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Description

Technical Field

[0001] The present invention relates to a combination
weighing apparatus, and more particularly to a combina-
tion weighing apparatus structured such that the whole
apparatus can be easily cleaned at a time of treating
foods or the like as a subject to be weighed. In particular,
the invention relates to an apparatus according to the
preamble of claim 1. Such an apparatus is known from
EP-A-00852 328.

Background Art

[0002] As is well known, conventionally, a combination
weighing apparatus is employed for bagging foods, that
is, goods individually having uneven mass, for example,
potato chips, peanuts, fruits, sausages and the like at a
predetermined mass or a substantially predetermined
mass in a lump.
[0003] In this kind of combination weighing apparatus,
for example, a plurality of radial feeders are radially pro-
vided around a center dispersing table, a plurality of stock
hoppers, a plurality of weighing hoppers and the like are
vertically arranged respectively below a front end of each
of the radial feeders, and a collecting chute is provided
below each of the stock hoppers, each of the weighing
hoppers and the like.
[0004] Further, in the combination weighing apparatus
mentioned above, for example, the subjects to be
weighed such as the foods or the like as mentioned above
are supplied to the dispersing table by a conveyor or the
like, the subjects to be weighed supplied to the dispersing
table are downward moved so as to be dropped down to
each of the stock hoppers by a plurality of radial feeders,
and the subjects to be weighed moved to each of the
stock hoppers are moved downward so as to be dropped
down to each of the weighing hoppers.
[0005] Further, the mass of the subjects to be weighed
moved to each of the weighing hoppers is weighed at
each of the weighing hoppers.
[0006] In this case, the mass of the subjects to be
weighed within a plurality of weighing hoppers is com-
bined and added by a calculating portion (not shown),
whereby a predetermined mass or a combination close
thereto is selected, and thereafter, the subjects to be
weighed in correspondence to the selected combination
are dropped down and discharged to a collecting chute
from each of the weighing hoppers so as to be gathered
together.
[0007] Then, the subjects to be weighed dropped down
to the collecting chute so as to be gathered together are
conveyed out to the next step such as a packaging ma-
chine or the like.
[0008] Accordingly, in the conventional combination
weighing apparatus having the structure mentioned
above, for example, as shown in FIG. 39, a plurality of

stock hoppers 1, a plurality of weighing hoppers 2 and
the like arranged in a circumferential direction are de-
tachably supported to brackets 4 and 5 protruded from
an outer periphery of a center casing 3 respectively by
engaging members 17a, 17b, 18a and 18b provided in
back surface portions of each of the hoppers 1 and 2.
[0009] That is, the respective hoppers 1 and 2 are fre-
quently engaged with or disengaged from the brackets
4 and 5 for the purpose of cleaning and maintaining and
inspecting the combination weighing apparatus, as men-
tioned below.
[0010] Further, opening and closing lids 6 and 7 are
provided in bottom portions of the respective hoppers 1
and 2.
[0011] Complex opening and closing link mechanisms
8 and 9 for opening and closing the opening and closing
lids 6 and 7, and restoration springs 10 and 11 are pro-
vided on outer surfaces of side wall portions in the re-
spective hoppers 1 and 2.
[0012] Further, movable bodies 12 and 13 driven by a
drive source arranged within the casing 3 are provided
so as to protrude outward from holes (not shown) in the
casing 3.
[0013] The structure is made such that the movable
bodies 12 and 13 drive the opening and closing link mech-
anisms 8 and 9 of the respective hoppers 1 and 2, where-
by the opening and closing lids 6 and 7 in the respective
hoppers 1 and 2 are opened, and the opened opening
and closing lids 6 and 7 in the respective hoppers 1 and
2 are closed by the restoration springs 10 and 11.
[0014] Further, the structure is made such that the
bracket 5 supporting each of the weighing hoppers 2 pro-
trudes outward from a hole (not shown) in the casing 3
and can be moved by the mass of the subjects to be
weighed within the weighing hopper 2.
[0015] The bracket 5 is supported to a weighing device
(not shown) within the casing 3.
[0016] In this case, in FIG. 39, reference numeral 14
denotes a center dispersing table and reference numeral
15 denotes a radial feeder.
[0017] In the combination weighing apparatus having
the structure mentioned above, in the case that the sub-
jects to be weighed are particularly foods, the subjects
to be weighed are violently supplied, dropped down and
discharged between the respective hoppers and the col-
lecting chute due to a significantly high speed drive.
[0018] Accordingly, in the combination weighing appa-
ratus mentioned above, the subjects to be weighed sup-
plied and dropped down or fine powder mists thereof are
gradually attached and accumulated around the whole
from the respective portions of the combination weighing
apparatus such as the respective hoppers 1 and 2, the
casing 3 and the like during continued use.
[0019] If the attachment and accumulation of the sub-
jects to be weighed and the fine powder mists are left,
there is a risk that an operation of the combination weigh-
ing apparatus is an obstacle or bacteria breed in the sub-
jects to be weighed or the fine power mists attached and

1 2 



EP 1 228 988 B1

3

5

10

15

20

25

30

35

40

45

50

55

accumulated in the respective portions or these materials
are spoilt.
[0020] That is, as mentioned above, in the convention-
al combination weighing apparatus the significantly com-
plex opening and closing link mechanisms 8 and 9 and
the restoration springs 10 and 11 are provided in the re-
spective hoppers 1 and 2, and the complex brackets 4
and 5 and the movable bodies 12 and 13 are provided
in the respective hoppers 1 and 2 so as to protrude out-
ward from the casing 3.
[0021] Further, a lot of holes are provided in a complex
manner in the casing so that the movable bodies and the
brackets can move.
[0022] Accordingly, since the structures of the opening
and closing link mechanism 8 and 9, the restoration
springs 10 and 11, the brackets, the movable bodies 12
and 13, the holes in the casing 3 and the like are signif-
icantly complex, the subjects to be weighed and the fine
powder mists thereof are easily attached and accumu-
lated in the complex structure portions and the bonding
portions, and the attached and accumulated subjects to
be weighed and the fine powder mists easily encourage
bacteria to breed, etc.
[0023] Accordingly, it is necessary to frequently clean
the whole weighing apparatus.
[0024] Accordingly, as mentioned above, in the con-
ventional combination weighing apparatus, the struc-
tures of the opening and closing link mechanisms 8 and
9, the restoration springs 10 and 11, the brackets, the
movable bodies 12 and 13, the holes in the casing 3 and
the like which are provided in the respective hoppers 1
and 2 are significantly complex, there is a problem that
it is hard to clean and it is significantly inconvenient in
view of a food hygiene.
[0025] Further, as mentioned above, in the conven-
tional combination weighing apparatus, since the mech-
anism for engaging and disengaging the respective hop-
pers 1 and 2 with and from the casing 3 are disposed on
the back surfaces of the respective hoppers 1 and 2, it
is necessary for a worker to frequently engage and dis-
engage a lot of hoppers 1 and 2 on a high table with an
invisible state, so that there is a problem that it is very
hard to execute the engaging and disengaging operation.
[0026] Further, as mentioned above, in the conven-
tional combination weighing apparatus, since the mount-
ing structure of the respective hoppers 1 and 2 is sepa-
rated from the opening and closing operation driving
structure of the opening and closing lids 6 and 7, there
is a problem that the whole structure is too complex.
[0027] The document EP-A-0 852 328 discloses a
combination weighing apparatus as set forth in the pre-
amble of claim 1. To simplify the structure of a hopper
side of a weighing apparatus, brackets are fitted to gates
of pool hoppers or weighing hoppers, and rollers are ro-
tatably provided on extensions thereof. On a body side
of the weighing apparatus, there are provided operating
arms having a forked tip portion, and the rollers fitted to
the body side are engaged so as to be held by the oper-

ating arms. When the operating arms are rocked about
support shafts, the gates of the hoppers are rocked about
support shafts through the rollers to selectively open and
close lower portion discharge openings.
[0028] The document JP-A-09-280 931 discloses a
combined weighing apparatus wherein it is intended to
make cleaning easy and efficient by a specific constitu-
tion of a gate supported on the weighing apparatus. Since
a weighing hopper body is attached to the weighing ap-
paratus via a weighing hopper fixing shaft, it is not nec-
essary to loosen or fasten a fastening member such as
a bolt, and attachment/removal of the body is facilitated.
Furthermore, an anti-release member with a chevron-
shaped cross section faces the body closely to an arm
mount, so that when the mount is to release, the anti-
release member comes into contact with the mount from
an axial direction to prevent an arm from releasing in the
axial direction.
[0029] The document JP-A-09-280 934 discloses a
hopper apparatus where it is intended to facilitate the
assembling, removing and disassembling of the hopper
body and a gate for opening or closing the discharge port
of the body in the hopper apparatus for supplying or dis-
charging objects.
[0030] The document JP-A-07-049 262 discloses a
combination weighing device wherein it is intended to
eliminate the enlargement of a device associated with
the movement of pool hoppers and to positively prevent
a wrong charge of weighed material. The pool hoppers
are fixedly disposed in a row respectively below a plurality
of charging ports arranged in a row on the upper face of
a case, and thereunder, weighing hoppers each with two
storage chambers are fixedly disposed in a row. Weighed
material manually charged from each charging port is
received by each pool hopper, and a pair of discharge
gates thereof are selectively opened/closed to supply the
weighed material to the storage chambers of each weigh-
ing hopper for weighing.
[0031] The object of the present invention is to provide
a combination weighing apparatus which solves the prob-
lems and disadvantages in conventional combination
weighing apparatus as mentioned above, and which can
easily be cleaned.
[0032] In accordance with the present invention, and
in order to achieve the object mentioned above, there is
provided a combination weighing apparatus comprising:

- a casing;
- a plurality of hopper supporting arms provided out-

side from the casing;
- a plurality of hoppers attached to hopper attaching

portions at respective front ends of the plurality of
hopper supporting arms, respectively having ports
for subjects to be weighed at respective upper ends
and having discharge ports for the subject to be
weighed at respective lower ends; and

- a plurality of opening and closing lids1 respectively
provided in the plurality of hoppers in a freely rotat-
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able manner, and respectively opening and closing
the discharge ports of the plurality of hoppers,
and is characterized in that the plurality of hopper
supporting arms respectively comprise hollow hop-
per supporting arms protruding to an external portion
from the casing;
and in that the combination weighing apparatus fur-
ther comprises:

- a plurality of drive sources provided in an inner
portion of the casing;

- a plurality of opening and closing operation driv-
ing mechanisms sealed in respective inner por-
tions of the plurality of hollow hopper supporting
arms and transmitting drive forces respectively
applied from the plurality of drive sources;

- a plurality of couplings respectively mounted to
the plurality of opening and closing lids; and

- a plurality of opening and closing operation driv-
ing bodies provided on outer surfaces of the hop-
per attaching portions at the respective front
ends of the plurality of hollow hopper supporting
arms in an exposed state, respectively driven
by the plurality of opening and closing operation
driving mechanisms, and respectively engaged
with the plurality of couplings due to the respec-
tive attachment of the plurality of hoppers so as
to respectively open and close the plurality of
opening and closing lids.

[0033] In the combination weighing apparatus in ac-
cordance with the invention structured in the manner
mentioned above, when attaching the respective hop-
pers to the hopper attaching portions at the front ends of
the respective hopper supporting arms, the respective
opening and closing operation driving bodies exposed to
the outer surfaces of the hopper attaching portions are
engaged with the respective couplings provided in the
respective opening and closing lids in the respective hop-
pers, the respective opening and closing operation driv-
ing bodies are driven by the respective opening and clos-
ing operation driving mechanisms sealed within the re-
spective hopper supporting arms due to the driving force
from the respective drive sources within the casing, and
the respective opening and closing lids in the respective
hoppers are opened and closed, so that it is unnecessary
for the complex opening and closing link mechanisms,
the restoration springs and the like to be exposed outside
the apparatus. Accordingly, the subjects to be weighed,
the fine powder mists and the like are less attached and
accumulated, and a cleaning performance is significantly
improved, whereby in the case that the subjects to be
weighed are foods, it is hard for unhygienic conditions to
be generated, and it is easy to clean the whole weighing
apparatus.
[0034] Further, in the combination weighing apparatus
in accordance with the invention, since two objects com-
prising the support of the respective hoppers and the

drive of the respective opening and closing lids in the
respective hoppers can be achieved only by the respec-
tive hopper supporting arms, it is not necessary that the
hopper supporting mechanisms and the opening and
closing operation driving mechanisms are provided so
as to independently protrude from the casing, and the
structure is made simple, so that the disadvantages in
the subjects to be weighed, the attachment and accumu-
lation and the like are reduced.
[0035] In accordance with a further aspect of the
present invention, there is provided a combination weigh-
ing apparatus wherein respective rotary shafts of the plu-
rality of couplings and respective rotary shafts of the plu-
rality of opening and closing operation driving bodies are
arranged on the same axis
[0036] In such a combination weighing apparatus ,
since the respective rotary shafts of the respective cou-
plings mounted to the respective opening and closing
lids in the respective hoppers and the respective rotary
shafts of the respective opening and closing operation
driving bodies are arranged on the same axis, the re-
spective opening and closing lids in the respective hop-
pers can be further smoothly opened and closed.
In accordance with a further aspect of the present inven-
tion, there is provided a combination weighing
apparatus , wherein the plurality of drive sources are re-
spectively constituted by motors, and the plurality of
opening and closing operation driving mechanisms are
respectively constituted by link mechanisms connected
to the respective motors.
[0037] In such a combination weighing apparatus ,
since the plurality of drive sources are respectively con-
stituted by the motors, and the plurality of opening and
closing operation driving mechanisms are respectively
constituted by the link mechanisms connected to the re-
spective motors, the respective opening and closing lids
in the respective hoppers can be further smoothly opened
and closed.
[0038] In accordance with another aspect of the
present invention, there is provided a combination weigh-
ing apparatus , wherein in the case that the plurality of
hoppers are weighing hoppers for weighing the subjects
to be weighed, the plurality of hoppers are further pro-
vided with a plurality of weighing devices respectively
measuring the respective masses of the subjects to be
weighed received in the respective weighing hoppers,
and the plurality of weighing devices are respectively
structured such that respective fixed ends of the plurality
of weighing devices are fixed to an inner side of the cas-
ing, and respective free ends of the plurality of weighing
devices fix the plurality of drive sources to the plurality
of hopper supporting arms provided so as to protrude
outward from insertion holes provided in the casing.
[0039] In such a combination weighing apparatus ,
since in the case that the respective hoppers are the
weighing hoppers for weighing the subjects to be
weighed, the respective weighing devices respectively
measuring the masses of the respective subjects to be
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weighed received in the respective weighing hoppers are
respectively structured such that the fixed ends of the
respective weighing devices are fixed to the inner side
of the casing, and the free ends of the respective weigh-
ing devices fix the respective drive sources to the respec-
tive hopper supporting arms provided so as to protrude
outward from the insertion holes provided in the casing,
the subjects to be weighed and the fine powder mists
thereof are less attached and accumulated in the respec-
tive weighing devices and the like, and a cleaning per-
formance is significantly improved. In the case that the
subjects to be weighed are the foods, it is hard that a
disadvantage on a food sanitation is generated and it is
easy to clean a whole weighing apparatus.
[0040] In accordance with another aspect of the
present invention, there is provided a combination weigh-
ing apparatus wherein the plurality of hoppers are re-
spectively supported to a plurality of supporting arms pro-
vided so as to protrude outward from the casing, in such
a manner as to be freely attached and detached in re-
spective side portions of the plurality of hoppers.
[0041] In such a combination weighing apparatus ,
since the respective hoppers are detachably supported
to the respective supporting arms provided outward from
the casing in the side portions of the respective hoppers,
the worker can attach and detach while viewing the side
portions of the respective hoppers, so that it is signifi-
cantly easy and secure to engage and disengage the
respective hoppers.
[0042] In accordance with a further aspect of the
present invention , there is provided a combination
weighing apparatus , further comprising a plurality of
hooks fixed to the respective side walls of the plurality of
hoppers, wherein the plurality of hooks are respectively
engaged in correspondence to the plurality of supporting
arms, whereby the plurality of hoppers are respectively
supported in correspondence to the plurality of support-
ing arms.
[0043] In such a combination weighing apparatus ,
since the respective hooks are fixed to the side walls of
the respective hoppers and the respective hoppers are
supported to the respective supporting arms by engaging
the respective hooks with the respective supporting
arms, it is possible to easily engage and disengage the
respective hoppers by the respective hooks.
[0044] In accordance with another aspect of the
present invention, there is provided a combination weigh-
ing apparatus wherein the plurality of hooks are respec-
tively provided with leg portions respectively supported
by the plurality of supporting arms from lower sides there-
of, and rotation restricting means for restricting the rota-
tion of the plurality of hoppers due to gravitation with re-
spect to the plurality of supporting arms. In such a com-
bination weighing apparatus , since the respective hooks
are provided with the leg portions supported by the re-
spective supporting arms from the lower sides thereof,
and the rotation restricting means for restricting the ro-
tation of the hoppers due to the gravitation with respect

to the respective supporting arms, it is possible to se-
curely support in a state that the rotation of the respective
hoppers due to the gravity around the lower end portions
of the leg portions in the respective hooks is prevented
by the rotation restricting means.
[0045] In accordance with another aspect of the
present invention, there is provided a combination weigh-
ing apparatus, wherein the plurality of supporting arms
are respectively provided with movement restricting
means for restricting respective axial motions of the plu-
rality of supporting arms in the leg portions.
[0046] In such a combination weighing apparatus ,
since the respective supporting arms are provided with
the movement restricting means for restricting the axial
motions of the respective supporting arms in the leg por-
tions, the respective hoppers are not disengaged from
the respective hooks even when the respective support-
ing arms are provided in a state of being tilted from a
horizontal attitude.
[0047] In accordance with a further aspect of the
present invention, there is provided a combination weigh-
ing apparatus , wherein the plurality of opening and clos-
ing drive bodies have opening and closing operation driv-
ing levers rotating for respectively opening and closing
the plurality of opening and closing lids, the plurality of
opening and closing operation driving mechanisms have
rotary shafts of the opening and closing operation driving
levers, operating bars respectively operated by the plu-
rality of drive sources, cranks in each of which one end
is fixed to the rotary shaft and another end is rotatably
mounted to the operating bar, and rotating the rotary
shafts due to operations of the operating bars, and blocks
provided so as to freely move in an axial direction of the
operating bars and to which other ends of the cranks are
rotatably attached, and angles of rotation of the plurality
of opening and closing lids executed by the respective
opening and closing drive levers can be adjusted by ad-
justing axial positions of the blocks in the operating bars
so as to adjust the angles of rotation of the cranks.
[0048] In accordance with a further aspect of the
present invention, there is provided a combination weigh-
ing apparatus , wherein the positions of the blocks can
be adjusted via adjusting members capable of being op-
erated from respective external portions of the plurality
of hopper supporting arms.
[0049] In accordance with another aspect of the
present invention, there is provided a combination weigh-
ing apparatus , wherein the positions of the blocks can
be adjusted by adjusting members capable of being ro-
tated from holes respectively provided in the plurality of
hopper supporting arms.
[0050] In accordance with a further aspect of the
present invention, there is provided a combination weigh-
ing apparatus, further comprising adjusting screws en-
gaged with the blocks and capable of adjusting an en-
gagement depth on the basis of a rotational operation
from the external portion, wherein the positions of the
blocks can be adjusted by the engagement depth of the
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adjusting screws.
[0051] In accordance with a further aspect of the
present invention, there is provided a combination weigh-
ing apparatus , further comprising adjusting screws en-
gaged with the blocks and capable of adjusting an en-
gagement depth on the basis of a rotational operation
from the external portion, and urging means for urging
the blocks in a direction of moving apart from the front
ends of the driving arms so as to position the adjusting
screws at fixed positions in the axial direction of the op-
erating bars, wherein the positions of the blocks can be
adjusted by the engagement depth of the adjusting
screws.
[0052] In accordance with a further aspect of the
present invention, there is provided a combination weigh-
ing apparatus , further comprising a plurality of adjusting
plates respectively provided in the plurality of opening
and closing lids, and a plurality of engagement protru-
sions respectively engaged with the plurality of adjusting
plates, wherein the plurality of opening and closing op-
eration driving bodies have opening and closing opera-
tion driving levers rotating for respectively opening and
closing the plurality of opening and closing lids, and the
plurality of adjusting plates have engagement slits which
the plurality of engagement protrusions are respectively
inserted to and taken out from, and respectively rotate
the plurality of opening and closing lids in accordance
with the respective insertion of the plurality of engage-
ment protrusions.
[0053] In accordance with a further aspect of the
present invention, , there is provided a combination
weighing apparatus wherein the plurality of adjusting
plates are respectively provided so as to freely rotate
around the same axes as that of the plurality of opening
and closing lids, and are provided with fixing means for
respectively fixing the plurality of adjusting plates and the
plurality of opening and closing lids.
[0054] In accordance with another aspect of the
present invention, there is provided a combination weigh-
ing apparatus , wherein the plurality of adjusting plates
are respectively structured such that the plurality of en-
gagement protrusions are provided in the same manner
so as to be inserted and taken out, at inlets of the en-
gagement slits in which the plurality of engagement pro-
trusions are respectively made insert and taken out, and
are provided with rotatable engagement bodies.
[0055] In accordance with a further aspect of the
present invention, there is provided a combination weigh-
ing apparatus , wherein the plurality of adjusting plates
are respectively structured such that the plurality of en-
gagement protrusions are respectively provided in the
same manner so as to be inserted and taken out, at inlets
of the engagement slits in which the plurality of engage-
ment protrusions are respectively made insert and taken
out, and are provided with rotatable engagement bodies.
[0056] In accordance with another aspect of the
present invention, there is provided a combination weigh-
ing apparatus , wherein taper portions expanding out-

ward are provided in both sides of inlet portions in the
slits which the plurality of engagement protrusions of the
engaging bodies are respectively inserted to and taken
out from.
[0057] In accordance with a further aspect of the
present invention, there is provided a combination weigh-
ing apparatus , wherein taper portions expanding out-
ward are provided in both sides of inlet portions in the
slits which the plurality of engagement protrusions of the
engaging bodies are respectively inserted to and taken
out from.

Brief Description of Drawings

[0058]

FIG. 1 is a front elevational view showing a first em-
bodiment of a combination weighing apparatus in
accordance with the present invention;
FIG. 2 is a plan view of the combination weighing
apparatus shown in FIG. 1;
FIG. 3 is a cross view of the combination weighing
apparatus shown in FIG. 1 with a breakaway section
showing a cross section of the apparatus;
FIG. 4 is a front elevational view of the combination
weighing apparatus shown in FIG. 1 with the hoppers
removed;
FIG. 5 is a plan view of the apparatus in FIG. 4 with
the hoppers removed;
FIG. 6 is a front elevational view showing hopper
supporting arms of the combination weighing appa-
ratus shown in FIG. 1;
FIG. 7 is a plan view of the hopper supporting arms
shown in FIG. 6;
FIG. 8 is a front elevational view of a state that hop-
pers (stock hoppers) are attached to the hopper sup-
porting arms shown in FIG. 6;
FIG. 9 is a plan view of a state that the hoppers (the
stock hoppers) are attached to the hopper supporting
arms shown in FIG. 8;
FIG. 10 is a front elevational view of a state that hop-
pers (weighing hoppers) are attached to the hopper
supporting arms shown in FIG. 6;
FIG. 11 is a cross sectional view showing the hopper
supporting arms shown in FIG. 6 and opening and
closing operation driving mechanisms;
FIG. 12 is a cross sectional view along a line A-A in
FIG. 11;
FIG. 13 is a cross sectional view showing the hopper
supporting arms shown in FIG. 6 and the opening
and closing operation driving mechanisms;
FIG. 14 is a front elevational view showing a hopper
employed in the first embodiment of the combination
weighing apparatus in accordance with the present
invention;
FIG. 15 is a left side elevational view of the hopper
shown in FIG. 14;
FIG. 16 is a plan view of the hopper shown in FIG. 14;
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FIG. 17 is a cross sectional view along a line B-B in
FIG. 16;
FIG. 18 is a view for explaining a positional relation
between two opposing stock hoppers;
FIG. 19 is a front elevational view showing a second
embodiment of a combination weighing apparatus
in accordance with the present invention;
FIG. 20 is a front elevational view showing a state
that hoppers in FIG. 19 are taken out;
FIG. 21 is a plan view showing a supporting structure
of a casing in FIG. 19;
FIG. 22 is a perspective view showing a supporting
arm employed in the second embodiment of the com-
bination weighing apparatus in accordance with the
present invention;
FIG. 23 is a front elevational view of the supporting
arm shown in FIG. 22;
FIG. 24 is a right side elevational view of the sup-
porting arm shown in FIG. 22;
FIG. 25 is a cross sectional view showing a main
portion in the supporting arm shown in FIG. 22;
FIG. 26 is a cross sectional view showing a main
portion in the supporting arm shown in FIG. 22;
FIG. 27 is a plan view showing a hopper employed
in the second embodiment of the combination weigh-
ing apparatus in accordance with the present inven-
tion;
FIG. 28 is a perspective view showing a main portion
in the hopper shown in FIG. 27;
FIG. 29 is a plan view showing a main portion in the
hopper shown in FIG. 27;
FIG. 30 is a front elevational view showing a main
portion in the hopper shown in FIG. 27;
FIG. 31 is a front elevational view showing a state
of supporting the hopper by the supporting arm
shown in FIG. 22;
FIG. 32 is a right side elevational view showing a
state of supporting the hopper by the supporting arm
shown in FIG. 22;
FIG. 33 is a left side elevational view showing a state
of supporting the hopper by the supporting arm
shown in FIG. 22;
FIG. 34 is an exploded perspective view showing a
main portion in the hopper shown in FIG. 27;
FIG. 35 is a cross sectional view showing a main
portion in the hopper shown in FIG. 27;
FIG. 36 is a front elevational view showing an oper-
ating state of an adjusting body in the hopper shown
in FIG. 27;
FIG. 37 is a view for explaining an engagement re-
lation with an engagement protrusion;
FIG. 38 is a view for explaining the engagement re-
lation with the engagement protrusion; and
FIG. 39 is a view for explaining a schematic structure
of a conventional combination weighing apparatus.

Best Mode for Carrying Out of the Invention

[0059] A description will be given below of embodi-
ments in accordance with the present invention with ref-
erence to the accompanying drawings.

(First embodiment)

[0060] At first, a description will be given of a first em-
bodiment of a combination weighing apparatus in accord-
ance with the present invention with reference to the ac-
companying drawings.
[0061] FIGS. 1 to 17 show a first embodiment of a com-
bination weighing apparatus in accordance with the
present invention.
[0062] That is, as shown in FIGS. 1 to 6 and the like,
a casing 20 is provided in a center space surrounded by
a lot of hoppers 130, 130, ··· arranged so as to form a
cylindrical shape.
[0063] The casing 20 is provided with a cylindrical cas-
ing main body 21 in which an upper end and a lower end
are opened and a lower half portion is formed so as to
have a smaller diameter than that of an upper half portion.
[0064] The casing main body 21 is supported by four
supporting columns 30, 31, 32 and 33 fixed to a base
table (not shown) such as a packaging machine or the
like at lower ends.
[0065] As shown in FIGS. 3 to 5, the respective sup-
porting columns 30, 31, 32 and 33 are constituted by
cylindrical vertical portions 30a, 31a, 32a and 33a pro-
vided at an interval of 90 degrees in a circumferential
direction, fan-shaped curved portions 30b, 31b, 32b and
33b, and horizontal portions 30c, 31c, 32c and 33c.
[0066] Further, circular holes (not shown) through
which the horizontal portions 30c, 31c, 32c and 33c of
the respective supporting columns 30, 31, 32 and 33 are
inserted at an interval of 90 degrees in the circumferential
direction are provided in a substantially center in a vertical
direction, in a peripheral wall portion 22 of the casing
main body 21.
[0067] Further, front ends of the respective horizontal
portions 30c, 31c, 32c and 33c are cut at 45 degrees in
both sides.
[0068] Four horizontal portions 30c, 31c, 32c and 33c
are inserted inward from four holes mentioned above,
respectively.
[0069] Further, front end portions of four horizontal por-
tions 30c, 31c, 32c and 33c are bonded in a center of an
inner portion of the casing main body 21 by a suitable
means such as a welding or the like so as to form a cross
form.
[0070] As shown in FIG. 5, the vertical portions 30a
and 33a of adjacent two supporting columns 30 and 33
are connected by a cylindrical horizontal frame 34.
[0071] Further, in the same manner, the vertical por-
tions 31a and 32a of adjacent two supporting columns
31 and 32 are connected by a cylindrical horizontal frame
35.
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[0072] Further, the horizontal frames 34 and 35 are
connected by two horizontal frames 36 and 37.
[0073] A control box 38 for controlling operations of
respective portions in the combination weighing appara-
tus is mounted to the horizontal frame 36 (refer to FIGS.
1 and 2).
[0074] The casing 20 is constituted by the casing main
body 21, a lid body 40 and a bottom plate body 80.
[0075] As shown in FIG. 3, an outer peripheral edge
portion 41 is protruded downward from an outer periphery
of a disc portion 42 in the lid body 40 formed in a disc
shape including the disc portion 42 in such a manner as
to surround an upper end opening edge portion 22a of
the peripheral wall portion 22 in the casing main body 21.
[0076] Accordingly, when putting the lid body 40 on
the casing main body 21, the outer peripheral edge por-
tion 41 of the lid body 40 surround the upper end opening
edge portion 22a of the casing main body 21 at a slight
interval from an outer side, so that no water enters within
the casing main body 21 even when water washing a
whole of the combination weighing apparatus.
[0077] Engagement hooks 43 are provided in the outer
peripheral edge portion 41 of the lid body 40 at a plurality
of portions in a circumferential direction.
[0078] Engagement operating devices 44 for hooking
the engagement hooks 43 are provided at upper ends of
the peripheral wall portion 22 of the casing main body 21.
[0079] Then, by operating the engagement operating
devices 44 so as to take out the engagement hooks 43,
it is possible to lift up the lid body 40 upward from the
casing main body 21 so as to take out the same.
[0080] A spherical surface portion 45 swelling upward
in a spherical surface shape is provided in a center of
the disc portion 42 of the lid body 40.
[0081] As shown in FIG. 5, a circular hole 46 is provided
in a center of the spherical surface portion 45.
[0082] Further, a lot of (eight shown in FIG. 5, in the
case of this first embodiment) circular holes 47, 47, ···
are respectively provided in a circumferential direction,
in the disc portion 42 on an outer periphery of the spher-
ical surface portion 45, at uniform intervals.
[0083] Hole edge portions 46a, 47a, 47a, ··· protruding
upward are provided in the holes 46, 47, 47, ···, respec-
tively.
[0084] As shown in FIG. 3, a disc-like base plate 50 is
fixed to an upper surface of the horizontal portions 30c,
31c, 32c and 33c of four supporting columns 30, 31, 32
and 33 bonded within the casing main body 21 in a cross
shape by a suitable means such as a welding or the like.
[0085] A rotation driving motor 51 is mounted to a cen-
tral upper surface of the base plate 50, in correspondence
to the center hole 46 of the lid body 40.
[0086] A rotary shaft 51a of the rotation driving motor
51 protrudes upward from the center hole 46 of the lid
body 40.
[0087] A circular umbrella-shaped dispersion table 52
is detachably mounted to an upper end of the rotary shaft
51a.

[0088] This dispersion table 52 integrally rotates with
the rotary shaft 51a.
[0089] Vibrating devices 53 are respectively mounted
side by side in a circumferential direction on the upper
surface of the base plate 50, in correspondence to the
respective holes 47, 47, ··· arranged in a cylindrical di-
rection of the disc portion 42 of the lid body 40 at a uniform
interval.
[0090] Vibration shafts 53a of the respective vibrating
devices 53 protrude upward from the respective holes
47 in the disc portion 42 of the lid body 40.
[0091] As shown in FIG. 2, radial feeders 54, 54, ···
receiving the subject to be weighed which is dropped
down and supplied from the center dispersion table 52
are detachably mounted to the upper ends of the respec-
tive vibration shafts 53a in a radial manner so as to sur-
round the dispersion table 52.
[0092] Accordingly, the subject to be weighed which
is dropped and supplied to the radial feeders 54, 54, ···
from the dispersion table 52 is sequentially moved for-
ward to an outer portion in a radial direction due to vibra-
tion of the radial feeders 54, 54, ··· so as to be dropped
down from the front ends thereof.
[0093] A rubber packing (not shown) is attached to
each of a hole edge portion 46a of the hole 46 and a hole
edge portion 47a of the hole 47 so as to prevent the sub-
ject to be weighed and the water at a time of cleaning
from entering within the lid body 40.
[0094] Circular arm insertion holes 60 and 61 arranged
in correspondence to the respective radial feeders 54,
54, ··· at the.uniform interval in the circumferential direc-
tion in an upper side and a lower side of the horizontal
portions 30c, 31c, 32c and 33c of the supporting columns
30, 31, 32 and 33 are provided in the peripheral wall
portion 22 of the casing main body 21 so as to form two
stages.
[0095] Arm supporting plates 62 facing to the respec-
tive arm insertion holes 60 are stood from the upper sur-
face of the base plate 50, in correspondence to the re-
spective arm insertion holes 60 disposed in the upper
side of the peripheral wall portion 22 of the casing main
body 21.
[0096] Hollow hopper supporting arms 100 shown in
FIGS. 6 and 7 for supporting the hoppers (the stock hop-
pers) 130 and opening and closing the opening and clos-
ing lid are fixed to respective outer surfaces of the arm
supporting plates 62 due to a screwing operation of flange
portions 101 thereof, in such a manner as to radially pro-
trude outward from the respective arm insertion holes 60
in the upper side of the peripheral wall portion 22 of the
casing main body 21 as shown in FIGS. 8 and 9.
[0097] A base portion of an arm portions 102 in each
of the hopper supporting arms 100 is formed in a cylin-
drical shape, and a little gap with respect to the arm in-
serting hole 60 of the peripheral wall portion 22 in the
casing main body 21 is sealed by a rubber packing 60a
so as to prevent the subject to be weighed and the water
at a time of cleaning from entering into the inner portion.
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[0098] An opening and closing operation driving motor
(a drive source) 63 for opening and closing each of open-
ing and closing lids 147 in the respective hoppers 130 is
mounted to an inner surface of each of the arm supporting
plates 62 by a motor mounting frame 64.
[0099] As shown in FIG. 3, a disc-like base plate 65 is
fixed to the lower surfaces of the horizontal portions 30c,
31c, 32c and 33c of four supporting columns 30, 31, 32
and 33 bonded within the casing main body 21 in a cross
shape by a suitable means such as a welding or the like.
[0100] Upper bottom portions 66a of the hollow polyg-
onal cylindrical bodies 66 corresponding to the number
of the radial feeders 54 are fixed to a center of a lower
surface in the base plate 65 by a suitable means such
as a screwing or the like.
[0101] As shown in FIGS. 3 and 10, respective polyg-
onal flat surfaces 66b, 66b, --- of the hollow polygonal
cylindrical bodies 66 have directions corresponding to
the respective arm insertion holes 61, 61, ··· in the lower
side.
[0102] A fixing table 70 is fixed to an outer side in each
of the flat surfaces 66b by a suitable means such as a
screwing or the like.
[0103] A fitting groove 70a in a vertical direction is pro-
vided in an outer surface side of the fixing table 70.
[0104] A fixed end 71a of a load cell (a weighing device)
71 is fitted and fixed to the fitting groove 70a by a suitable
means such as a screwing or the like.
[0105] This load cell 71 is supported to the base table
70 in a cantilever manner.
[0106] An arm supporting plate 72 is fixed to a free end
71b of each of the load cells 71.
[0107] That is, the arm supporting plate 72 is provided
with a fitting groove 72a in a vertical direction.
[0108] The free end 71b of the load cell 71 is fitted to
the fitting groove 72a, and fixed thereto by a suitable
means such as a screwing or the like.
[0109] The hollow hopper supporting arm 100 for sup-
porting the hopper (the weighing hopper) 130 and open-
ing and closing the opening and closing lid 147 is fixed
to an outer surface of the arm supporting plate 72 due to
a screwing operation of the mounting flange portion 101
in such a manner as to radially protrude outward from
each of the arm insertion holes 61 in the lower side of
the peripheral wall portion 22 of the casing main body 21.
[0110] As mentioned above, the opening and closing
operation driving motor (the drive source) 63 is mounted
to the inner surface of the arm supporting plate 72 by the
motor mounting frame 64.
[0111] Accordingly, the arm supporting plate 72, the
hopper supporting arm 100 and the opening and closing
operation driving motor 63 are supported to the free end
71b of the load cell 71.
[0112] Accordingly, a diameter of the arm insertion
hole 61 is set to be minimum so that an edge portion of
the arm insertion hole 61 and a base portion 102a of a
cylindrical arm portion 102 positioned at the arm insertion
hole 61 of the hopper supporting arm 100 have a mini-

mum gap for keeping a non-contact state, even in the
case that the hopper supporting arm 100 vertically moves
due to a supply and discharge of the subject to be
weighed to and from the hopper (the weighing hopper)
130 supported by the hopper supporting arm 100.
[0113] In order to prevent the subject to be weighed
and the water at a time of cleaning from entering from
the gap between the base portion 102a of the arm portion
102 in the hopper supporting arm 100 and the arm inser-
tion hole 61, a front end portion 77a of a bellows-like
rubber packing 77 is fitted to an annular groove 102b of
the base portion 102a in the arm portion 102.
[0114] A flange portion 77b of the rubber packing 77
is pressed by a cup-shaped cover 78, and is fixed to the
edge portion of the arm insertion hole 61 in the peripheral
wall portion 22 by a suitable means such as a screw or
the like.
[0115] Since the rubber packing 77 is formed as a bel-
lows portion capable of freely bending in a middle be-
tween the flange portion 77b and the front end portion
77a thereof, the arm portion 102 of the hopper supporting
arm 100 is not prevented from moving within the arm
insertion hole 61 of the base portion 102a due to a charge
and discharge of the subject to be weighed to each of
the hoppers (the engagement hoppers) 130.
[0116] The bottom plate body 80 provided in the side
of the lower end opening portion of the casing main body
21 is constituted, as shown in FIG. 3, by a cylindrical
peripheral wall portion 81 in which an upper surface is
open and a diameter thereof is gradually reduced in a
lower side, and a bottom portion 82 sequentially provided
from the peripheral wall portion 81 in a curved surface
state.
[0117] That is, the bottom plate body 80 is formed in
an arm shape, and a diameter of the bottom plate body
80 is set to be a little smaller than a diameter of the circular
lower end opening edge portion 22b of the casing main
body 21 so that an upper end opening edge portion 81a
of the peripheral wall portion 81 is received within the
lower end opening edge portion 22b of the peripheral
wall portion 22 in the casing main body 21 at a little gap.
[0118] Engagement hooks 83 are provided at a plural-
ity of portions in the circumferential direction in the lower
end opening edge portion 22b of the peripheral wall por-
tion 22 in the casing main body 21.
[0119] An engagement operating device 84 for engag-
ing the engagement hook 83 is provided at the upper end
of the peripheral wall portion 81 of the bottom plate body
80.
[0120] Further, as shown in FIG. 3, by engaging the
engagement hook 83 by the engagement operating de-
vice 84, the bottom plate body 80 is mounted to the casing
main body 21 in a state that the upper end opening edge
portion 81a of the bottom plate body 80 is received inside
the lower end opening edge portion 22b of the casing
main body 21 with a little gap.
[0121] Accordingly, no water enters the casing main
body 21 or the bottom plate body 80 even when using
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washing water for the purpose of cleaning.
[0122] It is possible to remove the bottom plate body
80 from the casing main body 21 by operating the en-
gagement operating device 84 so as to disengage the
engagement hook 83.
[0123] A base table 85 is fixed to an inner surface of
the bottom portion 82 of the bottom plate body 80.
[0124] An upper end of a spring (for example, a power
leaf spring) 86 is fixed to a center of the lower surface in
the upper bottom portion 66a of the hollow polygonal cy-
lindrical body 66 in the casing main body 21 via a mount-
ing frame body 75.
[0125] A lower end of the spring 86 is fixed to a center
of an upper surface of the base table 85 in the bottom
plate body 80 via a mounting frame body 87.
[0126] An elastic force of the spring 86 is set so that
the bottom plate body 80 slowly moves downward
against a mass thereof at a time of operating the engage-
ment operating device 84 so as to disengage the engage-
ment hook 83.
[0127] Circular arm insertion holes 88, 88, ··· are pro-
vided in the peripheral wall portion 81 of the bottom plate
body 80 side by side in a circumferential direction in cor-
respondence to the respective arm insertion holes 61,
61, ··· of the casing main body 21.
[0128] An arm supporting plate 89 is stood from an
upper surface of the base table 85 fixed to the bottom
plate body 80 in such a manner as to face to each of the
arm insertion holes 88 in correspondence to each of the
arm insertion holes 88 of the bottom plate body 80.
[0129] The hollow hopper supporting arm 100 for sup-
porting the hopper (the memory hopper) 130 and opening
and closing the opening and closing lid 147 is fixed to an
outer surface of each of the arm supporting plates 89 due
to a screwing operation of the mounting flange portion
101 in such a manner as to radially protrude outward
from each of the arm insertion holes 88, 88, ··· of the
peripheral wall portion 81 in the bottom plate body 80.
[0130] The base portion 102a of the arm portion 102
in the hopper supporting arm 100 is formed in a cylindrical
shape.
[0131] The little gap between the peripheral wall por-
tion 81 of the bottom plate body 80 and the arm insertion
hole 88 is sealed by the rubber packing 88a, thereby
preventing the subject to be weighed and the water at a
time of cleaning from entering to the inner portion.
[0132] The opening and closing operation driving mo-
tor (the drive source) 63 for opening and closing the open-
ing and closing lid 147 of the hopper 130 is mounted to
the inner surface of each of the arm supporting plates 89
by the motor mounting frame 64.
[0133] In the casing 20 mentioned above, an outer pe-
riphery thereof is not formed in an octagonal shape, for
example, even in the case that eight hoppers are mount-
ed in a circumferential direction.
[0134] That is, the outer periphery of the casing 20 is
formed in a circular cup shape surrounded by a smooth
peripheral wall portion constituted by a circular curved

surface as a whole, as shown in FIGS. 4 and 5, by the
circular lid body 40, the cylindrical casing main body 21
and the cup-shaped bottom plate body 80.
[0135] Accordingly, since no angular ridge line portion
exists in the outer periphery of the casing 20, the fine
mists of the subject to be weighed and the like are hard
to be attached and accumulated, and it becomes easy
to clean.
[0136] Further, since only the hopper supporting arms
100, 100, ··· protrude from the peripheral wall portion of
the circular curved surface, a waterproof property is im-
proved.
[0137] In this case, there is shown the structure in
which the casing 20 is separated into the casing main
body 21 and the bottom plate body 80, however, the
structure may be made such that these elements are
integrally constructed without being separated.
[0138] The hopper supporting arm 100 provided so as
to form three stages is constituted, as shown in FIGS. 6
and 7, by a hollow pipe-shaped arm portion 102, a mount-
ing flange portion 101 for fixing to a supporting plate in-
tegrally protruded from one end of the arm portion 102,
and a hollow rectangular parallelepiped head portion (a
hopper attaching portion) 103 sequentially provided in
another end side of the arm portion 102 so that all of the
surfaces have roundness.
[0139] The head portion 103 of the hopper supporting
arm 100 mentioned above is integrally protruded from
the hollow arm portion 102, as shown in FIGS. 11 and
12, and is constituted by a head portion main body 104
in which a side portion is open, and a side lid 105 mounted
to a side opening portion 104a of the head portion main
body 104 in a butt manner.
[0140] Further, the head portion 103 mentioned above
forms a fitting head portion 106 in which a width in a
longitudinal direction (a lateral direction in FIG. 11) is
narrowed so that an upper end thereof is suitably fitted
to a fitting hole 151a (refer to FIG. 16) of an upper surface
plate 151 in an engagement hood 150 provided on a side
surface of each of the hoppers 130.
[0141] A plurality of studs 107 having screw holes at
front ends thereof are vertically stood from an inner sur-
face of the side lid 105.
[0142] The side lid 105 is fixed to the head portion main
body 104 by screwing to the screw holes by the screw
109 for the respective studs 107 from the outer sides of
a plurality of corresponding holes 108 to the side wall
portion 104b of the head portion main body 104.
[0143] In the lower portion of the head portion 103,
engagement bolts 110 are engaged with engagement
grooves 154a and 155a (refer to FIGS. 14 and 17) of the
engagement hood 150 provided on the side surface of
the respective hoppers 130, on the same line in the hor-
izontal direction.
[0144] In this case, both ends 110a and 110b of the
engagement bolt 110 are fastened by nuts from the ex-
ternal portion so as to protrude outward at a fixed length
from nuts 111a and 111b in a state of protruding outward
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from a side wall portion 104b in a vertical direction of the
head portion main body 104 and both sides of the side
lid 105 in a vertical direction.
[0145] A rotary shaft 112 in a horizontal direction is
rotatably mounted to the side wall portion 104b of the
head portion main body 104.
[0146] One end of the rotary shaft 112 protrudes out-
ward from the side wall portion 104b.
[0147] In this outward protruding rotary shaft 112, one
end of the opening and closing lid driving body 113 is
mounted outside the side wall portion 104b of the head
portion main body 104 so as to integrally rotate with the
rotary shaft 112.
[0148] This opening and closing lid driving body 113
is formed in a band plate shape, and an engagement
protruding body 113a engaged with an engagement slit
144a (refer to FIG. 17) of a rotary arm 144 in the opening
and closing lid 147 of the hopper 130 is protruded from
an outer surface in a front end side thereof.
[0149] In the inner side of the head portion main body
104, one end of the rotary plate 114 is mounted so as to
integrally rotate with the rotary shaft 112.
[0150] As shown in FIGS. 8, 9 and 10, a rotary plate
67 is fixed to a drive shaft 63a of the opening and closing
operation driving motor 63.
[0151] A pin 67a is stood from a position eccentric from
a center of rotation of the rotary plate 67.
[0152] An operation bar 116 is received within the hol-
low hopper supporting arm 100.
[0153] Further, one end of the operation bar 116 is
rotatably mounted to a pin 114a stood from the front end
of the rotary plate 114 within the head portion 103.
[0154] Further, another end of the operation bar 116
protrudes outward from the arm portion 102.
[0155] That is, another end of the operation bar 116 is
rotatably mounted to the pin 67a of the rotary plate 67
rotated by the motor 67 through the supporting plate 8
(the supporting plate 72 as shown in FIG. 10 at a center
portion, and the hole in the supporting plate 89 at the
lowermost state) and the holes 62b (72b) and 64b of the
motor mounting frame as shown in FIGS. 8 and 9 at the
uppermost stage.
[0156] Accordingly, a rotary motion of the rotary plate
67 due to the rotation of the drive shaft 63a of the opening
and closing operation driving motor 63 is converted into
a swing (crank) motion within a predetermined angular
range of the rotary plate 114 within the head portion 103
and the opening and closing lid driving body 113 outside
the head portion 103, as shown in FIGS. 11 and 13.
[0157] Further, the rotary plate 114 and the opening
and closing lid driving body 112 rotate in a clockwise
direction at a predetermined angle due to one rotation of
the rotary plate 67, and thereafter rotate in a counter-
clockwise direction so as to be returned to an original
position.
[0158] Each of the hoppers 130 is formed in a substan-
tially rectangular conical tube shape obtained by a front
surface plate 131, a back surface plate 132 and both side

surface plates 133 and 134 with roundness, as shown in
FIGS. 14 to 17.
[0159] In this case, the front surface plate 131, the back
surface plate 132 and both side surface plates 133 and
134 in each of the hoppers 130 are provided with a re-
ceiving port 136 for the subject to be weighed at an upper
end of an upper half portion 135 gradually expanding
upward in a trumpet shape.
[0160] Further, both side surface plates 133 and 134
in each of the hoppers 130 are provided with a discharge
port 138 at a lower end of a lower half portion 137 in
which the front surface plate 131 and the back surface
plate 132 gradually come close to each other in a lower
side thereof in parallel and vertical directions.
[0161] Further, studs 140 and 141 are stood at the
same positions on the outer surfaces of both side surface
plates 133 and 134, in the upper portion of the lower half
portion 137 of each of the hoppers 130.
[0162] Two flat-shaped mutually parallel rotary arms
144 and 145 are rotatably mounted to the studs 140 and
141 by supporting shafts 142 and 143.
[0163] These two rotary arms 144 and 145 are formed
in a triangular wide shape in the lower portions thereof.
[0164] Further, these two rotary arms 144 and 145 are
integrally connected by a bottom plate 146.
[0165] The opening and closing lid 147 closing the dis-
charge port 138 in each of the hoppers 130 is fixed to an
upper surface of the bottom plate 146 by a suitable means
such as a welding or the like.
[0166] An engagement slit 144a in which a lower side
is open so that an engagement protruding body 113a of
the opening and closing lid driving body 113 provided in
the outer surface side of the head portion 103 is inserted
from the lower side so as to be engaged when each of
the hoppers 130 is supported to the head portion 103 of
the hopper supporting arm 100, is provided in one rotary
arm (a coupling) 144.
[0167] An engagement hood 150 for being covered on
the head portion 103 of the hopper supporting arm 100
from the upper side so as to be engaged is mounted to
the side surface plate 133 in the lower half portion 137
in each of the hoppers 130 in such a manner as to cover
the upper portion of the rotary arm 144 having the en-
gagement slit 144a.
[0168] The engagement hood 150 is constituted by an
upper surface plate 151, a front surface plate 152, a back
surface plate 153 parallel to the front surface plate 152
and a side surface plate 154 on a vertical plane with keep-
ing a roundness.
[0169] Further, the engagement hood 150 is formed in
a rectangular parallelepiped hollow box shape in which
a lower surface is open and a rear surface lower portion
is open subsequent thereto.
[0170] The upper surface plate 151 of the engagement
hood 150 has a fitting hole 151a with roundness at four
corners of a rectangle to which the fitting head portion
106 having a small width in the longitudinal direction of
the head portion 103 in the hopper supporting arm 100
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is inserted.
[0171] Further, an engagement groove 154a which the
engagement bolt 110a protruded outward in a horizontal
direction from one side surface of the head portion 103
in the hopper supporting arm 100 is inserted to and en-
gaged with is provided at a lower end of the side surface
plate 154 in the engagement hood 150.
[0172] On an inner surface of the front surface plate
152 of the engagement hood 150, as shown in FIGS. 15
and 17, a middle plate 155 is fixed to a portion between
the perpendicularly bent mounting plate 155b and the
side surface plate 154 in a parallel manner with a prede-
termined interval capable of receiving the head portion
103 of the hopper supporting arm 100, by a suitable
means such as a welding or the like.
[0173] At a lower end of the middle plate 155, there is
provided an engagement groove 155a which another en-
gagement bolt 110b outward protruded from a position
having the same height one the opposite side surface to
the head portion 103 in a horizontal direction is inserted
to from the lower side and engaged with.
[0174] Further, an interval between the inner surface
of the front surface plate 152 in the engagement hood
150 and these engagement grooves 154a and 155a is
set to be substantially equal to an interval between the
front surface 103a of the head portion 103 and the en-
gagement bolts 110a and 110b.
[0175] Accordingly, as shown in FIGS. 8, 9 and 10,
when covering the engagement hood 150 on the head
portion 103 of the hopper supporting arm 100 from the
upper side, the fitting head portion 106 is inserted and
fitted to the fitting hole 151a of the upper surface plate
151 in the engagement hood 150 from the lower side.
[0176] Accordingly, the engagement bolts 110a and
110b protruding outward from both sides of the head por-
tion 103 are respectively inserted into and engaged with
the engagement groove 154a of the side surface plate
154 in the engagement hood 150 and the engagement
groove 155a of the middle plate 155 from the lower side,
and the front surface 103a of the head portion 103 is in
a state of being brought into contact with the inner surface
of the front surface plate 152 of the engagement hood
150.
[0177] Further, the head portion 103 of the hopper sup-
porting arm 100 is mounted in an immobile state that the
engagement hood 150 covers the head portion 103 from
the outer side, and each of the hoppers 130 is mounted
in an immobile state.
[0178] Further, it is possible to simply take out the en-
gagement hood 150 from the head portion 103 by lifting
up the engagement hood 150.
[0179] At a time of mounting the engagement hood
150, the engagement protruding body 113a of the open-
ing and closing lid driving body 113 provided in the ex-
ternal portion from the side wall portion 104b of the head
portion 103 is inserted to and engaged with the engage-
ment slit 144a of the rotary arm (the coupling) 144 in the
opening and closing lid 147 from the lower side.

[0180] Further, at a time of mounting the engagement
hood 150, the rotary shaft 112 of the opening and closing
lid driving body 113 and the supporting shaft 142 of the
rotary arm 144 are arranged so as to coincide on the
same axis.
[0181] Accordingly, in correspondence that the open-
ing and closing operation driving body 113 rotates within
a predetermined angle due to the rotation of the opening
and closing operation driving motor 63 in the manner
mentioned above, as shown in FIG. 13, the rotary arm
(the coupling) 144 and the opening and closing lid 147
rotates within a predetermined angle, whereby the dis-
charge port 138 of each of the hoppers 130 is opened
and closed.
[0182] Further, since the rotary shaft 112 and the sup-
porting shaft 142 are arranged on the same axis, the
opening and closing lid 147 is further smoothly rotated.
[0183] Accordingly, when the structure is made such
that the opening and closing lid 147 is opened and closed
in accordance with one rotation of the rotary plate 67 of
the motor 63, it is unnecessary that a restoring spring is
provided outside the hopper for the purpose of closing
the opening and closing lid as shown in FIG. 39, the sub-
ject to be weighed and the fine powder mists are not
attached or accumulated on the portion or the like, and
a cleaning performance is significantly improved.
[0184] Further, since the rotary plate 114, the opera-
tion bar 116, the rotary shaft 112 and the like constituting
the opening and closing mechanism are sealed within
the hollow hopper supporting arm 100, only the opening
and closing operation driving body 113 is exposed to the
external portion, and the opening and closing lid 147 is
integrally rotated with the rotation of the opening and clos-
ing operation driving body 113 so as to be opened and
closed, it is not necessary that the complex opening and
closing link mechanism as shown in FIG. 39 is provided
outside the hopper, so that the subject to be weighed,
the fine powder mists and the like are not attached or
accumulated to the complex mechanism portion, a clean-
ing performance is significantly improved, and it is sig-
nificantly easy to clean.
[0185] Further, the supporting portion for supporting
the hopper to the casing and the structure driving portion
for applying the driving force from the drive source open-
ing and closing the opening and closing lid of the hopper
have been separately provided in the conventional art,
however, since the support of the hopper and the opening
and closing operation of the opening and closing lid are
integrated by the hopper supporting arm 100, it is suffi-
cient that the arm insertion holes 60, 61 and 88 having
a small minimum size through which the hopper support-
ing arm 100 passes (a minimum size within a range that
the supporting arm 100 can move due to the receiving
and discharging of the subject to be weighed in the case
of the supporting arm 100 of the weighing hopper) are
only provided in the casing 20, the subject to be weighed
and the fine powder mists are attached and accumulated
thereto at a significantly reduced amount, a cleaning per-
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formance is significantly improved, and it is significantly
easy to clean, in comparison with the case that a lot of
large-size complex holes are provided and the supporting
structure of the hopper and the opening and closing op-
eration driving structure are separately provided as in the
conventional art.
[0186] As shown in FIG. 1, a truncated conical funnel-
shaped collecting chute 160 for collecting the subject to
be weighed discharged from the hopper (the memory
hopper) 130 at the lowermost stage is fixed to the hori-
zontal frames 34, 35, 36 and 37 below the casing 20 so
as to be coaxial with the casing 20.
[0187] The subject to be weighed drops down to the
packaging machine from a drop port 161 of the collecting
chute 160.
[0188] In this case, the hopper 130 at the uppermost
stage is called the "stock hopper".
[0189] Further, the subject to be weighed supplied by
a conveyor (not shown) or the like is supplied to the radial
feeder 54 around the dispersion table 52 from the rotating
dispersion table 52 disposed in a center portion of the
above, and thereafter drops down within the correspond-
ing hopper (the stock hopper) 130 at the uppermost stage
from the front end of the vibrating radial feeder 54 so as
to be received therein.
[0190] The opening and closing lid 147 of the stock
hopper 130 is opened by driving the opening and closing
operation driving motor 63.
[0191] Accordingly, the subject to be weighed drop-
ping within the stock hopper 130 and received therein
drops within the hopper (the weighing hopper) 130 below
the same so as to be received therein.
[0192] Thereafter, the opening and closing lid 147 of
the stock hopper 130 is closed by driving the opening
and closing operation driving motor 63, and at this timing,
the subject to be weighed is again supplied from the radial
feeder 54.
[0193] Further, the subject to be weighed received in
the hopper (the weighing hopper) 130 at the second stage
is weighed by the weighing device (the load cell 70), and
thereafter, the opening and closing lid 147 of the weighing
hopper is opened by driving the opening and closing op-
eration driving motor 63, whereby the subject to be
weighed drops within the hopper (the memory hopper)
130 at the lowermost stage and received therein.
[0194] Thereafter, the opening and closing lid 147 of
the weighing hopper 130 is closed by driving the opening
and closing operation driving motor 63, and at this timing,
the subject to be weighed is again supplied from the stock
hopper 130.
[0195] The mass of a lot of subjects to be weighed
within the hopper (the memory hopper) 130 at the second
stage is combined and added by a control portion, and
is selected to a combination having a total mass which
is equal to a set mass or close thereto.
[0196] Further, the respective opening and closing lids
147 in a plurality of selected memory hoppers are opened
by driving the respective opening and closing operation

driving motors 63, whereby the subjects to be weighed
within the respective memory hoppers 130 drop to the
collecting chute 160 so as to be collected to one unit and
thereafter is packaged by the packaging machine dis-
posed below the same.
[0197] Thereafter, the opening and closing lid 147 of
the memory hopper 130 is closed by driving the opening
and closing operation driving motor 63, and at this timing,
the subject to be weighed is again supplied from the
weighing hopper 130.
[0198] As shown in FIG. 18, since the hopper 130 is
supported to the side portion of the hopper supporting
arm 100 radially protruding out from the outer periphery
of the circular casing by the engagement hood 150, the
hopper 130 is arranged at an offset position deflected
sideward from the circular radial direction of the collecting
chute 160.
[0199] Accordingly, in the case the number of the
memory hoppers 130 arranged in a circumferential di-
rection is an even number, two opposing memory hop-
pers 130 and 130 respectively supported to two hopper
supporting arms 100 and 100 in the same diametrical
direction are combined and selected, and the subject to
be weighed is simultaneously discharged to the collecting
chute 160, the subjects to be weighed from two memory
hoppers 130 and 130 drop within the collecting chute 160
in a state of brushing against each other, so that it is
possible to previously prevent the subjects to be weighed
from being damaged due to the collision of the subjects
to be weighed with each other.
[0200] As described above, in accordance with the first
embodiment of the present invention, there is provided
the combination weighing apparatus having a plurality of
hoppers to which the subject to be weighed is supplied,
and the casing in which the drive sources for opening
and closing the opening and closing lids opening and
closing the discharge ports of the hoppers are arranged
in the inner side, characterized by the couplings mounted
to the opening and closing lids of the hoppers rotatably
provided in the hoppers, the hollow hopper supporting
arms in which the opening and closing operation driving
mechanisms for transmitting the driving operation from
the drive sources are sealed, and the opening and closing
operation driving bodies provided on the outer surface
of the hopper attaching portions at the front ends of the
hopper supporting arms in an exposing state, driven by
the sealed opening and closing operation driving mech-
anisms and engaging with the couplings due to the at-
tachment of the hoppers so as to open and close the
opening and closing lids of the hoppers.
[0201] In the combination weighing apparatus struc-
tured in the manner mentioned above, when attaching
the hopper to the hopper attaching portion at the front
end of the hopper supporting arm, the exposed opening
and closing operation driving body exposed to the outer
surface of the hopper attaching portion is engaged with
the coupling provided in the hopper opening and closing
lid, the opening and closing operation driving body is driv-
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en by the opening and closing operation driving mecha-
nism sealed within the hopper supporting arm due to the
driving force from the drive source within the casing, and
the opening and closing lid of the hopper is opened and
closed, so that it is not necessary that the complex open-
ing and closing link mechanism, the restoring spring and
the like are provided in an outward exposed state.
[0202] Accordingly, in the combination weighing appa-
ratus, the subject to be weighed, the fine powder mists
and the like are less attached and accumulated thereto,
the cleaning performance is significantly improved, un-
hygienic conditions are not generated in the case that
the subject to be weighed is the food, and it is easy to
clean the whole of the combination weighing apparatus.
[0203] Further, in the combination weighing apparatus
in accordance with the first embodiment, since two ob-
jects comprising the support of the hopper and the drive
of the hopper opening and closing lid can be achieved
by only one hopper supporting arm, it is not necessary
that the hopper supporting mechanism and the opening
and closing operation driving mechanism are separately
protruded from the casing, the structure becomes simple,
and accordingly, the disadvantage that the subject to be
weighed and the fine powder mists are attached and ac-
cumulated thereto is reduced.
[0204] Further, in the combination weighing apparatus
in accordance with the first embodiment of the present
invention, since the rotary shaft of the coupling mounted
to the opening and closing lid of the hopper and the rotary
shaft of the opening and closing operation driving body
are arranged on the same axis, the opening and closing
lid can be further smoothly opened and closed.
[0205] Further, in the combination weighing apparatus
in accordance with the first embodiment of the present
invention, the drive source is constituted by a motor, and
the opening and closing operation driving mechanism is
constituted by a link mechanism connected to the motor.
[0206] Further, in the combination weighing apparatus
in accordance with the first embodiment of the present
invention, there is provided the combination weighing ap-
paratus having a plurality of weighing hoppers to which
the subject to be weighed is supplied, the weighing de-
vices for weighing the mass of the subject to be weighed
received in the weighing hoppers, the drive sources
opening and closing the opening and closing lids for
opening and closing the discharge ports of the weighing
hoppers, and the casing in which the weighing devices
and the drive sources are arranged in the inner side, char-
acterized in that the combination weighing apparatus is
provided with the couplings mounted to the opening and
closing lids of the hoppers rotatably provided in the hop-
pers, the hollow hopper supporting arms protruded out-
ward from the insertion holes provided in the casing and
in which the opening and closing operation driving mech-
anisms for transmitting the driving operation from the
drive sources are sealed, and the opening and closing
operation driving bodies provided on the outer surface
of the hopper attaching portions at the front ends of the

supporting arms in an exposing state, driven by the
sealed opening and closing operation driving mecha-
nisms and engaging with the couplings due to the attach-
ment of the hoppers so as to open and close the opening
and closing lids of the hoppers, and the weighing devices
are structured such that the fixed ends of the weighing
devices are fixed to the inner side of the casing, and the
drive sources and the hollow hopper supporting arms are
fixed to the free ends of the weighing devices.
[0207] In the combination weighing apparatus struc-
tured in the manner mentioned above, when attaching
the hopper to the hopper attaching portion at the front
end of the hopper supporting arm, the opening and clos-
ing operation driving body exposed to the outer surface
of the hopper attaching portion is engaged with the cou-
pling provided in the hopper opening and closing lid, the
opening and closing operation driving body is driven by
the opening and closing operation driving mechanism
sealed within the hopper supporting arm due to the driv-
ing force from the drive source within the casing, and the
opening and closing lid of the hopper is opened and
closed, so that it is unnecessary that the complex opening
and closing link mechanism, the restoring spring and the
like are provided in the outer portion in an exposed state.
[0208] Accordingly, in the combination weighing appa-
ratus, the subject to be weighed, the fine powder mists
and the like are less attached and accumulated thereto,
and the cleaning performance is significantly improved,
whereby the disadvantage on the food sanitation is hard
to be generated in the case that the subject to be weighed
is the food, and it is easy to clean the whole of the com-
bination weighing apparatus.
[0209] Further, in the combination weighing apparatus
in accordance with the first embodiment structured in the
manner mentioned above, since two objects comprising
the support of the hopper and the drive of the hopper
opening and closing lid can be achieved by only one hop-
per supporting arm, it is not necessary that the hopper
supporting mechanism and the opening and closing op-
eration driving mechanism are separately protruded from
the casing, the structure becomes simple, and accord-
ingly, the disadvantage that the subject to be weighed
and the fine powder mists are attached and accumulated
thereto is reduced.
[0210] Further, in the combination weighing apparatus
in accordance with the first embodiment structured in the
manner mentioned above, since the hopper supporting
arm and the drive source are fixed to the free end of the
weighing device, it is possible to open and close the open-
ing and closing lid of the hopper, and it is possible to
weigh the subject to be weighed within the weighing hop-
per.

(Second embodiment)

[0211] Next, a description will be given of a second
embodiment of a combination weighing apparatus in ac-
cordance with the present invention with reference to the
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accompanying drawings.
[0212] FIGS. 19 to 38 show a combination weighing
apparatus in accordance with the second embodiment
of the present invention.
[0213] As shown in FIG. 19, the casing 20 is constituted
by a polygonal tube-like main body 21 open to upper and
lower portions, having a little smaller diameter in a lower
side and corresponding to a number of the heads, an
upper lid 22 covered on an upper surface opening portion
of the main body 21 so as to be detachably fixed thereto,
and a bottom plate body 23 detachably fixed in a state
that an upper end portion is slightly inserted from a lower
surface opening portion of the main body 21.
[0214] In this case, the bottom plate body 23 is formed
in a polygonal plate shape in which an upper surface is
opened.
[0215] The main body 21 is structured such that a lower
width constituting the polygon is narrowed, and is con-
stituted by a plurality of flat-shaped side walls 21a, 21a,
···.
[0216] Further, the bottom plate body 23 is constituted
by flat-shaped side walls 23a, 23a, ··· in which a lower
width constituting the polygon is narrowed, and polygonal
flat-shaped bottom plates 23b.
[0217] As shown in FIGS. 20 and 21, horizontal por-
tions 30a, 30a, ··· at upper ends of four vertical supporting
columns 30, 30, ··· are inserted to the side walls 21a of
the main body 21 in the casing 20.
[0218] Further, the horizontal portions 30a, 30a, ··· are
fixed to the side walls 21a of the main body 21 in the
casing 20 by the inserting portions, whereby the main
body 21 are supported by four supporting columns 30,
30, ···.
[0219] Four horizontal portions 30a, 30a, ··· mentioned
above are connected and fixed to each other so as to
vertically cross to each other in a # shape at the center
of the main body 21.
[0220] The lower portions of four supporting columns
30, 30, ··· are connected and fixed to each other by the
horizontal frames 31, 32, 33 and 34.
[0221] A circular bevel-shaped dispersion table 25 is
provided in an upper portion of an expansion portion 22a
in a center of the upper lid 22 of the casing 20.
[0222] A lot of radial feeders 26, 26, ··· are radially pro-
vided around the dispersion table 25 (in FIGS. 19 and
20, only one is exemplified).
[0223] Circular arm insertion holes 27 and 28 arranged
in correspondence to the respective radial feeders 26,
26, ··· in an upper side and a lower side of the horizontal
portions 30a, 30a, at the upper ends of the supporting
columns 30, 30, ··· are provided in the respective side
wall portions 21a, 21a, ··· of the casing main body 21 so
as to form upper and lower two stages.
[0224] Further, an arm insertion hole 29 is provided in
each of the side walls 23a, 23a, ··· of the bottom plate
body 23.
[0225] As shown in FIG. 20, supporting arms 41, 42
and 43 are respectively provided so as to radially protrude

outward from the respective arm insertion holes 27, 28
and 29.
[0226] Further, a stock hopper 51, a weighing hopper
52 and a memory hopper 53 are detachably mounted to
the respective supporting arms 41, 42 and 43.
[0227] Accordingly, the subject to be weighed dropped
down from the front end of the radial feeder 26 is supplied
to the stock hopper 51, and thereafter is supplied to the
weighing hopper 52 from the stock hopper 51.
[0228] Further, the subject to be weighed supplied to
the weighing hopper 52 is supplied to the memory hopper
53 from the weighing hopper 52.
[0229] A circular funnel-shaped collecting chute 55 is
mounted below the casing 20 by the horizontal frames
31, 32, 33 and 34.
[0230] In this case, a guide chute 56 is detachably
mounted to each of the memory hoppers 53, whereby
the subject to be weighed supplied from a plurality of
memory hoppers 53, 53, ··· combined and selected in the
manner mentioned below drops down to the collecting
chute 55 through the guide chutes 56, 56, ··· (in FIG. 19,
the supporting arms 41, 42 and 43, the stock hoppers
51, the weighing hoppers 52, the memory hoppers 53
and the guide chutes 56 are respectively represented by
only one elements).
[0231] A base portion of the supporting arm 41 at the
uppermost stage for supporting the stock hopper 51 is
fixed to a base table (not shown) provided within the main
body 21 of the casing 20.
[0232] Further, the supporting arm 43 at the lowermost
stage for supporting the memory hopper 53 is fixed to a
base table (not shown) provided within the bottom plate
body 23 of the casing 20.
[0233] The stock hopper 51 and the memory hopper
53 are both fixed in the arm insertion holes 27 and 29 by
waterproof covers 27a and 29a.
[0234] On the contrary, the supporting arm 42 for sup-
porting the weighing hopper 52 in the middle portion is
fixed to a free end side of a weighing device (not shown)
having a fixed end fixed to a base table (not shown) fixed
within the main body 21 of the casing 20.
[0235] Further, in order not to prevent the supporting
arm 42 from vertically moving within the arm insertion
hole 28, the waterproof cover 28a is elastically structured,
for example, as a bellows structure.
[0236] FIGS. 22 to 26 show a structure of the support-
ing arm 42 (the other supporting arms 41 and 43 have
the same structure as that of the supporting arm 42).
[0237] The supporting arm 42 is provided with a hollow
cylindrical arm portion 61 in which a side of a base portion
is open, and a mounting flange 62 is protruded from the
base portion.
[0238] As shown in FIG. 25, a screw hole 63 is provided
in a center of a front end surface 61a of the arm portion
61, however, the screw hole 63 is normally closed by a
lid screw 64 being meshed therewith.
[0239] A waterproof ring 65 is fitted and attached to an
annular recess portion 63a provided in an outer side por-
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tion of the screw hole 63.
[0240] Accordingly, when screwing the lid screw 64, it
is possible to prevent the water from entering into the
inner portion from the screw hole 63 by the waterproof
ring 65 at a time of water washing.
[0241] An annular groove 66 restricting a motion in an
axial direction of the arm portion 61 due to an engage-
ment of a first leg plate 112 of a hook 111 in the hopper
52 mentioned below is provided near a front end of the
arm portion 61.
[0242] Taper portions 66a and 66b for making the first
leg plate 112 of the hook 111 in the hopper 52 be easily
inserted is provided in both sides of the annular groove
66.
[0243] A cylindrical expansion body 67 is protruded
from the arm portion 61 in a side of a base portion from
the annular groove 66 in such a manner as to integrally
expand out above the leg portion 61.
[0244] The cylindrical expansion body 67 is formed in
a cylindrical shape with a bottom in which one end surface
is open, and is connected to a lateral direction perpen-
dicularly crossing to the arm portion 61.
[0245] Further, as shown in FIG. 26, a bottom plate
67a of the cylindrical expansion body 67 exists on the
same plane as a tangential line of a circumference in a
side of the cylindrical arm portion 61.
[0246] Further, a cylinder portion 67b of the cylindrical
expansion body 67 further protrudes outward from an
opposite side surface of the arm portion 61, and is inte-
grally formed with the arm portion 61 in a state that a
lower portion of the cylinder portion 67b rides on the arm
portion 61.
[0247] As shown in FIG. 26, a plurality of studs 68 are
protruded from an inner surface of the bottom plate 67a
of the cylindrical expansion body 67.
[0248] A first holding plate 70 holding a first bearing
69 and a second holding plate 72 holding a second bear-
ing 71 are fixed so as to be parallel to each other.
[0249] In this case, a front end of a continuous thread
stud 74 is screwed to the stud 68 from a hole of the second
holding plate 72 through a hole of a hollow cylindrical
spacer 73, whereby the first holding plate 70 and the
second holding plate 72 are fixed via the spacer there-
between so as to be parallel to each other.
[0250] A stud 75 having a screw hole is mounted to
the second holding plate 72.
[0251] A disc lid 76 is mounted by screwing screws 77
and 77 with screw holes in the studs 75 from the holes
in the disc lid 76 closing the opening portion 67c of the
cylinder portion 67b in the cylindrical expansion body 67.
[0252] In this case, a ring-shaped packing 78 is gripped
between the disc lid 76 and the opening portion 67c for
the purpose of waterproofing.
[0253] A shaft 81 of an opening and closing operation
driving lever 80 for opening and closing the opening and
closing lid 125 of the hopper 52 is rotatably held by the
first and second bearings 67 and 71.
[0254] This shaft 81 protrudes outward from the bottom

plate 67a through a hole of the waterproofing disc-like
packing 79 attached to the hole of the bottom plate 67a
in the cylindrical expansion body 67, and is fixed to a
band plate-shaped opening and closing operation driving
lever 80 which is in parallel to the bottom plate 67a.
[0255] An engagement protrusion 80a in a longitudinal
direction of the opening and closing operation driving le-
ver 80 engaged with the opening and closing lid 125 men-
tioned below is protruded from a lower end of the opening
and closing operation driving lever 80.
[0256] An upper end of the crank 82 is fixed to the shaft
81.
[0257] An operation lever 84 is received within the arm
portion 61 in a state that one end protrudes outward.
[0258] The operation bar 84 is constituted by a band
plate 84a and side plates 84b and 84c perpendicularly
bent in both sides of the band plate 84a, and has a U-
shaped cross section.
[0259] Further, as shown in FIG. 23, one end of the
band plate 84a is rotatably mounted to a pin 85a of a
rotary plate 85 rotated by an opening and closing oper-
ation driving motor (not shown) provided in the main body
21 of the casing 20.
[0260] In another end side of the operation bar 84, as
shown in FIGS. 25 and 26, a rectangular parallelepiped
block 86 is received between both side plates 84b and
84c in such a manner as to freely move in a longitudinal
direction along the band plate 84a.
[0261] A lower end portion of the crank 82 in which an
upper end portion is fixed to the shaft 81 is rotatably
mounted to a pin 87 stood from one end side of the block
86.
[0262] As shown in FIG. 25, a screw hole 88 is provided
on an end surface of another end of the block 86 in a
longitudinal direction.
[0263] Further, an adjustment screw 89 inserted from
a hole in an edge plate 84d provided in another end of
the operation bar 84 is meshed with the screw hole 88.
[0264] A coil spring 90 is received within both side
plates 84b and 84c of the operation bar 84 so as to sur-
round the adjustment screw 89.
[0265] The coil spring 90 is structured such that one
end thereof presses an end surface of the block 86 and
another end thereof presses an inner surface of the edge
plate 84d, whereby the coil spring 90 urges the block 86
in a direction apart from the edge plate 84d.
[0266] Accordingly, a head portion 89a of the adjust-
ment screw 89 is always in a state of being brought into
contact with the edge plate 84d, whereby the block 86 is
always positioned at the same position which is deter-
mined on the basis of a screwing depth of the adjustment
screw 89.
[0267] Accordingly, as shown in FIG. 23, when the ro-
tary plate 85 rotates by the opening and closing operation
driving motor, the operation bar 84 oscillates within the
arm portion 61.
[0268] Further, in correspondence to an oscillating mo-
tion of the operation bar 84, the crank 82 integrally rotates
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around the shaft 81 together with the shaft 81.
[0269] Accordingly, in accordance with an oscillating
motion of the operation bar 84, the opening and closing
operation driving lever 80 integrally rotates with the shaft
81 at a predetermined angle and in a clockwise direction,
and thereafter rotates in a counterclockwise direction so
as to be returned to an initial position.
[0270] Therefore, the opening and closing lid 125 of
each of the hoppers mentioned below can be opened
and closed.
[0271] In this case, by taking out the lid screw 64 from
the screw hole 63 at the front end of the arm portion 61,
inserting a wrench having a polygonal column-shaped
front end or the like from the screw hole 63 so as to en-
gage with a polygonal hole 89a’ of a head portion 89a in
the adjustment screw 89, and rotating the adjustment
screw 89 so as to adjust a screwing length of the block
89 to the screw hole 88 of the block 86, thereby adjusting
a position of the block 86, it is possible to adjust an angle
of the crank 82 (and the opening and closing operation
driving lever 80).
[0272] Accordingly, it is possible to adjust so that the
opening and closing lid 125 securely closes the discharge
port of the hopper 51.
[0273] A hole 67b’ is provided in a center of an upper
portion of the cylinder portion 67b in the cylindrical ex-
panding body 67.
[0274] Further, a cylindrical engagement projection 95
for engaging with an engagement hole 117 of an upper
plate 113 in a hook 111 of the hopper 52 mentioned below
is fixed due to a caulking at a lower end portion thereof,
in such a manner as to protrude upward from the hole
67b’.
[0275] The cylindrical engagement projection 95 is
provided with a notch 96 in an opposite side to the bottom
plate 67a of the cylindrical expansion body 67.
[0276] Further, a flat taper portion 96a inclined so as
to recess to a center side of the engagement projection
95 is provided in an upper portion of the notch 96.
[0277] In this case, since the structure of the upper
supporting arm 41 and the lower supporting arm 43 is
absolutely the same as that of the supporting arm 42
mentioned above, a description thereof will be omitted.
[0278] FIGS. 27 to 30 show the weighing hopper 52
(the other hoppers 51 and 53 are different from the weigh-
ing hopper 52 only in a point of an expanding degree of
the upper portion of the hopper main body, but have the
absolutely same structure in the other points).
[0279] That is, the hopper 52 is provided with the hop-
per main body 100, the opening and closing lid 125 open-
ing and closing the discharge port of the hopper main
body 100 and the hook 111 engaging and disengaging
the hopper main body 100 with and from the supporting
arm 42 mentioned above.
[0280] The hopper main body 100 is formed in a sub-
stantially quadrangular pyramid tube shape in which a
front surface plate 101, a back surface plate 102 and
both side surface plates 103 and 104 are connected with

roundness.
[0281] Further, the hopper main body 100 is provided
with a receiving port 106 for the subject to be weighed
at an upper end of an upper half portion that the front
surface plate 101, the back surface plate 102 and both
side surface plates 103 and 104 gradually expand up-
ward in a trumpet shape.
[0282] Further, the hopper main body 100 is provided
with a discharge port 108 at a lower end of a lower half
portion in which both side surface plates 103 and 104
are in parallel to each other and the front surface plate
101 and the back surface plate 102 gradually come close
to each other.
[0283] In the upper portion of the hopper lower half
portion, a band plate 110 is fixed by a suitable means
such as a welding or the like so as to wind around an
outer surface from the side surface plate 103 along the
back surface plate 102 and the side surface plate 104.
[0284] As shown in FIG. 28, the hook 111 for engaging
with and disengaging from the supporting arm 42 is in-
tegrally protruded from an end portion 110a in a side of
the side surface plate 104 of the band plate 110.
[0285] The hook 111 is constituted by a flat first leg
plate 112 in a perpendicular direction vertically bent from
the end portion 110a of the band plate 110, a flat upper
plate 113 bent from an upper end portion of the first leg
plate 112 in a circular arc shape, connected in a horizon-
tal direction and perpendicularly crossing to the first leg
plate 112, and a flat second leg plate 114 connected so
as to bent downward from an end portion of the upper
plate 113 in a circular arc shape and being in parallel to
the first leg plate 112, and is formed in a substantially U
shape.
[0286] A first engagement recess portion 115 expand-
ing in a lower side in an inverted V shape with first and
second inclined end surfaces 115a and 115b for being
brought into contact with upper both sides of an annular
bottom portion 66c in an annular groove 66 at a front end
of the arm portion 61 of the supporting arm 42 from right
and left sides is provided in a lower end of the first leg
plate 112, as shown in FIG. 32.
[0287] Further, a second engagement recess portion
116 expanding in a lower side in an inverted V shape
with third and fourth inclined end surfaces 116a and 116b
for being brought into contact with upper both sides of
an outer peripheral surface of the arm portion 61 slightly
in a side of the base portion apart from the cylindrical
expansion body 67 from right and left sides is provided
in a lower end of the second leg plate 114, as shown in
FIG. 33.
[0288] Further, in the upper plate 113 of the hook 111,
an engagement projection 95 protruded from an upper
portion of the cylindrical expansion body 67 is inserted
in a center slightly close to the second leg plate 114, and
an engagement hole 117 having a linear hole edge end
surface 117a brought into contact with a taper portion
96a in a notch 96 of the engagement projection 95 is
provided.

31 32 



EP 1 228 988 B1

18

5

10

15

20

25

30

35

40

45

50

55

[0289] In this case, a tongue piece 114a extending to
the band plate 110 from the second leg plate 114 is pro-
truded.
[0290] A front end of the tongue piece 114a is adhered
to the band plate 110 in accordance with a welding.
[0291] As shown in FIG. 27, mounting shafts 120 and
121 are stood from positions on the same straight line of
the end portion 110a in the side of the side surface plate
103 and the end portion 110b in the side of the side sur-
face plate 104 in the hopper main body 100 of the band
plate 110.
[0292] Flat rotary arms 122 and 123 parallel to each
other are rotatably mounted to the mounting shafts 120
and 121.
[0293] The mounting shafts 120 and 121 correspond-
ing to a center of rotation exists on the same line as an
axial line of the shaft 81 of the opening and closing op-
eration driving lever 80 in the supporting arm 42 in a state
of hooking the hook 111 to the supporting arm 42.
[0294] The rotary arms 122 and 123 are integrally con-
nected by a perpendicularly crossing bottom plate 124.
[0295] The opening and closing lid 125 for closing the
discharge port 108 of the hopper main body 100 is fixed
to an upper surface of the bottom plate 124 by a suitable
means such as a welding or the like.
[0296] With overlapping on the outer surface of the ro-
tary arm 123, an adjustment plate 127 having a rectan-
gular slit 126 (refer to FIG. 34) to which the engagement
projection 80a of the opening and closing operation driv-
ing lever 80 is inserted from a lower side is rotatably
mounted to the stud 121 in the same manner as the rotary
arm 123.
[0297] The adjustment plate 127 is provided with an
oval cam hole 128 in a side portion of the engagement
slit 126, as shown in FIGS. 30, 35 and 36.
[0298] A shaft 129b of a bolt 129 to which a head por-
tion 129a is fixed by a suitable means such as a welding
or the like is protruded from a back surface of the rotary
arm 123 through a hole 123a of the rotary arm 123.
[0299] Accordingly, the shaft 129b of the bolt 129 pro-
trudes further outward through a hole 131 of a cam body
130 received within the cam hole 128 of the adjustment
plate 127.
[0300] In the cam body 130, a disc 130b of a regular
circle having a diameter slightly smaller than a short axis
of the cam hole 128 and a thickness slightly less than a
thickness of the adjustment plate 127 is protruded from
a portion having a size larger than the short axis of the
oval cam hole 128, for example, a back surface of a reg-
ular hexagonal plate-shaped base table 130a.
[0301] Accordingly, the hole 131 exists at a position
eccentric from a center of a regular circle of the disc 130b.
[0302] Further, a ball head lock nut 132 is engaged
with a screw surface at a front end of the shaft portion
129b of the bolt 129 on the outer surface of the base
table 130a.
[0303] Further, the adjustment plate 127 is fastened
and fixed between the outer surface of the rotary arm

123 and the back surface of the outer edge portion in the
base table 130a of the cam body 130.
[0304] Accordingly, when loosening the ball head lock
nut 132 so as to rotate the cam body 130, the cam body
130 rotates around the hole 131 at the eccentric position,
that is, around the shaft portion 129b of the bolt 129 fixed
to the rotary arm 123.
[0305] Then, the peripheral edge portion of the disc
130b presses a hole end surface of the oval cam hole
128, whereby the adjustment plate 127 can rotate around
the mounting shaft 121 with respect to the rotary arm
123, as shown in FIG. 36.
[0306] Accordingly, by adjusting the rotational position
of the adjustment plate 127 with respect to the rotary arm
123 in the manner mentioned above so as to again fasten
the ball head lock nut 131, it is possible to change a
mounting angle of the adjustment plate 127 with respect
to the rotary arm 123, and it is possible to adjust by the
cam body 130 so that the opening and closing lid 125
securely closes the discharge port 108.
[0307] As shown in FIG. 34, a plate-like spacer 140 is
fixed to an outer surface of the adjustment plate 127 by
a suitable means such as a welding or the like so that a
notch 141 overlaps on the slit 126.
[0308] The notch 141 of the spacer 140 is constituted
by a inlet portion 141a and circular portion 141b at the
back thereof.
[0309] The slit 126 of the adjustment plate 127 and the
inlet portion 141a of the notch 141 in the spacer 140 are
set to be significantly wider than the engagement protru-
sion 80a so that the engagement protrusion 80a of the
opening and closing operation driving lever 80 can pass
therethrough even in the case that it is a little inclined
without coinciding with a linear direction of the slit 126.
[0310] A rotary body 150 formed in a rotatable disc
shape inward contact with an inner peripheral surface of
a circular portion 141b and having a thickness slightly
smaller than that of the spacer 140 is received within the
circular portion 141b of the notch 141 in the spacer 140.
[0311] An engagement slit 151 in a diametrical direc-
tion which the engagement protrusion 80a of the opening
and closing operation driving lever 80 which is moved
from the slit 126 and the inlet portion 141a is inserted to
and engaged with is provided in the rotary body 150.
[0312] Taper portions 151a and 151a for making it
easy to insert the engagement protrusion 80a are pro-
vided in both sides of the inlet of the engagement slit 151.
[0313] A cover plate 160 for preventing the rotary body
150 from being taken out is fixed to the outer surface of
the spacer 140 by a suitable means such as a welding
or the like.
[0314] The cover plate 160 is provided with a rectan-
gular notch 161 having taper portions 161a and 161a in
both sides of the inlet.
[0315] A plate-like stopper 162 bent inward is provided
at the back of the notch 161.
[0316] This plate-like stopper 162 is in a state of mov-
ing forward to the back portion of the engagement slit
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151 of the rotary body 150.
[0317] This is provided for the purpose of restricting a
rotational range of the rotary body 150 in such a manner
as to prevent the engagement slit 151 of the rotary body
150 from rotating more than necessary so as to be taken
out from the inlet portion 141a of the spacer 140, whereby
the engagement protrusion 80a cannot move forward.
[0318] In the system of closing the opening and closing
lid of the hopper by an urging force of the restoring spring,
a collision sound at a time of closing generates a loud
sound.
[0319] In the system of closing the opening and closing
lid of the hopper on the basis of the motor drive which is
employed for avoiding this, it is impossible to completely
close if any play exists in the engagement with the en-
gagement protrusion 80a of the opening and closing op-
eration driving lever 80.
[0320] Accordingly, in order to make the engagement
between the slit and the engagement protrusion 80a in
a complete sealed state with no play, it is necessary to
make a width of the engagement slit as narrow as pos-
sible.
[0321] However, if the width of the engagement slit is
made narrow, it is hard to smoothly insert the engage-
ment protrusion 80a to the engagement slit at a time of
mounting the hopper to the supporting arm.
[0322] Accordingly, in the second embodiment, the
width of the slit 126 of the adjustment plate 127 is in-
creased, the rotary body 150 is provided, and the en-
gagement slit 151 engaging with the engagement pro-
trusion 80a with no play is provided in the rotary body 150.
[0323] Accordingly, for example, as shown in FIG. 37,
even in the case that the engagement protrusion 80a is
in the same direction as that of the slit 126, or even in
the case of being oblique as shown in FIG. 38, the en-
gagement protrusion 80a is guided by the taper portion
151a so as to move to the engagement slit 151 of the
rotary body 150.
[0324] Further, since the rotary body 150 rotates to be
in the same direction in correspondence to the forward
movement of the engagement protrusion 80a, an incline
generated by the slit 126 and the engagement protrusion
80a being a little inclined from the same straight line is
absorbed by the rotary body 150, so that it is possible to
smoothly insert and engage.
[0325] Further, at a time of taking out the hopper, when
the engagement protrusion 80a starts being taken out
from the engagement slit 151 of the rotary body 150, the
rotary arm 123 starts rotating due to an empty weight of
the opening and closing lid 125 and starts inclining with
respect to the engagement protrusion 80a.
[0326] Even in this case, since the rotary body 150
rotates in correspondence to the incline, it is possible to
smoothly take out the engagement protrusion 80a.
[0327] Since the supporting arm 42 and the hopper 52
are structured in the manner mentioned above, the hop-
per 52 can be mounted to the supporting arm 42 by man-
ually holding the hopper main body 100 by one hand

while supporting the opening and closing lid 125 from the
lower portion by another and so as to close the discharge
port 108 and inserting the upper end portion of the en-
gagement protrusion 80a at the lower end of the opening
and closing operation driving lever 80 in the supporting
arm 42 from the lower side of the slit 126 of the adjustment
plate 127 in the hopper 52 (the inlet portion 141a of the
notch 141 in the spacer 140 and the notch 161 of the
cover plate 160).
[0328] At this time, the second leg plate 114 is put on
the base portion side from the cylindrical expansion body
67 in the arm portion 61 by guiding and inserting the first
leg plate 112 of the hook 111 to the taper portions 66a
and 66b of the annular groove 66 at the front end of the
arm portion 61 in the supporting arm 42 while inserting
the engagement protrusion 95 protruding upward from
the cylindrical expansion body 67 of the supporting arm
42 to the engagement hole 117 of the upper plate 113 in
the hook 111, and the hands are released.
[0329] In accordance with the operation mentioned
above, the engagement protrusion 80a of the opening
and closing operation driving lever 80 enters within the
engagement slit 151 of the rotary body 150.
[0330] Accordingly, in the case that the engagement
protrusion 80a and the engagement slit 151 do not coin-
cide on the same straight line, the engagement protrusion
80a moves forward to the engagement slit 151 of the
rotary body 150 so as to be engaged while the rotary
body 150 rotates within the circular portion 141b of the
notch 141 in the spacer 140 so as to comply with the
engagement protrusion 80a.
[0331] Further, first and second inclined end surfaces
115a and 115b in both sides of the first engagement re-
cess portion 116 notched in an inverted V shape in the
first leg plate 112 are brought into contact with both sides
of the upper portion of the cylindrical groove bottom por-
tion 66a in the annular groove 66.
[0332] Further, third and fourth inclined end surfaces
116a and 116b in both sides of the second engagement
recess portion 116 notched in an inverted V shape in the
second leg plate 114 are brought into contact with both
sides of the upper portion of the cylindrical arm portion 61.
[0333] Then, the linear hole edge end surface 117a in
a side apart from the hopper main body 100 in the en-
gagement hole 117 of the upper plate 113 becomes in a
state of being brought into contact with the taper portion
of the upper portion of the notch 96 in the engagement
projection 95 of the supporting arm 42 due to a moment
of rotation in a clockwise direction (in FIG. 32) caused
by the mass of the hopper main body 100, whereby the
hopper 52 is held in a state of being supported by the
supporting arm 42.
[0334] In a state that the hopper 52 is supported by
the supporting arm 42 as mentioned above, the hole edge
end surface 117a of the engagement hole 117 in the up-
per plate 113 of the hook 111 is pressed to the taper
portion 96a of the notch 96 in the engagement projection
95 as mentioned above, the first inclined end surface
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115a in the side of the hopper main body 100 of the first
leg plate 112 is pressed to the groove bottom portion 66a
of the annular groove 66 in the arm portion 61, and the
third inclined end surface 116a in the side of the hopper
main body 100 of the second leg plate 114 is pressed to
the outer peripheral surface of the arm portion 61, where-
by a moment A in a clockwise direction due to the mass
of the hopper main body 100 shown in FIG. 32 is sup-
ported.
[0335] Further, in the case that a moment B in a coun-
terclockwise direction shown in FIG. 31 is applied by driv-
ing the opening and closing lid or due to the other external
forces, the lower end portion of the first leg plate 112 (the
lower end portion in both sides of the first engagement
recess portion 115) is pressed to the groove wall in the
front end side of the annular groove 66 in the supporting
arm 42, and the third and fourth inclined end surfaces
116a and 116b in the second leg plate 114 are pressed
to the outer peripheral surface of the arm portion 61,
whereby the moment B is supported.
[0336] Further, in FIG. 31, in the case that a moment
C in a clockwise direction is inversely applied, the edge
of the engagement hole 117 of the upper plate 113 in the
hook 111 is pressed to the engagement projection 95 of
the supporting arm 42 and the first and second inclined
end surfaces 115a and 115b of the first leg plate 112 are
pressed to the groove bottom portion 66a of the annular
groove 66 in the leg portion 61, whereby the moment C
is supported.
[0337] Further, the axial movement of the arm portion
61 in the supporting arm 42 is restricted by both side
groove walls in the annular groove 66 with respect to the
first leg plate 112, and restricted by the edge of the en-
gagement hole 117 in the upper plate 113 and the en-
gagement projection 95 of the supporting arm 42.
[0338] Accordingly, even when the downward incline
of the front end side of the supporting arm is different at
every supporting arms 41, 42 and 43, it is possible to
support without relation thereto.
[0339] In spite that it is possible to significantly easily
mount the hopper 52 to the supporting arm 42 in the
manner mentioned above, the hopper 52 can be securely
supported without moving and generating any play even
when receiving forces in every directions mentioned
above.
[0340] In this case, the first and second inclined end
surfaces 115a and 115b of the first leg plate 112 ride
over the groove bottom portion 66a of the annular groove
66 in the supporting arm 42 as mentioned above so as
to be brought into contact at any two points.
[0341] Further, the third and fourth inclined end sur-
faces 116a and 116b of the second leg plate 114 ride
over the outer peripheral surface of the arm portion 61
so as to be brought into contact at any two points.
[0342] Accordingly, since a dimensional error is ab-
sorbed even in the case that a dimensional accuracy of
each of the portions is not high, the hopper 52 can be
supported with no play without being affected thereby

even when a minor dimensional error exists.
[0343] Further, the inclined notch of the engagement
protrusion 95 is brought into contact with the linear hole
edge end surface 117a of the engagement hole 117 in
the upper plate 113 of the hook 111 at the portion having
any height in the taper portion 96a gradually becoming
deeper.
[0344] Accordingly, even in the case that the dimen-
sional accuracy of each of the portions is not high, the
dimensional error can be absorbed, so that even when
the minor error exists, the hopper 52 is supported with
no play without being affected thereby.
[0345] In this case, the opening and closing lid 125 is
opened and closed due to the rotation of the rotary plate
85 executed by the motor (not shown), however, it is pos-
sible to adjust a relative angle between the adjustment
body 127 and the rotary arm 123 due to the rotation of
the cam body 130 mentioned above so as to obtain a
state that the opening and closing lid 108 firmly closes
the discharge port 108 of the hopper main body 100 in a
state that the rotary plate 85 is at the closed position.
[0346] Further, by taking out the lid screw 64 at the
front end of the arm portion 61 of the supporting arm 42
so as to insert the tool and rotating the adjustment screw
89 so as to change the position in the operation bar 84
of the block 86, it is also possible to adjust so as to firmly
close the opening and closing lid 108.
[0347] In this case, the above description is given of
the supporting arm 42 and the weighing hopper 52 in the
middle position, however, the supporting arms 41 and 43
disposed in the upper and lower portion thereof, the stock
hopper 51 and the memory hopper 53 have absolutely
the same structures as those of the supporting arm 42
and the weighing hopper 52, and the engagement and
the disengagement with respect to the respective sup-
porting arms are executed in the absolutely same man-
ner.
[0348] As mentioned above, in the combination weigh-
ing apparatus in accordance with the second embodi-
ment of the present invention, the hopper is detachably
supported to the supporting arm provided so as to pro-
trude outward from the casing in the side portion of the
hopper main body.
[0349] Accordingly, since a worker can attach and de-
tach the hopper while viewing the side portion of the hop-
per, the engaging and disengaging operation of the hop-
per can be significantly easily and securely executed.
[0350] Further, in the combination weighing apparatus
in accordance with the second embodiment of the
present invention, since the structure is made such that
the hook is fixed to the side wall of the hopper and the
hopper is supported to the supporting arm by engaging
the hook with the supporting arm, it is possible to easily
engage and disengage by the hook.
[0351] Further, in the combination weighing apparatus
in accordance with the second embodiment of the
present invention, since the hook is provided with the leg
portion supported from the lower side by the supporting
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arm, and the rotation restricting means for restricting the
rotation due to the force of gravity of the hopper with
respect to the supporting arm, it is possible to securely
support in a state of preventing the rotation due to the
force of gravity of the hopper around the lower end portion
of the leg portion in the hook by the rotation restricting
means.
[0352] Further, in the combination weighing apparatus
in accordance with the second embodiment of the
present invention, since the hook is provided with the leg
portion supported from the lower side by the supporting
arm, and the rotation restricting means for restricting the
rotation due to the force of gravity of the hopper with
respect to the supporting arm, and the supporting arm is
provided with the movement restricting means for re-
stricting the axial movement of the supporting arm of the
leg portion, the hopper is not disengaged even in the
case that the supporting arm is provided in the state of
being inclined from the horizontal state.
[0353] Further, in the combination weighing apparatus
in accordance with the second embodiment of the
present invention, since the supporting arm is provided
with the pipe portion installing the driving means for open-
ing and closing the opening and closing lid opening and
closing the discharge port of the hopper therein, the sup-
porting arm commonly supports the hopper and opens
and closes the opening and closing lid, so that the struc-
ture becomes significantly simple.
[0354] Accordingly, as described above in detail, in ac-
cordance with the present invention, it is possible to pro-
vide the combination weighing apparatus which solves
the problems and the disadvantages of the conventional
combination weighing apparatus and can be easily
cleaned.

Claims

1. A combination weighing apparatus, comprising:

- a casing (5, 20);
- a plurality of hopper supporting arms (100, 42)
provided outside from the casing (5, 20);
- a plurality of hoppers (130, 52) attached to hop-
per attaching portions (103) at respective front
ends of the plurality of hopper supporting arms
(100, 42), respectively having ports for subjects
to be weighed at respective upper ends and hav-
ing discharge ports for the subject to be weighed
at respective lower ends; and
- a plurality of opening and closing lids (147,
125), respectively provided in the plurality of
hoppers (130, 52) in a freely rotatable manner,
and respectively opening and closing the dis-
charge ports of the plurality of hoppers(130, 52),
characterized in that the plurality of hopper
supporting arms (100, 42) respectively comprise
hollow hopper supporting arms (100, 42) pro-

truding to an external portion from the casing (5,
20);
and in that the combination weighing apparatus
further comprises:

- a plurality of drive sources (63, 85) provid-
ed in an inner portion of the casing (5, 20);
- a plurality of opening and closing operation
driving mechanisms (116, 80) sealed in re-
spective inner portions of the plurality of hol-
low hopper supporting arms (100, 42) and
transmitting drive forces respectively ap-
plied from the plurality of drive sources (63,
85);
- a plurality of couplings (144, 123) respec-
tively mounted to the plurality of opening
and closing lids (116, 84); and
- a plurality of opening and closing operation
driving bodies (113, 80) provided on outer
surfaces of the hopper attaching portions
(103) at the respective front ends of the plu-
rality of hollow hopper supporting arms
(100, 42) in an exposed state, respectively
driven by the plurality of opening and closing
operation driving mechanisms (116, 84),
and respectively engaged with the plurality
of couplings (144, 123) due to the respective
attachment of the plurality of hoppers (130,
52) so as to respectively open and close the
plurality of opening and closing lids (147,
125).

2. The apparatus according to claim 1,
characterized in that respective rotary shafts (142)
of the plurality of coupling (144) and respective rotary
shafts (112) of the plurality of opening and closing
operation driving bodies (113) are arranged on the
same axis.

3. The apparatus according to claim 1,
characterized in that the plurality of drive sources
(63) are respectively constituted by motors,
and in that the plurality of opening and closing op-
eration driving mechanisms (116) are respectively
constituted by link mechanisms connected to the re-
spective motors.

4. The apparatus according to claim 1,
characterized in that in the case that the plurality
of hoppers (130) are weighing hoppers for weighing
the subjects to be weighed,
in that the plurality of hoppers are further provided
with a plurality of weighing devices (71) respectively
measuring the respective masses of the subjects to
be weighed received in the respective weighing hop-
pers (130),
and in that the plurality of weighing devices (71) are
respectively structured such that respective fixed
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ends of the plurality of weighing devices (71) are
fixed to an inner side of the casing (5), and respective
free ends of the plurality of weighing devices (71) fix
the plurality of drive sources (63) to the plurality of
hopper supporting arms (100) provided so as to pro-
trude outward from insertion holes provided in the
casing (5).

5. The apparatus according to claim 1,
characterized in that the plurality of hoppers (52)
are respectively supported to a plurality of supporting
arms (42) provided so as to protrude outward from
the casing (20), in such a manner as to be freely
attached and detached in respective side portions
of the plurality of hoppers (52).

6. The apparatus according to claim 1,
characterized by further comprising a plurality of
hooks (111) fixed to the respective side walls of the
plurality of hoppers (52),
and characterized in that the plurality of hooks
(111) are respectively engaged in correspondence
to the plurality of supporting arms (42), whereby the
plurality of hoppers (52) are respectively supported
in correspondence to the plurality of supporting arms
(42).

7. The apparatus according to claim 6,
characterized in that the plurality of hooks (111)
are respectively provided with leg portions (61) re-
spectively supported by the plurality ofsupporting
arms (42) from lower sides thereof, and rotation re-
stricting means (95, 117, 96) for restricting the rota-
tion of the plurality of hoppers (52) due to gravitation
with respect to the plurality of supporting arms (42).

8. The apparatus according to claim 7,
characterized in that the plurality of supporting
arms (42) are respectively provided with movement
restricting means (66) for restricting respective axial
motions of the plurality of supporting arms (42) in the
leg portions (61).

9. The apparatus according to claim 1,
characterized in that the plurality of opening and
closing drive bodies (80) have opening and closing
operation driving levers (80) rotating for respectively
opening and closing the plurality of opening and clos-
ing lids (125),
in that the plurality of opening and closing operation
driving mechanisms (84) have rotary shafts (81) of
the opening and closing operation driving levers (80),
operating bars (84) respectively operated by the plu-
rality of drive sources, cranks (82) in each of which
one end is fixed to the rotary shaft (81) and another
end is rotatably mounted to the operating bar (84),
and rotating the rotary shaft (81) due to operations
of the operating bars (84), and blocks (86) provided

so as to freely move in an axial direction of the op-
erating bars (84) and to which other ends of the
cranks (82) are rotatably attached, and angles of ro-
tation of the plurality of opening and closing lids (125)
executed by the respective opening and closing drive
levers (80) can be adjusted by adjusting axial posi-
tions of the blocks (86) in the operating bars (84) so
as to adjust the angles of rotation of the cranks (82).

10. The apparatus according to claim 9,
characterized in that the positions of the blocks
(86) can be adjusted via adjusting members (89) ca-
pable of being operated from respective external por-
tions of the plurality of hopper supporting arms (42).

11. The apparatus according to claim 10,
characterized in that the positions of the blocks
(86) can be adjusted by adjusting members (89) ca-
pable of being rotated from holes respectively pro-
vided in the plurality of hopper supporting arms (42).

12. The apparatus according to claim 9,
characterized by further comprising adjusting
screws (89) engaged with the blocks (86) and capa-
ble of adjusting an engagement depth on the basis
of a rotational operation from the external portion,
and characterized in that the positions of the blocks
(86) can be adjusted by the engagement depth of
the adjusting screws (89).

13. The apparatus according to claim 9,
characterized by further comprising adjusting
screws (89) engaged with the blocks (86) and capa-
ble of adjusting an engagement depth on the basis
of a rotational operation from the external portion,
and urging means (90) for urging the blocks (86) in
a direction of moving apart from the front ends of the
driving arms so as to position the adjusting screws
(89) at fixed positions in the axial direction of the
operating bars (84),
and characterized in that the positions of the blocks
(86) can be adjusted by the engagement depth of
the adjusting screws (89).

14. The apparatus according to claim 1,
characterized by further comprising a plurality of
adjusting plates (127) respectively provided in the
plurality of opening and closing lids (125), and a plu-
rality of engagement protrusions (80a) respectively
engaged with the plurality of adjusting plates (80),
and characterized in that the plurality of opening
and closing operation driving bodies (80) have open-
ing and closing operation driving levers (80) rotating
for respectively opening and closing the plurality of
opening and closing lids (125), and the plurality of
adjusting plates (127) have engagement slits (126)
which the plurality of engagement protrusions (80a)
are respectively inserted to and taken out from, and
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respectively rotate the plurality of opening and clos-
ing lids (125) in accordance with the respective in-
sertion of the plurality of engagement protrusions
(80a).

15. The apparatus according to claim 14,
characterized in that the plurality of adjusting
plates (127) are respectively provided so as to freely
rotate around the same axes as that of the plurality
of opening and closing lids (125), and are provided
with fixing means for respectively fixing the plurality
of adjusting plates (127) and the plurality of opening
and closing lids (125).

16. The apparatus according to claim 14,
characterized in that the plurality of adjusting
plates (127) are respectively structured such that the
plurality of engagement protrusions (80a) are pro-
vided in the same manner so as to be inserted and
taken out, at inlets of the engagement slits (126) in
which the plurality of engagement protrusions (126)
are respectively made inserted and taken out, and
are provided with rotatable engagement bodies
(150).

17. The apparatus according to claim 15,
characterized in that the plurality of adjusting
plates (127) are respectively structured such that the
plurality of engagement protrusions (80a) are re-
spectively provided in the same manner so as to be
inserted and taken out, at inlets of the engagement
slits (126) in which the plurality of engagement pro-
trusions (126) are respectively made inserted and
taken out, and are provided with rotatable engage-
ment bodies (150).

18. The apparatus according to claim 16,
characterized in that taper portions (151 a) ex-
panding outward are provided in both sides of inlet
portions in the slits (126) which the plurality of en-
gagement protrusions (80a) of the engaging bodies
(150) are respectively inserted to and taken out from.

19. The apparatus according to claim 17,
characterized in that taper portions (151a) expand-
ing outward are provided in both sides of inlet por-
tions in the slits (126) which the plurality of engage-
ment protrusions (80a) of the engaging bodies are
respectively inserted to and taken out from.

Patentansprüche

1. Kombinationswiegevorrichtung, die folgendes auf-
weist:

- ein Gehäuse (5, 20);
- eine Vielzahl von Trichter-Halterungsarmen

(100, 42), die außerhalb von dem Gehäuse (5,
20) vorgesehen sind;
- eine Vielzahl von Trichtern (130, 52), die an
Trichter-Befestigungsbereichen (103) an jewei-
ligen vorderen Enden der Vielzahl von Trichter-
Halterungsarmen (100, 42) angebracht sind und
jeweils Öffnungen für zu wiegende Güter an je-
weiligen oberen Enden aufweisen sowie Abga-
beöffnungen für das zu wiegende Gut an jewei-
ligen unteren Enden aufweisen; und
- eine Vielzahl von zu öffnenden und zu schlie-
ßenden Deckeln (147, 125), die jeweils in der
Vielzahl der Trichter (130, 52) in frei drehbarer
Weise vorgesehen sind und die Abgabeöffnun-
gen der Vielzahl der Trichter (130, 52) jeweils
öffnen und schließen,
dadurch gekennzeichnet,
daß die Vielzahl der Trichter-Halterungsarme
(100, 42) jeweils hohle Trichter-Halterungsarme
(100, 42) aufweisen, die von dem Gehäuse (5,
20) zu einem äußeren Bereich vorstehen; und
daß die Kombinationswiegevorrichtung ferner
folgendes aufweist:

- eine Vielzahl von Antriebsquellen (63, 85),
die in einem inneren Bereich des Gehäuses
(5, 20) vorgesehen sind;
- eine Vielzahl von Öffnungsvorgang- und
Schließvorgang- Antriebsmechanismen
(116, 80), die in jeweiligen inneren Berei-
chen der Vielzahl der hohlen Trichter-Hal-
terungsarme (100, 42) dicht eingeschlos-
sen sind und Antriebskräfte übertragen, die
von der Vielzahl der Antriebsquellen (63,
85) jeweils aufgebracht werden;
- eine Vielzahl von Kopplungen (144, 123),
die jeweils an der Vielzahl der zu öffnenden
und zu schließenden Deckel (116, 84) an-
gebracht sind; und
- eine Vielzahl von Öffnungsvorgang- und
Schließvorgang-Antriebskörpern (113, 80),
die an Außenflächen der Trichter-Befesti-
gungsbereiche (103) an den jeweiligen vor-
deren Enden der Vielzahl der Trichter-Hal-
terungsarme (100, 42) in einem exponierten
Zustand vorgesehen sind, jeweils von der
Vielzahl von Öffnungsvorgang- und
Schließvorgang- Antriebsmechanismen
(116, 84) angetrieben werden und aufgrund
der jeweiligen Befestigung der Vielzahl von
Trichtern (130, 52) jeweils mit der Vielzahl
der Kopplungen (144, 123) derart zusam-
menwirken, daß sie die Vielzahl der zu öff-
nenden und zu schließenden Deckel (147,
125) jeweils öffnen und schließen.

2. Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet,
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daß jeweilige Drehwellen (142) der Vielzahl von
Kopplungen (144) und jeweilige Drehwellen (112)
der Vielzahl der Öffnungsvorgang- und Schließvor-
gang-Antriebskörper (113) auf derselben Achse an-
geordnet sind.

3. Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet,
daß die Vielzahl der Antriebsquellen (63) jeweils
durch Motoren gebildet sind,
und daß die Vielzahl der Öffnungsvorgang- und
Schließvorgang-Antriebsmechanismen (116) je-
weils durch Gestängemechanismen gebildet sind,
die mit den jeweiligen Motoren verbunden sind.

4. Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet,
daß in dem Fall, daß es sich bei der Vielzahl der
Trichter (130) um Wiege-Trichter zum Wiegen der
Wiegegüter handelt, die Vielzahl der Trichter ferner
mit einer Vielzahl von Wiegeeinrichtungen (71) aus-
gestattet sind, die die jeweiligen Massen der zu wie-
genden Güter messen, die in den jeweiligen Wiege-
Trichtern (130) aufgenommen sind,
und daß die Vielzahl der Wiegeeinrichtungen (71)
jeweils derart ausgebildet sind, daß jeweilige fest-
gelegte Enden der Vielzahl der Wiegeeinrichtungen
(71) an einer Innenseite des Gehäuses (5) festgelegt
sind und jeweilige freie Enden der Vielzahl der Wie-
geeinrichtungen (71) die Vielzahl der Antriebsquel-
len (63) an der Vielzahl der Trichter-Halterungsarme
(100) festlegen, die von in dem Gehäuse (5) vorge-
sehenen Einsetzöffnungen nach außen ragend vor-
gesehen sind.

5. Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet,
daß die Vielzahl der Trichter (52) jeweils an einer
Vielzahl von Halterungsarmen (42), die von dem Ge-
häuse (20) nach außen ragend vorgesehen sind,
derart abgestützt sind, daß sie in jeweiligen Seiten-
bereichen der Vielzahl der Trichter (52) frei ange-
bracht und gelöst werden können.

6. Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet,
daß sie ferner eine Vielzahl von Haken (111) auf-
weist, die an den jeweiligen Seitenwänden der Viel-
zahl der Trichter (52) festgelegt sind, und
daß die Vielzahl der Haken (11) jeweils entspre-
chend der Vielzahl der Halterungsarme (42) in Ein-
griff treten, so daß die Vielzahl der Trichter (52) je-
weils entsprechend der Vielzahl der Halterungsarme
(42) abgestützt sind.

7. Vorrichtung nach Anspruch 6,
dadurch gekennzeichnet,
daß die Vielzahl der Haken (111) jeweils mit Schen-

kelbereichen (61), die von der Vielzahl der Halte-
rungsarme (42) jeweils von deren Unterseite her ge-
haltert sind, sowie mit einer Rotationsbegrenzungs-
einrichtung (95, 117, 96) versehen sind, um die Ro-
tation der Vielzahl der Trichter (52) aufgrund der
Schwerkraft in Bezug auf die Vielzahl der Halte-
rungsarme (42) zu begrenzen.

8. Vorrichtung nach Anspruch 7,
dadurch gekennzeichnet,
daß die Vielzahl der Halterungsarme (42) jeweils mit
einer Bewegungsbegrenzungseinrichtung (66) ver-
sehen sind, um jeweilige axiale
Bewegungen der Vielzahl der Halterungsarme (42)
in den Schenkelbereichen (61) zu begrenzen.

9. Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet,
daß die Vielzahl der Öffnungsvorgang- und
Schließvorgang-Antriebskörper (80) Öffnungsvor-
gang- und Schließvorgang-Antriebshebel (80) auf-
weisen, die sich zum jeweiligen Öffnen und Schlie-
ßen der Vielzahl der zu öffnenden und zu schließen-
den Deckel (125) rotationsmäßig bewegen,
daß die Vielzahl der Öffnungsvorgang- und
Schließvorgang-Antriebsmechanismen (84) folgen-
des aufweisen: Drehwellen (81) der Öffnungsvor-
gang- und Schließvorgang-Antriebshebel (80), Be-
tätigungsstangen (84), die jeweils von der Vielzahl
der Antriebsquellen betätigt werden, Kurbelelemen-
te (82), bei denen jeweils ein Ende an der Drehwelle
(81) festgelegt ist und ein anderes Ende an der Be-
tätigungsstange (84) rotationsbeweglich angebracht
ist und die jeweils die Drehwelle (81) aufgrund von
Betätigungen der Betätigungsstangen (84) rotati-
onsmäßig bewegen, sowie Blöcke (86), die in Axial-
richtung der Betätigungsstangen (84) frei beweglich
vorgesehen sind und an denen weitere Enden der
Kurbelelemente (82) rotationsbeweglich angebracht
sind, und wobei Rotationswinkel der Vielzahl der zu
öffnenden und zu schließenden Deckel (125), die
von den jeweiligen Öffnungsvorgang- und
Schließvorgang-Antriebshebeln (80) ausgeführt
werden, durch das Einstellen der axialen Positionen
der Blökke (86) in den Betätigungsstangen (84) ein-
gestellt werden können und dadurch wiederum die
Rotationswinkel der Kurbelelemente (82) eingestellt
werden können.

10. Vorrichtung nach Anspruch 9,
dadurch gekennzeichnet,
daß die Positionen der Blöcke (86) über Einstellele-
mente (89) eingestellt werden können, die von je-
weiligen externen Bereichen der Vielzahl der Trich-
ter-Halterungsarme (42) her betätigbar sind.

11. Vorrichtung nach Anspruch 10,
dadurch gekennzeichnet,
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daß die Positionen der Blöcke (86) über Einstellele-
mente (89) eingestellt werden können, die von Öff-
nungen her rotationsmäßig bewegt werden können,
die jeweils in der Vielzahl der Trichter-Halterungsar-
me (42) vorgesehen sind.

12. Vorrichtung nach Anspruch 9,
dadurch gekennzeichnet,
daß sie ferner Stellschrauben (89) aufweist, die mit
den Blöcken (86) in Eingriff stehen und in der Lage
sind, eine Eingriffstiefe auf der Basis einer rotations-
mäßigen Betätigung von dem äußeren Bereich her
einzustellen, und daß die Positionen der Blöcke (86)
durch die Eingriffstiefe der Stellschrauben (89) ein-
gestellt werden können.

13. Vorrichtung nach Anspruch 9,
dadurch gekennzeichnet,
daß sie ferner Stellschrauben (89) aufweist, die mit
den Blöcken (86) in Eingriff stehen und in der Lage
sind, eine Eingriffstiefe auf der Basis einer rotations-
mäßigen Betätigung von dem äußeren Bereich her
einzustellen, sowie Drückeinrichtungen (90) auf-
weist, um die Blöcke (86) in eine Richtung zu drük-
ken, in der sich diese von den vorderen Enden der
Antriebsarme weg bewegen, so daß die Stellschrau-
ben (89) an in Axialrichtung der Betätigungsstangen
(84) feststehenden Positionen positioniert werden,
und daß die Positionen der Blöcke (86) durch die
Eingriffstiefe der Stellschrauben (89) eingestellt wer-
den können.

14. Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet,
daß sie ferner eine Vielzahl von Stellplatten (127),
die jeweils in der Vielzahl der zu öffnenden und zu
schließenden Deckel (125) vorgesehen sind, sowie
eine Vielzahl von Eingriffsvorsprüngen (80a) auf-
weist, die jeweils mit der Vielzahl der Stellplatten (80)
in Eingriff treten,
daß die Vielzahl der Öffnungsvorgang- und
Schließvorgang-Antriebskörper (80) Öffnungsvor-
gang- und Schließvorgang-Antriebshebel (80) auf-
weisen, die sich rotationsmäßig bewegen, um die
Vielzahl der zu öffnenden und zu schließenden Dek-
kel (125) jeweils zu öffnen und zu schließen, und
daß die Vielzahl der Stellplatten (127) Eingriffsschlit-
ze (126) aufweisen, in die die Vielzahl der Eingriffs-
vorsprünge (80a) jeweils eingesetzt und aus diesen
heraus genommen werden, sowie die Vielzahl der
zu öffnenden und zu schließenden Deckel (125) ge-
mäß der jeweiligen Einsetzstelle der Vielzahl der
Eingriffsvorsprünge (80a) rotationsmäßig bewegen.

15. Vorrichtung nach Anspruch 14,
dadurch gekennzeichnet,
daß die Vielzahl der Stellplatten (127) jeweils frei
drehbar um dieselben Achsen wie die Vielzahl der

zu öffnenden und zu schließen Deckel (125) vorge-
sehen sind sowie mit Fixiereinrichtungen versehen
sind, um die Vielzahl der Stellplatten (127) und die
Vielzahl der zu öffnenden und zu schließenden Dek-
kel (125) jeweils zu fixieren.

16. Vorrichtung nach Anspruch 14,
dadurch gekennzeichnet,
daß die Vielzahl der Stellplatten (127) jeweils derart
ausgebildet sind, daß die Vielzahl der Eingriffsvor-
sprünge (80a) an Einlässen der Eingriffsschlitze
(126) in der gleichen Weise einsetzbar und heraus-
nehmbar vorgesehen sind, in der auch die Vielzahl
der Eingriffsvorsprünge (126) jeweils einsetzbar und
herausnehmbar sind, sowie mit rotationsbewegli-
chen Eingriffskörpern (150) versehen sind.

17. Vorrichtung nach Anspruch 15,
dadurch gekennzeichnet,
daß die Vielzahl der Stellplatten (127) jeweils derart
ausgebildet sind, daß die Vielzahl der Eingriffsvor-
sprünge (80a) an Einlässen der Eingriffsschlitze
(126) in der gleichen Weise einsetzbar und heraus-
nehmbar vorgesehen sind, in der auch die Vielzahl
der Eingriffsvorsprünge (126) jeweils einsetzbar und
herausnehmbar sind, sowie mit rotationsbewegli-
chen Eingriffskörpern (150) versehen sind.

18. Vorrichtung nach Anspruch 16,
dadurch gekennzeichnet,
daß sich nach außen erweiternde Abschrägungsbe-
reiche (151a) beidseits von Einlaßbereichen in die
Schlitze (126) vorgesehen sind, in die die Vielzahl
der Eingriffsvorsprünge (80a) der Eingriffskörper
(150) eingesetzt bzw. aus diesen herausgenommen
werden.

19. Vorrichtung nach Anspruch 17,
dadurch gekennzeichnet,
daß sich nach außen erweiternde Abschrägungsbe-
reiche (151a) beidseits von Einlaßbereichen in die
Schlitze (126) vorgesehen sind, in die die Vielzahl
der Eingriffsvorsprünge (80a) der Eingriffskörper
(150) eingesetzt bzw. aus diesen herausgenommen
werden.

Revendications

1. Appareil de pesage combinatoire, comprenant :

- un carter (5, 20) ;
- une pluralité de bras de support de trémie (100,
42) agencés à l’extérieur du carter (5, 20) ;
- une pluralité de trémie (130, 52) attachés à des
parties d’attachement de trémie (103) aux ex-
trémités avant respectives de la pluralité de bras
de support de trémie (100, 42) ayant respecti-
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vement des orifices pour peser des objets aux
extrémités respectives supérieures et ayant des
orifices de décharge pour que l’objet soit pesé
aux extrémités respectives inférieures ; et
- une pluralité de couvercles d’ouverture et de
fermeture (147, 125), agencées respectivement
dans la pluralité de trémie (130, 52) d’une ma-
nière librement rotative, et ouvrant et fermant
respectivement les orifices de décharge de la
pluralité de trémie (130, 52),
caractérisé en ce que la pluralité de bras de
support de trémie (100, 42) comprend respecti-
vement des bras de support de trémie creux
(100, 42) faisant saillie sur une partie extérieure
du carter (5, 20) ;
et en ce que l’appareil de pesage combinatoire
comprend en outre :

- une pluralité de sources d’entraînement
(63, 85) agencés dans une partie interne du
carter (5, 20) ;
- une pluralité de mécanismes d’entraîne-
ment d’ouverture et de fermeture (116, 80)
scellés sur les extrémités respectives de la
pluralité de bras de support de trémie creux
(100, 42) et transmettant des forces d’en-
traînement appliquées respectivement à
partir de la pluralité de sources d’entraîne-
ment (63, 85) ;
- une pluralité de coupleurs (144, 123) mon-
tés respectivement sur la pluralité de cou-
vercles d’ouverture et de fermeture (116,
84) ; et
- une pluralité de corps d’entraînement en
ouverture et fermeture (113, 80) agencés
sur des surfaces externes des parties de
fixation de trémie (103) aux extrémités res-
pectives avant de la pluralité de bras de sup-
port de trémie creux (100, 42) dans un état
exposé, respectivement entraînés par la
pluralité de mécanismes d’entraînement en
ouverture et fermeture (116, 84), et enga-
gés respectivement avec la pluralité de cou-
pleurs (144, 123) du fait de la fixation res-
pective de la pluralité de trémie (130, 52)
de manière à ouvrir et fermer respective-
ment la pluralité de couvercles d’ouverture
et de fermeture (147, 125).

2. Appareil selon la revendication 1,
caractérisé en ce que des arbres de rotation res-
pectifs (142) de la pluralité de coupleurs (144) et des
arbres de rotation respectifs (112) de la pluralité de
corps d’entraînement en ouverture et fermeture
(113) sont agencés selon le même axe.

3. Appareil selon la revendication 1,
caractérisé en ce que la pluralité de sources d’en-

traînement (63) sont constituées par des moteurs,
et en ce que la pluralité de mécanismes d’entraîne-
ment en ouverture et fermeture (116) sont constitués
respectivement par des mécanismes de liaison re-
liés aux moteurs respectifs.

4. Appareil selon la revendication 1,
caractérisé en ce que le carter de la pluralité de
trémie (130) sont des trémie de pesage pour peser
les objets destinés à être pesé,
en ce que la pluralité de trémie comprennent en
outre une pluralité d’appareils de pesage (71) me-
surant respectivement les masses respectives des
objets à peser reçus dans les trémies de pesage
respectifs (130),
et en ce que la pluralité d’appareils de pesage (71)
sont structurés respectivement de manière à ce que
des extrémités fixes respectives de la pluralité d’ap-
pareils de pesage (71) sont fixées sur un côté inté-
rieur du carter (5), et des extrémités libres respecti-
ves de la pluralité d’appareils de pesage (71) fixent
la pluralité de sources d’entraînement (63) à la plu-
ralité de bras de support de trémie (100) agencés
de manière à faire saillie vers l’extérieur à partir d’ori-
fices d’insertion agencés dans le carter (5).

5. Appareil selon la revendication 1,
caractérisé en ce que la pluralité de trémie (52)
sont supportés respectivement par une pluralité de
bras de support (42) prévus de manière à faire saillie
vers l’extérieur à partir du carter (20), de manière à
être librement attaché et détaché des parties de côté
respectives de la pluralité de trémie (52).

6. Appareil selon la revendication 1,
caractérisé en ce qu’il comprend en outre une plu-
ralité de crochets (111) fixés aux parois latérales de
la pluralités de trémie (52), et caractérisé en ce que
la pluralité de crochets (111) sont engagés respec-
tivement en correspondance avec la pluralité de bras
de support (42), de manière à ce que la pluralité de
trémie (52) soient supportés respectivement en cor-
respondance avec la pluralité de bras de support
(42).

7. Appareil selon la revendication 6,
caractérisé en ce que la pluralité de crochets (111)
sont respectivement prévus avec des parties de jam-
bes (61) supportées respectivement par la pluralité
de bras de support (42) à partir des côtés inférieurs
de ceux-ci, et des moyens de restriction de rotation
(95, 117, 96) pour restreindre la rotation de la plura-
lité de trémie (52) du fait de la gravitation par rapport
à la pluralité de bras de support (42).

8. Appareil selon la revendication 7,
caractérisé en ce que la pluralité de bras de support
(42) sont prévus respectivement avec des moyens
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de restriction de mouvement (66) pour restreindre
les mouvements axiaux respectifs de la pluralité de
bras de support (42) dans les parties de jambes (61).

9. Appareil selon la revendication 1,
caractérisé en ce que la pluralité de corps d’entraî-
nement en ouverture et fermeture (80) ont des le-
viers d’entraînement en ouverture et fermeture (80)
tournant pour ouvrir et fermer respectivement la plu-
ralité de couvercles d’ouverture et de fermeture
(125), et en ce que la pluralité de mécanismes d’en-
traînement en ouverture et fermeture (84) compren-
nent des arbres de
rotation (81) des leviers d’entraînement en ouverture
et fermeture (80), des tringles de commande (84)
commandées par la pluralité de sources
d’entraînement, des bielles (82) sur chacune dont
l’une des extrémités est fixée à l’arbre de rotation
(81) et une autre extrémité est montée à rotation sur
la tringle de commande (84), et fait tourner l’arbre
de rotation (81) du fait du fonctionnement des trin-
gles de commande (84), et des blocs prévus de ma-
nière à bouger librement dans une direction axiale
des tringles de commande (84) et sur lesquelles
autres extrémités des bielles (82) ils sont attachés
en rotation, et des angles de rotation de la pluralité
de couvercles d’ouverture et de fermeture (125)
commandés par les leviers d’entraînement respec-
tifs d’ouverture et de fermeture (80) peuvent être ré-
glés en réglant les positions axiales des blocs (86)
dans les tringles de commande (84) afin de régler
les angles de rotation des bielles (82).

10. Appareil selon la revendication 9,
caractérisé en ce que les positions des blocs (86)
peuvent être réglés par des organes de réglage (89)
capables d’être commandé à partir de parties exter-
nes respectives de la pluralité de bras de support de
trémie (42).

11. Appareil selon la revendication 10,
caractérisé en ce que les positions des blocs (86)
peuvent être réglées par des organes de réglage
(89) capables d’être tourné à partir d’orifices prévus
respectivement dans la pluralité de bras de support
de trémie (42).

12. Appareil selon la revendication 9,
caractérisé en ce qu’il comprend en outre des vis
de réglage (89) engagées avec les blocs (86) et ca-
pables de régler un engagement en profondeur sur
la base d’une commande de rotation à partir d’une
partie extérieure, et caractérisé en ce que les po-
sitions des blocs (86) peuvent être réglées par l’en-
gagement en profondeur des vis de réglage (89).

13. Appareil selon la revendication 9,
caractérisé en ce qu’il comprend en outre des vis

de réglages (89) engagées avec les blocs (86) et
capables de régler l’engagement en profondeur en
se
basant sur une commande de rotation à partir de la
partie externe, et des moyens de sollicitation (90)
pour solliciter les blocs (86) dans une direction
s’écartant des extrémités avant des bras d’entraîne-
ment de manière à positionner les vis de réglage
(89) à des positions fixes dans la direction axiale des
tringles de commande (84), et caractérisé en ce
que les positions des blocs (86) peuvent être réglées
par l’engagement en profondeur des vis de réglage
(89).

14. Appareil selon la revendication 1,
caractérisé en ce qu’il comprend en outre une plu-
ralité de plaques d’ajustement (127) prévues respec-
tivement dans la pluralité de couvercles d’ouverture
et de fermeture (125), et une pluralité de protubé-
rances d’engagement (80a) engagées respective-
ment avec les plaques d’ajustement (80), et en ce
que la pluralité de corps d’entraînement de com-
mande en ouverture et fermeture ont des leviers
d’entraînement de commande en ouverture et fer-
meture (80) tournant pour ouvrir et fermer respecti-
vement la pluralité de couvercles d’ouverture et de
fermeture (125), et la pluralité de plaques d’ajuste-
ment (127) ont des fentes d’engagement (126) dans
lesquelles sont insérés et retirées la pluralité de pro-
tubérances d’engagement (80a), et tournent respec-
tivement la pluralité de couvercles d’ouverture et de
fermeture (125) en fonction de l’insertion respective
de la pluralité de protubérances d’engagement
(80a).

15. Appareil selon la revendication 14,
caractérisé en ce que la pluralité de plaques d’ajus-
tement (127) sont respectivement prévues de ma-
nière à tourner librement autour des mêmes axes
que la pluralité de couvercles d’ouverture et de fer-
meture (125), et sont prévues avec des moyens de
fixation pour fixer respectivement la pluralité de pla-
ques d’ajustement (127) et la pluralité de couvercles
d’ouverture et de fermeture (125).

16. Appareil selon la revendication 14,
caractérisé en ce que la pluralité de plaques d’ajus-
tement (127) sont structurées respectivement de
manière à ce que la pluralité de protubérances d’en-
gagement (80a) soient prévues de la même manière
afin d’être insérées et retirées, au niveau des entrées
des fentes d’engagement (126) dans lesquelles la
pluralité de protubérances d’engagement (126) sont
respectivement insérés et retirées, et
sont prévues avec des corps d’engagement (150)
pouvant tourner.

17. Appareil selon la revendication 15,
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caractérisé en ce que la pluralité de plaques d’ajus-
tement (127) sont structurées respectivement de
manière à ce que la pluralité de protubérances d’en-
gagement (80a) soient prévues respectivement de
la même manière afin d’être insérées et retirées, au
niveau des entrées des fentes d’engagement (126)
dans lesquelles la pluralité de protubérances d’en-
gagement (126) sont respectivement insérés et re-
tirées, et sont prévues avec des corps d’engagement
(150) pouvant tourner.

18. Appareil selon la revendication 16,
caractérisé en ce que des parties évasées (151a)
divergeant vers l’extérieur sont prévues sur les deux
côtés des parties d’entrées des fentes (126) dans
lesquelles la pluralité de protubérances d’engage-
ment (80a) des corps d’engagement (150) sont in-
sérées et retirées.

19. Appareil selon la revendication 17,
caractérisé en ce que des parties évasées (151a)
divergeant vers l’extérieur sont prévues sur les deux
côtés des parties d’entrées des fentes (126) dans
lesquelles la pluralité de protubérances d’engage-
ment (80a) des corps d’engagement (150) sont in-
sérées et retirées.
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