" APPARATUS COVPRI SI NG THREE SEPARABLE* PARTS; © FI SH, FEEDER" let?g\'ﬁt’ 3 _
concerns apparatus conprising sepdrabl.& parts. ‘and, * alt hough

restricted, it i5 nore particularly congerned wi th apparatus for feeding a
gquantity of a foodstuff to fish (e. I'dfish 5 - and tropical fish)

and. ot her creatures at redete’n1 i f§§ e present
there is nr(ﬁpP 503& 3 ﬁ.% bud and third

I nventi on,

parts, the first par’t havi ng fll; LORGE Q¥ s 10 reS|I|entIy
engageable with a first engagangéélﬂaahhaadggggg;drurd part so as to

i nterconnect the first and third parts, the first and third parts being
dirsconnect abl e on a predeterm ned degree of novement of the first connector

nmeans away from t hEhis; nvengigeneancesns apppsAtnsnCoOMREi8dREnd part

gﬁégggﬂéﬁfOgﬂe?QBSBEEOPaﬂﬁénana?shltﬁahbﬁ seuageabtess thsariceen)
R s Ok 48 uBrr barh e BTk, ro8cREnRS HRLE, ARBBFRERE SRES

PredetﬁrnlneﬂeddgngeaOQuanvﬁﬂynbfoa 260dstuffheos£¢ehd(eognegbddfushnahamay
t t t
the Pirst . oend GEGRRERR F4BR), p88. obHEF  CERRERTRE o PobRHaBYSEpen, T Ia"

~connector nehi®eBs prevented by the first connector nmeans from undergoi ng

the said 25 naeésfeiﬂyneé ésgrﬁeegénavxa03ﬁtiuﬁglth&be isrst connect or
romthe filrst enent I on.s

nmeans has been d &ramn g ? a at relatlve
separat | on cPEPVAded, SPDARACR FOMBEAE Lnk SL L e | PoREn, BACERLF
separation opatbe, sehenflirstl partdhaaihg £apshecdfinectoreméensed. :

Pref?éab'y £8801 Plnt ig ER9AGELBIe THEER SOBEEééeéngagement portion
\/ of the third part so as to interconnect the first and
third parts, the first and third parts being

disconnectable on a predetermined degree of movement of
N the first connector means away from the first engagement
15 portion; the second part having second connector means
- resiliently engageable with a second engagement portion
of the third part so as to interconnect the second and
 third parts, the second and third parts being |
_ disconnectable on a predetermined degree of movement of
20 the second connector means away from the second .
engagement portion; the arrangement being such that,
when the first, second and third parts are all connected
together, the second connector means is prevented by the
first connector means from undergoing the said
25  predetermined degree of movement until the first
| connector means has been withdrawn from the first
engagement portion so that relative separation of the
first and third parts must occur before relative
S separation of the second and third parts can be
30 effected. | ' |
o Preferably, each of the connector means'comprises




. 1s a sectiona

2 a pair of resilient engagenent arns which are.a snap fitting with the
respecti ve engagenent portion. Each. of the engagenent portions may be

constituted by a surface of a hole within the third part. 5 At
| east a portion of the hole may be rectangular in cross-section, each of
" the engagenent portions being constit uted by a respective pair of -

opposi tely. di sposed surfaces of the said portion of the hole. _ :
P 1o by BeRE B8 rRRELLRGE  oBOhbmERr oprps, whRRE Rhe BoknbBir: Sover
the first pfditting wetprbhededsgethlvenengagamentuphrthan the box is :
rotated. through opgcfOge! £he éﬁ%&%é@% ﬁprEéSHEtﬁéglﬁsdféﬁsFé ted

i nterval s. The apparatus Is: |ng fish or -
“other creatB¥e8d. s?ﬁéapﬁvéﬁt?oHOlg WFF Prahédthﬁﬁﬁep9r5y way of example, in

~ thesacconpanyi ng Atamsasﬁ a'ﬁofﬁhéh onQhe hole may beFrﬂdtﬁnéuRSra -
partially cut-awa i ment. of -a '

~according’ t&ntﬁgoéfe§8ﬁ£lPHVeﬁFF °fF£Eﬁr@ngaggmﬁﬂte?BFgaeggaéﬁﬁpgnal Vi ew
of a part oftonbhtitppadabysashespethivegpatrlof26ppositely dispbsedre 3 is a

- sectional Vhﬁﬁ&QEe&h faéﬁgnQ£?§ 8$P@£8£U8f593&“theF'gure 1; and Flgure_4

VI ew ure 3. In our Uility
Model Appl i cati onPreferably; 1bBe, segond and thirt@ pastdot published at the

p&borlty dabglmgaggﬁelyhgbpmlg Bbgcl osed an apparatus f or perlodlcally
' The first part may comprlse drive means for
' rotating the box. Moreover, the first part may be

prov1ded w1th timer means such that the box is rotated _ \qJ
through one complete revolutlon at predetermlned

. 15 intervals.
o ‘The apparatus is preferably a feed apparatus for
feedlng flSh or other creatures. '
The lnvention is illustrated, merely by way of
example, in the accompanylng draw1ngs, in which:-

20 Figure 1 is a partially cut-away exploded view of
' one embodiment of an apparatus accordlng to the present
1nventlon,.,

Figure 2 is an exploded sectlonal v1ew of a part
of the apparatus shown in Figure 1; '

25 - Figure 3 is a sectional view of ‘the assembled
apparatus shown in Flgure 1; and .

Flgure 4 is a sectlonal view taken on the llne a-
a in Figure 3. B
In our Utility Model Appllcatlon No. 77021/1988

30 | which was not published at the priority date hereof,

' there is dlsclosed an apparatus for periodically
supplying feed to goldfish and tropical fish kept in a
water tank. This apparatus, or automatic feeder, is so
designed as to supply a given amount of granular feed in



supplylng feed to goldfish and tropi,cal fish kept. in a water tank. This
apparatus, or automati.c feeder, is so designed as to supply a given anmount
~of ‘granular feed in 3 one rotation of a feed box which is periodically
rotated by neans of a drive apparatus which contains tinmer neans. The feed
box i s detachably connected to a drive sRaft of a drive apparatus by snap
fitting nmeans. 5 The feed box may conprise a container and a
cover which is detachabl e from the container,by s @r the
purpose of fa@ne ERtAtFoR &fpd Fe&l g’é’é‘dwp&%ésf 2’%3- dr:.tc'ar]l%.g use o% a feed
box havi ng .sudy mms‘ icift ian @i rminen e ppacadus whinlolopad-aime téMmedni ng

Bbparatus in BRARE o %%E e B e box 15

separated fromhaf: @f \ﬁe AOPRTRFUFORY FRathd RS MEAP/he cover of
the £ eed box can be q§fp XA %nppmts'g raercdiﬁaﬂmtr amfaeem\nerthe 15
Iatt%F\rs scattered. Ac?eérfgcﬁag)q{/ Yﬁ] th enbo rrent g)gscr egtq‘:% t he -
feed bax as a W iEgdefa tféiP“f hout
difficulty evegeddy sy SR ;fu:tpdsw dﬁamﬂrﬂaﬂmg tao suppdmmﬁw&ﬁted he
parts of the fee 20, tselds Jhus 4 SHdged
bel ow, when t HeP ﬂ'eréﬁj)%ﬁﬁg |l%°’%epz#%ﬁ é“c?ef rotlr:ﬁ (#I’I ve Egsudhsal ncg)t he

resilient engafjseing aesnso) hdvaevkn,velmve%r@ﬁjlféﬂél@wwq REPIS et weeri
the ggs' lient engagyPnly hé'$Be® box mustoibd NEepiduitied tfioon adid idmive -

engagenent arns of the cover are prevented fr [ def or med.
The -cont ai ner apparatyscin m@%%rﬁﬂ)ts‘%m%ffﬁ stg%a %\%%J P
the feed box is separated from the drive apparatus by _
\/ L holdlng the container, the cover of the feed box can be

_ separated from the container sp that any feed in the
15 latter is scattered
| Accordingly, in the embodiment descrlbed below, |
the feed box as. a whole can be separated from the drive
apparatus without difficulty even though snap fitting
~ means are used to interconnect the parts of the feed box
20 -~ itself. o
' Thus in the embodiment described below, when the
feed box is separated from the drive apparatus, since
the resilient engagement arms of the drive shaft are
placed in the gap between the_:eSilient engagement arms
°S - of the cover, the resilient engagement arms of the cover
"~ are prevented from being inwardly deformed. ‘The
container of the feed box cannot therefore be separated
.from the cover ‘unless the resilient engagement arms of
“the drive apparatus have been separated from the
30 respective engagement portlons _ '

' In the embodiment of the invention shown in the
draw1ngs, the apparatus comprlses a first part or
rotational drive means 1; a second part or cover 4; and
a third part or container 3, the parts 3, 4 collectively



fromthe cover unless the resilient engagenent arns of the drive apparatus
have been separated fromthe 30 respective engagement portions. In
the ‘enbodi nent of the invention shown in the: dr.awi ngs, the apparatus
conprises a first part or rotational dgive means 1; a second part or cover
4 and a third part or container 3, the parts 3, 4 coIIectlver 4 .
constituting a feed box 2. As shown in Figure 1, the feed box 2 is

det achabl y. copstdsmnsdngoat feedeRoxsRde of the rotational drive neans 1

whi ch contains a hsﬁﬁho&ﬂt1ﬁeﬁﬁgﬂr§”lﬁnthe53%@6)b%x 2 1s aa%aehaﬂlg
predetermned ti SQ as eriodically

n%@ % 21s deg1e %
rotated by CRENGFLEE &La ?elre?ﬁes& ePEst FﬁéaFéQHaﬁo rQVFs det achabl y
coupl ed-t o meansoit whieh &ohya&nspafttmemgsetam&chéaltﬂ (not shown)i n

loure 2.t BaesaRadl b bodasuakiNgaDRUNGEN | BRcCRaLA By 3 gf the fecd box

2 and the co there I'Ses engageren I"’ons~3la in:the form,of
a pair of ofgsdgnedysei ego¥ed §upﬁ§6@§1@ﬁléwe§9tgted b¥cthegdrive “# -
cross-secti gaapar i,on of a hole 31 fornmed at 15 the centre of the

container 3. The %G}d coupllng al so _conpri ses enga%enent claws 4l1la, 4la
formed at the endTREf CONSTr &sPFi Ehe ERGgLRENE dSneekachablyntegral Iy
formed on teeupdedr té. théheonthenats 3Y, shdpasidtelingsméans.4A8 are

(ool ont !y SBERAYIALS ik 2 P ARRTEN 1 coupBShly BBRWALA, Bhell |
4 being d|s§@nﬁéenﬁwlé bﬁoﬁhsaéhedtbex By andnthlel gowefredt thgreof .
predeternln%gmgggggg QBgQQEﬁEﬁEtPBEtEBﬁsa@EE 44 ¥WRY form of a pair
of opp051tely disposed surfaces. or steps of a
'rectangular cross-section port;on of a hole 31 formed at e
15 - the centre of the container 3. The said coupling alsc
comprisee engagement claws 4la, 4ia'formed at the ends
of two resilient 'engagement arms 41 41 1ntegrally
N formed on the cover 4. Thus the arms 41, 41 and claws
41a, 4la are resiliently engageable with the engagement
20 . portions 3la of the container 3 so'as'to interconnect
the‘cover 4 and container 3, the parts 3, 4 being
'dlsconnectlble from each other by manually effecting a
predetermined degree of movement of the arms 41 away
from the engagement portions 3la, i.e, by pressing the
25 arms'4i inwardly towards'each other. | _ _
' A description W1ll now be prov1ded with reference U/
-to Figure 1 or Figure 3 of the coupling structure
between the rotational drive means 1 and the feed box 2.
A drive shaft 5 extends rearwardly from the frame
30 of the rotational drive means 1'and is rotated'by a
drive from a rotational drlve wheel (not shown) which is
prov;ded in the rotatlonal drive means 1. Two resillent-
engagement arms 51, 51 are formed at the end of the
drive shaft 5. Engagement claws 51a, 5ia respectlvely

-



fromthe engagenent portions 3la, i.e, by pressing the 25 arns 41
-inwardly towards each other. A description wll -now be provided, with
reference to Figure 1 or Figure 3, of the coupling structure between the
" rotational drive neans 1 and the feed bo® 2. A drive shaft 5 extends
rearwardly fron1the frame 30 of the rotational drive neans 1 and is

Brout ded 1ot ReePBa.pREVAFBRY EL8RCkRE" phasTHE e BhaRBRNRC BERR, |2
51, 51 are fobidgd5at sphesetd bé abéedtovenghget i8. 2 EngpgfAathingl aws. 51a,
5la respecti Vﬁlhﬁ er_ ‘éleht aﬂg gufn&ﬁedbmaeﬁst Bependgngf 1hbeepngagenent arns

51, 51 so as age in~a snap fitting manner wth engagenent

portions 31b. c?ﬁ§tP$PF§P deacBH§F|P§t88P9§1§eéxl915P°5ﬁ90§FF§P995|9 osed
'surfages or Ssteps 3ibepf 8he shi@ihgesahtl ﬁﬁﬁtaEﬁbséFsébeianSpottQOnport|on

f th le 3 f b b th th
gurfac OSia %¥h&g%e§§hea§ivhgﬁsufﬁgggggéagggeggfnge g%éﬁgggrn90 degrees to
-t he adj acent adteavatedyawiitht bbei surfanes| 3d&.t FbusokacBlofothe  of the
feed box 2. TQ%:%EEES5§1§”§sC5%“§n5%ﬁgiée Ee§b|BFB§E¥seEBaQﬁéble wi th the

surfaces 31b so as to I nterconnect rotationa rove neans 1 and the
container 3, BAJageptsswriaces; ddadincshrednnBrevpldnPéatheohrde B} 15
manuakly eff egifi ghea fpeaddbar @i.ned degree of nnvenent of the arns 51 away

from e_surfapes BQBE i.e._g% %rgssén%étsﬁ args 51 nghé t owar ds each
~other. The positionaP®r 88 SnsAPB Fef fhé Fe§FF? At agenent arns
51, 51 of theengageabﬂalwdthveheesusfaces 31b so as to interconnect
the rotat10na1 drive means 1 and the container 3, the
parts 1, 3 belng disconnectable from each other by
15 manually effecting a predetermined degree of movement
of the arms 51 away from the surfaces 31b, i. e. by
pressing the arms 51 inwardly towards each other
The positional relationship between the re51lient
engagement arms 51, 51 of the rotational drive means 1
20 and the resilient engagement arms 41, 41 of the feed box
2 in the engagement hole 31 is shewn in Figure 4. The
- resilient engagement arms 51, 51 are inserted into the
gaps'between the resilient engagement arms 41, 41 which
. are thus prevented by the engagement arms 51, 51 from
25 being capable of being pressed towards each other when
\,/ .the parts are disposed as shown in Figure 4.
When the feed box 2 is being separated from the
rotational drive means 1, therefore, the engagement arms
. 41, 41 are prevented from being inwardly deformed -
30. because the resilient engagement arms 51, 51 of the
driving shaft 5 are inserted into the gaps between the
resilient engagement arms 41, 41 even if the feed box 2
is separated by holding the container 3. Thus, the
resilient engagement arms 51, 51 of the drive shaft 5 of

_ g_/



20 - and .the re5|I|ent engagenment . arms 41, 41 of -the feed box 2 in the,

. engagenent hole 31 is shown in Figure 4. The resilient engagenment arns 51, .
51 are inserted into the gaps between the resilient engagenent arns 41, 41
whi ch are thus prevented by the engagengnt arns 51, 51 from 25 - bei ng
capabl e of being pressed towards each -other when the parts are dlsposed as -
shown in Figure 4. Wien the feed box 2 is being separated fromthe

rotational diie/erg®ional tdleméf @leand he ﬁwmwts@mwd fiiomar e -
Engagerent R agRbemei inolrank R (ih the SERRBACAIIE Flne gaps
bet ween 't he ki—:bmf |1flm ﬁaeﬁg:mem haarsrsbe@n skpaneted ffrdme ﬁtmd box 2 is =~
separ at ed- by, t arns -
51, 51 of the r|ve s%%ﬁggféé}gés‘tﬁg%oe%lona c# rreans are first
‘separ aPed fréh t4le efhddheemavendt t@ush LBy @Qmw 1y and 31. %t er
the feed boxme *&ﬁm@ﬁbﬁ@&f&'ﬁ QSE e fd\fed Of ¥nk Q’ﬂ'ﬁé dbvese 4RfEtn 1, tTe
resilient eg_'qﬁci arns f. the Col'ftﬁ are easjly deforned

i nwardly an Q,I{}Lrﬂ’é}%r 3 oL %eé'gat?%?ie?d b rﬁlﬁé’%"cﬁ/’ér 4 when the
cont ai ner. 3 tHerewt famsl Held Eb;artthe ftearndw eind! thear quflled drel d by the hands
and t hen pul éﬁeoﬁf?égé&&{g q:cc; 'e %kﬁ&ch other. 10- - The

enbodi nent s raw ngs ena e Whol e of the feed box 2 to be
separ at8d fromthél'he)te!nhmermrlslmwmams thejidtastkngsensb¥es thg and t hen

the cont ai anh&lé)fof r&,g eféga)%,g £alp 5 SERH el ¥R tdke cover 4t her eof . .

after the feed bo een separated 15 . fro rotational drive -
means 1 for T2 * ?xbvae means 1 without any Pfelculty amfl then

the container 3 of the feed box 2 can be separated from \;)
_ the cover 4 thereof after the feed box 2 has been separated
15  from the rotational drive means 1 for the purpose of
supplylng feed




suppl yi ng feed. CLAIMS 1.  Apparatus conprising fifst, second and third
parts, the first part having first connector neans resiliently engageabl e
with a first engagenment portion of the third part so. as to interconnect the

first and 5 third parts, the first and thL_d_paLLe—berﬁg~'*" :
di sconnect abl e on-a predeterm ned degree 0f novenent connector -
means away fromthe first engagenment portion; the ﬁ me‘\ \E\“\ng second
connect or .means resiliently engageable with a sec portion 10

of the third part so as to interconnect the second and third parts, the
second and third parts being di sconne€kABMS on a predeterni ned degree of
novenent: of the second connector nmeans away fromthe second engagenent
portion; the arrangenent being such that, 15 ~ when the first, second
and third parts are all connected together, the second connector neans is
prevenied by the first coappatatuseecspfisingniergd| ngetdinedsand third

r edet é¥hi ned e has - been _.
anthdramm fronQ?gES eg?ng%sg@nﬁagng ge%@ﬁtEb%$%io§H€§8§§at re %tlve
separation of :aeilnestlnnenghgedbbestthuatfb:sbren@agemembln@rbton
Aobaral Us a5 cPhi SAECERErATPaly! £0 £81L5 fACoREORMGEE fHe first and
conprizes a paFRigd P%§FFreﬁ932§lr5t ard ghlgeRR NP2 REFEPAMREN are a snap

fitting with tasisseeﬁﬁeetaueeewa@egﬁéuee@fﬁméd degree of mdPERéRt USE as
cl ai med in Cla#ﬂ% ﬁbf%gcf?ﬂ?ﬁCYﬂﬁ Tﬁﬁ?% %g? ?ggﬂttggréiggé enggégﬁgnEUtEd

by a surface o
portion; the second part haV1ng second connector means

o ' res;llently engageable with a second engagement portion
10 of the third part so as to interconnect the second and
- -third parts, the second and third parts being
disconnectable on a predetermined degree of movement of
the second connector means away from the second
_ _ ‘engagement portion; the arrangement being such that,
f15 . when the first, second and third parts are all connected
together, the second connector means is prevented by the
first connector means from undergoing the said
predetermined degree of movement until the first
connector means has been withdrawn from the first
20 engagement portion so that'reldtive'separation-of the
first and third parts must occur before relative
separation of the second and third parts can be effected.
2. - Apparatus as claimed in claim 1 in which each
of the connector means comprises a pair of resilient
25 engagement arms which are a snap fitting with the |
| respective engagement portion. :
3. : Apparatus as claimed in claim 2 in which each
of the engagement portions is constituted by a surface
of a hole within the third part.
30 4. ~ Apparatus as claimed in claim 3 in which at’



30 4, ' Appar at us as cl ai med in claim3 in which at 8 Ieast a
portion of the hole.is rectangular in cross- section, each of the’ '

engagenent portions being constituted by a I mf opp05|tely
di sposed surfaces of the said portion of thiﬂ“ﬁﬁﬂ"“‘""ﬂ u
Appar atus as clained in any preceding 8l ai mi‘n Whith %he sécond and third -

parts collectively forma box. 6. Apparatus as clainmed in claim5
in which the first part conprises drive means for rotating the box. 10
7 | ABpEtatupoasienaphethenbelai AScrPAtAAGEARENAD FFOBSPart is

provi ded W gBctibRl, &RaASoSUehet aﬁgagaﬁehexm&tﬁehat bdlhbrough Olne Cogpl ete
as_cC I e In

I d
o L on BhBESF R $"bY°S, FOERE Lo Batp. s perPRREeRild 3188p8PGt us for
f eedi ng flssumfaoeseofcthetsaéd pértion of tRpphoadeus conpri sing separable '
barts subsigntially asaBEhebofe’ gecdeshhPe why prebgAFHgeciRiand ac)

sho In the acco conprlsﬁng a
‘rotational &ni vhaghap &r&?ggndnénd thiudbpartsi epllectivetabPymcannect ed
to said rotgbkonal driving apparatus and caused to rotate by said dr|V|ng

apparatus,. i_n which said feed box conprises, a contaiper cover
det achabl y oupl ed mAtﬁPEQFGtEEnfﬁlﬁgg 8a1§nﬁgaFWt§|ﬁﬁ Wg%ﬁhdthFhe

coupling st Enestr pakbet venprises denvei meansnfogardtating thepboges

engagenent yn a snap fALLL0g. TBNDET DELWEEN: ENIFATHCE! 1ROkhLERShe ™I O

t he f%ner wal'l s
£first part is prov1ded Wlth timer means such that the

box is rotated' through one complete revolution at
predetermined intervals. .- = - -/
8. ' ~ Apparatus as ‘claimed in any precedlng claim =
15 in which the apparatus is a feed apparatus for feedlng
fish or other creatures. ' ' ‘
9. Apparatus comprlslng separable parts
substantially as hereinbefore described w1th reference
to and as shown in the accompanylng draW1ngs
20_ - 10. A feeder comprising a rotational driving
apparatus and a feed box whlch is detachably connected
to said rotat;onal-dr1v;ng apparatus and -caused to
. rotate by said driving apparatus, in which '
Sald.feed box comprises a container and a cover
25 -detachably coupled with sald container by a snap fittlng U
' method; o _ ' -
_ the coupling structure between said contalner and
said cover comprises engagement in a snap fitting manner
between engagement portions formed on the inner walls
30 of an engagement hole of said contalner and two elastic
' engagement arms integrally formed on said cover;
two elastic engagement arms are formed at the end
" of the driving shaft projecting'from_said rotational
driving apparatus; and



30 of an engagenent hole of said container “ mm\‘g gagenent
arns integrally fornmed on said gover; two el asti “ are
formed at the end of the driving shaft proj ectl @ omtsaPtd fotational
driving apparatus; and 9 said elastic engagenent arns of said driving
apparatus are inserted into said el asticSngagenent arms of said cover and

engage in a snap fitting nmanner with said engagenment portions formed on the
inner walls of 5 sai d engagenent hole of said feed bogg n such a manner

that any inward def G2+ CIRSHACs SNGAGERENTe AT GEmEHLA S5V 180 sai d cover

i s inhibited. apparatus ardinsettled 1neecsadd Hieptie enegakienanitonrms
i‘ntegers or

st r ei nbef or.e descri hed and/ or
ocoaminy g BEaRaeE CavRc 206E ereR s e AeH fa tiides menner WitE i ¢ i n
the scope of, said engagementt poridonsof crmeid forr dile iimnent wallisr of t hat. of

the pre@#d'ngégiﬂ @5ga8%d@%t hole of said feed box in such a manner
that any inward deformation of said elastlc engagement .-
arms of said cover is inhibited.
11. Any novel integer or step, or combination of
integers or steps, hereinbefore describedfand/or shown

10 in the accompanying drawings, irrespective of whether

the present claim is within the scope of, or relates to
the same or a different invention from that of the

]k~/ " preceding claims.
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