iden-
tical and are disposed on opposed sides of a base of
the mixer to balance the mixer in one direction, and
wherein counterweight means are provided to bal-
ance the drive trains associated with the firstand
second motors, whereby tq balance the mixerisa
second direction at right angles to the first direction.

16. Amixeraccording to any of the preceding
claims, and further comprising a feed platform prov-
ided with means for assisting movement of a con-
tainerto and fromthe load platform.

17. Amixeraccording to claim 16, and further
comprising an unloading platform to areceive con-
tainer from the load platform once the contents
thereof have been mixed. :

18. Amixeraccording to claim 17, whereinthe
unloading platform is provided with means for
assisting movement of a container from the load
platform.

19. Amixeraccording to claims 16 and 18,
whereinthe means for assisting movement of the
container comprises a series of freely rotatable
rollers.

20. Amixeraccordingto claims 16and 18,
wherein the means for existing movement of acon-
tainer comprises a series of driven rollers.

21. Avibratory mixerfor mixing ingredients by
shaking comprising a load platform forreceiving a
container which holds the ingredients to be mixed,
clamping means cooperable with the load platform
to clamp a container therebetween, means for effect-
ing relative movement between the load platform
and the clamping means so as to clamp and unclamp
a container, first motor means forming part of said
means to effect said relative movement, and second
motor means operable to effect shaking of the load
platform to mix the ingredients in aclamped con-
tainer, the firstand second motor means being loc-
ated generally opposite one anotherin a given direc-
tion so as substantially to balance the machinein
thatdirection. )

22. Avibratory mixerfor mixing ingredients by
shaking comprising a load platform for receiving a
container which holds the ingredients to be mixed,
clamping means cooperable with the load platform
to clamp a container therebetween, means for effect-
ing relative movement between the load platform
and the clamping means so as to clamp and unclamp
acontainer, a feed platform mounted generally
coplanar with the load platform when the latterisina
container-receiving position and operable to receive
acontainerto be loaded onto the [oad platform, the
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feed platform being provided with means for assist-
ing the movement of a container from the feed plat-
formto the load platform.

23. Amixeraccording to claim 22, wherein the
means for assisting container movement comprise
driven or freely rotatable rollers.

24. Amixeraccording to claim 22 or 23, wherein
an unloading platform similar to the feed platformis
provided on the opposite side of the load platform.
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