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(54) Improved capsule filling machine

(57) Capsule filling machine comprising a bearing
structure(1), a unit (2) for filling and orienting the capsules
to be treated, a unit (3) for opening the capsules and
closing them when they have been filled, said unit (3)

being associated with the bearing structure (1) and po-
sitioned below the unit (2) for filling and orienting the cap-
sules, characterised in that said unit (2) for filling and
orienting the capsules is anchored to the structure (1) by
means of a constraint with several degrees of freedom.
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Description

[0001] The present invention concerns an improved
capsule filling machine.
[0002] It is known that manual capsule filling machines
are used in chemist’s shops and in small pharmaceutical
laboratories for the preparation, that is the filling, of rel-
atively small quantities of medicinal capsules.
[0003] Generally, a manual capsule filling machine
presents a structure with a series of overlapping horizon-
tal grills. Together these form an orienting system, suited
to allow vertical positioning of the capsules, so that the
head of each capsule is facing upward, while the body
is below the head. Associated with this structure is a sec-
ond system of perforated plates, with a central guillotine,
for the temporary blocking of the bodies of the vertically
placed capsules in a corresponding plurality of housings
below, for separating the heads from the bodies in order
to allow them to be filled with the chosen substance and
for the subsequent closing of the filled capsules.
[0004] An inconvenient aspect linked with the use of
conventional manual capsule filling machines lies in the
necessity to detach the capsule orienting grills from the
base structure when the bodies have to be filled and to
reposition said grills once filling has been completed. This
manoeuvre is rather laborious, as well as rather difficult
if the operator does not possess sufficient experience,
and it requires a certain degree of attention from the op-
erator, especially in the phases of detaching and reposi-
tioning the orienting grills.
[0005] The main aim of the present invention is to pro-
pose an improved capsule filling machine, which allows
the elimination of the above-mentioned inconveniences
and the obtaining of better operative results.
[0006] This result is achieved, according to the present
invention, by adopting the idea of realising a capsule fill-
ing machine having the characteristics indicated in claim
1. Other characteristics of the invention are the object of
the dependent claims.
[0007] Thanks to the present invention, all the phases
involved in the preparation of the capsules, that is their
filling with the chosen substance, are highly simplified,
as the dismantling of the grill for orienting the capsules
is avoided. Besides this there is the fact that the closing
of the filled capsules is improved and it is possible to
ensure a more precise vertical positioning of the capsules
to be filled. Moreover, a capsule filling machine according
to the invention is relatively simple to make, inexpensive
and reliable even after a prolonged period of use.
[0008] These and other advantages and characteris-
tics of the present invention will be clearer to any tech-
nician in the field, thanks to the following description and
to the enclosed drawings, supplied as an example with-
out limitation, in which:

- Fig.1 represents a schematic perspective view of a
capsule filling machine according to the invention;

- Fig.2 represents a schematic front view of the ma-

chine in Fig.1, with parts not in scale and with parts
omitted so as to show others better, in which are
represented an empty capsule in the phase of verti-
cal positioning (V’), a vertically placed capsule (V"),
as well as a head (VT) and a body (VC) of a capsule;

- Fig.3 represents a schematic front view of the ma-
chine in Fig. 1, in which is illustrated as an example
the movement of the capsules during their vertical
positioning;

- Fig.4 represents a schematic side view in vertical
section of the machine in Fig. 1 in which the cams
(41) are shown in several different positions and
some parts of the machine have been omitted for
the sake of simplicity;

- Fig.5 represents a schematic layout view of the plate
(25);

- Fig.6 represents a schematic layout view of the plate
(26);

- Fig.7 represents a schematic front view of the ma-
chine in Fig.1 with the pushing needles lowered;

- Fig.8 represents a schematic front view of the push-
ing needles;

- Figs.9A and 9B represent a schematic side view and
a schematic front view of a capsule filling machine
according to the present invention in a first operative
state;

- Figs. 10A and 10 B represent a schematic side view
and a schematic front view of the capsule filling ma-
chine of Figs.9A and 9B in a further operative state;

- Figs. 11A and 11 B represent a schematic side view
and a schematic front view of the capsule filling ma-
chine of Figs.10A and 10B in a further operative
state;

- Figs. 12A and 12 B represent a schematic side view
and a schematic front view of the capsule filling ma-
chine of Figs.11A and 11B in a further operative
state;

- Figs. 13A and 13 B represent a schematic side view
and a schematic front view of the capsule filling ma-
chine of Figs. 12A and 12B in a further operative
state;

- Figs. 14A and 14 B represent a schematic side view
and a schematic front view of the capsule filling ma-
chine of Figs.13A and 13B in a further operative
state;

- Figs. 15A and 15 B represent a schematic side view
and a schematic front view of the capsule filling ma-
chine of Figs.14A and 14B in a further operative
state;

- Figs. 16A and 16 B represent a schematic side view
and a schematic front view of the capsule filling ma-
chine of Figs.15A and 15B in a further operative
state;

- Figs. 17A and 17 B represent a schematic side view
and a schematic front view of the capsule filling ma-
chine of Figs.16A and 16B in a further operative
state.
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[0009] Reduced to its essential structure and with ref-
erence to the figures in the enclosed drawings, a capsule
filling machine according to the present invention com-
prises:

- a bearing structure (1);
- a unit (2) for filling and orienting the capsules to be

treated, said unit (2) being associated with the afore-
said structure (1);

- a unit (3) for opening the capsules and closing them
when they have been filled, also said unit (3) being
associated with the bearing structure (1) and posi-
tioned below the unit (2) for filling and orienting the
capsules.

[0010] Advantageously, in conformity with the present
invention, the unit (2) for filling and orienting the capsules
is anchored to the structure (1), with the possibility of
rotation around a vertical axis of the structure (1) and of
movement along the same vertical axis.
[0011] In this way, the unit (2) may assume a position
of vertical overlapping with the other unit (3) of the ma-
chine, close to it or at a distance, and respectively an
offset position, to free the area above the unit (3) for open-
ing and closing the capsules without being detached from
the structure (1) or dismantled.
[0012] In other words, the unit (2) for filling and orient-
ing the capsules is anchored to the structure (1) by means
of a constraint with several degrees of freedom (in the
example, rotation around a vertical axis and two-direc-
tional movement along that axis).
[0013] More particularly, with reference to the example
shown in the enclosed drawings, said structure (1) com-
prises a base (10) on which the unit (3) is fitted; from said
base emerges a column (12) on which the unit (2) is fixed.
[0014] The column (12) presents a bottom portion
housed in a tubular sleeve with a vertical axis (13) emerg-
ing from said base (10) and the bottom part of which is
inserted in a corresponding seat (14) created in the same
base (10). Said bottom portion of the column (12) is hol-
low and on it rests the upper base of a spring (15) the
bottom base of which rests on the bottom base of the
aforesaid seat (14). Moreover, on said sleeve (13) is fit-
ted, coaxially and externally, a bush (16). A second ver-
tical spring with a vertical action (17), coaxial and external
to the first (15), is inserted between the bottom base of
the bush (16) and a ring-shaped groove (18) presented
by said seat (14). Said groove (18) is developed coaxially
and externally to the space destined to hold the bottom
part of the sleeve (13). In this way, the column (12), and
with it the unit (2) for filling and orienting the capsules, is
free to rotate around its own longitudinal axis (coinciding
with the longitudinal axis of the seat 14 and of the bush
16) and to move along said axis from and to the base
(10) of the structure (1).
[0015] The unit (2) for filling and orienting the capsules
comprises a bracket (20) fixed in a projecting position,
with the aid of screwing means (21), on said bush (16).

In other words, the bracket (20) is integral with the bush
(16). The unit (2) also comprises a set of vertical pushers
or "needles" (22), each of which presents a free bottom
end and a top end fixed to a corresponding support plate
(23) which is fixed in a projecting position on the top base
of the column (12). Moreover, on the same plate (23) are
fixed two identical side cams (24), each of which presents
a top end fixed to the plate (23) and a free bottom end.
Each of said cams (24) is positioned between the set of
needles (22) and the column (12) and presents, on the
front facing the needles (22), two ramps descending ob-
liquely towards the respective bottom end. The function
of said cams (24) is described below.
[0016] On the top base of the bracket (20) are posi-
tioned two overlapping horizontal grills (25, 26), each of
which is provided, as in the manual capsule filling ma-
chines of a known type, with a plurality of slots (250, 260).
The slots (250) in the top grill (25) are substantially rec-
tangular, with the long side parallel to the front (200) of
the bracket (20). The slots (260) in the bottom grill (26)
are substantially similar to those (250) in the top grill but
they present a higher central part (261), the profile of
which corresponds to the layout profile of the capsules
to be treated. The bottom grill (26) is fixed whereas the
top grill (25) is mobile, that is it is fitted with a possibility
of moving on its own plane. Advantageously, the top grill
(25) is provided with rollers (27) thanks to which, as fur-
ther described below, the cams (24) drive the movement
of the same grill.
[0017] On the bottom base of said bracket (20) is fitted,
in such a way as to be facing the base (10) of the structure
(1), a horizontal head-holding plate (28) which, as in the
manual capsule filling machines of a known type,
presents a plurality of through holes (29) which act as a
pass-no-pass gauge. In practice, the vertically positioned
capsules which enter the holes (29), coming from above
after vertical positioning carried out in the top part of the
bracket (20) by the needles (22) cooperating with the
plates (25) and (26), are suspended from the plate (28),
with the head at the top and the body at the bottom, since
the diameter of the holes (29) is such as to let the bodies
of the capsules pass freely but to hold back the heads,
the edge of which has a diameter larger than the output
section of the holes (29) .
[0018] Between the top base and the bottom base of
the bracket (2), that is in an intermediate position between
the pair composed of the grills (25) and (26) and the head-
holding plate (28), there is a conveyer (CO). In practice,
this is composed of a block in which are made several
vertical channels (VCO), equal in number to the holes
(29) in the head-holding plate (28) .
[0019] The head-holding plate (28) is provided, at its
bottom base, with a horizontal dish (280) sliding along
the plane of the same base. Said dish (280) is provided
with several holes, equal in number to the holes in the
head-holding plate (28), and it is provided with rollers
(281) interlocked with the cams (24), similar to those pro-
vided for the aforesaid plate (25). As further and better
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described below, the holes in the dish (280) are aligned
with the channels of the conveyer (CO) when the cams
(24) command the advance movement of the dish (280)
by acting on the corresponding rollers (281).
[0020] Said bush (16) may be locked to the sleeve (13).
For this purpose, a hook (160) is provided, hinged onto
the same bush (16) by means of a transverse pin (161)
and interlocked with a corresponding thrust spring (162).
Said hook is intended to engage a corresponding notch
(130) in the sleeve (13). The use of said hook is described
below. Moreover, the bush (16) is provided with a rear
appendix (163).
[0021] On the base (10) of the structure (1) is fitted a
unit (3) which comprises a body-holder (30). This is com-
posed of a pair of overlapping horizontal grills, each of
which is provided with several through holes, equal in
number to the holes (29) in the head-holding plate (28).
The top grill (GS) of said pair is mobile, that is apt to move
along its own plane, whereas the bottom grill (GI) is fixed.
In particular, the movement of said top grill is commanded
by a screw control (CV).
[0022] In a position below the body-holding plate (30),
inside said base(10), is located a double horizontal plate
(40) interlocked with corresponding lifting/lowering
means. In the example shown in the figure, said lifting/
lowering means of the plate (40) comprise two cams (41)
which may be activated by a corresponding control lever
(42). Each of said cams (41) is fitted on a respective
horizontal shaft (43), lying parallel to the front (100) of
the base (10). Said shafts (43) are connected to each
other by means of two toothed wheels (44) engaging
each other externally, each of which toothed wheels (44)
being keyed coaxially onto a respective shaft (43). To
one of said shafts (43) is connected the bottom end of
the lever (42). Therefore, by commanding the rotation of
the shaft (43) connected to the lever (42), the opposite
rotation of the other shaft (43) is obtained through the
effect of the transmission realised by the toothed wheels
(44). In this way, the discordant and simultaneous rota-
tion of the two cams (41) is obtained, which cams, acting
with their respective profiles on the plate (40) cause it to
be lifted or lowered depending on whether the lever (42)
is lifted or lowered.
[0023] The operation of the device described above is
as follows.
[0024] The empty and closed capsules (CC) are
placed on the top grill (25) of the unit (2), similarly to the
procedure used in manual capsule filling machines the
known type. Then, exerting a manual downward thrust
on the appendix (163) of the bush (16), the entire unit (2)
is lowered, placing the bottom base of the head holder
(28) close to the unit (3 below). At the end of this lowering
stroke of the unit (2), the hook (160), pushed by the spring
(162), engages with the sleeve (13). Therefore, in this
phase, the unit (2) is lowered and integral with the sleeve
(13). At this point, by pushing the knob (P) located on the
top end of the column (12), the descent of the cams (24)
and of the needles (22) is obtained. With the descent of

the cams (24), the plates (26) and (280) move forward,
because the respective rollers (27, 281) are pushed for-
ward (that is in the direction of the front 200 of the unit
2) by the two inclined ramps of the cams (24). In relation
to this, the slots in the grills (25) and (26) are correspond-
ingly aligned with each other, just as the holes in the
plates (28) and (280) are aligned with the channels of
the conveyer (CO). To this corresponds the vertical po-
sitioning of the capsules previously placed on the slots
in the grill (25), so, thanks also to the action of the needles
(22), all said capsules are arranged vertically, with the
heads held by the head-holder (because, as said previ-
ously, the output section of the holes presented by the
plate 28 has a slightly smaller diameter than the diameter
of the heads of the capsules being processed) and with
the body protruding outside the head-holder (28) and in-
troduced in the holes in the grills (GS, GI) of the body-
holding unit (30), arranged with the respective holes
aligned with each other. Next, by operating the control
knob (CV), the central grill of the body-holding unit (3) is
moved forward, so that the bodies of the capsules result
blocked on the same unit. The unit (2) is then released
from the sleeve (13) and the lifting of the whole unit (2)
is obtained by means of the upward thrust exerted by the
springs (15) and (17). In relation to this, the heads of the
capsules are removed from the respective bodies (held
by the body-holding unit 30). Then the unit (2) is moved
away, making it rotate around the axis of the column (12),
and thus the space above the unit (3) is freed, without
disassembling the capsule filling machine (as is neces-
sary in traditional manual capsule filling machines). At
this point the bodies of the capsules are filled (with con-
ventional methods), after which the unit (2) is brought
back to its starting position, and is lowered and reat-
tached to the sleeve (13). Then, shifting the control (CV)
in the opposite direction to previously, the capsule bodies
are released and, shifting the lever (42) and then the
cams (41), the unit (3) is raised. In this way the bodies
of the capsules are pushed towards the waiting heads
above them and the capsules filled with the chosen sub-
stance are closed. Releasing the unit (2) again, it is lifted
and the closed and filled capsules are correspondingly
taken away from the unit (2). The closed and filled cap-
sules are then manually detached from the unit (2) just
as occurs in manual capsule filling machines of a known
type.
[0025] The above disclosed operation is also shown
in Figs. 9A-17B. In particular, Figs.9A and 9B show the
closed capsules (CC) placed on the top grill (25), the
latter being shown detached from the unit (2).
[0026] Figs.10A and 10B show the unit (2) being low-
ered to the position where the inclined ramps of the cams
(24) have caused the forward pushing of the rollers
(27,28)and the needles (22) interact with the capsules
(CC). Figs. 11A and 11 B show the subsequent lifting of
the needles (22). Figs. 12A and 12B show the subse-
quent lifting of the unit (2). Figs. 13A and 13B show the
unit (2) being rotated about the axis of the column (12).
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Figs.14A and 14B show the unit (2) being brought back
to its starting position after having filled the capsule bod-
ies with the chosen substance. Figs. 15A and 15B show
the lever (42) and cams (41) being rotated to raise the
plate (40) and cause the closing of the filled capsules.
Figs. 16A and 16B show the cams (41) brought back to
their starting positions. Figs.17A and 17B show the head-
holder (28) detached from the structure (1).
[0027] The free end of needles (22) shown in Figs.9A-
17B features two side arc-shaped recesses (220)intend-
ed to provide a more effective vertical positioning of the
empty closed capsules (CC) placed on the slots of the
grill (25): the concavity of said arc-shaped recesses (220)
being turned downwardly.
[0028] In practical terms, the details described may
vary in an equivalent manner without departing from the
idea of the solution adopted and thus remaining within
the limits of the protection afforded by the present patent
for an industrial invention.

Claims

1. Capsule filling machine comprising a bearing struc-
ture(1), a unit (2) for filling and orienting the capsules
to be treated, a unit (3) for opening the capsules and
closing them when they have been filled, said unit
(3) being associated with the bearing structure (1)
and positioned below the unit (2) for filling and ori-
enting the capsules, characterised in that said unit
(2) for filling and orienting the capsules is anchored
to the structure (1) by means of a constraint with
several degrees of freedom.

2. Capsule filling machine according to claim 1
characterised in that the unit (2) for filling and ori-
enting the capsules is anchored to the structure (1)
by means of a constraint with the possibility of rotat-
ing around a vertical axis and of bidirectional move-
ment along the same vertical axis.

3. Capsule filling machine according to claim 1
characterised in that the unit (2) assumes a posi-
tion of vertical overlapping with the other unit (3) of
the machine, close to it or at a distance, and respec-
tively an offset position, to free the area above the
unit (3) for opening and closing the capsules without
being detached from the structure (1) or dismantled.

4. Capsule filling machine according to claim 1
characterised in that said structure (1) comprises
a base (10) on which is fitted the unit (3) and from
which emerges a column (12) on which is fixed the
unit (2), the column (12) presents a bottom portion
housed in a tubular sleeve with a vertical axis (13)
emerging from said base (10) and the bottom part
of which is inserted in a corresponding seat (14) cre-
ated in the same base (10), said bottom portion of

the column (12) is hollow and on it rests the upper
base of a spring (15) the bottom base of which rests
on the bottom base of the aforesaid seat (14), on
said sleeve (13) is fitted, coaxially and externally, a
bush (16), and a second spring with a vertical action
(17), coaxial and external to the first (15), is inserted
between the bottom base of the bush (16) and a ring-
shaped groove (18) presented by said seat (14), said
groove (18) is developed coaxially and externally to
the space destined to hold the bottom part of the
sleeve (13).

5. Capsule filling machine according to claim 1
characterised in that the unit (2) comprises a set
of vertical pushers or needles (22), each of which
presents a free bottom end and a top end fixed to a
corresponding support plate (23) which is fixed in a
projecting position on the top base of the column
(12), on the same plate (23) are fixed two identical
side cams (24), each of which presents a top end
fixed to the plate (23) and a free bottom end, each
of said cams (24) is positioned between the set of
needles (22) and the column (12) and presents, on
the front facing the needles (22), two ramps de-
scending obliquely towards the respective bottom
end, on the top base of the bracket (20) are posi-
tioned two overlapping horizontal grills (25, 26), each
of which is provided with a plurality of slots (250,
260), the slots (250) in the top grill (25) are substan-
tially rectangular, with the long side parallel to the
front (200) of the bracket (2), the slots (260) in the
bottom grill (26) are substantially similar to those
(250) in the top grill but they present a higher central
part (261), the profile of which corresponds to the
layout profile of the capsules to be treated, the bot-
tom grill (26) is fixed whereas the top grill (25) is
mobile, that is it is fitted with a possibility of moving
on its own plane, the top grill (25) is provided with
rollers (27) by means of which the cams (24) com-
mand the movement of the same grill.

6. Capsule filling machine according to claim 1
characterised in that on the bottom base of said
bracket (20) is fitted, in such a way as to be facing
the base (10) of the structure (1), a horizontal head-
holding plate (28) which presents a plurality of
through holes (29) which act as a pass-no-pass
gauge.

7. Capsule filling machine according to claim 1
characterised in that said unit (3) comprises a
body-holder (30), this being composed of a pair of
overlapping horizontal grills, each of which is provid-
ed with several through holes, the top grill (GS) of
said pair is mobile, that is fitted with the possibility
of moving along its own plane of development, the
bottom grill- (GI) is fixed, the movement of said top
grill being commanded by a screw control (CV).
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8. Capsule filling machine according to claim 7
characterised in that in a position below the body-
holding plate (30), inside said base(10), is located a
horizontal plate (40) interlocked with corresponding
means for lifting/lowering.

9. Capsule filling machine according to claim 8
characterised in that said lifting/lowering means of
the plate (40) comprise two cams (41) which may be
activated by a corresponding control lever(42), each
of said cams (41) is fitted on a respective horizontal
shaft (43), lying parallel to the front (100) of the base
(10), said shafts (43) are connected to each other
by means of two toothed wheels (44) engaging each
other externally, each of which toothed wheels (44)
being keyed coaxially onto a respective shaft (43),
to one of the two shafts (43) is connected the bottom
end of the lever (42) so that, by commanding the
rotation of the shaft (43) connected to the lever (42),
the opposite rotation of the other shaft (43) is ob-
tained through the effect of the transmission realised
by the toothed wheels (44), and the discordant and
simultaneous rotation of the two cams (41) is ob-
tained, which cams, acting with their respective pro-
files on the plate (40) cause it to be lifted or lowered
depending on whether the lever (42) is lifted or low-
ered.

10. Capsule filling machine according to claim 5 char-
acterised in that the free end of said pushers or
needles (22) features two side arc-shaped recesses
(220): the concavity of said arc-shaped recesses
(220) being turned downwardly.
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