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CASTING

APPARATUS

FOR USE IN MA-

CHINES FOR CASTING CHOCOLATE AND

THE LIKE

Kai Christian Sophus Aasted, Gentofite, near
Copenhagen, Denmark: vested i the Alfen

Property Custodian

Application filed August 10, 1540

My invention relates to a casting apparatus
for use in machines for casting chocolate and the
like,

In a known type of such machines the casting
is performed by means of a reciprocating piston
working In a statlonary cylinder by applying a
slide which is conirolled exactly In relatiorn to
the mould cavitles in a row of mould plates which
by means of a conveyor belt are moved at & coh-
stant speed past the casting head and through a
refrigerating chamber of a material extension.
Here the difficulty 1s encountered that in ma-
chines in which the conveyor runus at a conslder-
able speed owing to the capacity, a very short
time is available only for the casting In each
mould cavity, especlally when these are arranged
in closé proximity. On this account It hds Been
proposed to lengthen the time avallable for the
casting by glving the casting head an oscillatory
movement, thereby following the conveyor during
the casting process. Hereby, however, simultane-
ously the time period for the suction stroke of the
pistons is shortened so that the advantage of such
means 15 limited.

‘The maln object of the present invention is to
avoid this drawback and to provide a casting ap-
paratus which is able to operate at & considerdhle
speed and by which the discharge from the ap-
paratus can be exactly timed in accordance with
the speed of the conveyor and the arrangement
of the mould cavities in the mould plates.

A further object is o provide an apparatus of
the kind in question In which the discharge Jets
can be suddenly broken so that molstening of
the mould plates and the conveyor by afterdrip-
ping or so-called “talling” is obviated.

A stll further object is to provide an apparatus
of the kind mentioned which can readily be ad-
justed to cast chocolate bodles of various weight
and confleuration in in accordance with the kind
of mould plates arranged on the cohveyor.

According to the invention a fotary pump Is
applied instead of the reciprocating purmps
hitherto used. For the object In question it is
preferably to use a specla]l embodiment of such
pump, as will be described later oh.

‘The Invention is illustrated by way of examples
in the accompanylng drawings, wherein

Fig. 1 shows a casting pomp according to my
invention In cross-section,

Fig. 2 shows partly a longitudinal section of
the same along the line II—II In Fig. 1,

Pig. 3 shows an altered embodiment for an
insertton plece shown at the hottom of Fig. 2,
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of a casting apparatusg with a purnip as shown in
Figs. 1 and 2,

Mg, B {3 an end view of the same,

Plg. 8 shows, partly schematically, the drive
mechanism of the apparatus of Figs. 4 and 5,

Figs. 7 and 8 show altered embBodiments of cer-
tairi cam discs shown in Fig. 6, used I ¢onhec-
tion with an altered modé of operafior of the
apparatus,

Fig. 0 shows part of an arm used In comiection
with a slightly altered enibodiment of the casting
pump, as seen froni the infier side ot thedrm,

Pg. 10 shows a longitudinal section of part of
sald emboditnent, the upper part of the rofary
body of the pump being not cut. tHroligh,

Flg. 11 15 a perspective view of tlie pump ac-

cording fo the last ndmed eribodimenit and, paftly
sChematically, the corresponding drive miechs-
nism.
The pump, shown In Figs. T and 2, corisists of
a casing (0, in the walls 6f which aré foimd re-
cesses 12 for cofitalhing & hentiig meditiin. sérv-
ing to keep the tass, e. g. choedldts, cottaitisd
in the casing m & Nquid state. In Bores 1§ in the
end walls of the caging (0 1s arranged an annu-
lar body 6 whith can be driveq by a géar wheel
(8. At the tircuttiferendce of the body I8 {3 foitid
& nhmber of axldlly spaced rows of radially de-
ranged cylinder horés 20, eachl adcubying & pistofi
22. The piston rods 24 of these pistins project
Info the free central space 26 of the body I8,
each carrylng a rollér 28 at the free end. The
rollers of 6l pistons in an axial row may have
a ¢bmmon pivot pin 80, as showii M g, 2.

One slde of the casing 10 forfng a £lght seal
against the annuldr body 16, see Pig. 1, whilé at
the other side the cdsirig forms a chamber 32
extending along a c¢onsiderdble part of the cir-
cumference of the body I8, sdld chamiber serving
to aceupy the choctlaté. The trafisition to the
tightly seallng part of the casinig 10 {5 formed by
an inclined face 33 which adjoins the cireamifer-
ence of the body I6 taxigetnitially to prevent jam-
ming of selid particles {ni the chobglate. At tKe
bottotii the last named Dart of the casfing fortas,
for eatH circumferentid] oW of cyIfider bores 20,
a cavity 3% whicll extenids ovér the dpefi endy of
two successtve cylinder bores 10, ss ft. appeats
from Fig. 1. ‘The cavitles 34 dre closed Below by
an imserfion plece 36 secdréd removably to the
bottom of the casthg M. Actordfng ta FIg 2,
this plece 36 Is so formhed tHat eath cavify ¥t
hag Its own oluflet 38. In the daltered embodl-
ment of the insertlon plece 36°, shiswh In Fig. 3,
the cavities 34 are uhlted In pioups to a sitigle
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outlet 88’ which thus is common for more axially
guceessive cylinder bores 20.

For moving the pistons 22 & beam 40 is ar-
ranged in axial direction in the central space
28 of the body [6, said beam being supported in
a floating manner at its ends on square studs 42,
as will be explained later on. On one side of
the beam 40 is formed a cam 44, by which the pis-
tons 22 are displaced to the top position as they
are moved past the cavities 34, the pistons be-
ing normally held in the bottom position by
springs 46, one of which only is shown in Fig, 1,

Suitably the cam 44 is so formed that a piston
22 is moved from Lihe bottom position when the
free end of the appertaining cylinder bore 20 in
its whole width has connection with the apper-
taining cavity 24 and that this piston is moved
from the bottom position to the top position dur-
ing the time, in which the free end of the cylin-
der with its whole area has connection with the
cavity 34 durlng the rotation of the body I6.
Furthermore the cam 44 1s so shaped that the
pistons driven by it are moved at a constant
speed when the body is turned at a constant
speed. |

By the pump deseribed a uniform output of the
chocolate through the outlets 38 will take place
when the body 16 is rotated, and when the body
is turned stepwlse the required casting in por-
tions of the chocolate will be obtained, For this
procedure the length of each step 1s of no con-
sequence and the pump according to my inven-
tion thus has the advantage that the guantity of
chocolate to be cast can he determined in a
simple manner, viz. solely by the angle of rata-
tion of each casting.

.As it appears from Fig. 4 over the casing 10
is arranged a hopper 48 so that the casting ap-
paratus may contaln a great quantity of choco-
late. The casing 10 is supported by brackets 60
in relation to a stationary frame b2, past which
is moved the conveyor belt 64 of the apparatus,
carrying mould plates 66 containing mould cavi-
tles, vide Fig. 5. In the brackets 50 the drive
mechanlsm of the apparatus 1s mounted.

. ‘The gear wheel (8§ arranged on the end of the
body 18 {ntermeshes with & gear wheel 58 at the
- end of a shaft 60 journalled in .the brackets 50.
‘.By means of a number of gears 62 with different
- gearings this shaft is driven from a shaft &4 car-
tylng a pawl whee] 68. As schematically shown
in Pig. 6 the pawl wheel 86 1s drlven by a pawl
68 pivoted on a lever 10 swingable on the shaft
64. This lever Is plvotally connected to a push
rod 12 the positlon of which furthermore is de-
termined by it belng hinged to a link 74 which
at the present may be regarded as swingahle on
a stationary pin 16. At its free end the push
rod 12 carries a roller 18 running on the clreum-
ference of a cam disc 80 fixed to a shaft 82. This
-shaft runs synchronously with the conveyor bd,
- It 1s evident, that. when the shaft 82 is driven
in the direction Indlcated by an arrow the cam
dise 88 will move the paw] 68 to and fro through
the intermeditm of the push rod 72 and the
lever 10 so that the pawl as a ohe-way drive will
-move the pawl wheel 86 step by step whereby In
= turn the body 16, Pigs. 1 and 2, is moved step-
Wise. If, as shown In Fig. 5, by a clutch 83 is
Hiterposed a gear 62 with the gearing ratio 1:1,
the body 16 will be advanced one pitch for each
movement of the pawl wheel 66. By each cast-
ing operation thus a single axial row of the pis-
tons 22 wil] be active.
. As it appears from Pigs, 4-8 the beam 40 at
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its end studs 42 is suspended in two-armed
levers 84 swingable on stationary pivots 86.
Through the intcrmedium of suitable joints and
nuis these levers by means of screw spindles 88
are connected with another set two-armed levers
90 which with rollers 92 rest on cam discs 94 on
the shaft 82. The beam 40 with the cam 44 thus
is supported by a link system 84, 88, 98 {n such
manner that the level of the beam is determined
by the cam discs 94.

These latier are so shaped that the beam 48
and thus the cam 44 suddenly will be lifted, that
is to say retracted in relation to the pistons 22
with which the cam co-act, at the end of each
casting period, the objzcl of this being Lo obiain
a rapid interruption of the casting process.
Hereby the speed of the jets passing through
the outlets will decrease to zero at the end of
the casting period and when the jets are broken
at the mouths of the outlets, the surface of the
chocolate will be retracted and form a concave
surface, as it is indicated in Fig. 1, and thus a
perfect and exact breaking of the jet is secured
and afterdripping is obviated.

After the sudden Hfting the beam 40 must be
returned to Its origlnal position, which in ae-
cordance with the shape of the cam discs 94 is
brought about by & slow lowering during the
succeeding delivery stroke of the pistons 22 in
the next row.

The screw spindles 88 have right hand threads
on one half part and left hand threads on the
other half part and at the middle they carry
worm wheels 88 adjustable by worms 98 on a
common shaft 100 by means of a hand wheel
102 arranged at the end of the shaft, vide espe-
clally Fig. 5. Hereby it is possible to adjust the
level of the beam 48 and the cam 44 and thus
the stroke of the pistons and the guantity of
chocolate at each casting operation,

As it is necessary to retain a constant relation
between the rotary velocity of the shaft 82 ana
the feed veloclty of the conveyor 54 and, on the
other hand, it is desired that the length of the
casting period can be varied without altering the
shape of the cam disc 80, according to my in.
vention special means are provided, by which the
end of the push rod 12, co-operating with the
cam disc 80, can he swung to and fro in the
plane of the cam disc In rhythmus with the re-
ciprocating movement of the pawl 68 so that the
action of the cam disc is accelerated or retarded.
These means comprise an arm (06 swingable on
a stationary pivot 104, said arm resting against
a cam disc 110 on the shaft 82 by means of a
roller {08.

By a link ({2 the arm {88 is connecied to an
arm ({4 which oscillates a shaft 116 which, as
shown in Pig. 5, is journalled in the right bracket
50 and a bearing {18. At its left hand end the
shaft {18 carrles a cross-piece 120 with a longi-
tudinal undercut notch 122 in which the pin 18
can be secured in arbitrary positions by means of
a hand wheel 124.

When the roller (88 runs on the rotating cam
disc 118 the arm 114 and thus the shaft 118 and
the cross-plece 120 are swung to and fro. If the
pin 76 is located co-axlally to the shaft 116, this
1s of no influence on the co-operation between the
roller 78 and the cam disc 80 and the drive mech-
anism functions as previously described. If, on
the contrary, the pin 1€ is adjusted excentrically
in relation to the shaft (18, the push rod 12 will
he swung to and fro about its left hand end and
thus the roller 76 will run more rapidly or slowly



852,165

along the curved part of the cam disc 88 so that
the time for the active advancing movement of the
pawl wheel 88 1s shortened or lengthened, respec-
tively, whereby the leneth of the casting period
of the pump is subjected to a corresponding varia-
tion.

When the drive mechanism is arranged as de-
seribed, one casting will occur for each mould
plate 86 on the conveyor $4. This Is sultable for
¢asting relative great chocolate cakes in which the
mould cavities occupy the greater part of the
width of the mould plates $6. In casting smaller
chocolate plecas, in order to obtaln the greatest
possible capaclty of the apparatus, it s necessary
to arrange more mould cavities crosswise on each
mould plate. If the earlier presupposed condition
is retained, viz. that the shaft 82 is to be rotated
hy one revolution for each advancing of the con-
veyor by one mould plate width, on each revolu-

tlon of the shaft 82 will fall a number of, say

three, separate casting periods. This can be ob-
tained by substituting the cam discs 80’ and 94’
shown in Figs. 7 and 8, respectively, for the cam
discs 80 and 94.

On the first mentioned disc 80° the former uni-
formly increasing part {s substituted by three
parts ¢ with increasing radius vector and two
parts b with constant radius vector. On the last
mentioned disc 94’ three projections ¢ are found
insead of a single one.

By the alteration described the quantity of
chocolate for each casting period will be reduced
to one third. However, this can be remedied, if
required, by interposing other gears 62. If for

instance a gear with a gearlng ratlo of 1:3 is |

interposed so that the rotary speed of the pump
is Increased relative to the rotary speed of the
pawl wheel 66 the previous quantity for each cast-
ing operation will again be reached.

Prom the above stated it will appear that the
apparatus can be suited to any number of mould
cavitles crosswise to the mould plates, it means
in the direction of movement of the conveyor.
By application of different insertion pleces 36,
furthermore, an adaption ean be obtalned to
different numbers of mould cavities longitudinally
to the mould plates. Thus the Insertion plece 86
shown in Fie. 2 is suited for twelve cavitles length-
wise while the insertion piece 36’ of Fig. 3 is suited
for four such cavities, which corresponds to the
division of the mould plate 56 shown in Fig. 5.

The altered embodiment of the pump, shown in
Fig. 10, differs from that described above therein,
that the pistons are formed as plungers 126, the
inner ends of which are secured to & beam 128 ar-
ranged in axial direction In the central space in
the body 16. 'This body, as hitherto, is driven by
meahs of the gear wheel i8. The ends of the
beam 128 is formed as pivots carrying rotatable
rollers 130. The operative movement of the
plungers 126 is produced by cams co-operating
with the rollers 130. Each roller {30 is moved in
the {nward directlon during the rotation of the
body 16 by the inner edege face of a cam 182 at the
end of an arm 1234 secured to the end of the cas-
ing 0.

When the plungers 126 are to perform thefr dis-
charge stroke the roller 130 is moved in the out-
ward direction by a curved notch (37 in & cam-
plece 136 secured to the inner side of an arm (38
pivoted on a stud 180 secured to a bracket 142 on
the casing 10. The shape of the notch 137 is best
seen in Fig. 9. When the arms (88 are held sta-
tionary and the body 16 is rotated, the plungers
126 will be driven to and fro in their correspond-
ing cylinder bores In & simlilar manner as de-
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scribed in connection with the first embediment,
the suction stroke taking place when the free
ends of the cylinder bores have connection to the
chamber 32 containing the chocolate, the dis-
charge stroke occurring when the free ends of the
cylinder bores are connected to the cavities 34
as previously explained.

The drive mechanism shown in Fig. 11 contains
a driving shaft {44 moved synchronously with the
conveyor of the casting machine by means of a
gear wheel 146. The shaft 144 is journalled in a
suitable manner not shown in Fig. 11. The same
applies to the other shafts shown in the ssime
fleure and mentioned later on.

To the shaft 144 {5 secured a cam 148 co-oper-
ating with a roller {50 on an arm 1352 swingable
on a shaft 154, To the arm 152 is secured a
ledge 156 co-actlng with a roller 168. This lat-
ter roller is carried by a slide 180 displaceable
in a slot 182 in a coupling member 164 co-oper-
ating with another coupling member 16§ secured
to & shaft 168, by means of spring pressed rollers
110 and Inclined faces forming a one-way cluteh
in the well known manner. By means of a

 spring, schematically shown at 112, the member

164 is swung in the clockwise direetion, by which
movement the clutch Is inactive, The shaft 168
is In driving connection with an other shaft 174
by gears 116. ‘The shaft 174 carries a gear wheel
118 which Intermeshes with the gear wheel I8 at
the end of the annular body 18,

The transmission described for driving the
pump is constructed with the object In view of
making it possible to drive the pump with a great
variety of velocitles relative to the veloclty of
the conveyor. This is obtalned mainly by the
arm 152 Interposed between the cam (48 and the
clutch member 164. When the slide 160 occuples
the position shown In the slot 162 the distance
from the contact point of the roller 158 to the
axis of the shaft 184 is comparatively short and
the distance from the sald polnt to the axis of
the shaft 168 Is comparatively long and thus a
certaln angle of osclllation of the arm 152 pro-
duced by the cam (48 will produce a compara-
tively small angle of oscillation of the coupling
member (64. If now, by means of a screw spin-
dle 180, the slide 168 1s moved to the inner end
of the slot 162, the same angle of oscillation of
the arm 152 will produce a comparatively great
angle of oscillation of the member 164. The ro-
tatlon of the annular body 16 at each step of
movement thereof will be proportional to the
extent of each oscillatory movement of the cou-
pling member (64.

If a still smaller rotation of the annular body
16 iIs required for each oscillatory movement of
the coupling member 184, the movement of the
latter in the clockwise direction may be restrict-
ed by means of a projection 182 on the member
164 co-acting with a cam (84 on a controlling
shaft 186, When this shaft is adjusted in the
clockwise direction, the cam 184 will abut on the
projection 182 and turn the member (84 in the
anti-clockwise directlon so that the roller 158
will he lifted from the ledge 156. Accordingly a
part only of the oscillatory movement of the arm
152 will be transmitted to the member 164 with
the result, that the latter will perform a small
oscillatory movement only.

The purpose of making the arms 138 swingable
is to produce a small retractive movement of the
plungers at the end of the discharge stroke as
mentioned in connection with the embodiment
first described.
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It will be seen that if the roller 130 shown in
Fig. 11 comes to rest at the end of a discharge
stroke in the position shown in relation to the
cam-piece 136, a small swinging movement of the
arm 138 in the anti-clockwise direction will pro-
duce the retractive plunger movement almed at.
This movement, which ought to be rapid, Is pro-
duced by the following mechanism.

‘The shaft 144, by means of gears I88, is in
driving connection with a shaft 190 carrying a
cam (82. This cam co-acts with a roller, not
shown, at the end of an arm (84 secured to a
shaft 198, The osclllatory movement of the arm
184 i3 transmitted to o shaft 198 by means of a
link 200 and an arm 202. On the shaft 198 is
secured a cam 204 co-operating with a roller
206 at one end of a push rod 208, the other end
of which is pivoted to the arm 138.

Now the phases of the movements of the two
shafts 144 and 180 are so timed that when the
pump is at the end of a dellvery stroke, the roller
on the arm 104 runs down a substantial radial
edge 210 on the cam 192, 'This will produce a
sudden anti-clockwise movement of the shaft 198

wlth the result, that the roller 206 rapidly will -

run down the cam 204 and that tle arm 138 will
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be swung rapidly in the anti-clockwise direction
by means of a spring, as schematically shown at
212, thereby producing the small retraction of
the plungers mentioned above. When the uni-
formly increasing part of the cam (92, there-
after, is active, the shaft 198 will be swung slow-
1y in the opposite direction with the result, that
the arm 138 1s swung slowly back to its initlal
position thereby producing a small Increase in
the delivery stroke of the plungers active at this
time over that determined solely by the rotatlon
of the pump, this belng of no practical impor-~
tance to the operation of the pump.

It will be understood that similar means as
those shown at the front end of the pump for
moving the arm 138 will also be present at the
back end for moving the arm at that end, even
if they are not shown. If desired, also the pump
body 16 may be driven at both ends by means
similar to those shown at one end thereof.

My inventlon is not restricted to the special
embodiments shown and described, which are to
be regarded as examples only, as the same may
be altered In varlous ways without departing
from the spirlt of the inventlon.

KAI CHRISTIAN SOPHUS AASTED.,



