A VEEI GHI NG APPARATUS BACKGROUND OF THE I NVENTION 1. Field of the invention
This invwention relates to-a wei ghing apparatus of the type m@ic 1S fo

wei ghi ng | oads and whi ch_can be used in either of two nodes, Ega
stationary wei ghi ng apparatus wherein the apparatus rests on a support
surface and the load ‘rests on the apparat&s, or as a hangi ng wei ghi ng
appar at us wherein the apparatus hangs froma support, and the | oad hangs
fromthe apparatus. The sane nmeasuring neans neasures the | oad regardl ess
of the node oA WEIGHING APRARAIMIS on of application of the load is the sanme
regardl ess o e node of use. Such wei ghing apparatus will be referred to
hereinafter and in the appended clainms as "weighing apparatus of the type
set forth". The wei ghing apparatus, to which the invention relates is

particul a~ y satkeRoenD OPViHEhiTNyENTEON | i ng of goods purchased in a shop
‘sugeh as sy supermarket and wherein the neasuring neans conprises a strain

gauge with-a mathematics- logic circuit and a display. 2. Description of
the Prior Artlln Flielgr ofi $hendnvemtiiomti on of Japanese Wility nodel No.
Sho 58-180423, there is disclosed a weighing apparatus of the type set
forth conprising an upper, | oading plate and a_|l ower 2 receiving Rlate
whi ch co- oper hdsniknventien ThRiabes, ta raj Wedghdibo( APRAFATH] cof the type
| oad-cel I'), apHivheriei NEdPewdpighengelionst ands wiklcir (cth ds6 0usedy ino dilther
shape, size an% yse of the goods Hp be melqn?d .Whereby It hs ossible to
wei gh vari ous® wo modes, namely as a at;onary_welg ing apparatus
- wherein the apparatus rests on a support surface and the load
. rests on the apparatus, or as a hanging weighing apparatus
— | wherein the apparatus hangs from a support, and the load

hangs from the apparatus.

The same measuring means measures the load regardless of the
mode of use and the direction of application of the load is
the same regardless of the mode of use.

Such weighing apparatus will be referred to hereinafter and
in the appended claims as "weighing apparatus of the type set
forth".

The weighing apparatus, to which the invention'relates is
particularly suitable for weighing and pricing of goods

| purchased in a shop such as a supermarket and wherein the
measu:ing means comprises a strain gauge with a mathematics-
logic circuit and a display. '

2. Description of the Prior Art
In the'provisional publication of Japanese Utility model No.

Sho 58-180423, there is disclosed a weighing apparatus of the
type set foxth comprising an upper loading plate and a lower



" types of

by fixing the weighing portion consisting of the | oad- cel
desk in a shop through a fixing netallic part such as a hangi ng hook and " _
and its utility is limted. g Thus, .it cannot "sinply be converted -

the |ike,

goods. However, this conventional type of weigh apparatus is used
to a table or

I nto a hangi ng type wei ghi ng appar at us from a stationary type wei ghing
apparatus and its portability is limted. Known fornms of weighing apparatus
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Known forms of welgh:.ng apparatus of ‘the type set forth are
described in British Patent Nos. 1, 496 389 .and 599 156 ¢ but
in each of these apparatus the load:l.ng on the measuring means
is the same regardless of whether the appar._'atus operates as a
hanging type weighing apparatus or a stat_ionary Weighing type

apparatus. In the case of the apparatus of each of these -

British Patents the measilring means is a spring operated
scale mechanism which is put under compression when the load
is applied, in e_it_her. mode.

It is an object of the present invention to provide a

weighing apparatus having a highly wide use which is capable
of converting either to a hanging type or statipnary' type by
means of simple re-arrangement of the structure and which
uses a load-cell as the measuring means which is stressed
oppositely when measur:l.ng in the respective weigh:l.ng modes.

SUMMARY OF THE INVENTION
Accoxrding to the present invention there is provided a

weighing apparatus of. the type set forth, said apparatus
having a load-cell means for measur:.ng the we:.ght of a load
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anchored to respective parts of the apparat us, said parts being a case body
and a. fi xi ng nenber, between which parts the Ioad is applied in each.node
of use of the appar at us. The wei ghi ng apparatus according to t he present

i nvention can be used as a hangi ng type -wei ghi ng apparatus or a stationary
type wei ghi ng appardtus fromthe above hanhging type and it requires only
relatively sinple fixtures for its conversion fromone node to the other.
BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the invention will now be

descri bed by oha)tlﬁaf €us M ERarBELELNSEd! In! hﬂlaa& cai@am&aagcdmvmi@g%n
wherein:- Fi 1 an show a i r,st practical exang %e g % £
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invention; Fig. 4 is a graphical representati on show ng anot her means of

switching the polarity of the output of a |oad-cell; 4 Figs. 5 and 6 are
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bei ng a sect n P n us..and
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8.are views typel areighing gepparanuses fnsm thevnal ove hangmg tYpe and it
requires only relatively slmple fixtures for its conversion

from one mode to the other.

N\
BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention wi.ll now be described by way of
example, with reference to the accompanying drawings,
wherein:-
Figs. 1 and 2 show a first practical example of a weighing
- apparatus or the type set forth and according to the
" invention, Fig. 1 being a sectional view of the apparatus
when used as a hanging type weighing -apparatus, and Fig. 2
being a sectional view of the apparatus when used as a

.' stat:l.onary type we:.gh:.ng apparatus, _

‘Fig. 3 is a circuit diagram for explaining the means of
switching of the -polarity of the output of the load-cell
fornu.ng the measurlng means of the apparatus of the
1nvent1.on,

Fig. 4 is a graphical representation showing another means of
switching the polarity of the output of a load-cell;



nodi fied construction; and Figs. 9 to 14 show a third practi.cal: exanpl e,

Fig. 9 be

ing a sectional front view of the apparatus uséd as a hangi ng type

wei ghi ng apparatus, Fig. 10 being a sectional side view of part of the

wei ghi ng apparatus of Fig. 9, Fig. 11 heing a,perspective il lustration of
the apparatus, Fig. 12 being a sectional front view of the’apparatus when

used as a

stationary type wei ghing apparatus, Fig. 13 being a sectional
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as shown

has a case bo 1) conS|st|n of an u case in thé formof an -
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with the bottom surface of the upper case (Ia) and a load-cell (2). A rod
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a scal e plmodifigy cgnssxmc@doma center portion of the botton1surface

of the | ower case (1b) by neans of a screM/fixing Four nuts (6)(6) are

fi xed. by wel di ng_on the upper
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Fig. 1,
case -body

t he upper

pgrtmgittheeuelghlng apparatus of Elg. 9, Fig. 11 being a
perspective illustration of the apparatus, Fig.”12'being a
sectional front view of the apparatus when used as a
stationary type welghlng apparatus, Flg. 13 being a sectional
side view of the apparatus of Fig. 12 and Fig. 14 belng a

- perspective illustration of the apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENT

.Re.fe'rring' now in deta“il_' to a preferred embodiment of the

present invention as shown in Figs. 1 and'z of'the drawings;

in Fig. 1, the apparatus shown has a case body (1) conSLStlng
of an upper case (la) in the form of an inverted cup and a
lower case (1b) in the form of a flat plate attached with the
bottom surface of the'upper case (1la), aﬁd”a load-cell (2).

p A rod hole (3) is provided on the celllng of the upper case

(la) and a hang:.ng rod (4) passes therethrough - A plate |

hanger (5), which is a rod (5) with a scale plate (5a) is
secured to the center portion of the bottcm ‘surface of the
lower case (1b) by means of a screw fixing.

Four nuts (6)(6) are fixed by welding on”the'upper'surface

and_at the four corqfrs of | ower
Y
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the other end is fixed to fixing nmenber (8) which is in turn connected to
rod (4). The fixing nmenber (8) lies parallel to the upper surface of
lopad-cell (2) and the Jower end of hanging rod (4) is detachably connected
to the end portion of fixing menber (8) by neans for exanple of a screw
connection which may be by pre-formed maPing threads or by a self tapping
arrangenent. The hanging rod (4) projects fromthe-upper case (la) as it
passes through the rod hole (3) as described. In the Fig. 1 node, the upper
end of hangi agdrati the ifougroomens of chiwemgcmfel;le)(al)tgi fourt openings

appar at us | 5afehangyRHckY R Rb0NbHEr bAskNIB923 rbpis o¥! WL HPRNY £oRk
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| oad-cels.. Fig. 2 shows the weighing apparatus of Fig. 1 when used as a
Statiomaly t Thi
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atjusted'to a@ﬁﬁeéhedaﬂaafaau§4bevel 6 I n Flg 2 therefore t he
wei ghi ng appar atus becones a stationary type, and the fixing nenber (8)

acts direct for |loading point for the |load-cell and the location (7)
functi ons asTher €axingnmembeor t(8) lies parallel to the upper surface of

load-cell (2) and the lower end of hanging rod (4) is
¥J' detachably connected to the end portion of fixing member (8)
by means for example of a screw connection which may be by
- pre-formed mating threads or by a self tapping arrangement.
The hanging rod (4) projects from the upper case (la) as it
passes through the rod hole (3) as descrlbed.

In the Fig. 1 mode, the upper end of hanging rod (4) is
secured to a ceiling surface (9), and the apparatus is a
hanging type'weighing. In this case, the fixing member (8)
acts as a reactive support of the load on the load-cell (2)
and the connection (7) functions as a direct application
point of the load on the load-cell.

- Fig. 2 shows the weighing apparatus of Fig. 1 when used as a

| stationary type. This is achieved by removing the hanging

| rod (4) from the fixing member (8), and then fixing instead a

scale plate unit comprising supporting bar (10), and scale

plate (11) for receiving the load, as shown. Also hanger (5)

is removed and four screwed feet (12) are threaded into the

nuts' (6)(6) by their threaded stems (12a), by which feet the

* apparatus can stand on a flat support surface. The

supportlng fee (12) can be adJusted to keep the apparatus
level. : '



As will be understood fromthe above, the |oad-cell is stiessed in opposite
directions between the hanging node in Fig. 1 and the stationary node in- ,

Fig. 2, and as a result the weighing stress changes between the nodes from .

positive to negative. Accordingly, tq.give correct readings it is
necessary to convert the polarity of the output circuit of ‘the |oad-cel

To convert the polarity, there are various nethods such as that shown |n
Fig. 3, where the polarity of the input circuit of a Weatstone bridge (13)
in-the load-cell is changed by means of the-operation of switch (14). It
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The case body (21) consists

casebody ( Is simlar to the cas

of an upper case (2la), ‘a | oner case (21b) and four t hreaded bores
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hanging ro I's detac ab‘¥ onnected tqQ the end f1xing nenber
as shown. ative. Accordingly, to gJ.ve correct readings it is
necessary to convert the polarity of the output clxcult of

the load-cell.

To convert the polarity, there are_varibus'methods such as
that shown in Fig. 3, where the polarity of the input circuit
of a Wheatstone bridge (13) in the load-cell_is_changed'by
means of the operation of switch (14). It is possible to
indicate output value by means of an absolute value as shown
in Fig. 4, or it is to possible indicate a value whereln the
~polarity is changed by multiplying an output value by a.

'lnegativé-value,_ (These methods are applicablé_in the
following practical examples)a

- Fig. 5 and Fig. 6 show the second practical example'of'the.

present invention. In Fig. 5, a case body (21) is similar to \r)--‘

the case body (1). The case body (21) consists of an upper
case (2la),  a lower case (21b) and. four. threaded bbrés -
(22)(22) which are provided in the four corners of the lower
case (21b) for receiving support feet.

. The loadécell,(23) is connected at one end and_at-ié uppér _
- side to the upper case (2la) by a strap (24), and a fixing'_'

member - (25) | is connected to the  other end-__'of '_the.' ‘upper - |

surface of the load-cell (23) and lies parallel with the



The hanging rod (26) is arranged to project fromthe upper case (21la)
through a rod hole (27) 'of the case body (21). Aring (26a) is providéd at
the end of hanging rod .(26) to enabl'e the case body (21) to be hung froma
support (28) by engaging the ring (26a) ?n‘a hook (28a) fixed on the
support (28). A hanger (29) conprises a fod (29) and a wei ghing plate (29a)
I's detachably fixed to the bottom surface of |ower case (21b). In Fig. 5,
the fixing menber (25) fornms the reactive support for the |oad-cell (23) in
rel ati on to uppexadsurfacedofn thieatload:aellan(?3he fAxhaggingbaerod 2(426 ¥ oias

the direct |gachappbiyadophddtidd £8" tHef bAad-de! hxiﬂggrﬂéﬁbéf (v}eras

the apparatus into a‘stationary type, the hanging rod I's renoved from
f he fixing (e (25), and a plate receiving bar (10 ) haV|ng a wei ghi ng
plate (&l') at the upper end is connected thereto as shown in Fig. 6. Also

| at e NgYe] . 29 d § h 21b d t.h ded
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consi sts of a | ower case o case

body (21) n?r% %tﬂ&%tsﬁé of G}p‘ﬂer Qnke | Burg 59@sa tﬁﬁmﬂi‘%ﬁt(%m by
there are- S@mqmg)dShéSﬂﬁalxzsh chbncanhook ((28ageifixtdl Wn Uger sappért
(21'a) and t ower case (21'b) at their four corners. Four small holes
(-32) (32) ar )B bored onto the bottomfloor of the |ower case (21'b) so
as to reglster with the supporting rods (31) and the di ameter of

: A hanger (29) comprises a rod (29) and a weighing plate (29a)
\T/ is detachably fixed to the bottom surface of lower case
(21b). |

-~ In Fig. 5, the fixing member (25) forms the reactive support
 for the load-cell (23) in relation to a load carried on plate
'(29a) and the fixing member (24) forms the direct load
application point for the load-cell.

- In order to convert the apparatus into a stationary type, the

' hanging rod (26) is removed from the fixing member (25), and

a plate receiving bar (10’) having a weighing plate (11’) at

" the upper end is connected thereto as shown in Fig. 6. Also,

plate hanging rod (29) is removed from the lower case (21b)

and threaded stems (30a) of supporting feet (30) are screwed
into the female bores (22)(22) also as shown in Fig. 6.

Figs. 7 and 8 show a modified example of the apparatus of
"Figs. 5 and 6. In Fig. 7, the case body (21°) also consists
of an upper case (21’a) and a lower case (21’b), similar to
case body (21) in the structure of the upper and lower cases,
‘but additionally there are support rods (31)(31) which
-connect the ceiling of upper case (21'a) and the lower case
(21’b) at their four corners. Four small holes (32)(32) are



each of the small holes (32) is slightly'snaller t han the'diaheter of each
of the supporting rods (31). In the hanging node, as shown in Fig. 7, a

femal e screwis bored into the |ower end of supporting.rod (31) and these

screws have hooks (33), whereby a plateghangi ng nenber (29') having a
wei ghing plate (29'a) can be suspended %y t he hooks (33). The hangi ng
menber (29') may be a wire, a string, a chain and the like. The |oad-cell
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is simlar nt of Fi vert the Fi 7_arrangemen
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above 9 (23), as .‘l.t 1s sinu.lar in construction and function to that
described in relation to Fig. 5.

In Fig. 7, the hanging rod (26’) is mounted by fiking the
upper end of the hanging rod (26°’) to the ceiling (2_8') and
the lower end of hanging rod (26’) is fixed detachably with
the fixing member (25) through a rod hole (27’).. As an
alternative option, the hanging -rod (26) of Fig. 5, wii:h_ the
hook and eye arrangement, may be used instead of the ‘’hanging
rod (26°). In addition, it is recommended that when a
hanging rod and a hanger are installed,. it is -better to
install them with a shock absorbing sti:ucture b'écause' it is
preferable to protect the ldad-ce_ll from any shock __t_hat may
be applied on the case body and its weighing plate when they
are used. '

In the use of the apparatus of Fig. 7, the fixing member (25)
acts as the reactive support for the load-cell (23) when
plate (29’'a) carries a load and the fixing (24) functions as
the direct load application point, which is similar the
arrangement of Fig. 5.

To convert the Fig. 7 arrangement to the other mode of

-operation, the hanging rod (26’) is removed from the above



fixing member (25) and instead there is connected thereto a plate receiving
bar (10") having.a wei ghing pan or plate (11"). Also, the hanging netallic
part (33) is renoved ' fromthe supporting rods (31) of |ower case (21'b) and
in place of sane threaded stens of a supporting feet (30') are threaded
into the threaded ends (32) of rods (31) the apparatus is thus converted to
a stationary type weighing apparatus, quickly and readily as shown in Fig.
8. According to this nodification, the case body (21 ) is reinforced by
means of théisupgommn olRS X :«m)d(snytapdh itheriee ishseconneigtedtheretg a
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shaped- case (40 a baottom cov 4Q closing the opén end of case
( 40) . Arrangéélcﬁglifh?ﬂ re - 4 B&df%f’h’é?) "'P)sr&gl *0&d-cel | (41) and under the
I'oad-cell (41) is a hou5|ng space in which is housed various parts namely
batteries 4 n / i tal] on 3
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supporting feet (30’), simplifying product:l.on.

The examples of the invention previously described have been
illustrated diagrammatically. Figs. 9 to 14 show a more
" practical embodiment. In Figs. 9 and 10, the case body (40)
consists of a case (40a) comprising a deep, hollow inverted
cup which is made of ABS-resin (alkyl benzen sulonate resin)
and the like which is open at the bottom, a case cover (40b)
.prdvided .tq cover but not connected to the upper portion of
the hollow ware shaped case (40a), and a bottom cover (40c),
" closing the open end of case '( 40). Arranged within the case
body (40) is a load-cell (41) and under the load-cell (41) is
a housing space in which is housed various parts namely
batteries (42)(42°'), an A/D [analog/digital] convertor
' circuit (43), a display circuit (44) and a mathematics-
logical substrate (45) which is incorporated with the display
 circuit (44). -

Display indicators (46a)(46b)(46c) and (46'a)(46'b)(46'c) are
arranged at two side of the case body (40) so as to be
viewable - through ' * apertures (46a) (46b) (46¢c),
' (46’'a)(46°'b)(46°c) in the case (40a). (Fig. 11 and Fig. 14)



10 As shown in Fig. 9, longitudinal supporting nenbers (47)(47') extend
downwardly in the interior of the upper portion of caseé (40a) al ong two
side walls, and both the | ower ends of | ongitudinal supporting nenbers
(47)(47') are fixed to [err] ends of a flxi ng menber (48) of inverted
U-shape. The load- cell (41) is secured to the U-shaped fixing nenber  (48)
via the bottom surface of one end of the |oad-cell (41) to the U shaped
fixing menber (48) by a spacer (49), and one end of a fixing nmenber (50) is
fixed on the u syrface o ad- [, 1) t he-ot her .end t eof., . .The
above fixi S 150F55, °B. < 1mas irinids bt na. At (A7)
(41) | ocat eexbehde@ownwardldesini tthec| tatenter ©fe thee uppear pdéPbiohaof

shape (0 eTBLE gk, s b CYEaLGal I8, NS Hott g *FokdBobnad of

fixing sectron Ireot” i S provi fcase co

(40b) and alongem;éangér suppoxting mnm;:sm(imuam eargoftlxed toRde ir .

sections (58ﬁd§hbehal Iﬁngoméﬁ ﬁfimﬁtéélﬁlshaper O] e load-
downwards fromthe_cover undersjde an thes oss ec_tlons?ég % a& (g made to
pass t hrougFf® gé‘l)ﬂ i%y SRFUTh BP thee U ixing Jmembet  (48); ivda

'C-shaped f ithegbnmﬁmar s(u'xﬁﬁad'y oﬁameofextdaléftahpl Agasioaldd (H8)) tbi xihey

ti 5 t d
= concave rUcEhebBE ZiMY Helnle ()Y  BASCE Phofi EnEOLER WHFLST, |
verti cal hangrfngmadme(r@sr (%0)emvébxydcm@éxeemmexhsusﬁg@ecsierlqamb)

in that a t@éggdﬁdl §nee( ¢ha) othelrh@ndatier@orqd (54) is threaded into the
bore ('51a), the hanging rod (51) also having a ring (54b) to engage a hook

(55a) fixed to a support ceiling (55) by which the apparatus can be
suspended fwheuabove lflislhgngeweﬂ:oc(GO) is C-shaped in cross section and J

the load-cell (41) locates between its sides with clearance.

The case cover (40b) has a shape to enable it to cover and
overlap the head of the case (40a). A fJ.xJ.ng section (51) _
thereof is prov:.ded to lie centrally of case cover (40b) and -

~ a threaded bore (51a) is formed at the center portion.. Boss
sections (52) which lie to opposite sides of bore (51a) to
project downwards from the cover unders:.de and these boss
sections (52) are made to pass through the ce:LlJ.ng portJ.on of

- case (40a) and are connected to the C-shaped fJ.xJ.ng member
(50) by means of self-tapping screws (53). FJ.xJ.ng section
(51) projects upwardly of the upper surface of case cover' _
(40c) and a concave recess (51b) is formed in upper surface \/ -
of the sec_tion._(Sll) A vert:.cal hanglng rod (54)_ is
removably connected to the case cover (40b) in that a
threaded end (54a) of the hanging rod (54) is threaded into
the bore ( 51a), the hanging rod (51) also hav.l.ng a ring (54b):
to engage a hook (55a) fixed to a support ceiling (55) by
which the apparatus can be suspended for use in the hanging
mode.

The hang_ing _ro__d (54) is thus arranged to connect with the



The hangi-ng rod (54) is thus arranged to connect wth the fixing. menber
(50) of load-cell (41) through the case cover (40b), hanging rod holes
bei ng provided on the head of case (40a) for this purpose. The cover (40b)
covers these holes and the | oad-cell (411 and other electronic parts are
therefore protected fromingress of a fo %ign-natter. A battery case (56)
I's connected to the supporting nenbers (47)(47') and the fixing nenber
(48). The battery case (56) conprises of two battery containing portions
(56b) (56" b) iﬁxiﬂgamemberaméﬂ)onﬂtipadﬁqekkM(ilghthsbugh &dhe fasdecover
(40a) is sho h t | S N
ﬂ  hang 9n& ?oé/ RollelsC ‘Héu(g“?rééi&%l g?l £né Y Sﬁse

frame (56a) rt“of the battery case and 't es etmeen t
portions (56(AQ %)5 for thisppurpopesontThei Geves: (18R comexsshgse koles
L or ned tﬁ, b?axi’% @He ndbarcpicénm? tﬁmyib@aﬁh bthaen edledtiohobt OpartsThere
ower emg. of .t enln eac the battery cpntajpnin ortions is

posi ti oned zﬁ}b‘? %?cgﬁief{:%d‘n%e?%e f #méﬁ'gglgfm#\ SEase (40a).
The batteries (42)(42 ) are |loaded fromsaid | ower end. Respective

substrate syppghibsy( edse - gig(f&s cori t%féPVt €¢nkO &t &ﬁi&iﬁ;u; O Pgth

sides of the battery-case sp ay cirg xed

on the subst¢dtX(4l cﬁ’ﬂ‘ér‘(‘{‘?ﬂ J-ﬁﬁHgtHSmPﬁFhéﬁﬁt *Cs- h%d?%‘%ﬁ%ﬁ?sﬁdﬁs)s
ft xed on t hecnpeisese cfippedt Yatttdry, containbegnpost icmpi (6 6DYr(S6 b S

Cooar (Sb) ( el e RO S G e ({345 "B LU S PBEL A1 of the case

- (46a) (46Db) (43Da) Likeshoen iLhe Figt. hérrﬂ:he:shllbgccrcu!.tu|(ﬂ3o45.)s Hdsxed sto a

di spl ay. sec ) ) ) nggd r p

i pdows. (4 6?&53?: 'Eﬁg'ﬁ £2 é’ (56af) wRiERNI8IphRt’ ©F the/ H&éﬂéff‘%é’éé AAY
- | which lies be ween the portions (56b)(56'b)

The hattery containing portions (56b) (56’'b) are formed to be
of cylindrical shape and each is open at the bottom. The
lower end of the opening each of the battery containing
pbrtions is positioned approximately at same level as the
‘lower end of the case (40a). The batteries (42)(42’) are
loaded from said lower end. Respective substrate supporters
(57)<+., (57')... are provided to project from on both' sides
" of the battery case (56)(56’) and the display circuit (44) is
- fixed on ‘the substrate supporter (57) and the mathematics-
logic circuit (45) is fixed on the substrate supporter (57'),
o fixing being by tapping screws. '

As shown in. Fig. 10, display circuit (44) has display
. - sections (58a)(58b)(58c) arranged in reg:.stry with the
dlsplay windows (46a)(46b)(46c) '

Likewise, the mathematics-logi"c circuit (45) has its display
sections (58’a)(58'b)(58’c) arranged in regz.stry with the

d:.splay windows (467a)(46'b)(46'c).

The display sections (58a)(58‘a) indicate the weight of the



The display sections (58a)(58 a) indicate the weight of the : ,12 goods
bei ng wei ghed, the display sections (58b)(58 b) indicate the unit price
of the goods and the display sections (58c)(58' c) indicate the total price
of the goods: The battery case (56) hasy@ central fixing section (59) the
bottom t hereof, which section (59) has a center screw hole (59a) and two
side screw holes (59b)(59'b) in the bottomthereof and the bottom cover
(40c) is renmovably fixed to,the fixi r.f ace (59 screW|

Screws (c0RERAS hetAghaveiabed,: i, dieBiGy (SetiRata BRI B |
provi ded atindicatentthre pmit Eride of tthe ogmmds (mnt)tlw dispbayxpestiohs

o the pASSEITERY R NAglotl Blide Bt ORERgbdE T LS L o od

by initially | oading a predeterm ned -nunber: of batteries (42)(42') into
el ongat ed gidpatesey Easd( st) ind0aalcaitvall hﬁiamgoaeauah( ?d

are | oaded™e AGELTR @?#44%6 VRAGh Henfich {50 "By 4 SBaiel adrh |

t he bott onﬁmiseer(!:(%c)and; mLsni;b tsctdwe hobes (390) (59’ heinvchecbettsom

fgoéggggéd W th the an mlﬁﬁggﬁﬂagg*’ag Eglﬁz J.%”Qeﬂlo‘ﬁﬁlﬁ.? a’%a&tgela?ﬁérom )

the case béé;!l(!@)su %QS‘-‘ by wgewim WPH%SS‘F%‘WV(gQ)ééﬂsbrsn'GQS)

adapt ed totmRCYiGR \udﬁgﬁ&ﬁ)ﬁgn@% {59y operating transmtter (70)
(Fig. 11) located renotely fromthe case body (40) are carried by

display «circuit (44) -and mathematics-logic circuit (45) and a nenber
(66) whi chans aperture (61) is provided at the center portion of bottom

cover (40c) so as to expose the screw hole (59a) and a
hanging hook (63) of a weighing plate is threaded into the
passage hole (61).

Loading of batteries (42)(42’) is perforined by initially
.loading a predetermined number of batteries (42)(42’) in to
elongated guide plates (62)(62’) integral with the bottom |
cover (40c) and then the guide plates (62)(62‘) together with
the batteries (42)(42°’) are loaded into the battery
containing portions . (56b)(56’b) and finally the bottom cover
(40c) is .secu_réd_ to the case. (40a):j_b'y the two screws
(60)(60°). A hanger compriéing hanging chains and a. weighing

. plate (64a) is engaged with the hanging hook (63) to hang the

v

weighing plate (64a) from the case body (40). - \/

Also shown in Fig. 10, wireless receiving _sénsors- (65)
adapted to _recéive wireless signals from an operating

transmitter (70) (Fig. 11) located remotely from the case _ o

body (40) are carried by display circuit (44) and
mathematics-logic circuit (45) and a member (66) which is
adaped to actuate ‘the switch (14) for convertlng the polarlty
as described in FJ.g. 3 is carried by circuit ( 45)



adaped to actuate the switch (14) for converting the polarity as described

in Fig.- 3 i1s carried by circuit (45). 13 A stopper (67) (Fig. 9) is
provided to restrict ‘and protect the |oad-cell (41) froman excessive | oad
when an excessive load is applied the i ghing plate (64a). Packing

material (69) is provided around the periphery of bottom edge. In using the
apparatus in the hanging node of Figs. 9 and 10 the fixing nenber (50)

provi ded.on _the | oad-cell (41) praqvides the r acitive support for_ | oad-cell
(41) throug (FRORRE% E802r (Figp) 9and s r&rm% gt® ofeptricin @nd,PFRERCHN
t hg Yvei ghi nfglnd adad-ﬁ:'ﬂéml i {54(11; al)ﬁi'ﬁint ladyl ehcasdive tDo&diew?'eni) (ﬁﬂl r?iﬁméhsivﬁ&)
an oad- ce thr.ou e Oa).. fhe. sup tin onber (47)(47'), the
fixing nenbé‘toa_(d;g)s %f?c?cf‘%ed btéﬁ é’ﬁl"{}ﬁ?@g (Eg%té F&g‘{% shows a perspective
_i_,I I ustr;aut_i on of the apparatus when used as a hanging type weighing _
apparaies. ipaciithg lhatbBeadPo(ey) 08B! drcVinild  BkobAl) i PRRYIGRLLY (G an
I nput means _such as a ten-keys, enabling the dispatch of the necéssary

i nf or mat i on DOt 8HlF8A ess recei ving apparatus (65) housed in the case
body (40). Figs. 12 and 13 show the apparatus of Figs. 9 and 10 when

Co) “has pedll ASiRA Y (Rbbaschd fnl BRa°hanGPRG! holikPBe FlGa 1IN0 it LAY
i'ts pl ace h&heefixigrgetember wdiShi nprovided 7on bghecaboad-celki iy
plate recei %ﬁ%ﬁe%t SH e ive mg@ig%fﬁ"éfér(iggh-ceﬁ (29 ) ol ot tnd he

pl at e hangi iig hook (63), the scre (60") and cover <P| at'e (40c¢ ave
been renove&aeeofoMer (40 and fthe ing rod (54) and the load’on the

weighing plate (64a) is transmitted directly to the fixing

- member (48) and load-cell through case (40a), the supporting
" member (47)(47°), the fixing member (48) and the battery case
{56). '

Fig. 11 shows a perspective illustration of the -apparatﬁs
‘when used as a hanging type weighing apparatus. In Fig. 11,
the operational transmitter (70) is provided with an input
means such as a ten-keys, enabling the dispatch of the
necessary - information to the wireless receiving apparatus
(65) housed in the case body (40).

Figs. 12 and 13 show the apparatus of Figs. 9 and 10 when
converted from the hanging type into the stationary type.
The hanging rod (54) has been removed from the screw hole
(51a) of case cover (40b) and in its place has been connected
- a weighing plate (72) by means of a weighing plate receiving
plate (71) on the case cover (40b). On the other hand, the
plate hanging hook (63), the screws (60)(60’) and cover plate
(40c) have been removed from the fixing surface (59) of
battery case (56), and these are replaced utilizing the
fixing surface (59), by an installation base (73) with
supporting feet (74) as shown . -



battery case (56), and these are replaced utilizing the fixing surface
(59), by an installation base (73) with supporting feet (74) as shown 14

The wei ghing plate receivving plate (71) ,consists of two.sheet plate nenbers

whi ch are overlapped and connected by walding so as to have an al nost
i dentical shape to that of the bottom surface of weighing plate (72) and
the I ower plate nenber, (71) has a m)unti ng which fits into recess (51b) of

Wi ch-engagté FetaRrag Riree 2edsTkihpl BLRES (13D AohaiFtR be b hbr
det achabl y platdaemeubersowﬂxlqmw)e ovendappedhiang tonnedtied byy weddimgced
fromthe bage pLats hdve %Cgﬁ.ﬁoﬁﬂgﬁd@ﬁﬁch bgﬁhgﬂa‘%' %ﬁa‘ﬁab%r H:fﬂe b6tkeom

attached on the upper_ sur ert 4 he wel g ate
recei ving m'b?%afql)‘-’f Teighing aPF-ﬁPPor“t?'a)sea 3Fhgadloyey aP e

(73a) whi chepupstidsit as heunting bemwn ceies (ﬂﬁsa &ﬁd:elsl%d USEb) Widgsh a.aze

concavb Shabet gﬁﬁ%’%ﬁ 93&#@3 e o e 2 PiljabdD il *

i nstal | ati of75pswhird) ¢ngagesr r\:ﬂng tserewehaieongblay anim fixing 7@pction
SUPPOT i ng {665 6/ Tk LOFECigkhBRgpLY G ednE0l E8ndr SVANIRIOT. | Naneour
corners in (o) i &t aft%iion hace hreaded stens

supporting V%wh{-W)Pbﬁ‘éet L7 2d0BaYi P?osPPrSeguSEBH the base P@-P‘FF f(arl) at.

supporting, it@veh?eng:yarui edbbeti padKithd ahgbérali 963! |a3&1iétfhé&1$6n( €he
The bottom cover 4%§)f I s_di con@lfrc]ted foamthe f bod (4)(’);3 g_y lat
unscr ewi ng tRB®Ec & (a% dPEFARBRTY 1% e"'? P sp ate
connect ed tned:eﬂvi:ngepbaﬂ9 (20) . by t he sane

This installation base (73) has a flat upper face (73a) which
substitutes for the bottom cover (40c) and includes with an
outér- petiphery section having a larger area than the case
body (40), and a concave shaped storing portion (73b) on the
front portion of the installation base (73) for storing the
operational transmitter (70).

‘Supporting rods- (77) formed with a threaded holes are
arranged at the four corners in the installation base (73)
and a threaded stems (74a) of the supporting feet (74) are
threaded into the supporting rods (77) for supporting,
levelling and adjusting the height of installation base (73).

The bottom cover (40c) is -disconnectéd from the case .bddy’ =
(40) by unscrewing the screws (78)(78’) and the -ir;stallation

base (73) is connected to the case body (40) by the same

' screws (78)(78°).. In this practical example, the fixing
section of the supporting feet includes the supporting r.fods"
(77) formed in the installation base (73).

- In Fig. 12, references (81)(81’) indicate battery guide rods
which project upwardly from the upper surface (73a) of

{



screws (78)(78"). In this practical exanple, the fixing section of the
supporting feet includes the supporting rods (77) fornmed in the
installation base (73). In Fig. 12, references (81)(81') indicate battery
gui de rods which project upwardlsy fromjhe upper surface (73a) of - 15
installation base (73). In Fig. 13, thereference (79) shows the batteries
of the operational transmtter (70). In use of the apparatus in the
stationary node is shown in Fig. 12 and Fig. 13, the fixing nenber (50)
becones a dinstallabionrbasei (13hg nEabBEI 0k3: hbhe creferencan(79 heshowsng
merber (48)rhY WatEsSrids 6£a€ﬁéV8péf§EE6ﬁal'E&éﬂéﬁi@%@ftg?@).exanp|e, dust
s prevented fromcomng into the interior of case body sincte the case body
(40) does not have any hol e connecting the interior and exterior of the
case besy (EW)uséi 9f Ithehapparatysr inedhey stdtclondy anpds atiss shwim used

Tovel “wii it T8 2 Cnd (8l "GP RACS (il ndh wERBRE (38) SMMed’ £ Paligor
(74). In tReoathotzapsadtiting cremper, fore thecdoad-ceddui pn@ntthendfixingay

reane, SUCh el ) chectided e NSEVDbISH | o) clh16 il 1Ll
descri bed iSFARREe ydUSt Af: Wﬁvéﬂtegwtf%}é?"he‘gﬁyng h&nEBofRe: | interiny of

gqui pnent  arakeli bpigy stemes the | chsepbodyde(4@p deess sty . haveoratiynchélet he
installing 141 f - LN e , e [

equi prent - i%q%'%éogﬁﬁ t%ﬂéé)ﬁ%%%?ﬁé%és ea.rw #%E#%% ??ft%%%scfég%é\(yaﬁ%l Ton of
t he wei ghing apparatus. In the Figs. 9 to 14 exanple, the supporting feet

(74) are fipgsl M4 Nshd@si DAt pbiapbeRiPas¢iewS Rl apparatA¥ when used as

\/ a stationary type weighing apparatus. Reference (80) shows a
spirit level which is needed when adjusting the height of the

supporting feet (74).

In the above practical example, the electronic equipment and
‘display means such as display circuit (44), the mathematics-
logical circuit (45), the A/D circuit (43), the batteries
(42)(42’) and the like have been described in more detail but
in all embodiments, the above electronic equipment and
display means will be provided as neceSsary.

According to the installing position of 1load-cell in the
upper case, the electronic equipment is also in the upper
case. This facilitates the installation of the weighing
apparatus. In the Figs. 9 to 14 example, the supporting feet
(74) are fixed with the installation base (73) but as shown
in the other examples, the supporting feet (74) may be fixed
initially to the bottom cover (40c).

- Accoxrding to the present invention, a weighing apparatus of
the type set forth can be converted from a hanging type to a
stationary type by converting a simple change of fittings.
Therefore, it can provide a wide use type of weighing



-in the other exanples, the supporting feet (74) may be fixed initially to
‘the bottom cover (40c). According to the present invention, a weighing
apparatus of the type set forth can be converted froma hanglng type to a
stationary type by converting a sinple dﬁbnge of fittings. Therefore, it
can provide a wi de use type of weighing 16 apparatus, and at the same
time the mass production efficiency of the apparatus is inproved, reducing

product i on agiiaaaa@@éﬁusaaheae i §hehagameol tiilfe Wailgdi &mbedypﬁbau@tﬁircm

Modi fi cation practi he.inventi.on caqr.di nql S

not i nt ened@gffﬁ¥'ﬁ’a’9¥ P&g @RE%’FP‘:“?% %‘ﬁdlfngrf??'egl'r 5?9:“5’1 on

speci fi c detaisits of lmmder etheweer ial schanger toHnsther eraighdng séxody

forth by’MBXt?Lcﬁﬁﬁgp inviewof the fact that the invention is o
flcat

suscepti bl e ions according to individual preference or
conditions .w thout departing fromthe scope of the appended cl ai ns. »17

ELA! M5 1-| Mgd\&fillf.&ﬁﬂﬂoﬂlﬁpaﬁairu%é)f mem tzﬁe ﬁﬁ?}g{:tﬂ?ﬁh}% gRied ﬂﬁﬁéh&tildﬁl
appar at us, BREPEEIABITedt Aa REE dnrehsded Jg hve i Glertiod Damived
- transverse to tde direnmscxibedaphyi de oapeé:.fﬁe Idmxai]a\dofh@rme,ve
- ends ther eof,q; %fé‘f@or%‘}éﬁofﬁiaﬁ%t INEr82h! S¥ve NgetPPAGALHS bf%ﬁyp%f S
example, in view of the fact that - the 1nvent;on is
susceptible to modifications acdording to individual
. preference or conditions without departing from the scope of
'___the appended claims.



being a case body and a fixing nmenber, between which parts the load is
applied in each node of ‘'use of the apparatus 2. A wei ghtng—apparatus
according to claim1l, wherein said case body is provi ded
wei ghi ng pl ate hangi ng nenber and a wei g_ﬁ\ ng plate for thB"ln |M“ﬂﬂmﬁm
articles by suspending the apparatus fr a suspensi on su
wei ghi ng apparatus according to claim1l, wherein said case body is provided
wi th detachabl e supporting feet for the weighing of articles by resting the
feet on a sEBAEMB surface. 4. A weighing apparatus according to claim 3,
wherein the fixing nmenber has a wei ghing pIate recei vi ng menber having a
wei ghing plate og the,upper end of said me LN | at e recei yi ng,nenber,
A vt ghng Sppar & (4S4EBARA nGERRTALNS, S ERS CFABR ARG ePRTCHr BALE
body cansisappafaausuppuquasm hnddacébhemeaasefnnimeashtrm@ thel wed.ghtxed
by its hewegee e ai | -

y of gg‘io% T deRbCa gQré é @hh&%":&gﬁ‘ég F | id Ehgl Fl%ag

menber i's fixed on t e upper € fhe oad- cel
wei ghi ng appetit &8 adc Glenggteo mewpes %ﬂ%ﬂgﬁﬁqﬂﬂﬁﬁeFSQW@ﬁthes§#§e§§§93

body consi sgsg abpaacumah eaerseueéldwaapv\ahd tl’@sﬁs pek 5vé deh@gd theredies
fixed by its up h g g ge end % ﬁgad ceII o t he i.nsi de
upper wal | 9F€s 35% r 8a§5sP§ﬁ 1¥%; Bar Qlﬁg ﬁb@PpP§ HRed S RALkSper
¢€dge of thebeihgraeruhsﬁ badyl bodd-acefixing mémberghibetwaerarwhichapaartdi ng

to claimb6, yhejghy $yp ﬁg&i&& 8%l HBaBABE BEEOQQPtthaggékﬁ% ugf, the

body are prOV|ded to conhect the upper case and sai ower at Four
corners of said case body, and holes open at the bottom

_ 2. A weighing apparatus according to claim 1, wherein said

'\/ case body is provided with a detachable weighing plate
hanging member and a weighing plate for the weighing of
articles by suspending the apparatus from a suspension
support.

3. a weighing apparatus according to claim 1, wherein said
case body is provided with detachable supporting feet for the
weighing of articles by resting the feet on a support
surface.

4. A weighiﬂg apparatus according to claim 3, wherein the

fixing member has a weighing plate receiving member having a
"weighing plate on the upper end of said weighing plate
" receiving member.

5. A weighing apparatus according to any pfeceding claim,
wherein said case body consists of an upper case and a lower
case and said load-cell is fixed by its lower edge of said
‘one end to said lower case, and said fixing member is fixed
on the upper edge of the other end of said load-cell.

6. A weighing apparatus according to any of claims 1 to 4,
wherein said case body consists of an upper case and a lower



of said |ower case are provided to register with said and
femal e screws are provided at the ends of said supportl ng rods

constitute fixing sections for a weighing pl at e. I\ﬁ “%Hl tus
according to claiml, including in the Q®#se body unde

battery, a display circuit and two di splay colums for i ndi cati ng the
wei ght and cost of the articles provided at each of a pair of walls of sai d

case. 9. A hi t cSQi{

o openi ng LRefi. dhe AL 15adced] cggetf%"%h?%g"‘%ﬁkﬁ%ﬁ Rage & corrprl S
a case covepnanend boft dbecolead-eelll £pxithe ninside haPReIC t of \waid
sai d case Caﬁﬁbr 2ade, n%'ri&j's*ﬂdi 14N Mélor]_g‘ iR idh ttie GEPEYF edge
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transmtter opér
. of said supporting rods, to constitute fixing sections for a

weighing plate.

8. A weighing apparatus according to claim 1, including in
the case body under the load-cell a battery, _a'display
circuit and two display columns for indicating the weight and
cost of the articles provided at each of a pair of walls of
said case.

9. A weighing apparatus according to claim 8, wherein said
case has an opening in the bottom surface of case body, and
the case body comprises a case cover and a bottom cover, said
fixing member being connected with .said case cover, and
including a fixing section formed in the center portion of

said case cover, and said bottom cover has a female screw_ \J

connection centrally thereof.

10. A we:.ghing apparatus according to claJ.m 9, wherein the
case body comprises two battery receiving sections arranged
at opposite sides of said case, each. said battery receiving
section being cylindrical and having an opem.ng at the bottom
and including a plurality of guide plates, integral with said -
bottom cover and. which project upwardly into the battery
receiving section, so that it is possible to insert. said
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apparatus. 12. A wei ghing apparatus according to clains_8, 9, 10 or 11

I ncl udi-ng an installation base having supporting feet and adapted to be —
fixed to the bottom cover of the case body when the appﬂlﬂltumnmuumﬂ sed
as a stationary weighing apparatus. 13. __A wei ghi ng app iﬁmto
~claim 12, when taken with claim 11, wherein said installatin'bade provi des
a storing section to renovably house said operational transmtter. 14. A

wei ghi ng apparatus according to any preceding claim including a sw tching
means for seoutisie nplatesutpgethexr witlof bakiteniesl- daito asadidli hgtitery

whether it Eenta8di SAY type or stationary type wei ghi ng appar at us.
15. A wei ghihnglg1 appé?‘?t us accglrbgi ng to claim 14, wherein said swtching

means consist of a switching neans in which the input polarity of a
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' keys, and a receiver arranged in said case body to receive
said signals from said transmitter for operating the weighing

apparatus.

12. A weighing apparatus according to claims 8, 9, 10 or 11
including an installation base having supporting feet and
adapted to be fixed to the bottom cover of the case body when
\_/ the apparatus is to be used as a stationary weighing
apparatus. ' )

13. A weighing apparatus according to claim 12, when taken
with claim 11, wherein said installation base provides a
storing section to rémovably house said operational
transmitter. o

14. A weighing apparatus according to any preceding claim,
including a switching means for switching the output polarity
of said load-cell according to whether it is used as a
hanging_ type or stationary type weiéhing apparatus.

15. A weighing apparatus accdrding to claim 14, wherein said
switching means consist of a switching means in which the
input polarity of a Wheatstone bridge circuit of said load-
cell is switched by a switching operation.

16. A weighing apparatus according to any embodiment as set
forth and described in the specification and illustrated in
the drawings. |




