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S| A/ EBN 120361 SW FTLETS FARM NG FOR PRCDUCTI ON CF

EDI BLE BIRD S NESTS Field of the |Invent]
present invention relates to the breed!“%ﬂﬂml HN”ets
of the genus Aerodramus and/ or Colloc

sIia/edNpheoberd' s 5 nests production facility ftp<™
produci ng | arge quantities of nests. And a highly
efficient nethod for harvesting nests safely. Such a
facility configured to breed swiftlets for their
NSWIBTLET $SFARMING SFOR iFRpDUdTIONpeFi EPIBLECRIRDgSI RESTS
swiftlets. Background of the Inventions 10 Present
met hod of obtai nigigelellidd eaHa Mhventeshsi nvol ves
col l ecting and harvesting nests of wmld swiftlets in
their natural habitats such as nountain caves and
| rReSLeR8eat! fibgeh@honCPRIHAREI @B Qﬁﬂ§kﬂ£&édﬂh§ﬂ@&§'$%f%t1ets
di sruptions and danages to the dw ndling popul ati ons

of tdfe eywrivrd cAwdxﬂraws‘.taled/é OPoa'oﬂiépsahaaelmS apeediii@mbird's

estab .roosts_of tected and

HGSténdéﬁég?%ﬁl%$e dFyé ?FIeQ c*ﬂﬁl(ﬁ%ﬂgepaﬁﬂgn5hﬁles of

nestWl.| dhhfe aprﬁf@ilﬁﬁs A i iGhit t Qethedl edibl ﬁamééitf»ng nests
nests. The saying, "early bird takes the worm' and

safeli. ndacy- Iaeémdite'plqomﬁugelsfetdhe:o eretedd igwifgflets for their
po CE rs.as in the, e first, to trl?% t ake 3 20,
nestg ﬁ? Péa&?nﬁoﬂ%‘fﬁﬁf@g f‘”bjr 4 SRESISF-S n?ﬁﬁ? ng¥tftlets.

poachers indiscrininately destroys un-!1C? 'fl'ed

eggs, killing seckbketindCHE CkBe t DOvetBhd O fl y to

safety, disrupting their reproductive Tife-cycle,

threatening their very survival such that sone

speekBfr Ofmaidd | 8S b DY ERELpAST B AP aﬁ%ﬁ involves

approaching 25 extinction. As with the rest of e
collgkthbah wahdl iHearwasddeg nests of wild swiftlets in their

natural habitats such as mountain caves and limestone cliffs for
consumption causing irreversible disruptions and damages to the
dwindling populations of endemic wild swiftlets. Poachers have
been known to raid established roosts of protected and
endangered species of swiftlets in national parks and wildlife
preserves at night to steal edible bird's nests. The saying,
“early bird takes the worm” and “finders-keepers” epitomizes the
mentality of poachers as in the %jﬁd the first to strike takes
all, leaving nothing for late ggﬁ&%s. Such that nest poachers
indiscriminately destroys un—ﬂ&&éﬁéd eggs, killing swiftlet
chicks too young to fly to safety, disrupting their reproductive
life-cycle, threatening their very survival such that some
species of swiftlets in South East Asia are fast approaching
extinction. As with the rest of the global wildlife trade
dealing in protected and endangered species of plants, animals

and related wildlife products, the supply chain of the lucrative
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dealing in protected and endangered species of plants,
animals and related wldlife products, the supply
chain of the lucrative 1 SI A/ EBN 120361 bird' s nest
trade is steeped in a traditional hierarchy of
sIA/sbadopy3eont acts cl oaked in secrecy and bl ack- mar ket
deals. Dealers are unable to proof the legality of
their supply sources. Unscrupul ous deal ers have been
birdkgovmesto Fassieof 1s5 strapad orinpr@stoctasiiani@nfadkelaiasarchY of
enui ne_edi bl e nests. Some ne 0Ccessors
snacill SR hr FLARER CSs SHEFUSE ePgEn: BIark Thpket deals.
Dealki8at gpAt @haWESt std O grBYroveHhe1ggrketyvabye tE’rﬁe:ilhe supply
commodity to the detrinment of consumers.” The bir
sourgabl- edUCagruSw 1 etdeadrer®ni faivet sbeagne bnqwaJrMmi PaBs off
within the f ene of Aer odr amys y ,
im et he ARt (FORh R e Rt oty faibie Vbirars nests.
SomeSQ{'éBﬂ—fiﬁ%&%lé%rsT@ﬁ@f 8 therme@l | epahibAlst GhBE detergents
within the famly Apodldae Geographically the genus
in the odremtmerionpfi s@star dumdiBprepecitbs wiatket hebluat of the

h h fi | and
o R of Bncts Seet LI A r 1AM RCA bd wi L hin Lhe

tropi cal and sub-tropical regions. Edible bird's

neResbakasdenlved Cave caMe tIwickt gt svwafftllht® galUscontained
~ _Aerodramus and/ or Collocalia. In particular four ,
withiBectls dipii SPRGTA. Qhi zadramus udfpragusy Aollocalia),
Lus a e re | zed.
Hydr%%?co or an&&gca380|pggﬁﬁs féﬁé% ‘%&%ﬁg%% asTﬁéy form — the
collGebllocali aAike phaghinprorducesnbigh Apoadaashi teedpighically
whil e A maxi nus produces | ower grade bl ack nests
the @@ﬁP&lﬁQﬂfdrﬁﬁPé FearReFSs parun | é8 &ﬁ@céﬁﬁewlth a habitat

ran 'en%\}etrllg%; g ﬁ%fr( ' f&sﬂt as%| ftj]tﬁatﬂ Dgf’ 2 %gfla north

speC|es ngdon ~ Ani
eastern Australia located within the trop1ca1 and sub-tropical

regions. Edible bird's nests are derived from cave swiftlets of
the genus Aerodramus and/ or Collocalia. In particular four
species comprising A. unicolor, A. fuciphagus, A. maximus and A.
germani are the most prized. A. unicolor and A. fuciphagus (also
known as Collocalia fuciphaga) produces high grade white nests
while A. maximus produces lower grade black nests containing

more feathers, particles and other impurities.
Scientific classification of these avian species being:
Kingdom: Animalia
Phyllum: Chordata
Class: Aves

Order: Apodiformes
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Cl ass: Aves Order: Apodifornmes 2 SI A EBN 120361
Fam |l y: Apodi dae Genus: Aerodranus Species: A
uni col or, A. fuciphagus, A nmaxinmus and A. germani 5
Bi nom nal nane: Aerodranus uni col or, Aerodranus
SIA/EBNYpheges, Aerodranus maxi mus and Aerodramus ger mani
Common nanme: Indian Swiftlet, Edible-nest Swiftlet,
Bl ack nest Swiftlet and German's Swi ftl et The
CBamhedt i Apedidade of swiftlets conprises the: Edible-
10 nest Swiftlet (Aerodranus. fuciphagus); |ndian
et Ior) ; Black-nest Swiftlet (A
S&Eﬁé Aéﬁ&i‘é}hn s Swiftlet (A germani); Waterfall
SWI ft (Hydrochous gigas); Gossy Swiftlet (Collocalia
eSpatikas a) ;A.CaueiSnilbt| etA ( Cfudiphagus, PygmmaSdinfisl ednd A.
(C, troglodytes); Seychelles Swiftlet (A 15
germefaphrus); Mascarene Swiftlet (A francicus);
Philippine Swftlet (A neansi); Mluccan Swftlet
(AinbRiNSLahbRe ; A@@H@%&ﬁﬂsSMhi&&f$r(Aﬂerodramus fuciphagus,
hi rundi naceus); Wi te-runped Sw f
spedodpgmiu e spaximss raald azkez&nirfama g(e,érmaher raeregi nae) ;
Hi el ayan Swiftlet (A brevirostris); Indo-chinese

ft et (A &S ca ftle
JPhheS ;B AR, A e AR BT RART, SERlSE . Black-
Bﬂé@tl $9ged1 S diid Rlernfan UG FEIEE) ; Mayr's Swiftl et
(A orientalis); Palawan Swiftlet (A  pal ananensis);

Mbssy-nest Swiftlet (A salangana); Uniform Swiftlet
(BheySRLRaFahsiB); tPabau oSwWsUiELetA Jralnaieesi sie: Edible-

Qu rtsfi{y%j I|n Island
neSts\/vugﬂ??g%%{mA Ag%%%ée ‘%g) naefiol i et TPz, Wifyet (A
unicoPolkynedlarkSwiekt! edwi(thlet eUAOphﬁ&Li&).zs NBrGélifﬂ@&hns Swiftlet

Swiftlet (A oci stus); Papuan Sw ftl et
(A. germani); Waterfall Swift (Hydrochous gigas); Glossy
Swiftlet (Collocalia esculenta); Cave Swiftlet (C. linchi);

Pygmy Swiftlet (C. troglodytes); Seychelles Swiftlet (A.

elaphrus) ; Mascarene Swiftlet (A. francicus) ; Philippine
Swiftlet (A. meamsi) ; Mcluccan Swiftlet (A. infuscatus) ;
Mountain Swiftlet (A. hirundinaceus); White-rumped Swiftlet (A.

spodiopygius); Australian Swiftlet (A. terraereginae); Himalayan
Swiftlet (A. brevirostris); Indo-chinese Swiftlet (A. rogersi);
Volcano Swiftlet (A. vulcanorum); Whitehead's Swiftlet (A.
whiteheadi) ; Bare-legged Swiftlet (A. nuditarsus) ; Mayr's
Swiftlet (A. orientalis); Palawan Swiftlet (A.
palawanensis) ;Mossy-nest Swiftlet (A. salangana) ; Uniform
Swiftlet (A. vanikorensis); Palau Swiftlet (A. pelewensgis); Guam
Swiftlet (A. bartschi) ; Caroline Islands Swiftlet (A.
inquietus); Atiu Swiftlet (A. sawtelli);Polynesian Swiftlet (A.

leucophaeus); Marquesan Swiftlet (A. ocistus); Papuan Swiftlet
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3 SIA EBN 120361 (A. papuensis); Scarce Sw ft
(Schout ednapus nyoptilus); Schouteden's Swift (S
schoutendeni). Swiftlets lives in flocks al ong

tropi cal coastal areas and are aerial insectivores.

sta/EhR/avesege body length of a swiftlet 5is 9
centineters, about half the size of a swallow
Swiftlets has a shorter and rectangul ar shaped tai
(A. whpbepusnaitons Haxmrxe | ofgeiftf or KEdhvatedndpes A. myoptilus) ;

upi gol or asuring around 12 centineters in length is
SChOHE?a?K} %lag‘gl ‘?o(/%' a%%?%f’eur?ﬁfﬂ’zeﬁl%er brown bel ow. A.
fuci phagus is smaller neasuring 9 centineters in 10

| engtbransd velghsiabeubekd BQohE @raps it Roaskand akas and
browni sh gray feathers across the runp. A maxinus is

are |agrged iinseckinongs .sfe Fveardaenvddpt bengtindofieiaghrwiftlet

. 8 gramns., lts | ower, | have a row of small .

s SPNIECHTy St ) BULEnaE £idtrabt 8 ipe Ehofrifeiets

has W tdharteiordnd leedtddgangd: VEhidpddNga sVeRhi Packyww 18Gs has a
resenbling a crescent or a boonerang for fast flight

longgit hfgriiede &apé-andhemald. r adicsd omealeaswriogndedoppd 12

bristles.for catching insects i.n.flight.. The flight
cent SpeEbEE" 1ot pEdtE oL d e BEFE Fonh P B i pd @ler brown
belowt | | &Ki nElicHd AR DY f ihel BeF OQfdas @A ner bi Caén€lhddsSrs in
or walls 20 of caves high above, naking harvesting of '
lenghbsegdawedgtwem@opt rliskie pkdf gsanenvivhang deikdeeforhyownish

gray??%%%#?ggnaég QQV?%%a%+f$b}%. %£§§éu(ﬂ%%rhgéﬁgg with a wing-

y~construc g ‘appar at us” use or
spanhafvest idagtadiebkesbahd wengsks 28Syirhilset IthavewsharnRgs have
claws protruding forward for clinging securely onto
a royepfi g@plel f¢35he58 and wel | devel oped salivary gl ands
which are able to secrete |arge anounts of saliva

j dediqfl j ont i dfoa  f 1 NG . }s
PIbEE SAELIdett hEvEPR Mehatlorkfldeis | SRARIO I ( shore
tailbuinlddsretryei Yormessweptvlee-k | wbsga yesembhixig f &r ckBecent or a

pur pose of _habitation but to foster their young.
boomgrapg £oF f3skenhddiphtipgth a wide gape and small reduced

beak surrounded by bristles for catching insects in flight. The
flight of some species is characterized by a distinctive
"flicking" action. Swiftlets roosts on vertical cliffs or walls
of caves high above, making harvesting of nests an extremely
risky profession. Many collectors were known to have fallen to
their death from flimsily constructed climbing apparatus used
for harvesting edible bird's nests. Swiftlets have sharp claws
protruding forward for clinging securely onto vertical cliffs
and well developed salivary glands which are able to secrete
large amounts of saliva which solidifies in contact with air,
forming the main agent in the building of their nests. Swiftlets
builds their nests three times a year, not for the purpose of

habitation but to foster their young. Nests are attached to the
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4 S| AlEBN 120361 rocky walls of humd |inestone caves.

Adult swiftlets would rest and sleep while perched

vertically on cave walls, supporting their bodies

with sharp claws. Each nest is only used once and 1is
SIA/EEe mmeest once young swiftlets have learnt to fly. 5

The average life span of a swiftlet is about 15 to 18

years. During the breedi ng season, all the species'
rockgavalhs yof ghumbd kipesttone grwsiucAdiid spaditdletst iwshyld rest

saliva for. bindin tw gs_and ot her detritus_together ,
ana 3Rl vilte Bratled Vere AR CRharc A eHeRFLI GpPorting
theiMhpehidsegithi Ghasdl iMaws0 GORH ricde 10s tBR1WN1LEd once and

shiny nest. The saliva is produced by a pair” of |obed
is akahdored giemdeureneatiif tillesst bayeeleérpareatfbyrds. |t

is also called nest-cenent. This glutinous

-cenent _drjes fast _in__contact_wth air._.The nest

RS EYAEPYR 1L 72 mBBRTCURE SBUCRTEB L The e PTENT davero 18
year¥@l IDudihg Whéehegediage daidhn A afluciyagypeddeand Alivary

uni col or each lays a clutch of 2 eggs. The eggs are
glandgcgpreed tor nmosuse FheeekRedpdbrethakyhpagivyodey binding

. fleddadin | eaves .the nest in 2 eks, but .renmmi ns near .
ewiop 3 | Rfnns RS Bhost et IR5 neptbalfdRete e, in

part WG hort mhllyi RgifA1BREN wifich UBRd Nuisidlakesl @b aver adistruct
of 30 days to lay one 20 egg and 25 days to incubate
the whetegghimhieneftckShpesdasivg fLeaprodscadybyt e gedw of lobed

| h f K hs f ] ' .
cx1 RSN gL E 200 VARt APUIRLOT LHYEDELe s 1o

calléd frid=t-Sehieom.i tBhadi gl ihoull Ynéor bedhdhing drlissOWRst  in
nest i s about one year. Residing mainly in the N ah
contzaye¥iahdaml u They @esEs §5 Bophrolon hankireenhayp stuck to

eedi.ng S i ne. y Avi an.gensus ,
che WALESCRICELR0.B095E 4 RS HEREe oY1 $0,6730° Rieronacue
and Gaveancespareeaich 6baRd0anestwdi afDANI BY4SYWRIhe eggs are

. census in 2002, a decrease of 960. Source: DANI DA '
inculgyped  EpaniastPuncht r weekendte mee| bphehinfssi¥suadgcd/ledgling

leav gpgﬁétnggt\/\ﬂqdy (v%ewgsgaq: remains near it, clinging to the

cavity for another 2 weeks without flying.

A pair of A. maximus takes an average of 30 days to lay one
egg and 25 days to incubate the egg. The chicks needs at least
45 days to grow large enough to fly and takes 4 months for
juvenile birds to mature. The breeding cycle of Black-nest
swiftlets from its ability to fly to building its own nest is
about one year. Residing mainly in the Niah Caves and Mulu Caves
in Borneo, A. maximus has three breeding seasons in one vyear.
Avian census by Banks in 1935 recorded 1.7 million nests in the
Niah Caves compared to 65,000 nests in a DANIDA/SWMPI census in
2002, a decrease of 96%. Source: DANIDA/ SWMPI (Danish

International Development Assistance/ Support to Wildlife Master
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5 SIAEBN 120361 Pl an | npl enentation) project; and
Sarawak Forest Departnent, Ml aysia. Historically,
ever since the voyages of Chinese Admiral Zheng He
(Cheng Ho) to the "southern seas" (South China Sea)
sIan/#8R/b2yeers ago; and the establishment of barter
trading of Mng Dynasty Chinese ceram cs, porcelain
wares, silk, exquisite handicrafts, etc. in exchange
Planf gfmpkengrda@t immddupreisath aand ediarawaki r HosesestBgpartment,
Mal sglces, pepper, canphor, sandal -woods, rottan, belian
a aY dn wood), etc. Edible bird' s nests fromthe 10
i sland of Borneo in particular the Niah Caves, had
breststDe£lly, asveei ag bt trhet heoyafpes | AJf COHihese Admiral
royalty and the Enperor of China. Consunption of
ZhengdHp| éCherg' BohekPsthe Upowahern exedsck(SoutdoEhiggr $ea) 700

d b [ ' [ h f_th .
vearfi00 B DEgR, |ARANRIIRO Lhe NG SLullSs or ming

DynaPt@seohsnébge d5r&Hhiesl) bl gokidhin negdsed N fANK,Y exquisite
gatherings to celebrate auspicious occasions and
handf gsafb®, s@dsonslhaccwergiae aforashirepidsle preddcka such as
: i a,. . Such t e far thi carce__comodit ~
edlb@%t?% f?d% éﬁ%%ﬁ§,n%ﬁﬁEﬁ%¢0n98§§er, AP Deen sahdal-woods,

rottahl | BellAgnduei Ach pessd) NJetBONESuBIal NAE Nafiyesd | Bgom the
. and 20 destruction of wild habitats. Scientifically
islapddofre8PEPRAl 10 PETtdeHBAY LB NHRS Cogrmedibpf hepnbelosely

I N y e . rel atj.anshj f..edible g

asaof{BL2A BELRY td S A e AP g8 Bpgror of

Chind08 cohlsasprebnetofal ed Babhesiadnet hedtraef iextckliha Nngates back
extra-cel lul ar 25 neuram ni dase froma m cro-organi sm

1,000, ¢R6BECtAEC i opRt| BREDs fR9ER1INPGud o & bpeyche of the
orieg%r?ssan%§%%+ﬁﬁeggggl%QEe%onkgggs.sﬁh&E%e%%d émesents made
| "'ocal i a. s enzyne i s use or treéatnment or
of edgbessi bhrdfssohédtd uniis stk Lsefgdthidringainalogidcdlebrate
and birth control investigation and application.
auspicious occasions and estive seasons had Dbecome a
fashionable trend in Asia. Such that demand for this scarce
commodity out-strips supply, which conversely, had Dbeen
shrinking due to poaching, non-sustainable harvesting and

destruction of wild habitats.

Scientifically and medicinal wise, demand for this
commodity may be explained by the close relationship of edible
bird’s nests with the enzyme neuraminidase. In US Pat. 4 071 408
Flashner et al teaches a method of extracting extra-cellular
neuraminidase from a micro-organism Arthobacter sialophilum
sp.nov. found in edible bird’s nests, regurgitated by the
swiftlets Collocalia. This enzyme 1is used for treatment or
regression of solid tumors and useful in immunological and birth

control investigation and application.
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6 S| A/ EBN 120361 Donestication, commercialized

breedi ng, rearing and managed husbandry of swiftlets

in a specially equi pped highly productive avian farm

or edible bird s nest production facility dedi cated
SIA/EBNpLDOREl ng edible bird's nest on a commerci al scale

wll 5 prevent extinction and enhance the survival of

wild avian species by providing an alternative supply

oPonhes brbeh bbbl ecommentin liaads hreadiagrardearingedunsi mpnaged

and stapilizi rices_of__the conmrodit ki :
nusof g S8 apEECPRRE F "o Pae it B Dbt iy, productive
aviaROoZFeher or 1édiibes reiadi yehyst aph@lResiBaSfaANgty dedicated
harvested and prepared for cuisine in soup nlxeg with
to RpIe@kEMg spiddibde adptirdthemesit] aobr 2 agoameyciiedt agcale will
astronom c_delight,wth supposed aphrodisiac . .
previil YT EACt 5] y 519 e Bpdros tAfe SHTTAETS any i'fild s avian
specl@@sﬂoysD?&b@&dﬂhgs%me%tl%e%h@.tﬂﬁ@e Pupely Of akaPaéd edible
purely of 15 saliva that are nost prized and sought

birdjpt aestespeci @ig ymaneet geneduptradeafustabdlising prices of
Collocal.d,a, In_particular the species, .A. fucipha ,
cre Sfifh | RaRRhY mistadtln “BEFKERr Rapli g WEHT nests
unatbrgeditg ©s ogbadmerHr ani mals including birds and
fish have brought back many species fromthe brink of
extinction 20_and restored wild popul ations. Such a
pFBYr &L AEY VBeYuded ted esestafiiss ke cBpsM§sbed and prepared

for SYLILIELS 4 %oﬂga""' %%QQESRH\?% edy, RhQguct | §9c£§9' 48" other
of a new extension of an existing productfton

flavbasi | bky, adr reasieontalw |oh rapmoatiiconsie ISyHtAr YWwizh TGupposed
this end the present invention provides a nmethod to _

aphrgégyaangraBRESLFEat ONdWi £t 158 FRe@trRdrBresHiFgbde and it

' ti ity s £
o ciEgt RO UEORL LA SIS Bkl B WAL ey o
saliva that are most prized and sought after, especially the
genus Aerodramus and/ or Collocalia. In particular the species

A. fuciphagus, A. unicolor, A. maximus and A. germani.

Captive breeding programs for animals including birds and
fish have brought back many species from the brink of extinction
and restored wild populations. Such a program may be used to
establish a colony of swiftlets in a newly constructed
production facility, or a new extension of an existing

production facility, or restore wild populations.

Summary

To this end the present invention provides a method to
breed and domesticate swiftlets in an edible bird's nest

production facility comprising of: a wholly man made artificial
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caves system and/ or converted natural relief such as

caves, valleys, cliffs formng the nesting habitat;

and associated supporting sub-facilities; specialized

equi pnent and apparatus. A dedicated facility
SIA/EBRfiab3el configured for the commercial 5 production

of edible bird s nest including persuasive inducenent

of providing shelter and/ or food for wild swiftlets,
caveghtsaistienlg atdf t PKi RveFsS orakcaprl veehieédisugh as caves,

hat chi ng, ri or t hat chl_i ng n oun hi cks, .
Vall?%éafi ncgr;h%f es\é/‘elfg)%fn%ggf a'?n]% i anrelstccyngwd%agéga?{hg %?&t Iﬁ—"55001ated
suppbat Chd i BgB-wat D1 buray; hapdbessizd® Ehaipasht nanhabigiiratus.

conprises the main facility in the farm while other
A dediqatad sGpctaetyi t9resiaddivudesnhgure uferi obhe commercial

facility-for. i ng, S " Wor y"' a large.scal.e
proayBloh ¥t SHTE BHEE SHEET ohr A 119 PP dhdyoenent
of pkbiidfifgdshedteenhaugesrf @oolr i R 1P Switfttile®ls, obtaining

chicks; transitional 15 facility for acclimatizing the
ferthhieedi rggs Aot Cantdess rrpdingni | hayehingo caring for the

xyl on ) 1o onds_ for breedi.ng .and o s

nacel e T xR e he O M vatiey T TR ety ana
bond$RP. obeehé asat @il higy Wieed hueseapanaages. | arge scale

i nsect traps; nmechanized lifting systens, etc. 20 In

an extensjon of the captive breeding,pr%%rany

h&EEhPPRGERT tIRPHAT G Riedias ARe (efbrieFilddyi dg) the farm
whi18BYoPRe D! AL DEM4T OB, SEML: CONRAL | CH A M T el S sncubation
ul I Nngs an

residing in abandoned b vacant human
facitlwey! i fgs. Heheclhiatchleigags nétyobmemphuad | ylaodd ecteede worms
fromsuch shelters, and transferred to another | ocation

breeginge,#8 oRFRRFLHI of A%l Pribseftt f RAQYIAING Dird  feed;
greehﬂbﬁé@ée,fgf bE%@ﬂgFQgOfu QQHHQQQQnycﬂ%ﬁﬁgﬁtlégﬁysitional

Present invention s0 di scl oses a netho provi di ng
facidityaniqul et iwagecdiimg enier ohaeohl togelpcinestisn tdr@cessing

,biirds, 8 SIA EBN 120361 including special training _.
fa01§éEKhidﬁ@g’sd@ﬁt5§x$¥84néﬂﬂbﬂedl g ponds for breeding and

producing sago worms, a larvae of the Rhynchophorus spp. beetles
as bird feed; escape cages; large scale insect traps; mechanized

lifting systems, etc.

In an extension of the captive breeding program, hatchlings
two to four weeks old (before fledging) may be obtained from
semi-domesticated swiftlets residing in abandoned buildings and
vacant human dwellings. The hatchlings may be manually collected
from such shelters and transferred to another location or new
extensions of the present facility to initiate the breeding of a

new colony of swiftlets.

Present invention also discloses a method of providing a

manipulated breeding environment conducive to the Dbirds,
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condi tioning and acclimatization of hatchlings to its

nesting colony, bonding with its brood and avi an

community creating a conscious and sub-consci ous

feeling of belonging to its "hone 5 ground” and
sia/BeRjtavzsBuch that even after it has grown up, and

may be allowed to fly free to forage for natura

foods, the donesticated bird returns daily to roost
incluflings bpeetlahg fraiming coeghriawes anthidnt easctprermediated
a ngigglqn whi ch, i t_recogni ze as iLts own, a

coloryCh doiati nghepi dihe : ‘
mnate sense of Dbefongi ng and pre- nedi at ed
conscondst iaodi rphrrprsiciedsi ieel ige ebnbelougimgdto its "home-
suyh-consci ous _mnd, urges nesting swftlets to return
LoURSme A &’tagni:&tc)n%% ta'f"’rtt he-‘fﬁrgc%g\{‘f%rrb'ésfl?s grown up, and
may G¥0ReU8LEd At L1y byrkd new @6%?:9 |t eQgSurd! 0¢dods, the
hatch and rear the next 15 generafion of young.
domeSpecabbdshividvaectvendniaiks bodrodose at riisilgeeding ground,
exerci ses may be provided to juvenile birds in a ,
conSESRRES) PO SAR Aot 37 haF bSEERLGTTy MAS cHotiterrecogni zes
as i¥BeBwhOr 29 Rlne f§FolRPd il I &/ ifelvidint ¥ OLnEBR @Y BB1ongs.
farm An object of the present invention is to provide
a method 20 and systemincluding facilities and .
t E8hhi Ut f whenhdHear gesstnd e sgowest | pRpTeach br sbdienginnate
and rearing.of swftlets for their ests., comnerci.al .
Sensﬁré) u%ell(?n lencqhn‘—’}nqu ]fe_nr%en&gaetc? dgucs rlacl{]l(rqf'a ﬂﬂel nghalrnvqer.sa}lirﬁE into
the VthsedbesClnde Ghinrodiscadiubl aibidr dirgdiesiasttings HwiFtlets to
the appetite of connoisseurs and to neet market denmand
retugnt home D Hdrsmerlany dind Lirthkmlans fic reetod epngregate,
f ar m. incl udi ng the_  provisiqQn of ar at us, and
matey Qo By G ARVt BIRR LoD IRIAY SN (R the mext
gene€@BsehvabiEonyehinygi | dsputisl et sugaped] e ©dchif QI Nhd  1ive
.edible bird s nests. Scarcity of supply relative to
traigippal eyerahdesemass be aprovidedl |50 i nfuvend lehebhrgh in a

' f .9 SIA 120361 s "delj A .
contgégggathVé PB?%EE'r%‘Qeg%s%séﬁoﬁ%fY{&gqgetter &ﬁ%é’foraglng

1 PESbirBYas 8ARP N PP 086RAMub MY creating a

| S Ses
for food in the vicinity of the avian farm.

An object of the present invention is to provide a method
and system including facilities and techniques for the large
scale domestication, breeding and rearing of swiftlets for their
nests, commercial production techniques, managed sustainable
harvesting and safe collection of edible bird's nests to satisfy
the appetite of connoisseurs and to meet market demand without
harming wildlife. A scientific method of farming including the
provision of apparatus and techniques beneficial to avian
husbandry and the conservation of wild swiftlets capable of
producing edible bird's nests. Scarcity of supply relative to

global demand serves to artificially inflate the high prices of
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an essential ingredient in Asian culinary delights and

“traditional nedicine" practices, a tonic and an

invigorating health food for the rich and affluent to

pep up their energy 5 levels. The nmethod as discl osed
sia/meyN/csesde a new niche or spin-off industry in aninal

husbandry for high volunme production of edible bird's

nests in conmercial farnms conprising specialized
thispfddutcaon. f akf | isiesfady ovhhali nedilhilee tyiadi ts oredts comprises

an G es PRI | af for ARV SOMATPE  detidfes  and

"t ra@OPTBh L1 alkyibanaed BAdiedi,r da s tBeskS.arfl §heaRRfigorating
heal t hier and high quality source of health food
healphodoeod piasduckd rach cow rafflbdermnhvioomesntuhytheans energy
1 f nodern scientific farmng techni ques. Commerci a
€Vetatm ng possess 15 advantages such as economics of
scal e, high productivity and efficiency; safe

breedih8ehedVEE0aiEBAlosSd 8l f EkehteaRUngdf Riche or spin-off
. harvesting of edible bird s nests by collectors
indugkry nedn | mnimel ubusbandovyintfomediiohy volipeemredwbtion of
. chaniy,zed |ifting systens.. including other. .
a1 JEC BT EC R prentOMTBE 111 62 g PBenRPinds Fyoialized

proddesignedactontigyr edrand diagl athdedead Of idkhel edibbee bird's
bird's nest production facility; nodern management
nesti eEMHHISS, SIEFPEFeRR JrArYRUTiEsi @fal WekBeraesls solivh  an
ri | ans. a |4 hol.ogi sts avihan ... .,
alte?fﬁeac#%%%i %%igaé%i %a I?%Pnélaag%ﬁs asrg}és(ieaegébgﬁd bslirgkﬁeélg,Sts' A

clearée, Feyrweier cend t hanh t Rablooly Sohaddn edWi MMM food
can 25 provide. Such advantages may be used to
produ@ki RFPBUERR ali an copspaldefoRNE}rANWERT zPrgmaBReakitt yiodern

. t hus. i g, . product i yi fEigi f
so1ebfLFRe o ETPARST o T e T U G EhEREY Bossess

advaptayésesuetnngs ssevhsmickh &f cBehte, ofhi IONEUBENAEE SWlly and
.hests with a clear _ conscience, secure in the 10
effiglopEpN PAES61PRADM R gENVHACTIREY hERr nStikhlrEg and safe

harv&étgﬁéig?'e@ﬂ%lgaQﬂ&%J%aQEBts by collectors trained in the

use of mountaineering equipment and mechanized lifting systems;
including other specialized equipment, facilities and techniques
designed, configured and tailor made for the edible bird's nest
production facility; modern management techniques, deployment of
professional expertise such as veterinarians and ornithologists,
avian medications, vaccination against disease and sickness,
etc. Favorable conditions that only a farm environment can
provide. Such advantages may be used to maximize the avian
population by minimizing mortality rates, thus increasing
productivity and efficiency of the production facility. Farmed
edible bird's nest provides connoisseurs with a choice of

consuming such nests with a clear conscience, secure in the

10
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hel ped in the conservation of wild species of
swftlets by naking a conscious personal choice in
choosi ng farned products, in preference, over wld
life related products. 5 Included in the swftlet's
sIa/brRe2 0@k BNd edi ble bird's nests production facility
of present invention are specialized equipnent such
as predator traps; arrangement to exclude or keep out
knowpedgeat bhatf thevt Madnestt nepreasd twildcbider cBat had in fact,
br.eedi n and roductlon f CI|I es fo
helpedqat i EP&NVED fﬁ’ﬁ %Ja(aés 0 ‘6?’%?ecﬁl?%cgleﬁwerr&ooi‘ﬁ'%tglets by
makifgbht abnsedanbabe@BonARdichbgabi AR aMbodiflge Hade®N PHoducts,
nesting habitat into natural formations |ike rock
in preferenemd onamiwild Valfleeyelasedi pyoduckegi cal |y and
enV|ronnentaIIy frlendly aV|an eco farns; artificial

nfﬁéi@é’edc tt.llxgssvl?fjfltgi ? 51\% ffdslble LiTOE nests

roosti ng S ructures cav man nmade

prodaetidhci ghcicavgs" dJror ;bf@@wg 1ﬁ%ﬁti@ﬁ3, am@st igikcialized
panel s specifically designed for swftlets to perch

equipeeRt cakFy andPTedeeyr dtlﬁms IS Broeeicigide or keep
out ?%%ﬁggtx d%?‘ L tlhré.%l% fetyc;m%% W83 Ibr11:te(t)ac11ng and

cons ruc I ons, ap ar tus an éa ety devices

prodﬁbﬂwmzefédzeﬂg&ié@ nrpds:t~ al wddm20 rod Rait e stersaiild) ],ﬂ|n cages
measures including fumgation with chlorine gas an
e

ProtefedRdnghsr FR3EFHYd paidiisakiit AR Hrassumedihieption and
1ntegg£§ioﬁregp éé@:‘%# ﬁfx %?gﬁ@ﬁa&giefyf %ﬁ%‘%@t 1bllk% rock

rat us or sa cting an arve I nNg edi

clifbkrd SnﬂeStﬁioﬁﬁﬁiﬁﬁ.ngr ead 1 heyght stofmittlf edsedd1dBicRNISly  and
above ground | evel. 25 Present invention is conducive
envirgnpeptabhy erftesH andvisenerrer Gprme; t hartificial nesting

.t
corsPURSBELLONEL EICORPE UL oREF g8, Yoo MLl Ly dekucuen
and ex@rituals,r esoa/Ely fnem tadel Iasﬁtﬁlcﬁlﬂangeﬁﬁﬁs SpEbireHreeding

The productlon facility, nethods, apparatus and
swiff dehfi qRRSt H3J 1RaNR by EERe aPhbEl i deamedmfipmhewidedets to

percfl v@%?cgfﬂrl gghetg %%qsltda% s%lép%!lﬁrl%g the breeding season;

designs incorporating safety features into the constructions,
apparatus and safety devices to minimize fledgling mortality
rates; pest control measures including fumigation with chlorine
gas and cleaning of nesting panels with high pressure water
jets; mechanized lifting systems, safety equipment and apparatus
for safely collecting and harvesting edible bird's nests from

great heights, hundreds of meters above ground level.

Present invention is conducive to the conservation and
beneficial to the preservation of endangered species of
swiftlets, to bring them back from the brink of extinction and
eventual removal from the 1list of endangered species. The

production facility, methods, apparatus and techniques as

11
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cheap and affordable edible bird s nest for consuners.

Such that edible bird s nest may no | onger renain as

a rare coomodity affordable to the rich and affl uent

but commonly available for 5 all connoisseurs. Brief
sIa/Bergi2pséon of the Drawi ngs Preferred enbodi nents of

the present invention will now be described with

reference to the acconpanyi ng drawi ngs wherein: FlG
discipsefiowava bret heddf dio theksenivadoabiei @at ¢omstEnti bupply of

10_ swiftlets in ab ned. or, unoccupi ed human
cheafuaft nEESHiahle SCRIRIT B A SRS U sHs ngucn cha
edib¥ fdill's & WBySheys 18Rgakt erdigfineaBfesd | Peréi t@mmodity

in vacant man mnade buil dings converted/ or built for
affopdakle ngoswibket |ritah #1ds aPRleénnsbuhe compeoslyeetvaddable for

11 view of the adaptation 15 and conversion of two

atL REPUPaP?Y oteurring cliffs and a U shaped valley |vying

in between two nmountains into a roosting habitat

covered Wit fpdie feMERIONIRE06a8E ORet DPaRlEgat the

flanks. FIG 2B shows the frontal view of a natura

cliff face serrated with crevices and caves excavat ed

by 8BERAN: CahbHBERSHt L0 F! Che 20r8BOME @nG@8fion will now be

constructed adjacent to a naturally occurring rock
descrlibéd with heefarenad ta dihgamicicompenyidgndrasingstwiterein: -

The natural cliff nodified and constructed with

c i ces, caves and f.oo olds.to form.a nesting. .

EE ol AHOHE Lot FOF o thbor el OUIRFFEhCRELPR | p§ wild
swift 0etBr eedapPgnsuhéd | 6f Suna@dedpfad HansdioWave 18! ViRses and

of the protective cage structure. 12 SI A/ EBN 120361
premfses 2eaRERMSE A cregsinge Grildtdetei-ew Y- Y of the

protective cage structure, nesting crevices and

p at gr, t G a i ] ed n.ie

tﬁggfaggutéwsa Eévw%]t%l’éerﬁ{s&br ce |§%}€Jfllé£| F?%? fl\é{r Wa&fmt man
madepbailudings eshbbertid ' medls. forTheesaingpowi fONetts .

the facility conprising nesting habitat 17

FIG. 2A shows the cross-sectional view of the adaptation
and conversion of two naturally occurring cliffs and a U-shaped
valley lying in between two mountains into a roosting habitat

covered with an enveloping cage on top and at the flanks.

FIG. 2B shows the frontal view of a natural cliff face

serrated with crevices and caves excavated by mechanical means.

FIG. 2C shows a cage constructed adjacent to a naturally
occurring rock cliff in the form of a gigantic semi-dome
structure. The natural cliff modified and constructed with
crevices, caves and foot holds to form a nesting habitat and an

edible bird's nest production facility for breeding swiftlets.

FIG. 2D shows a plan view of the protective cage structure.

12
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IS supported by specialist facilities such as the
worns production facility, eggs incubation facility,
green houses, transitional facility, nests processing
facility, predator traps, etc. 10 FIG 2G shows the
SIA/gefpaibeslel ayout of the predator traps conprising a
noat, bunds, flat netal piece, fence, and electrified
wire grids to keep out unwanted intruders. FIG 2H
sHo@s AEcebowssectdrosal-secewoRaX ofiem &-Y2@f mh@ xbtective
shgws a cross sectional .view of. the base of gi rders
cage 1 8LFRGT MRy RSO FgeRs 20F BrEcfesCant #BPrers to
cater for thermal expansion and earthquake trenors.
FFEG. 2bshensws he gaethided angenenviof WCesBeWAryRt of a
_the protective cage structure to filter out airborne
swifpletat breedangd Hiacdd 6y pray. Prodwring 3pdihbas bifd's nests.
arr.angenent of e ti structure nade,of .
The AN e 107 Bhks Can kT 2o PBIP ol HeSERRET bk et 17
is \ubbosteull epyl degeclibfiistcompletetwesh Bashi Nascaves worms
FIG 3B shows a cross sectional view Y-Y of FIG 3A
produgt §ppy/ HRN U361 FEGS 3C1ekeakien ndmatddéyvhi | green houses,
copprising_ rocks _and/ _or . Dbl ocks of .hardened.earth aqr
erangP B ORR} R ET TkTad FOoFS, b Coreet iy SeIdegre 1 dpredator
trapBreeding swiftlets. FIG 3D shows detailed features of
an individual block of 5 hollow brick used in building

the nesting structure of FIG 3C. FIG 3E shows a
gFéFe ftatheed itheo dEtrdciet| LayYopti IE Wie hPaedphPr traps

nd; g, rai seqno%q._ge 4 ,Iipl Sect| Y-Y. yid ,
compge?%\f}?edacross-sec?{)uona Vi ew - FI EEQ%L sﬁcl)\%ggdet gl%lnsca and
elecotrifiganuaté ygekdavad et aaumtbuinwantdd Wwnthudedsai n

and a raised edge. The walls are serrated with

i ndent ati ons and Apr ot rusi ons pur pqsel y{ made using
dFitfr 52K shows a cross sectional view X-X of FIG. 2G.

FIG. 2I shows a cross sectional view of the base of girders
resting on an arrangement of plates and rollers to cater for

thermal expansion and earthquake tremors.

FIG. 2J shows the grill arrangement of access-ways of the
protective cage structure to filter out airborne predators and

birds of prey.

FIG. 3A shows the arrangement of a man made nesting
structure made of hardened earth, rocks and mortar to form a

small hill with double sided cliffs complete with nesting caves.

FIG. 3B shows a cross sectional view Y-Y of FIG. 3A.

13
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FIG 3G shows swiftlets nesting in their nests built

on small toe-holds of protrusions and indentations in

a natural cave wall or cliff face. 15 FIG 4A shows

an artificial nesting structure built with concrete
sia/eeNyoodeelfrane and pre-fabricated nesting panels to

formconpartnents and slots conprising the internals.

FIG 4B shows the plan view of a rectangul ar shaped

n&3€i n@C sEha¥surte Ban| magke fhkel soopFdvabbe Yl sand/ or

t ache er Fl 4C shows cross-secti onal

oo, A RSB S s B B5T nE SR e pe, T form
nestpegf ot ahitolise afsr Biasdientswidandss.FI G 4D shows a

detailed view of the nesting panels with grooves,

i ndentations and_protrusions to provide vertical

pELER. 3P4 Howsepigteiossl fratuves spbwanadndivéduati wdock of
stiLug, p i . Wt I plac
o113 ELOBPROEY AESLODS N Whe FRSEL00 SRARELS DLECELS oc.
provi de secure nesting cavities. FIG 4F shows the
CFOSs- SECt slomed e eywoeX ekcdddiedEintbt la botlhecliff built

inclined nesting channels. The cavities are sl anted

withi Ao (reHE GFeh 3 et SoartdFordr id's Nt Rradle Ui dh e padsiovides

a dethtRchaks88s 8988 ord Gvidg shows an al ternative panel
design wwth a jig-jag pattern such that the floor of

the cavity above fornms the roof of the cavity bel ow
TREGH | 3&r s$hkowshcHehatlér of tthemfimenilylOekonmatsdt keve built

.. back .of .t he nel w.th .rai sed edges. rrated .
withod 1 dopdh BT e Mo oin E e B, SRLs avisleserrated with
inde¥i@htieak RBACHES: rid GnAh e 19N malikeBahyverpang!

e edesi gn siml aL? tor FI Gn ?G, Wi t h%ﬂori zont al lEjr ogf and

fl oor including draining grooves. FIG 41 shows the
pFaf - vi¥iv showp SMLiEtAgERy aefidge@nithels giegfghebyilt on

smal1dS SHOML1dL FB? A&%t%%l%#\g' a dp.ri%\élegltggigplﬁocitnaggnall'{atural
structura con |éﬁrat|on O nNnaxXximze vertil Ca nestlng
cavesutfiacer alefdf face.

FIG. 4A shows an artificial nesting structure built with
concrete or wooden frame and pre-fabricated nesting panels to

form compartments and slots comprising the internals.

FIG. 4B shows the plan view of a rectangular shaped nesting

structure built of fixed and movable panels attached together.

FIG. 4C shows a cross-sectional view X-X of FIG. 4B formed

by the nesting panels, perforations and attachment boards.

FIG. 4D shows a detailed view of the nesting panels with

grooves, indentations and protrusions to provide vertical perch.

14
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FIG 4J shows an el evated isonetric view X-X of FIG
41. FIG 4K shows the plan view of another alternative
20 arrangenent of panels as shown in FIG 4B, FIG 4C
and FIG 41 providing a hexagonal structura
sia/eenNfigosetii on. FIG 5A shows a cross-sectional view of
a natural cave nodified to accomopdate a huge
popul ation of swiftlets by neans of nesting panels to
| AlFeadd meewhgasurldcanateys ambBtiowf - papel 28lesdgadd with
access_ways. SI AV EBN 12036 5B sh ,
nestdRG e SRty T BraCT v of . LORUATLATRIS op L7Eeh from right
to 1ahft§er pa F,Fy@vﬂdé asamEdtnsichd katyithedf eatures of FIG
G 2J may be conbined and integrated with
FIG. 4B to FIG 4Gto forman ultra high density
nE3€i ngFhabpvat the PIQ‘:?SS@%W]t HelewpX 4 eaf HIG GE, with
R ri Iar { zed liftin St a
the éSF%ﬁagﬁen?s 1 Rest] : nggane FELE s %B f%ﬁa i rom the
openmBdbht Cp&r@nt@sflaaad§|tﬂgi Eban]deff Ghlefl hah@gdewidRdryakb&Yedges.
as illustrated in FIG 2C, 2D, 2E into a high density

?ulated facility for breeding swiftlets and a highly
51fr o&@ctffWSed%l élﬁﬁra%lﬁéstpa@eédﬁ%mmérh. gy.Jig-jag

pattarg‘ g"éhsﬁ 3 of ol‘?’f‘oosxec fog %agtfel:lf ggl:the roof

eta e struc ura COI’] Ion O

of uhel laawiry nbdeowartTﬁé(Nﬁﬂoo&OOSElr&hdmﬂnédu firoml tthe® front
resenbl e, enulate and sinulate naturally occurring

towagdse Fike Trdediofy EBAdIPRRMs. Wil caispdshedges he Serrated
surf5@¥9u ¥¢€¥ﬁ§{ ICIé%?Qﬁkﬁa QQ%b? o@qge §8§£§Phg perches.

syst et artit e caves conpri sing
main structure of the edible bird s nest production
f &cGli ¥yl wWewsf ;an bt eechatgi v pahel sdebign 6Amshaws to FIG.

the detail ed | ayout plan of a worm pr.oducti on, 20
4G, piER P?ﬁl?%?%fcm% RS vl ]ﬂqretlélcajrﬁﬂllflﬁeéﬁ?ilﬁglégmﬁﬁoves

bird feed. FIG 6B shows details of an array of
i pebined QRRAM Nthe plan view of an alternative arrangement

of panels as shown in FIG. 4B and FIG. 4C providing an octagonal
structural configuration to maximize vertical nesting surface

area.
FIG. 4J shows an elevated isometric view X-X of FIG. 4I.

FIG. 4K shows the plan view of another alternative
arrangement of panels as shown in FIG. 4B, FIG. 4C and FIG 4I

providing a hexagonal structural configuration.

FIG. 5A shows a cross-sectional wview of a natural cave
modified to accommodate a huge population of swiftlets by means
of nesting panels to increase nesting surface areas and roof-top

based access ways.

15
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trays of FIG 6A for incubating and breedi ng worns.

FIG 6C shows a sieve apparatus for segregating grown

worns for bird feed and smaller worns for further

gromh or fattening. 16 SI A/ EBN 120361 FIG 7A shows

SIA/8BNiDsests catching apparatus for provision of

suppl enentary bird-feed. FIG 7B shows an appar at us

for drying wet edible bird's nests after it has been
pF&Ges58d shovwE| @ @Assheasttiboapl aevi of of corhirdtedhgalley

. and .w nchi_n apparatus_used to_harvest ol | ect
in o lte BRraTe RESEEOPTORE GHrts SBAF EDenCSE FanES 1. 22
to rld.ffag Rldy BB sbMenda cChRgSineesioral wiew ¥1¥. obpthe ric.
main W nching and hoi sting apparatus as shown in FIG
4G tgAfavwdanoultte primh dienssittyl cestiiinft hpbitharvesting
edible bird's nest. FIG 8C shows the detailed

SE‘EE[O%@ yﬂ% .YEKeOfto%geVP?%tofo%‘ItGhe é% n%Hi 0 rticular the

apparat’us conpri sing t notorirzed "pul I'ey “nmechani sm

mechéapabliel of t IRy i $igs tene Hnd GldreGig@meh®r bZoRkakliNg panels.
bet ween point A and point B along the steep cliff face

16. 15 FIG 8D shows a detai|ed view of glui de rollers
u§éf -t BPkEBPYSt hRehBPet L1 FHeleh Phbst tfHFlaidnkveitiE face

and ?Jﬁp@é%ogsag_ﬂlﬂg‘. gbgd mu§i(§]9 %Seﬁ@! YoE Fal.rg'i 8alEhigh density
i'frustrates fuUrther alternative features and

popudatadgensudi ldft vt r apoxloobré2@ingn whiidhlihe and a highly
sel f-activating trap 20 door may be configured to open

prodygreéiat PeaPly Prits9staRFradctdiogséagadityent | y

W t hout slamm ng or banging. FIG 8F shows a plan view

apdcl GE 8EhGOWE S8CIONsebri Hal LHEeWORKKNG s FIG. 5F and
mechani sms of FIG BE. FIG 8H shows an arrangenment in

detawhisctof r apededruttOrady denf ZBimdtioratetl by whally eman made
arti%ggi EaVLg sgfgé5t§§Lf§g€i %HHEErE%PI Qgém%Ze, emulate and
simulate naturally occurring cave like breeding conditions.

FIG. 5F shows the layout view of a gigantic expandable and
scalable system of artificial man made caves comprising the main

structure of the edible bird's nest production facility used for

breeding swiftlets.

FIG. 6A shows the detailed layout plan of a worm production

facility for providing swiftlets and fledglings with bird feed.

FIG. 6B shows details of an array of inclined breeding

trays of FIG. 6A for incubating and breeding worms.

FIG. 6C shows a sieve apparatus for segregating grown worms

for bird feed and smaller worms for further growth or fattening.
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SI A/ EBN 120361 Detail ed Description of the Inventions
FIG 1A and FIG 1B shows one enbodi nent of present
invention for the sem -donestication of wild swiftlets
and small scal e production of edible bird s nest.
SIA/BBWAL2®y6 be achi eved and 5 enabl ed through the
provi sion of shelters, roosting habitat or a nesting
site including food and water to establish a col ony of
t HEG neddi mdpowisr i Jisecswi fatehingmppbaratusadoed pupvision
t he. vacant ahi conpri sing man made structures by
of S%%%ln%m%r?tarre%i(}flcreéd_ageﬁdgyback of bird calls broadcast
over audi o systens repeatedly 10 until a small col ony

ofIdi r ds hettbheeanedmlidathed pat uGahliyig WNast e8@ble bird’s

habi tat may conprise isolated crevices in the attics
nestpfalemses haml Ragtamrasesesddwel | i ngs 11 and

unoccupi ed commerci al buildings 14 specially adapted

t r oipde n d [ onducj,v.e 1o . .

181 IR D RO AN COBEy SO Saga, incrins
appatdiabs dosed and handesys Ry doa 1ekitit teled.e boardesd aests from

bricked up and cenented. Building 14 may be specially
caveg Ryl Nd it itiHER 1takd i<l t for breeding

swiftlets. Nesting panels constructed from wood,
PEY0OGE SkhiGat e and.Lar Qeee&%a@u'ﬁ%@gw etkalthe main

may be pl aced i1 nside these man-nade s ers,
winchimg diamgls ois2ngt rpphvaesst asd nshewse imesFiGg 8A used to

syrface areas and to provide,. vertical perches for
prov?@%tY?EF%ﬁ? s%f%%né9£w ﬁﬁ?sFﬁggsﬁQFPi?s ﬁﬁ§ S cBAPri se
of small size apertures 12 to di scourage predators.

AF1@r nati wabyse AN akiA B Ys e igadegi &y 9rvlbe L3e part
adequately spaced for swiftlets to enter and exit. 25
of Sweft wenshbed ngappard s creenprissiny rdtair engtormisdddy pulley
returns to i%; est abl i shed nesting habitat to breed
ee

meChiitthg THRP f nd"SEHEDN FedtSRT t eFO VO NedtyF tzontally

betwERUHSEEL by SULHSieN B daRt keat adesW Eil etsramy De.
coll ected once the juvenile bird 18 SI A/ EBN 120361

FIG. 8D shows a detailed view of guide rollers used to keep
the hoist line in position, and prevents abrasion against the

housing assembly.

FIG. B8E illustrates further alternative features and
arrangement of trap door 110, in which the self-activating trap
door may be configured to open automatically by itself and to

close back gently without slamming or banging.

FIG. 8F shows a plan view and FIG. 8G shows section X-X of

the working mechanisms of FIG. 8E.

FIG. 8H shows an arrangement in which trap door 110 may be

activated by wind-lev. and gravity assisted by a counter-weight.
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had abandoned and left its nest to fly free. Collected

nests are normally sold raw to be further processed

for food. Nests built by the wong kinds of birds

(e.g. swallows or sparrows) nmay be renoved together
SIA/BBNA1Rb®sBQggS, such that over tinme this manual 5

sel ection process only | eaves behind a col ony of

swiftlets that produce the rlght kind of nests for

t he tradeDeSaéphed m ¢ e dLIve Nelios

cottage industry for the sem - donestication of

swftlets and the small scal e production of edible

bFId.s h&stand 0 B anditheshemisodonent enbopiesent of present

. i nyention eggs |aid swiftlets during the nesting

invenB{SBnePh E8noeRbr SONeSSaaron oF iy es‘ﬁafrtt%%% fmd small
o] d ke t br

rea1£0RhSELEEL Lo TRHER, (0L, 20 408 DI ) e hpievea ane

enabaetli theoagh systpnmmisn@wesf1£Mbrtexhﬁxﬁanﬂﬂiﬂgwhabltat or a
gresent inventiqgn, s C|a 15 de3|gned an

nestdpgs |S§Greeomfc&r‘1dtlﬁ8 nf3$$%ons FSE&‘?\PHF%té cPgPny of

the hggtgagﬂs&eagl ww&ug&i@m@és L5 1 edibl&dy "d She vacant
nests.” Alternatively, eggs for ‘captive breedi ng may

habighso demmbisinedmahr omdde stesicsuotswi by ssaiis| eds. ﬂen:orded
an extension of the cagtlve breedi ng pr.ogram besid

playbgcig@f Rtk it BrPrdgRsandVetvenie SHstems: Fepeatedly
untlﬁo & YReks ebiohpeler %Jfllcfsdghgﬁ) bERY %s%%}:ﬁ%s@l@da'Mrally

fromsem -donesticated swftlets residing in such
Nestshglhebstaﬁhmayuwempkesenayobetedanmawhyesohhemhedattlcs of
romthese shelters agge££ans erred to coloni,ze a

housﬁévwi?des‘faa"cﬂr’r HEY" 3 ar HES plodG86 S smLeey coé‘S“er“al

buil@hin Eol@eﬁbécﬁéifpdﬁgagféé|@Qspﬁgviég5é”%éﬁ'ﬁgﬁe environment
proguctlon facility h a nethod al so helps to

condpelivef tpomHtataictn wrlebssweftlft exist bnglédheheérs nests. Such

e RIS B ITURRRST 8 ShLI BHLESD. S8 LR BB, brickea
e SRR, o SIehoa" 1026 P do e D oneguces
and built for breeding swiftlets. Nesting panels constructed
from wood, plywood, silicates and carbonates building materials
may be placed inside these man-made shelters, buildings and
structures to increase nesting surface areas and to provide
vertical perches for resting birds. Entrance to the shelters may
comprise of small size apertures 12 to discourage predators.

Alternatively entrance 12 may be guarded by grills 13 adequately

gspaced for swiftlets to enter and exit.

Swiftlets being nesting creatures by nature normally
returns to its established nesting habitat to breed during the
breeding season year after year. Nests produced by such semi-

domesticated swiftlets may be collected once the juvenile bird
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swiftlets breeding cumedible bird s nest production
facility. In human terns, such a denographic
re-distribution may be equivalent to the concept of
resettlement or relocation. FIG 2A to FIG 8H shows
sIA/EBR/DROPe BDOdi ment of present 5 invention including
a net hod, system apparatus, equi pnent and techni ques
for the donestication and breeding of swiftlets for
had ghangenedcandnleft eti®lredt rid sthesfxee n CGohliegdtied nests are

ductive _and,_ efficient production facili .
norn@L 1K Bo1fg A P! Bral AR CCRESAing O ik dBshs built
by t&@NV&IgrRd ddy abf rel+@d ¢apgbl gweiiowd BEO%%%WSB may be

hundreds of tons of edible bird s nests annually. FlIG
remogedt bofetherlvwithusheaeggsa sechodhet iovieeyrtdmend hign manual

de structures with nother-nature such that_ the
se1efBiSR, REOORER: DALY mi§ AHE=DHFPLId) ft SV S PRI dES that
prodiBEOtABURL ghe kChafde REsOS hesr Nnatdir@hd de OCHRINH idGnethod may
structures such as nountain 15 caves, |inestone
be gisielf s,td edgesenate over harfitager ockadusBucsh t hatr | icke semi-

coneLUEELLY. OSEULLLB0, SLIVELH o5, 200050, LOHOVLIS S ion oo

edipiadgifacsl hdéses into a establishnent of an may be
nodi fi ed, adapted and conduci ve nesting site and
habitat the purpose of obtaining their nests a
mERh@nGthemt eypedimepan@ibl R¥eRenRt Aavenhiosetadgsy laid by

swifpgéggnéﬁ%i?ﬁZE%éf %éf?%&fégggéh_%ﬂ1eQ¥éﬂogﬂgf£g£éyl orand 14
may be partially collected and removed for captive breeding in
an edible bird's nest production facility such as the artificial
system of caves 100 as disclosed in present invention, specially
designed and configured for the breeding millions of swiftlets
for the commercial production of tons of edible bird's nests.
Alternatively, eggs for captive breeding may also be obtained

from the nests of wild swiftlets.

In an extension of the captive breeding program, besides
eggs, chicks, hatchlings and juvenile swiftlets 2 to 4 weeks old
(before fledging) may also be obtained from semi-domesticated
swiftlets residing in such shelters. The juveniles may be
manually collected from these shelters and transferred to
colonize a newly established large scale production facility;
or, to newly extended portions of the existing production
facility. Such a method also helps to relief population pressure
of existing shelters through a managed re-distribution of the
avian demography, and to avoid an avian population explosion.

Such an overcrowding of habitat may be detrimental to the
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and ecologically friendly nmethod for breeding

swftlets for the production of edible bird s nests

conduci ve to the conservation of wild swiftlets. Such

t hat eggs sourced and obtai ned from 25
SIA/EBNyidoBesti cated birds in Fig. 1 or, fromthe wild

may be transferred to the production facility 100 and

habitat 17 for breeding. The eggs may be incubated in
swiftpetibatmeeddng Aun f¢dikl¢ ybhadtheteshi akoducsrmon facility.

ncubat or_30 and tura hat hed chi ¢cks,_obt ai ped
AR PP o s B e PR RG FaraisbtibRtISE may e
equlsbi\éﬁahléézeﬁélcaﬂc@m J& rEetha dmingedrl Relhe8RiBAYSES
33 of the specialized avian eco-farmfor the ful

donestication of swiftlets b{ means of such a captive
bFé€di rid* pF8griaif %Hcr?hqw&t e d@ﬁ@st?‘&%‘?‘é’d“% aRf present

1nveﬁggghat1|n%riudg.glﬁi)aa Iﬁgtal'qé/d 00 2?9% Q%E&: Sg%%lgﬂent and

ene for re-

techhég@sbkalFlorsihyg &d)dlé’sfficfwzhsorofalbdfﬂﬁeé\ﬂm§vaﬂf swiftlets for
necessary. I n particular the endangered species

the pERPEFSLAY: OAeﬁéabhﬁuélr@ LR | lbﬁ%’g%sln@ iglly gproduetive and
efflg?%hgus ggguéc a na ll'f:l G %@p t hgrﬁgﬁ% aéi on man-made

conversion o Suc

nestiabl egtlraeatedsi nobet wmefm@dstmmfamk d1fds tewpable of
forma nesting habitat 17. The vertical face of the

prodygingaPrpdreds Pt i Heps stk adiylies bigdhgy neetdr ARPBYL BYid

excavated to make artificial caves 18, caverns,
hakgs, >ar W Gag:. |2%dgLe.Lsﬂ.u%7cra%%\éesa1 md on% 08, Pglg man

and roosting places for swiftlets. Su that 15
madef as¢ru6tomaysbewgbbgedoaher pogkunar ke tttha:tavetshels roosting

i ndent atiqns 59, _protrusions 6 | edges 57; riddl
habif ATy bk e a i diann tBLCRERES | Frk o Rianeac o258 mountain

c1i£FBXigA %ﬁr{é@stﬂa{&ﬁwﬂya%c@rﬁ% R RIS SR mountain
and vertical perching footholds as 1llustrated in

caveBl, GligBst20ePrdvE et ngladgas uand onérkestgired warkedafweth that
likearﬂgtr&?gaig/egcg}ﬁrring structures may be modified, adapted and
adopted to provide a conducive nesting site and habitat for
breeding swiftlets for the purpose of obtaining their nests for
human consumption. Such a method of integrating and blending man
made facilities into a natural setting being the basis for the
establishment of an "eco-farm," an environmentally and
ecologically friendly method for breeding swiftlets for the
production of edible bird’s nests conducive to the conservation
of wild swiftlets. Such that eggs sourced and obtained from
semi-domesticated birds in Fig. 1 or, from the wild may be
transferred to the production facility 100 and habitat 17 for
breeding. The eggs may Dbe incubated in incubator  30.

Artificially hatched chicks from incubator 30 and naturally

hatched chicks obtained from semi-domesticated birds in shelters
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means of human engi neering techniques into an

extrenely conducive reproductive environnent

favorable for the swiftlets to build their nests

during the breedi ng season. The crevices nay be
SIA/EBNgizogéed vertically, horizontally or as individua

25 caves 18 or holes. The excavations may be serrated

horizontally wth protrusions and indentations to
11 apsndoxﬂi‘ldem@yw kst r@d@leyl ri@ug;re@urlﬁ@zo;%eaf oB3 chifngihey. spiwialized

R e L M WAL L T N
of s@bﬁ/EB&&é@p@@lbﬁgédgﬁ§n§¥bgy§d ocated at the valley or

cliff bottom 19 may be enclosed in an envel opi ng
protective cage 22 surrounded by predator traps
dﬁgFQné'@aFo hee Aong s torcabead Lm@lwrb@wba%mn forms a ready

t Er t Nestin stru urg 15
p°°1c§ns§§%8 gEggﬁ grd%ﬁ%ﬁn%a? %TIC E%rufrnﬁ§p¢iatlng the
wildSbenes- %tabanshﬂﬁgrﬁpmeﬂ@&iks Pbt e NEdd VighdhevSe @b sary .
to a 10 integrated vegetation configured naze of

In Eé§tiﬁ’g1@¥ev¢1€€és enfpngemscc alSPgeieRescomprgeing: ngferodramus

ri solid roof 97 structure_of girders
fum?b%.gu Gc aﬁﬁlec%l A r‘él n aglénurlsataﬁlfda r i gf’mﬁay be
surrounded by trees and planted to enhance a natura
SBLEL NQA Téeowar thavpdhgtatonr eviddecatiespaion nest aNthatural
capacity to accommodate a densely packed avi an col ony
relleénﬁPF§|ﬁ§ 3 MRLLPBnleuprtefetn. b?#%§e@CPW?I%Eﬁ?&u%%?%u?llffs

to f@&ﬁeﬁnﬁgb¥§n§rﬁgﬂg€£€ni7[nTMQ'&éE@Ecal face of the naturally

occurring rock cliffs 16 may be drilled and excavated to make
artificial caves 18, caverns, holes, crevices, ledges 57, eaves,
to provide nesting and roosting places for swiftlets. Such that
cliff face 16 may be gouged and pock-marked with caves 18,
indentations 59, protrusions 60, ledges 57; riddled with nooks
and crannies manually excavated to maximize nesting surface
areas to provide clinging and vertical perching footholds as

illustrated in FIG. 2B.

Providing a natural infrastructure adapted and modified by
means of human engineering techniques into an extremely
conducive reproductive environment favorable for the swiftlets
to build their nests during the breeding season. The crevices
may be constructed vertically, horizontally or as individual
caves 18 or holes. The excavations may be serrated horizontally
with protrusions and indentations to provide an extremely rough
surface for clinging. The entire habitat 17 including cliff face

16, portions of cliff top 20 and other man made nesting
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single sided vertical cliff face 16 may be converted
into a 15 nesting habitat 17 with the erection of a
gigantic protective cage structure 22 nounted on
girders 21 to provide a safe and secure shelter. FIG
sia/EBNghpessa plan view of FIG 2C while FIG 2E shows a
cross-sectional view Y-Y. A nyriad of caves 18 are
built into cliff face 16. The facility may be
strupkoreet ég @PQ§EQ§;ﬁﬁihh¢eVa&éEY @ﬁddﬁ&ﬁﬁabﬁttmm 19 may be

t t ts 24, b
enc1BEEER B 355 TRb Bine e o Bt g 2 apfiaded by
predafOrt & rbl ageshgnasi rdl EEeﬁAduQ_ Fbe SRR PgiHSEFhe and

for harvesting nests in cavities and caves 18
terre§h§1ahcpéédén0rel|NESﬁa@s.E&ruﬂiw&ﬁeﬂﬁlmgyt@eHdQnsaiucted

LS h t he ayout n_of an_inteqgrated

£ CRRAGPETal SBHCEr o BEPGRE nBUAL BPBOGE:, BF [ ACEPRR, with an
mteaasme@@té@r maete %Esﬁabthﬁgelﬂﬂe@ﬁc%%nfér%" odrt9chieqldrches.

swiftlets for their nests conprising of the main

Altemagwe@yhamagat 27; maid ak@socPapedser Orfel at egplid roof 97
t|n g acilities such.as t

seculBPBE 1303811 E00H | ST TSt 10 bmal 45k 147y oco- farm

inte gaté‘d WAt BBRY naBlrh0r rePh 0dUmhDY LEOIEroliR8dBabOR rees and
acility 30 for hatching eggs; veterinary clinic and

vegetabbeat bEgniad sagenhause rmlreﬁtngrqdorﬂﬁt:szrg gm@erﬂamway be

n|n c ooI 33 for brin n iC s and
confgﬁurédl % b? 83 cti' ?1? %%er tréersst agoatcz.r{: roces ccr?a\modate a

denséa9| batk€s avhin fcecﬁ&rgx Q@ﬁpﬁﬁ@@.@i%s angiflagbhi s¥igotets.
store 36; open feeding ground 39; protective

facilities conprising of an envel oping cage 22

nbuft eacoﬁ%%&é%efl ah e HrREnat W | ARARIEIRY: 280 which a
s1ngﬁ.g| nsf:L(He dv&ﬁfcac‘ireriq.%fOff:IEegh1%egﬁapnbgvoéo§%@ted into a

W res; predator traps conprisin noat
nest2hyg a@mlmﬁentrandlthppaeaku&axu@h.aﬁfescgﬂganages;ﬁimectlve
I nsect catchi ng apparatus 38. = The avi an eco-farm may

cagep StEYfighr & tHHHIUde? adpFEEEEL Ple E #XRJEidy a safe and
secuBBCLASYEE-SURRGt Nah LR ARLN G LiLY, GRS Bg th81e rrIc.

2E shows a cross-sectional view Y-Y. A myriad of caves 18 are
built into cliff face 16. The facility may be protected by a
perimeter wall and fence 23 and predator traps comprising of
moats 24, bunds 25, metal plates 26 and fence 27. The hoisting
apparatus 160 to 180 as shown in FIG. B8A to FIG. 8D may be used
for harvesting nests in cavities and caves 18 constructed on

cliff face 16.

Referring to FIG. 2F is shown the detailed layout plan of
an integrated commercial edible bird's nests production facility
and eco-farm of present invention configured to breed swiftlets
for their nests comprising of the main roosting habitat 17; and

associated or related supporting sub-facilities such as the
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roosting habitat 17 nmay be totally segregated fromthe
external 15 environnent by neans of a cage structure
22 and predator traps. The cage structure ensures
that the nesting habitat cum sanctuary 17 is
sIa/eBRplebesy shrouded or enw apped in an enconpassing
protective wire nesh 22. FIG 2G shows the fronta
view while FIG 2H shows a 20 detail ed
juvenibss-siasld otahngithondlt Mimdidyicayt aAd consSworoeryrti 029 for

dator traps conprisin f a.combination of noats
Proo‘%?“%un‘&or%f h H}F%#q{’gd%a&&&égia 3§n ?ﬂ’él i%‘b&&r}% eggs;

i nQi-gh $&0 \ 1 t .
Ve TS g R AT TR S MR mopas 32,

greefibousag 2m wirdimingr scbablgri3d bor| dyemgidy ofp hiepghcks and

. tension wires conprising cathodic termnal 40 (-ve oL

Juveaiie Biatiee AR AR o L i BREEd G SROSITIp A Lities

35; 4edNet @il dpk8ce§9MMSCERE 119c9 SOK G He i gh %@Ehag%eding
electricity supply designed to prevent the habitat

groufidom 9 ngpestebyiver rimtiliidiiespr edapoi sisachfasanatenveloping
squirrels nakes, .nonkeys, etc. The 23 SIAQEBNVlZOSGl

cage| gwier "POPLEON OF HEIBARd St r ASTAIRGSFheW bkt g fence 23

reinfBbLEAt PRYnbe s¢QRaLr ueked afprcomagdied earddi tge)  wires;
concrete topped by an overhangi ng | edge 25, a

preduéeri calapshesimmfi simg cefhdinpgt m@4al 12éndd opped elopigment and
ence 27 ﬁnd Ia%ers of high tension wires 40 and 41. 5
e@®l1 &

f
APPATREUF nEPF DEPANTEYTT o 6F HRYTC eTRTIH T rPIRAFUS 38

The VBFidifabcolBiAh &agetbepr BYARL §UPEEIAPT SnélWdR a protective
cl anbering up the bunds with “ease. The upper portion

refugemeri sinwg csfurfeermectp 7thatd theemaivalfacddiidyofcdmpgtising the

oltage wires_or grid provides further |ayers of
roos}gni; FAREERE 18 TWFEds L0 TR 4¥ GPAREAogh heai B grccernal
envi¥Bhhafe By fleBBY B aSRAGRI ok IBLRRA! L ANhSGEMRA R traps.
nailed directly onto wooden posts 42. Wod provides a
The naegeal stouetolei nsgisaresn shelt t e wiesdsngecuradiyrat cum
gttacheq to Moodenzgfst%_did not require anx ,
sanctuary 7 1s completely shroude or enhwrapped in an

encompassing protective wire mesh 22.

FIG. 2G shows the frontal view while FIG. 2H shows a
detailed cross-sectional view of the layout and construction of
predator traps comprising of a combination of moats 24, bund
with an inclined ledge 25, an inclined grid of high tension
wires 40 and 41 mounted on wooden wedges 43, vertical flat metal
sheet 26, barbed-wire fencing 27 with a vertical grid or layers
of high tension wires comprising cathodic terminal 40 (-ve) and
anodic terminal 41 (+ve) mounted on wooden posts 42. The grid is
connected to a source of high voltage electricity supply
designed to prevent the habitat from ingress by terrestrial

predators such as rats, squirrels, snakes, monkeys, etc. The
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addi tional insulation materials. "U shaped nails

sharpened at 15 both end may be driven into the wooden

posts 42 and wedges 43 to Kkeep the wires in position.

The nails nmay be nmade of stainless steel SS 316 or SS
SIA/BBd/1Pbier natively, industrial staples may be adapted

and nodified for use in place of the nails. Wres with

positive and negative term nals may be spaced 2 cm
lowermppottaon @0 phacedhdatswrdhsidimge wie heshingohaldieat may be

nclined | edge 25 b a of wedges 43. U shaped
cons| Rt 08T bE R e Ban iy CEa CCRRFLERe I nEOBPRG. by an

over MEAYESq 43eb9e506Ur & tha-digh V&hé&geofegﬁkgéhﬁdlﬁg metal 26
position, preventing accidental contact of the high

toppedl brge femeei 2aland Theyewodsh ltnemecqawt@ Mmsd 40 and 41.

3 de 2 belian' a for
the {5ENERed ABeber L 1St wodh Lt hees Lgh CPRESE sPRd eEtical
metaBOLAES: PRSIy ESSs aﬂwlﬁdﬁ%lvﬁﬁﬁ%ﬁngh@de@é K¥nds with

spacers may al so made of commerci ally avail abl e
easeinghbannamrlﬁ@ﬁnlqnscom391$Lm@eof P¥GceTef1 oamd etic vertical
sten1v | t age nma be boosted b ans of step-u
gria] o e 4 4IRes e S 5§ £ iReLaBPTs Of

deted2On¥@lts to 415 volts. O thousands of volts as
desired. Current converters may be used to change AC
into DC for utility ose. Such that predators
cORrag £ht eneoﬁilaetf eh fiHE tgOARPBUSTSIVPARESe @Bifsmay be

spacgﬁo%ﬂg OL hl %tggguxt‘ cﬁegF ¢ alﬁ.ercileC Jl.f/eec a]tynagﬁggl §Jooden

€ "opposSThg” ~tler m

postgend . ehreldr ip‘rcsh@@ss d hrli@tblgﬂ‘hl heohpdyt puh¥arhzisg 8Gch that
el ectrocuting it such that even if the predator is not
wireg nﬁ&amne}y k@tt@@heqit ter evepden f poshsr did r gsitverequire any

addlgggsnl‘x% %%PEQQF}JHQ & 30ay. EII-,O sFl'Ilag)peorg'l Shf? hsharpened at

oot gl r ers

bothgkganihg Bagerizee:@omtcgu&tw Wesddrhesomls expand GiRdgel 43 to
the tropical climte and (earth-quake) shock proofing.
keepThEe H3Fgcatids RITVALIBY- gitdierably magtheonadebpicledpinless

stee§h§§ g?G“@LCES 304. Alternatively, industrial staples may be
adapted and modified for use in place of the nails. Wires with
positive and negative terminals may be spaced 2 cm apart and
placed at a distance of 1 cm from the inclined ledge 25 by means
of wedges 43. ‘U’ shaped nails sharpened at both end may be
driven into the wedges 43 to secure the high voltage terminals
in position, preventing accidental contact of the high voltage
terminals. The wooden fence posts 42 and wedges 43 may be made
of ‘belian’ a form of termites resistant iron-wood endemic to
the island of Borneo. Besides wood, insulation wedges, holders
or spacers may also be made of commercially available insulation
materials like rubber, PVC, Teflon, etc. The system voltage may

be boosted by means of step-up transformers from a normal supply
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in turn, rests on top of a tier of roller bars 46 and
housed in 15 a bracket body 44. The girder foot 21 is
in turn covered by internal and external shoes 47.
Shoe 47 protects the apparatus 45, 46 and 47 from

SIA/EBN) D030 by water. Hole(s) 48 may be incorporated to
prevent accunul ation of rainwater. Simlar
configuration nmay be applied to posts of |-beans,

of 2@O0chemited stoT420 stolfts. i Ort hboveasteucti ovobfs otberdesired.

uctures, of present Fi

Str i nventi on. 9. 2] illustrates . _.
currgnt JERRLETGRYS J5Y ol WESHt "PhERapEBr Aos it iRe tGF Utility
purpbfé€. bigekbxagmmaA? redhabRisngcbiengl anstdi AeadOr %  the

of nesting habitat 28, nesh 1 cmX 1 cm gap)
numexowpr isingndss okoalsl i dif nggxioht rfpt hdghof vélpegeeshires may

and grills tha y b ull ed,over_ access 49. ,
rece%\%%e%s W5 %o Sﬁjgggc)vecreoerb&\‘/ﬁtt h%1hBr RiRent¥grid _st]% opposing
termSPALEAsE8nEMeX b2 re B ARSI sS U &PSp8EF phliSbrizing or

| arge enough to allow adult swiftlets to pass’through,

elecyrocukiedi iy sueh | thagerewarn af predaimedatand i mdg dinstantly

. ey. The 25 SI A/ EBN. 120361 novabl e portions 52 of the
<1183 Uiy RS B0 Hover BCBYRESNECRdP™ Y of SREIRG them
awaybPy means of a manual pulley and |ever system A pair

of A maxinus |lays one egg three tines a year while
A. fuci phagus and A. unicolor lays two eggs per

cFiEch.2B Ehaet itdal | fepRanr apé ofhpopiPaiti orf girders 21
suppgﬁéirggf?hn%ggﬁa%icl' cSEfgi)ér r%s cf't:g"i:“tr i%,ler%rd ff%r nﬁ:‘%%)gln%sxpans ion

ryear ucipnagus

in thel cot@ficalhi 8lisaeguianadl efdarth-quakey! dshdtaf €88680king. The
popul ation per year. A maxinmus 1 egg x 3 nesting .
appasasdn (£09509f gizepopdl) atiesysy ety A Puethpdlgabpa. 45 which

tn cAPhE0kg. BIURH 3qcpo00 BK BOMNLE'LEISR! ang ppusea 1o
a bracket body 44. The girder foot 21 is in turn covered by
internal and external shoes 47. Shoe 47 protects the apparatus
45, 46 and 47 from corrosion by water. Hole(s) 48 may be
incorporated to prevent accumulation of rainwater. Similar
configuration may be applied to posts of I-beams, C-channels, T-

struts in the construction of other structures of present

invention.

Fig. 2J illustrates an access way 49 located at the upper
structure of the bird cage 22 (containing the transitional
portion of nesting habitat 28, mesh 1 cm x 1 cm gap) comprising
of a sliding contraption of fine mesh and grills that may be
pulled over access way 49. Access way 49 is covered with
permanent grills 50 spaced 5 cm X 12 cm apart such that gaps are
just large enough to allow adult swiftlets to pass through, yet

keeping out larger avian predators and birds of prey. The
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nesti ng seasonpopul ati on/ yearpopul ati on/ year A

fuci phagus 2 egg x 3 300% increase in 3X increase in

A. uni col ornesti ng seasonpopul ati on/

year popul ati on/ year STARTI NGBl RDSBREEDI NG PAI RSYOUNG
s1a/BERPSI6CHSL BI RDS 1st YEAR20 birds10 pairs6080 2nd

YEARBO bi rds40 pairs240320 3rd YEAR320 birdsl160

pai rs10601420 4th YEAR1420 birds710 pairs42605680 5th
movayEARDE801bNne d52840 paer s11040237201r261291 AERNYWE2@86 by means

In actual fact survival rates_of i cks _are _an_unknown
of aqlghPhm GF ¥ JUEHRS & 1o "R LBV IEY B0G TRBFE. SYRCEM-

related study on the breeding biology of the Mouuntain

Swi bhhiet of Aer a@hdimus hakdndneaegys twirder itakeRr ian yBa while

Falls Caves in Irian 5 Jaya, the island of New QGui nea,

A. Hacihhagusucerds fat eunficedegs Iass 779W0 ThrRodd edefithg clutch.
success.ra was, 61% (Source: Journals > EMI .
TheoRHET PR T br HET ERbBy 5 E A GRS SO (A S B gbiag: & 15 times
per Fea20%WcUIAI VadximiL dmat hecwnbd. pdhe yRbeh foat e of Fuciphagus

chicks nortality may be due to predation, falls from
and RRi ghnighlbs. | Eisi nks t equdvalent dést ha dde fold héncrease in

o ugagaries gf nature such as droughts, famne, scarcity
POPUGH#88dahie’ T conpetition, etc. An object of present

IMVENTTON IS TO NaximzZe SWwillels population by

A. mbensid ng dyat &hbi Agsstingi ¥ahseat £5180% AbDVEx Yo AREEaRh, year
while reducing nortality rate to below 10 percent, in

order to 15 increase the production capacity of the
A. fq%&ﬁhqg%ﬂ/’gucwn&ﬁolor 2 eggs x 3 = 300%, 3X population/ year

A. maximus 1l egg x 3 150% increase in | 1.5X increase in

nesting season | population/ year |population/ year

A. fuciphagus |2 egg x 3 300% increase in | 3X increase in

A, unicolor nesting season | population/ year |population/ year

STARTING BIRDS BREEDING PAIRS | YOUNG BIRDS TOTAL BIRDS
lst YEAR 20 birds 10 pairs 60 80

2nd YEAR 80 birds 40 pairs 240 320

3rd YEAR 320 birds 160 pairs 1060 1420
4th YEAR 1420 birds 710 pairs 4260 5680
5th YEAR 5680 birds 2840 pairs 17040 23720
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obj ective may be achi eved by neans of provision of a
habitat designed with intrinsic safety features such
as nesting cavities incorporating a raised edge 55 at
the lip to prevent fledglings fromfalling out;
SIA/EBNI 1B0BHL t 0 prevent collection of rain water 20 in
whi ch fledglings may drown; safety netting 84
strate |caII pl aced bel ow the cliff face 16 or
neRt |aﬁgu;§éne JCHO UFVAFaduerattes | oF frlebighs n@gean@!n unknown

aanf ek WS D e 8L SL DY IEAE O g o retacee

studfzeabﬂr eehdesnogeedlhgt oblibeobgbi bat ithel UdRsinAin?5 swiftlet,
out er enC|rcI|ng wal  ed structure and fence 23;

ASTOGF JHAS 1wra<blsnazz;eu525m%rta2cpn 4@, THEn dirkepSiavgscdge Irian

st t al i,d . roofin an
Jayaét%ﬁ%t&?es%%bl 1H§w fB negrev % %lﬁ%ysucc%ﬁﬁiﬁ?%%tSH ©ggs
was Susfachs EleamiRggblcteskethtenwaaneghs69)(sRievkedi 0%urnals >
drai nage to keep the habitat drf cool and wel |
EMU: véﬁﬁﬂ‘—[faﬂ»e@r@tltilplsﬂw EBN 990361l artlei @és; t@néx/ap@mts to a

I ted n1th to rds the ck of t
50% %@9¥féaf A é 0@5% (ﬁﬁ ks mof%allty

I NG cavi es © phret s

may [DRCI@as e tof @é@&l@mu'@élm ffe@sméighthMiﬂ idaphing to
the eco-farm and cage structure 21 and 22 may be 5
fly, exdeatdeddand @(péﬁéedwwalhl%ﬁjdpﬁfl oralgirmewughi tags droughts,

famlfrilgJ aggggcig}f\lgy :pgg éfiuaecI l | t«lt:gr%i‘)t hy ou h Cgtl.wer bgfact of

roduc e cli ace I n abl e"nes g

presaﬁea31ﬁ0énsﬂbﬁt|ebs tAlt&h&ahh!@|yswlmtﬂatsca%%p@ﬁatﬂﬁn by
single sided cliff, newy extended areas need not
booshires dwtahl ipg SBYBVHERIL | Fagesr obectabaveagé spexesni e while

reaudpdO ECAUSE | 1 Gase of predalorigl alrbarpe threats,

ke T efUge i the eX| T 7RG sa

incrddse Wigi€aprddifevikel | yapaBatiRder Cavge Stfaei e, 10Guch an
may be extended at one end of the cave to cater for .
Obleﬁlehﬁ—‘;r Bphi &8 n@?bae\éeqlnbarvuwrpﬁ)pgf aPrevistpa of a habitat

oea RIS AT IRl A IBOAPURPSH Hhryng, cavicies
incotporasing Prasiseabbege 55 at the lip to prevent fledglings
from falling out; drains 56 to prevent collection of rain water
in which fledglings may drown; safety netting 84 strategically
placed below the cliff face 16 or nesting panels 69 to rescue

fallen fledglings and chicks which may be then be raised by

means of captive breeding by human handlers.

Other safety features designed into the habitat includes an
outer encircling walled structure and fence 23; predator traps
24, 25, 26, 27, 40, 41; enwrapping cage structure 21, 22; solid
roofing 97 and walled structures 101, 102, 104; elevated angles
and slanted surfaces (from Right to Left on panel 69) providing

drainage to keep the habitat dry, cool and well ventilated at
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natural environnment and conditions in which cave

dwelling swiftlets thrives. In another enbodi nent,

speci al i zed man- made ground based structures may be

built in habitat 17 to raise captive bred 20 birds
s1A/wBi g2 bgh under gone acclimatizati on and conditioning

to the man-made roost. FIG 3A and FIG 3B shows a

man nmade roosting structure 15 made of hardened earth
all mMﬁceobM\tatted:oatmb&@ ahdntedkir@mr arfgedfront héoverds the

| owed RUt nesting

baCkCSEpE??h% Eﬁﬁ%SQQYH e&gépﬁﬁg fe&fPng 25 capacity of
the habitat. The roosting habitat 17 may be

copstddtedredrat tde haseecaket her C|dvf1fan19p@ﬁdl§f‘$?d)1@§eq‘oost1ng
in a mamoth protective cage 22 surrounded by wal

habiggimn ﬂén@é Z@&arﬁpo—pﬁe@datmd teagss amrucz@rez&lan@lncmz may be

Pi k |.A/ EB 120361 |
extefped Rl ( SHRIR DR B o A AP ke I Shgacent to

existedgegacanieliehl dipeight cdyvdes l&?dofoholﬂubkgaﬁgtlve cliff
roosting structure 15. FIG 3C and FIG 3D shows an

faceainbngenbabisibpe entabing aaeens bfockswift Irsld ovveld:emnatively

in cBE; FiPerdr RRE EPadPR a8, SuEe B Bl Red Hreas neea

not MHEisae1Y§r tieCabhResdddgigurf qslastesd&hré h@ég@I gESubBYre 22
cling to the internal hollows and cavities 18 or the

beca@ﬁ@erlﬁalcaﬁﬁirf%fcepmdatt%apﬂocklmm bhr@k%smalBobhrds can

end f bri 54 mn e des] aised |i
takeCRATHRE RbaMIT e hEy BE ST SHT ol T8t s RDSHPR! hafhe vno1ly

man @J&@@neiaxﬁﬁ st AU ﬁMfrﬂ@? @te the ehileek 2 tTeynd€end of the
serrated with indentations 59 and protrusions 60

caveptgvicaitry figar demegrapdigr ilpsregssuinacedanoparvdation. The

harp f e rd Such ocks. of har.dened
rooséaﬁ%h §r|£§%9541ﬂaf9 é%%n oge herade t?]?tﬁRQE structure

consfatietédl ancoNpbdside) el rddevky eCl &y FAroracenBntprrticable
and arranged in a stable manner with a | arger bottom ,
natupade epYPEPTHE B fard tHRNIWPLAS sHgwn YH G GCaE f giwelling

swifﬁ&@pglkﬁyives.

In another embodiment, specialized man-made ground based
structures may be built in habitat 17 to raise captive bred
birds which had undergone acclimatization and conditioning to
the man-made roost. FIG. 3A and FIG. 3B shows a man made
roosting structure 15 made of hardened earth enhanced with
concrete and rocks arranged in the form a hill or cliff with
hollowed out nesting compartments 18 to increase the nesting
capacity of the habitat. The roosting habitat 17 may be
constructed at the base of the c¢liff 19 and enclosed in a
mammoth protective cage 22 surrounded by wall cum fence 23 and

predator traps 24, 25, 26 and 27. Pieces of rock chips and
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Cavities in between bl ocks 54 may be interconnected to

provide a passage 58 for wind and to enable birds to

nove nore freely. FIG 3E and 3F shows differing forms

of caves, cavities and 20 crevices 18 built with a
STA/EBRY &1 0 drain off rain water and a rai sed edge 55

to prevent chicks fromfalling out of the cavity.

Such features nmay be included into the construction of
gravgt opreduced froyeshs7exgrvdteiant idf daaces t caaieging and ledges

oLlectin ter .and t rovide a dry environnent for
on cfFEr RS Nt o S R B N3t ErGHL 8 Erictite 15,
i ndentations 59 may be created by drilling and manua

chisel 309an8uUehiGl. e3bUSwER M D& PR RINt Bl idlricated
construction of crevices to provide gripping surface _
blockad ohestohpwad chet o ckgi 114 etsed2$0S| PPIERBNURD381 nesting
. tom o esand.groves may he_constructed at
e L8 R O A e BR o PSS Y o SRapoRh el nplpoea v

maxi@izé alovei €41 heteifyakirbhcaét 8hicR £hAPI BALAJOWARPOWLing to
Such a feature may prove val uabl e during the breeding

the jphesnalybahyorni ard mayibidsobd Pw $hegearerwalesurface of
the ﬁgé%g&é%g?%gbég%%; q\g%c%?él{ e%dsf alé Sx:>roil'lctk Sqlf éﬁa??fg br%aydesigned

he Testi ng crevic

withba Heidqddl 1ip prevaid | BBey @ugrbngdmadyhabe hadahaklerowards
cout of its nests fromcrawing and falling out of the
draipggei macdmfd, 86er IntRInAl t sgalagki feft dheer bainks may be

serrggé‘&h'w Ipi e%fc%eg{%a\gg%?lhsor S\QA r Snéo ﬁ?&@%ué‘féﬁs', NG Cpl acr%q/'iding

acr oss eb e crevice entrance nay Sserve a

percBing| and pyr Postng Rrfadeshans tid e diswd? dlidHe birds.
into a natural cliff face with only slight
Suchj pdefkat idnshardeprdt eastlonbrislial 54 IvdY t Pet ogndsittogether

with! rfitll_qL%rnq\§attset).{1i%lisnCéJ £1 & U&,&t} %ftti?zggs.'c %‘@ Fé:éG O%Acement
i'Tustrates e arrangenen f an arfrircia nest rng

and sdrserigece and sondtgulraat maAnsucChwitiat ;4 saryes Gbottom base
slots or nesting cavities 63 separated by(PaneIs 64
tapreriRef £&fur @l fif$m top as shown in FIG. 3C for stability.

Cavities in between blocks 54 may be interconnected to provide a

passage 58 for wind and to enable birds to move more freely.

FIG. 3E and 3F shows differing forms of caves, cavities and
crevices 18 built with a drain 56 to drain off rain water and a
raised edge 55 to prevent chicks from falling out of the cavity.
Such features may be included into the construction of groves
and ledges 57 on the cliff face to avoid collecting water and to
provide a dry environment for the birds to perch or nest.
Protrusions 60 and indentations 59 may be created by drilling
and manual chiseling. Such features may be purposely made during
construction of crevices to provide gripping surface and nesting

niches for swiftlets.
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wood, poly-ethyl ene, polystyrene, poly-propyl ene, PVC

concrete, cenent, etc. may be arranged and housed

inside a frame work 65 20 conpri si ng wooden or

concrete pillars, flooring and wal kway 66, staircases
SIA/BBN/l2dslers 67. Pre-fabricated boxes 68 came conplete

Wth built-in nesting cavities and crevices 63. The

internals of cavity 63 nay be serrated with

i Baentatitons ¥O aadaps oandsi Prevess0may preovegestructed at a

. vertical .gripping,foothaolds.for swftlets. 25 Wal kways
51198650 Peh e Ehe dusy Py SBEPAE: MPEUrS Ip AORidaTEags dRinvater
intodCHRSH byet hetfdr nBr £ rapd chinr dadvaiptl f s. sAbherdakiyure may

materials for construction may conprise plant fibres,
proveemgnitualfliebr duringd tho hbrekidadgngsemt@ri afoung0 chicks may

SI A/ EBN 120361 FIG 4 4 d 4 h .
arowy, F L ERBEETRG WABTY X1 CTob Fordiof o Ll dgiartalles out
of theX neRaped relilded! WREOMY | st NghOf nastfhyedrpanet 88amay be

and nunerous fixed side panels 70. Panels 71 are
helpfulaliine. prevsritigdn, ygonandirdsf gt veadi dallleal [ant of its

wi th 5 roughened screed,surfaces with .indentati ons 59
nestd TSP N GHE S0 1 SPLILY | COE p CHihg aSE SPOwAarR . over
the Rlepti4l1 Altachnest ckeakds deitmBY Repabbexed tghod or wire

panels to strengthen the structures and serves as

gaugeedgss inpo® laigiech anrstss e beobidn t of Pehforcateivdgs Zhtrance
ovi de gasiﬁ e for wind and swiftlets between panels.

may %%rﬁfcf Erstond Aot er form of structura

configuration in which the nesting panel is designed

t BIGBXBOI ZhgW=OVb St D1E Ohestesk2bwididitngisiy facestlyal cliff

means_of C-shaped nesting channels 76. The flanks nmay
facepewiblereBldt BoLERENdENER R eVENT HREhIRIRISUSIGHR.  Adult

sescBLLLT Ol g s 05 VELEWSRETLORLSE (o

75 dry. The channel 76 may be inclined fromright to
| BEfG. (asAi ntlitasedatyys * ethe amdrrdmgdEnerad fafomarhe artificial
front towards the back for ease of draining ra

. a N
nestmgeﬁtggcgﬁﬁ%aﬁg EPBESILERt T Om KU hhgF R geries of slots
or negkhidll @8%ities 63 separated by panels 64 manufactured from

wood, poly-ethylene, polystyrene, poly-propylene, PVC, concrete,
cement, etc. may be arranged and housed inside a frame work 65
comprising wooden or concrete pillars, flooring and walkway 66,
staircases and ladders 67. Pre-fabricated boxes 68 came complete
with built-in nesting cavities and crevices 63. The internals of
cavity 63 may be serrated with indentations 59 and protrusions
60 to provide vertical gripping footholds for swiftlets.
Walkways 66 surround the nesting structure to provide ease of
access by the farmers and bird handlers. Alternative materials
for construction may comprise plant fibres, cement, fibrous and

other binding materials.
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conprising indentations 59 and protrusions 60 provide

vertical 20 clinging surfaces. One side of the pane

may be used for vertical perching while the other

side may be used for building nests and perching.
SIa/EBNY 123 ahows an alternative formof arrangenent as

disclosed in FIG 4E and FIG 4F in which nesting

channels 76 25 may be configured in a jig-jag form

sliEth. t4ft 4C paartd:mmgshqwa)ta uBizpesen orid tsings tiiogmbabligat in

estin caV|t osite side. Such that
tne BRP. P e e utlar dir ebeied (steiChre Erbfping of a
fixedNShii |Gj9anga1ﬂ'§5ﬁt§ner% fiioQla BB ankast i709 Raviky 71 are
75 on top fornms the roof of the nesting cavity

movalpbdeatPanesl I . EBNOL2CG8BL THe filqumrs améntdoRhl76weflls with

t h ti h I , f h
rougligtied CBEFRUAT AELERE Badis ol TQUT S ihe 1 Bin BRO. SebReions
60 fé? taet bagk) Fe@@ﬁiﬁé' 98s sB8wandn6@1amY 4be wt%lc%@n«anboards
the internal surfaces of cavity 75 of panel 69a for

73 mayt &g i afEixeds tgerpanel Rot sthengthenolthe sebfutetires and
s.cl,i nbs e he wa

t
serviR &7 nLFORRT; PRSP Bhcha EBHaUBRYeDS Sithel Fecdpanyons 72

provSd€ bd digee sy ifiddend aesettBekr b8t kPeANGand Bd |
they remain within the cavity 75, not to certain death

hundreds of neters below. 10 FIG 4H shows yet another _
aFt@r ndEi wlowsr mrsicherG form i @f @hreAtukel cépnéigugation in

whiclﬁg%%%e é&%ogn éghgg :3.251 %fﬁrfxeocg mtng r& ane rg\?§31on of

ace rzon I NCOr pora es rarnin

nest g}b@yB@ifﬁgﬁ $0r fora oy améhrvgat@f.r CHalgrd ergas ndd cha_nnels 76.
prevents chicks fromfalling out of the cavity while

The [fRaskeatiash B9 soFered mlot PASRoRIEE providevener tiagghlings
fromp gf:[]elﬁ% éYéer&Qc? :‘.’%%J@%‘%@v&@e of rtaq%l%gﬁnaqgs 73 on the

anne may measur e he C S an
left cayaztk est (Fd10SE-6RL i dkead e N ite g00E HFyCMTWed@hannel

X 10 cmhigh if desired to suit A o
76 may be inclined from right to left (as indicated by ‘e’) and
inclined from the front towards the back for ease of draining
rain water as shown by cross-section X-X in FIG. 4F. Serrations
comprising indentations 59 and protrusions 60 provide vertical
clinging surfaces. One side of the panel may be used for

vertical perching while the other side may be used for building

nests and perching.

FIG. 4G shows an alternative form of arrangement as
disclosed in FIG. 4E and FIG. 4F in which nesting channels 76
may be configured in a jig-jag form such that a perching
protrusion on one side forms the nesting cavity 75 on the
opposite side. Such that either sides of panel 69a may be used
for perching and building nests. The floor 76 of a nesting

cavity 75 on top forms the roof of the nesting cavity beneath.
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maxi mus which is larger in size. The dinensions and
nmeasurenent 20 of nesting channels and cavities 76 nay
be varied to suit the specific needs of different
species of swiftlets and design needs of the habitat.
sin/Ehannebse76 of panels 69a may be designed wth raised
edges 55 incorporating draining groves 56. The raised
edges 55 provides a nore secure crevice to prevent
The cﬁicems andf rowtf 814 | of (tihE ofeghargnethaithehi heyt bbe inclined

n|n oV 56. and hol] es 74 prevent Il ection
e e B e 15y TS Gt HR YT rom the
fron'EHX:odrt‘?l‘én dalkkhai Betakeliopngl 58cted ied ANkl prrided on the

Desi gn features i nclude inclined and sl anted "‘groves

intewnah amriadg&wdiﬁwaﬁﬂeﬁl75ndfrpnh@MdGﬁ@nfbmnhaMdhﬁings to

esign to avoid collection qf rain not her
perchyr At thetYr bvEESEAd O Edg Y LS 15 An &L @gﬁ ﬁ%@ and perches

vertdeahapedattife skhaht iakc!iNadion feom ¢ pQ%hzq%t &bonducive
position to 5 provide a slight slantlng angle “e' such

for tiletin asafetter su@muthhtyeWb@waﬁ(mwﬁwsloheedthbmrngrip and
ts 74 or.56 qn anels Nuner ous hol es and

fallger atF8%§1%2W&F818wq |ﬂ?%l?%e75paﬁgﬁé For cexbaigs death

hund®eaessrbmetM-Etheisy. Perforations 72 in the panels
may al so provide a path for wind to pass through the

10 nesting structure thus reducing stress and strain .
cHdSed 45y skewpngegusnstberwiadderrespvag fidre habi F&€. 4G in

whlc%l%lhean%gg; For IC<)iWesStc:»r ctbures Lhe n‘g%%%gl & ptaormlng the

provi or easy access

panethede HLOME @gg&edh&fo\tﬁ&bnﬂaiﬂ.y Qﬂxﬁarh.rk&dﬂi)or%h:lets anéhining
guano. Apart fromsuch activities, panels 71 would be

9r0Vf§ REPtEa afdisive Z&dn S(?&?%eﬁﬁ%ﬁ@%aﬁ?&@ 6%, PrRventd chicks

from fgé%lgg gu%trg%teng g@f%% %ﬁegenate %ﬁ% SUCh and
an wre nettil ngs, dS an
protmueﬁahr boapedviaesrede:idd baseghss; chal k,
i mestone, silicates, carbonates, etc. reinforced wth
n%Lngge width and height of the nesting channels may
measure 5cm X 8cm. Or the channels and cavities (cross-section
wise) may be made 10 cm wide X 10 cm high if desired to suit A.
maximus which is larger in size. The dimensions and measurement
of nesting channels and cavities 76 may be varied to suit the
specific needs of different species of swiftlets and design
needs of the habitat. Channels 76 of panels 6%9a may be designed
with raised edges 55 incorporating draining groves 56. The
raised edges 55 provides a more secure crevice to prevent chicks
from falling out of channel 76 while the draining groves 56 and
holes 74 prevents collection of rainwater. Hatchlings falling

out of their nests may drown in rain water collected in channel

76. Design features include inclined and slanted groves with an
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20 and artificial fibers or other binding materials.

The nesting cavities 76 nmay be coated with a | ayer of

powder or pieces of ground rocks m xed with a binding

agent such as cenent. The rocks may be ground from
SIA/BBE/I 20361 occurring rocks containing a variety of

mnerals and salts in different concentrations. 25

Different rock types and conpositions may be tested
inclgnedt andt mPp-howd zeassilbldesdigiecis aveieér enllepbiprabft rain
wategoncentratlons have on the bird' s nests, their

quallty taste, aromm, crunchiness, etc. if any. No

data is avail able as no research had been carried out

| Int AhstReeafodd, StAé EBNGEEO36hdPasabesey. banenusbad may be

in the groves of gal vani zed channels conprising C U,
designaddaH 3hapeshiv tRChiRier Hraw Zdm dromyzontalerpgsition to

ce_of ft et ween e f..pane

provégg opség otté%ﬁghhg age 0 e%nﬁldt%lesIalnwater

natuDepepdlﬂlg;w@n Sotdedsleghegn cmsmfmgig a{ob@ﬁtgf tdheor 56 on the
habi tat, thousands of gieces of panels 69a neasuring
panebfn stslmeXOllscrhof%@f ndsperbreatienet Aér aie Bwbhs apto the

pane?slﬁbklgaég égg£§d5§3%896£?eég’feggg?ﬁ%%PQAS 72 in the

vertical pane risin nmeters in

panelbr etaghi Aysd e@rolvublerra epathn fcangikin@ndoclS£d8 | Bhrough the
t hi ckness. | ndividual pieces 10 of panels 69a may be
nestgpaf i T HE dESHFedFe B P Df 85ﬁ98§ui4%| gtrain caused by

stro%ﬁﬁépéggggkn&gngzekggkggguEhl'%%b&%gg %ggn%%d %%%g For low

for ease o managenent

strucaﬁﬁeéaktng mdveabee. pH@lkestl Ngrotided UESr 68asy access by
nprising pieces of panels 69a nounted in gal vani zed

humaehme§8(sﬁfchcla%0b gempye| eﬂgé;ped'lai%"%?d:anﬁ%%) gagan bird
shltb%n&O%ﬁﬁ HCE 6, SRCUEELY Qg ONCE 83 6 D, ;‘é ggﬂelgt%‘c%ﬁld be
t e nforc

oget Her with nortars or cenent, rei
keptninmeolbisisédut s 83 and anchored to |-beans structure
80 and 98. The nounting channels may be di pped into
cenment slurry and _becone encased in a protective

| SYER BESEIRBr SRS hr¥rent? and 71 may be constructed of

concretized materials such as BRC, sand, wire nettings, metal
rods and bars; prefabricated concrete; fiber glass; chalk,
limestone, silicates, carbonates, etc. reinforced with natural
and artificial fibers or other binding materials. The nesting
cavities 76 may be coated with a layer of powder or pieces of
ground rocks mixed with a binding agent such as cement. The
rocks may be ground from naturally occurring rocks containing a
variety of minerals and salts in different concentrations.
Different rock types and compositions may be tested out to study
the possible effects different chemical concentrations have on
the bird’s nests, their quality, taste, aroma, crunchiness, etc.
if any. No data is available as no research had been carried out

in this area.
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20 corrosion. The whol e structure may be constructed

on a small hill or earthen nound inside of habitat 17

totally covered by cage structure 22 or solid roof

97. Such nesting panels of conpatible neasurenents
SIn/HBN/8b69sPe pl aced inside vacant human dwellings 11

and man made structures 14 to increase the nesting 25

capacity of the shelters. FIG 41 shows the plan view

obPameVarmayi ba mbuhbednést thg orewels af Jadwanimzedl Ghannels

4B such that panel 69a nmay be fl anked by si de. panel s

compRESERY fovedbl & paffel & 7aRIRRT igThn Bl horizontal or

late?(%%(uggvgé%ao%gg‘S ﬁ‘i/t%owy&zog%&@vﬁeﬁawg%t Eigcgéve panels

69a &hop hendvbotadmbnfon pdssdyd hef panel srfdrihrals. Depending on
hexagonal shape. FIG 5A shows_ the cross-sectiona

the éﬁawaaf caﬁ&ﬂ@ra%ﬂ%oamhﬁ bpPpFeLentiPHIRREF 0RTI RicCes of
paneggm! gg? %é@é&f%é Yo GE Wk 'ﬁgls‘icn@qe{ e YsdAY (R4 RYer by

ets may be acquired for version into a
meansonmer ei alatswidd | effs gnbmnmdandhpnndmst itan fohaai Iat wingle

for_producing edible bird' s nests., Such caves my
Verté%%%l@&?@& d ¥+EH of ABd Mered Sanivhaiokko- ﬁéFﬁFbeﬂg ten

klloﬁ Bgféshﬁn %%8%?a I?fifga$m Sh'%EAthgsghelghg%ﬁﬁhg@ pieces

nman nade ies and structures conpri sing:
of phnelsoﬂﬁal may bleangoB0i gucsmh cretde gietard arac ek oot targalsuitable

| - beans 89, hoist beam 81, work cage 82, nestlng
measpLeBPRt 668 M e81FR é(‘tfl;léﬁ@wdﬁg"ﬂg‘ panels 69

may 583088kSd (for Yade d sh3REAMeHE Bﬁﬁnbgﬁéntgﬁﬂﬁéspégboses

supporting struts 83, safety netting 84, aerial
access-ways 79, etc. in 15 conbination with a captive
bTb@dmgtBnggr%?ﬁmdlI?pe@ apmeQISEEGh@il@@@§ af panels 69a

i gcl.osed _i.n e |nve br eedj ng
moun 8T e T c#PAUBUAEF R T OF Y ha SROLES o A o T shaped
chanfl§ECtipn @fe t @BastPhcedibl fdlird s BeSt Sonbrbe@MHBQ  and
and 89 may conprise reinforced concrete pillars. Cave

attagheéfls tegablyebe whieh f ireectydixdh or cement, reinforced with

numerous struts 83 and anchored to I-beams structure 80 and 98.
The mounting channels may be dipped into cement slurry and
become encased in a protective layer of concrete to prevent
corrosion. The whole structure may be constructed on a small
hill or earthen mound inside of habitat 17 totally covered by
cage structure 22 or solid roof 97. Such nesting panels of
compatible measurements may also be placed inside wvacant human
dwellings 11 and man made structures 14 to increase the nesting

capacity of the shelters.

FIG. 4I shows the plan view of a variation of the nesting
panel as shown in FIG. 4B such that panel 69a may be flanked by
side panels 70 and moveable panels 71 forming an octagonal

structure. FIG. 4J shows an elevated isometric view X-X of FIG.
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20 nesting crevices 18, |edges 57 and roof based

aerial access-ways 79 excavated to provide routes for

avi an passage. Struts 83 conprising netal bars or

| arge bracing wires are used to hold the nmain nesting
SIA/PBNELS0H®1 i n position and to reinforce the structure

of nesting habitat 77. Electric lights attached to 25

cage 82 may be powered by 12-volts batteries or
4I. ¥2GvoKkiKs shHawghtanef heableasr mtovardi iy vivgeh sther panels form a
h collgctors. For illustration purpose, only individua
exagonabSPhanel 69a is described herein for

constructing main panel 69. Qther features as

drsc| osed sustows panel dhosElsectGbaagul arishapef another

octagonal 35 SI A/EBN 120361 shape and hexagonal shaped
embodipget upal PEESER§uridviestsomayin| wbiplke asegturpdly occurring

| - hea 0 rovides a. ural. frame work .for
cavean?ﬁo?ﬁﬁg aggg?ggggdofb aI?gﬁ%%gggéetgﬁVic%ghaﬁﬁ&%%red tor
convéfsidh hntb & sbemeshcidlt oswhi€het Hdb¥eddahg Patdepr@duction

smal |l er sized nesting panels 69a neasuring 10m X 5m X

faciibeyh dey mredueingtedike ahdrdss onesdst o Susthm ¢adees may be
i.n_pesting nel 4 ndiyvidual,_panels 69a ar
confﬁ aced i Rt gl tﬁ%ﬁsseo%%ft# on%n%%d g?rn oveas,vharneseﬁf: Condt™ upon

convéhesen OBt 8dldcnghardiel Sel M Rvipanalife G-dTH)S IBAYS @an made
100m X 50m X 10 10 cm The structure al so supports

facilhties| Andn SEFUGRUEPES ePT ke ohomdrents? nbubrais 80,
concggtgmé%q.?k%lr%%ldﬁ\?gm 8].1' I'ygggﬁlgz?g hgbﬂ?gé %Zeamaysp,e work
used initirally for consaf ruction and donversion 8}

cageN8RUr aks€ang pgénéd Os M shomprdibin af fAranddbrliatcl Alvanized
for the collection of egg;tand chicks for captive ‘
chanpegedi(fg, Unadvedt iShgres) nésr £oaid Mg Ragiqlist o ohepporting

cerubJEREE! BRcoEGPRLE AR, JELTAEDRREC My (ERESS! ecc. in

combiiR@bsonf widlesa guaptdsvantbfreiiaipr pkbapam | dndetspecialized
anot her enbodi nent the features of FIG 2A to 2J may .
techpaaedfbi Aed ARECIPERYr ated BFEFEHE G iERtelq GIfAG thyeeding

domeggi&@ed swiftlets for the production and collection of tons
of edible bird's nests. I-beams 80 and 89 may comprise
reinforced concrete pillars. Cave walls 16 may be modified with
nesting crevices 18, ledges 57 and roof based aerial access-ways
79 excavated to provide routes for avian passage. Struts 83
comprising metal bars or large bracing wires are used to hold
the main nesting panels 69 in position and to reinforce the
structure of nesting habitat 77. Electric 1lights attached to
cage 82 may be powered by 12-volts batteries or 12-volts
lighting cables providing lights for collectors. For
illustration purpose, only individual pieces of panel 69a is
described herein for constructing main panel 69. Other features

as disclosed such as panel 70, 71, rectangular shape, octagonal
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20 high density habitat 17 as shown in FIG 5B and
FIG 5C (top view), such that the valley may be
turned into a high rise nesting habitat for breeding
swiftlets in an avian "condomnium" A lattice of
s1a/gaNyapozed steel channels conprising C U, |, Hand V
shaped channels attached to a structural 25 franmework
provi ded by |-beans 80 and 89 may be used to hold
shapgegndnfepaaensal 60haped pshrectyurdeapenBiyunat i8hs may also be
Sedstructural framework may al so be used to nount an
over head hoists system 81, 82, 86 to 91. Each main
panel s 69 may be nmounted vertically and assenbl ed

f rae a-buadsedoi addvisduglropiidess aofstsmither1sifzethe3®ork for
SI A/ EBN 120361 panels 69a (10m X 5m X 10cm) to form a
anChQFgaﬁtPclé§GBF§ §¢d§alvﬁ@éﬁﬁﬁgmﬁﬁﬁﬂlﬁ§a§bﬁpﬁglsfdﬁ: g, I, H

enas TR IR 0802081 SUS 150 G TELGALD LA b ocing

panel Be ePlar stegpAangngext@nds the xl engdnh rﬁ@y 1@@ aRkerisistMaWed and
5 the main panel 69 neasures 100m X 100m X 10cm The
slottgdaltq hpfih the mailn pwfdingD pegebe 6%t edddd viidvehepanels

69a yrghgtiggeadgh[;lboghgf %ngura$ gIL.é a‘}?dt O\Peo£)l'£raets,le%r?: on these

ase con Ion provides nma

meta&ﬂl&fzama&h@asf_OlMal’ie:StpaﬁgalsSI 62 papehsasdrenyobe added x 10
and attachnent boards 75 may be affixed. 10 A man nade
cm. p%lﬁ%| SEFUCEVFE] a7 139 FUPRONitE Vasrellatkbt wef an overhead

crank®'dy \Clrﬁ% 1 JACES - md &R DY GBESﬁ&eﬁgﬁurzﬁoﬁL%Cﬁgaﬁ 189U Aori zed

nt er constructed 1 n val I NCr eases

h01stbe geemiaiyc dde nesdd nighi tsiaiflgcef ar edbr(kftrhhftﬂmﬂlafricf%onversion
valley by 10 tinmes. Upon, K nodification, the valley is
of nﬁ&%régléaVS §@p68FP &eééPBEyhépliéts%ﬁf?PétéaIGrtPﬁe§°r the

collggglgﬂpglfatég(?jé dftﬂ'?' Eﬂtgltsl E‘:’grorda tri@]e ﬁ}%eﬂ%tgurﬂa!e%restlng

occurring capacity. ew Se, he valley is
nestei t hardd véotri cafaamiskitiyng paaeks cantigdayisn, repair and

, ernittin% it _shall be able to support an avian
malngsaava?iw rHendFE§S80VipmEieot Srrestrppl gntxasepngsé may be

cont $BRAEH! ¥y miichs B JRde M fiLathans LARESY S raps .

In yet another embodiment the features of FIG. 2A to 27 may
be combined and integrated with FIG. 4B to FIG. 4G to form a
high density habitat 17 as shown in FIG. 5B and FIG. 5C (top
view), such that the valley may be turned into a high rise
nesting habitat for breeding swiftlets in an avian
“condominium.” A lattice of galvanized steel channels comprising
C, U, I, H and V shaped channels attached to a structural
framework provided by I-beams 80 and 89 may be used to hold
nesting panels 6%9a 1in place. I-beams 80 and 89 structural
framework may also be used to mount an overhead hoists system
81, 82, 86 to 91. Each main panels 69 may be mounted vertically

and assembled from a hundred individual pieces of smaller sized
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20 the overall efficiency of the production facility,
its cost effectiveness, econonm es of scale and high
productivity per unit area or per unit volune of the
edi ble bird s nest production facility. Wre cage 22
SIA/BBN/yU208ers 21 covering the habitat may also be
repl aced and substituted by a solid roofing structure
97 25 nounted on girders 105. Referring to FIG 5C
panel fe 690vetifie X- Bbmant hoemii g Fonmaya baghntial Kedbfler sided
operating a_crane or haoist to.lift rk-cage ,82. Th
nest (B8 AL I HPEFEIRG /s JoterRRP ot d S ere speifiabpyatic X 50
mete2gdaphed e@gehpnento conf tauced hA sHihcbhe pRAELFbRilt end to
utility 37 SI A/EBN 120361 purpose of the edible bird's
end wash fhedUGitison Pard] | extersisintiae dlengtlastei 4100] imfettierg . Now

i i ncl udi bi.e d 6, le 9 |
the FASRPREREL' 5 HonBRg 2oy Somod oMot oty Mg bk lnghength
of wEh HRhACHS I REyT Ve Usadruddrer@mirdy egorhiatA Mildition of

nmotor 87 noves 5 load 82 vertically up and down in
new [pangkeh Bestthg momllatden ppcveass. nfreh t Ae ¢Eiiguration

k- 82 bet i nt_AB int,, CD,_fram qne
proviBEK REREnER PR LEEE, RELELAAP SRRl MistsRnd sl 9 may ve
adde¥Whbh8 8PEOENREONTYESrdde7svalak, ¢rOQ 82 xket Wween point AD

and point BC, fromone nesting panel to another.

Hoi st beam 81 is 10 supported and noves on top of a
f fafElstiafs PNt F2besdwider testd npabwraki Mhbte¥Edhad two

oG08 EL8-BR9R5n 02 ELENLLCLIRL L) Lo 38, AP S BUOHED ervass

cons@kutbedoyvar bradnheusil JAHLlEPi Shobysdedn Be MPdrtical nesting
initially be used for constructing. 15 the nesting
surfpgpi t &rea atxdr fite i mepetiiem, V@ghw, h¥i niénartd@es. Upon

modiﬁ%?gtﬁﬁg fQﬁlCog%?%%%OQSogmgggibEEMAEél?hg&gkeks agglony of

véstihg 0 bird"s neSts buil panel s

swifbluedeed® ofineed etBeaboptlagioundidmely. SStruts ®Figinal and
hol ding the nesting panels in position wth washers
natuggy lije OFFHKE YAt CaPREALYo LAESWEPEF fAcéhey vivddey is fitted

with 20 vertical nesting panels, conditions permitting, it shall
be able to support an avian population density 20 times of its
initial nesting capacity. Such man made modifications improves
the overall efficiency of the production facility, its cost
effectiveness, economies of scale and high productivity per unit
area or per unit volume of the edible bird’s nest production
facility. Wire cage 22 and girders 21 covering the habitat may
also be replaced and substituted by a solid roofing structure 97

mounted on girders 105.

Referring to FIG. 5C, the moveable I-beams mounting 81 may
be installed for operating a crane or hoist to 1lift work-cage
82. The mechanized 1lifting system may comprise of specially

adapted equipment configured to suit the specific wutility
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20 of hooks 96 and spring 95 designed to cushion

distortional forces. The lattice work of channels (I

H U C V shaped) holding nain panels 69 together

may al so be partially attached and secured to the
SIA/EBNyUcogeLof |-beamgirders 80 at the top, and

nount ed on a concrete base at the bottom 25

Cccupational safety and health hazards associated with
purp@eekpiig tie Gdddtlenhdiigitt’s cwdtemuadpagdion €asiild'ty. Standard

. nests .or _hatchlings ndr eds of nmefers ghove

inauffELE) TREFHEY SR TR T LY GO s fhes cable 90,

blockNdHat thak1éi 611 pewestd PERNEledt Fi I MHErs BB el and 89 may
managenent system and proper training of personnel.

be agguarsd Sow EEY 120361 agvbar eoowbakmat Mgiramohekglefis moves

be achi eved by neans.of standard industrial
loadﬂ%%%tgeg%ﬁzegﬁ ruér§ﬁ%£,dﬁrﬁcﬁgs&é%ﬁﬁqaan%?%ﬁ@%,panels 69;
moto#apsl nbiebr tEKS18ad, assoEl LM 44 fld g SOWAMRN AR And point

hoi st designed to lift 5 to 10 tons of |oad may be
CD, fizew Por SnHi Pifi flpeamadink neggang2 pa@elt W8 peor $dwes other end;

s 3SR rie B. fi, H Bk D S LB B L o R posn
BC, | Préet Weed th&sdiesi | Rinkaneks fagbhgepachyopithernadm 81 is

the work-cage 82 is hoisted up and down the vertica
supppyEed PRICHIFISFatTONteRt REhGY | Zoamal s wovettre . of nIaheams 80
|[ternatiy atin r r angene t eam af faur,
et Tb BB b L SeATEd THa oSt PN T SR ey THila 03 ana
grovakt ernaine IRy SDibd=a ngp t het Oppssigliededirhetli EdrrMrdRi1sion
used to cover a larger area. Use of safety belts and
of thara¥sskead MekFtated into the man- lifts 82 being nade
mandat ory such that only upon a positive 15

b | {,Ag=up 1 S$hLV 0Qi.G .fr t t y .
CAEE, LpEaUPSDEL B8 Bl Ot ATl B8 SRS MY ddiberucring
the aetsitdaiechdhitadwe orsisantds) inspaebienl | eefpad riawmadli@nance
be secured tQ doyble strands of safety |ines 85 _
worka PPy E@Ti PePERTeRT Plofeddfe ISWEEAG Carkdrlishiss @y harvesting

of e%&?Q%Z Fﬁg'gh%e§@§u%h@gtp%5n%a%%ﬁst%%nﬁ@%ggnyi%%t%@s above
ground level. Struts 83 holding the nesting panels in position
with washers may be firmly attached to the cliff face by means
of hooks 96 and spring 95 designed to cushion distortional
forces. The lattice work of channels (I, H, U, C, V shaped)
holding main panels 69 together may also be partially attached

and secured to the structure of I-beam girders 80 at the top,

and mounted on a concrete base at the bottom.

Occupational safety and health hazards associated with
working at great heights collecting edible bird's nests, eggs or
hatchlings hundreds of meters above the ground may be mitigated
with control measures, industrial lifting equipment, a rigorous

safety management system and proper training of personnel. Safe
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20 top roofing structure 105 or girders 21 of the

nesting habitat 17. Safety cable or |line 85 nay be

designed to nove along secure railings built paralle

to the orientation of the nesting panels such that
SIA/ERR/32086Y |lines closely follow collectors nmoving from

one end of the main nesting panel 69 to the other end.

The 25 railing may be secured to the structure of
accegpr der swapls. at( @At i hgigbtrl @aysdre berhdenegoibit Beans of
stangggdpmr{gﬁ :LalThﬁoz. ge%{'xd I ng?ﬁe Il'asnoetsb,lesr%s %gd mobile

nd r ee n autona rcally as or's

crandB( dm- 1ifc MiirhicReSt ANg RANEISiHDd 391&%58!\&4@9%@&;11: A
Alternatively, line 85 may conprise of f ixed |engt

hoispf degdgpied st ahdEl I5i n‘é% LAnhiong febmlepe ey rlef usgd for
11ft§}1§ucat Ul r]lo 46{3 aE; . uggol eﬁ’{%So(anl ngegéﬁgay Jtdeet hby side

hed omm W i ght

facihot tha) epgooité h@itédeidw keemod taldld at@tthoihtﬁlyﬂll”jﬁtwork and
as the collector noves up or down at slow speed, the

combsahépygm rsscanpaws iandetyerond wohine stdpemmsme 1s) ﬁ@cnglg each

reely, afety cabl.e. .8 | f an
OtheF 2 coI 1?31%13 m%gsxgo&}n L R Y % éhwnt ﬁé’eclveprtlcal
faceéuﬁ.ﬁﬁabmﬁﬂhhylohoﬁkﬁhaHGriﬁcSﬂi}@&l OfdRerhdite. 8 L i PRidkhative
tightly onto it to 10 arrest and stop the |oad from

Seatﬁﬁﬁll%ﬁf%ﬂﬁﬁ%ﬁﬂt Sachteam etdf cEPps daSRFtOIrsi sepged in a
straggﬁ ?cg:)vpr %%hpl ggc}?r %l\@eq:?xlaBEeusggrson | Cln% E’ﬁ(fe eto}ppos:l.te

ai neéring equi prent Adust

dire8y$brNMBa{ Obe Widdd Ngb aioxhﬁi @htl&rg'Eﬁeyé.réée readily
avai lable in the nmarket and nay be acquired for use.

For the purpose_of 15 redundancy a m ni nrum of at | east
t W8 pPécestefyshrdty @P@p§wﬁﬁ§ﬁseﬁe%ﬂ&9$q§§e§aéﬁt° the man-

11££601d22Ch 0l ng CRAABEC h A L 2ahed dyONeport hAYbsicive
eln e |d flgu

I'l ne.” Four pieces
buckEmngtupnpérmtesisefm0g$ucﬁrsmfeh¢ ebaps may hdemadsitrols of

mandatory before a collector starts work each and
a hodggy Yh] i e RechPetahedsenf PGtigatRe Oxf St |fFfpant (s)

EachMRoT8% k8%t rrIal'}‘/e ailrgoegﬁgé tge@&ré&]etéatighﬁlgl isrt):}ands of safety

lines 85 affixed independently of the 1lifting and hoisting
apparatus. The securing point for the safety line 85 may be the
top roofing structure 105 or girders 21 of the nesting habitat
17. Safety cable or line 85 may be designed to move along secure
railings built parallel to the orientation of the nesting panels
such that the safety lines closely follow collectors moving from
one end of the main nesting panel 69 to the other end. The
railing may be secured to the structure of girders 105.
(Referring to FIG. 5C: between point BC and point AD). The
safety line may also be released and reeled in automatically as

the hoist is moved up and down the main nesting panels 69.
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by pulling the clips down Iine 85 at speed, and

ensuring that the clips |ocks and | atches onto |line

85 each tinme. The control room shoul d have overal

control of the operations of all nechanized lifting
SIA/ERSIEXB3I6L th secondary 25 control being delegated to

the collectors and harvesters upon requisition via

radi o communi cati on and confirmation by neans of CCTV

ndhFe R ¥y t he 1er I8%ar BaY SkdwRtisg off pdiigeeal lengths of

f n S 0, Wor 8 and at.tachnent .to

aoun P81 Ep¥apdl (RS A O B Tionl ot o 105
to thdCRrihal pesieli.ve.i4@ IYsNViBN B2038igkeafl aowat w@bhok slight

the attachnment of safety lines 85 forns an essentia
weigBt grigl- gi-nput kKgbr athethe ebeEban c endgief sthaeddact go keep it

up 0 tq the nechanized lifting systens.. In one
aund PR TREFEndit EaFery SGrah, WTE W (Sho couh 4 siow

spee@|l tBOl s4A2r Y Ot15) 4Bl Wnd tSL 1V cabllLmfentdftet ¥1iding
| ine 85 and work cagg 82. Safety lines 85 may formthe

freeppsidp veort edowial SahfiFve srlrke cdfe 8Zfananéhewheii n the load
' [ 0 forns . the ative.terpmnal,.. Only when

(0012§¢§%§JIﬁ§2328g0§%eaﬁr5he¥$§g g@%ﬁ?EdtHé fﬁéphé% 9ﬁ§;%cally

lock82 aaid deskpeat eshywi nisecags | hgrigpehgcttigallei babbt it to
be conplete. This conplete circuit forms a positive _

arreghpafdsfgpRl the tprd PLOOR of hb®e Hbitdren o Pehs gefleitad clips
o t he .hqi,sti L.sB, s If. th f lin ar. .

s i s

seathobslitss cubuntéinddeing orddplpridiy eradly OMRIstHi@8@ safety
such a power cut off to |ower the 15 work cage 82 .

systemp e fpTt "ame g ciihdReSpht f ar TReYhaisnkeadylpeavailable in

ied t ajety : e n af e belts
the a téécﬁitedgﬁcsle%% el %gt (?C{%r%‘;d;t go%f q‘lv%r'k %%Iée%ﬁ RrrPese of

reduh@antpnat henimasi of ver leyntd Si@naledds esml¥aFdtie clips must
mechani zed |ifting systemto power up. Crcuits from

be usee ¥ verel sGRPEFOREY: aPSERLE P MRIBE 10 28FaehRs to one
straﬁ?SéF?fﬁ%éJgﬁguf(bféﬁ%QeﬁéiﬁglkﬁthHﬁallEi%%§%e Functional

tests for such safety clips may be made mandatory before a
collector starts work each and every time he secures himself to
the safety line. He may test the integrity of the safety clips
by pulling the clips down line 85 at speed, and ensuring that

the clips locks and latches onto line 85 each time.

The control room should have overall control of the
operations of all mechanized 1lifting systems with secondary
control being delegated to the collectors and harvesters upon
requisition via radio communication and confirmation by means of
CCTV monitoring of the work area. Securing of personal safety
harness(es) to work cage 82, and attachment to safety lines 85

being made a mandatory requirement such that positive
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fail the collector is visually alerted and i nmedi ately
aware that the safety line connection to his safety
harness or safety belts of work cage 82 may be
faulty. He may i medi ately double check his
sia/tBfer2e3es 85 and to informthe control room Such 25
redundancy in intrinsic safety design ensures the
safety of collectors harvesting edible bird s nest at
conf yreatidrei gt sthandattagtimimte pifsksafetvpl iddes t BSsutidrms an
occupati.onal. hazards._1ln ontrast_traditional nethods
esseBfiah] |9y LR har oot FRE et BTG 01EonEs egjence  to
supprsrfa;_s@w@f dd 117 lnectRRStedct 8¢ tehymhi BgeaRppPar at us 41
Al EBN/ 120361 had resulted in many nest collectors
having fallen to their deaths fromgreat heights. Use
ofn s fEte ufisahe efuiiperinsdkousafety SAasiiged. Bf Iew voltage

chani,cal -Lifting systens_are _avail ahle fo access, .
curr otcg?Fegplﬁggtéj%u} u%nfgefngg eégggﬁg ﬁg%kga Ry tine 85
and ®6ERNEEGe SDUELHEHDENt BldLedd Ngh e ORb B He AHH4Itd RE terminal
enpl oyed, not for pleasure or thrill, but for

whilecdipydt | 688 pBRpostd. thicecwainr haigjt hd ioesfi pe forms the
squito netting Q. soft silk | oth, 84 be
nega%?Y%nd@?Wﬁn%%é 6g§?bnﬁ%Fnth8¥EF§¥f ?b%%ﬁqgﬁ%rare properly
secub@gt ity paRrel ¥oéR teaferma saf elksAghatedsayeihitl® can the
lives of 10 swiftlet chicks that had accidentally

electpicah 6drcyitt ke rcomriate or Thiedglompdsticea ¥ gt oforms a

pos1 {1y Dol g EXCERLeSRECRET gkge, 12kl 8 yomi s

to tIRCUREUsbindeaashehiphsantIrel aséi gafangs Wiadh wedl demoved,
. bounce, hel&%p to cushion and absorb the shock of
thist gEFFHEt cRBcECkERe BRdhdavWery taythRe RPbRedisncut off. The
nt.j oSLt,l uch .t h al | fledglin y -he
concRLFTEERRSPRLY, BOGURtabl Bt il ) Ul 1082, TRV Ber cne

work P@akies 40 befblgugit tife ggeenhaus&idd 16 fe@MdMitGns may be
Reduction in avian infant nortality rates helps to
appleaduriec a thar gafesopubatnessesr prédutaferediples attached

secug;é{é% gﬁg%?l Isl,lss?t%'(r%gflecg tvﬁ%kshgé’\’gsetgf %50%%3:‘%e%.tnio Erllaelr positive
input signal to enable the mechanized lifting system to power
up. Circuits from the 12 volt supply may also be connected to
lamps providing light to the nest collectors. If these lights
fail the collector is wvisually alerted and immediately aware
that the safety line connection to his safety harness or safety
belts of work cage 82 may be faulty. He may immediately double
check his life-lines 85 and to inform the control room. Such
redundancy in intrinsic safety design ensures the safety of
collectors harvesting edible bird’s nest at great heights, and
minimize risks involved with such occupational hazards. In

contrast traditional methods of collecting and harvesting edible

bird's nests by means of flimsily constructed climbing apparatus
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conversion of a single sided cliff face 16 as shown in

FIG 2E above, into an integrated facility for

breedi ng a huge colony of swiftlets for producing

tons of edible bird s nest by nmeans of providing
SIA/EBRYs20®s1 of nesting panels 69 nounted in a franmework

25 conprising of girders and |-beans structure to

which is attached a lattice of channels shaped in the
had frgsuléfeq Clnumany Hnaat \gollem nhavrimneﬂala@nnayo their

asure 200 _neter.s ters (Ie th) X

aeatHE TIER, GRals THia R 1eal)® 4N AHSHCGRBRESe SHOREMent should
be albgees. ofxfsrmiIm§¢mdlmne_1§f@ﬁ&%n’sysée&@gskee@waqqame for

slotted 42 SI A/EBN 120361 into e grove and
acceﬁﬁdeﬁ@aI¢Qﬁﬁﬁqﬁwnnaﬁ§§ b@uﬂﬁése1g§©vahﬁ§@£ﬁSﬁihﬁﬂuﬂHPOMS and

ed c anngls may. be used at g hq§¥avﬁ q 4,
CranB%aﬁ%f s"’fo S AT AR A AT FIOt s FHELBPCBRNG il ee“lP oye
not 88f pleshaped:channalls Mt Berusedupitibgal g Soses.

portions of main panel 5 69 for securing two pieces of
panel 69 together. Each individual piece of panel 69
nBye@easare mmt%ssrﬁ& foam npﬁ;gsluléal n&a:rtrlmge%nﬁ@ft silky

clotﬁmgtl g'lg. %léraa{llﬁ%% ah:e t?ﬂezebgt rﬁ?l nf p@lﬂgl ?9 EH ace 16 or

varied to sui et raih And- geogr aphi c CEohai t75hs
nest{RgJpanellisf fe hetghtHormSugh shhétyamdﬂﬁpt@d@@bbv&he lives of
. natural relief my be 10 turned into_a highly
switplebuERiGkes bFBad %‘@df aeppriﬁyt%wpﬁaaa@nn@uteeﬁmtélelr nests

or £REh612nPE S HPRIL U fRY IR 8 dflluce proper take-

of fsvertt ileaitl wdﬁnmiledidrntgeatmse 918a1c'1'éne suifnce vhet hetting may
beanms may be covered with concrete while the |ower

be sgguregt bY- FEARTISInEY 158 tefdaséd i pandonmricdd wpnld bounce,
conceet n t 03k O r Qf.i

neof 38 E8! R U Ml B SRR 250y 1o €811

nett¢ngcmeyehwumlamédngn rRtEdra] ingcopeitsicty sackugaked fallen
zi nc or %alvanlzed net al__sheets, calciumsilicates,

£ledgliRgeim Ba¥bokst e SRR HY chdt ¥er e dresPBne 978Vt etowards
colléééiéﬁap51WQ9deﬁ“$é BQBHQhEo@gtg?ﬁéMﬁJhéﬁ % N¢520 rearing.
adi 1y avai

materi a Such materials™are re e I'n the
Redupti&et in avian infant mortality rates helps to ensure a

larger population for producing edible bird’s nests.

FIG. 5D shows the cross-sectional view and illustrates the
conversion of a single sided cliff face 16 as shown in FIG. 2E
above, into an integrated facility for breeding a huge colony of
swiftlets for producing tons of edible bird's nest by means of
providing thousands of nesting panels 69 mounted in a framework
comprising of girders and I-beams structure to which is attached
a lattice of channels shaped in the form of (C, U, I, H and V).
Each main panel 69 may measure 200 meters (height) X 100 meters
(length) X 10 centimeters (thickness) and may comprise 400

pieces of small sized panels assembled together, each slotted
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and may al so be acquired for constructing roofing and

roosting panels. Roof 97 is securely attached to the

| -beam structure 80, 98 and cliff top 20. The

facility may include nmechanized lifting systens and
SIA/EgNyppeR$181, 86, 87, 88, 89, 90, 91 and nobile work

25 station 82; hoisting apparatus 160 to 180 as shown

in FIG 8Ato FIG 8D may also be used for collecting
intondshe bupve iantadhdenbat dpms cpreyitgdorbyl ithieskacgalvanized

16; support.struts 83, safety nettin 84. The f|anks
chanighop o O (119, "o TEPeahy O a6 abg: fstlrtls the edge of
mainCpRakIYCEed €fa ,absigkBe SiQOESE £OEd Blghile T and H

ile other 43 SI A/ EBN 120361 parts of the habitat may

shapgdj Fhapaetgveredeenusadeint tuetmiddla pewtXhs of main panel
Normal |y, the interior of the ro 97 has a low.air .,
69 £PPoRECHEHBAr EU0L BEPES et cPPo7L Wi ERICBRGH | SEACH individual
piecBatgf alpaidl dredf t maQf Re¥3niabl gonv nd speeq dYechO physical
dynam ¢ changes in weather and climatic conditions.
arrapgeinagter apficapbnfionneticnr oAgthasied zef ofwimad nnmpanisllow s may
over .the ext, rnlal ucture of the roof 97, while  the
f

t € .
be VEEISH At o A (T S 1SR heoonditions (..

clifgnclRanaed. Bidh whdd es@naRpi8autndyspagdubgiveenibthenay be
interior and exterior of 10 roof 97 creates a

turngpf fiacenti diighles erauwitice Jnpedimg rnipcdli tyexa producing

. higher .pressure than fast noving air..Thus the air_,
eain bR e B G ub R R R ER AT SR P Pabb T A e PG fapeally
mounge@at®ibedrang bt h&adi rodr 8apebereyerdedvent 1 ££1 BXt ablaked 1-
surface, causing a wnd-lI1ft effect as experienced by

beamgh@8ae gy savifecehafes hef bebMsaimast dfet awwrysd Suidhh aconcrete
wnd-lift or wind-lgvitation ("wind-lev") effect may,
while, f&g t%oé”'erro&a% ?€ tﬁ%%?m a%él Blgyblbg\/\ﬁ e&asi yfé/lnforced
concteper @8bt Mgs SHH UEb UpLeddn@NodfSs 18Y. I T W Mg i Gray be
wi nd-speed nonitors and dynam c pressure sensors 118 _
consfguAted oAft heckkderfovennd Pad¢ ntek i orondretr and roofing

mate%&%%%t8E%Br$s9ng088§§u§ éé&”%fﬁglo£15£{¥£ iggalmetal sheets,
calcium silicates, calcium carbonates such as chalk, limestone
or water resistant wood chips bound together with binding
materials. Such materials are readily available in the market
and may also be acquired for constructing roofing and roosting
panels. Roof 97 is securely attached to the I-beam structure 80,
98 and cliff top 20. The facility may include mechanized lifting
systems and equipment 81, 86, 87, 88, 89, 90, 91 and mobile work
station 82; hoisting apparatus 160 to 180 as shown in FIG. 8A to
FIG. 8D may also be used for collecting nestg built in cavities
and caves 18 on cliff face 16; support struts 83, safety netting
84. The flanks may be fully covered by solid walled structures

constructed of wood, bricks, stones and concrete, while other
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weat her conditions, specially configured trap doors
110 on the roof may be designed to automatically
swing open allowing wind fromthe exterior of roof 97
to enter habitat 17. Conversely, the vacuum ng effect
sia/BBNfDgosxi ernal draft sucks the interior 25 air out of
habitat 17, causing the internal draft to nove
faster. Such that interior w nd speed picks up until
partgt ofiedihley hadjiralti 2@y tdiel ldxtles nadvered speedgel stoneture 21
form vanes type trap doors 110 may be activated by
and ﬁ%ans of manual or notorized systens to prevent and
avoi d stress, strains and damages caused 44
ih&rEaBi\!ﬁO@ﬁé bntwridr! @ tthd NEodPOb7ShEECUr Bok dHEr flow
to pressure differential) . Such vanes type trap
Compdn©dstQ1©hﬁa¢XbermanuaWhychacpmpaneasbyatheatonnroﬁrafts of

m when. t he a ted dooys 110 iled to, cope wit
var i fRES\ Y o FPeBe cobe. BibiGa £B=nECs,  Hiakrsier  and

cllmaeieva;tdﬁmtqlo@@tro]ﬂuﬁlsnc_I,Ot%gacan csosEndy kksehh. dukts of
another form trap door 110 nmay conprise of a spring

wind| sadellowi gvay abpaﬁategndéssgmgqtu@eopénthe roof 97, while
aut onat i.ca y, eans ev effects. doar .

cne SHRSRE MERHG ISPy HBE TReoint” iR o SR WHRlp2d. This

d1ff§9@ﬁ¢é| QRS .widhefeddt BEBRLeRl EhRN BSRWE K0 Pushesterior of
trap door 110 upwards such that the spring |oaded

roofd@dr scr%fteesau@oﬂatfﬁéﬁien?lpbl lxgsepen [Bindse shov ntggvmg air
fron1t e extéﬁlorfenEers t.he interi
R

exer}% blat V\%ll n& OV es St he &t r RRES ?ﬁ‘fy (c)}rfhulsh the air

pressﬁf@raeelﬁyr6a0&uﬁ e rmeaf dHeffre off SPeESkBEE is greater
through exit points. As the internal w nd speed picks

thanlshgpaw BEeRS TR @ﬁ%rfz:sd eThathen ext espedd sunf@ce, causing a
w:|.ndW!1.n t \ff%fa:ftecattg 0 eﬁl 88“ nygl E\U g%euﬁr]odﬁatnﬁc shapes of

Falized and can “otit .
alrcgagssw5ﬁ§§jonal view X-X of FIG 5F in another
enbodi nent of present invention. A wholly man nmade
artificial cave structure 100 both enul ati ve and

SPHER o i YERar L BB nat ur iyl SeEkiAtiay Caved-ley") effect may
causgogﬂét 5:88§ g8y tge shaast LGt %@ Wown off easily. Top roofing

structure 97 and 105 may include multiple wind-speed monitors
and dynamic pressure sensors 118 mounted on the exterior and
interior of the structures e.g. caves system 100. During gusty
weather conditions, specially configured trap doors 110 on the
roof may be designed to automatically swing open allowing wind
from the exterior of roof 97 to enter habitat 17. Conversely,
the wvacuuming effect of the external draft sucks the interior
air out of habitat 17, causing the internal draft to move
faster. Such that interior wind speed picks up until it nearly
equalizes the external wind speed. In one form, vanes type trap
doors 110 may be activated by means of manual or motorized

systems to prevent and avoid stress, strains and damages caused
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forman edible bird s nest production facility to
breed and accommobdate an ultra high density avian
popul ati on conprising tens of mllions of swiftlets.
Such a man nmade shelter may be structurally

SIA/EBNf1203&4 into a roosting habitat .17 conprising | 25
beans 80 and 98, a lattice work of gal vani zed channel s
inthe formof C, U 1, Hand V shapes nay be used in

by SeRiYRY i g vi BBal prerks Sftyvetelrs 694dBssent? ed pressure

dlff%g%m:%%f lsﬂgt} Q}%%xeggg eloérgé)) dgggg:fjplpog lrr{\ﬁl?%ob%e manually
actisated s B3 then aenthel | HodmnalvBen 4 Hd ALGBMNA28E61d00rs 110
This internal structure may be surrounded by man nade

faile@ae® RQPEs ¥bHBt rt'd'tet edinfom evek e ifmetst.on@s, cteypled to
auto QgedC£ :{\?a{tel Orgqt tc%et%)(toereplalor Cﬁg%gb%ﬁo%ﬁfﬁglf

omer portion O may c8 nprrse
rocks 101 bound together 5 with stainless steel (SS

3].16) anoteerlEdbmand consr dber rNest i ngy aghplsSkted of a spring

reinforced concrete wall 104. The upper portion of the

loadgd)| $lHANG ARRAIG 1R t4RF IFnashele el G MEFA dsddiyd by means
of erIci1 l%% Béz@feé%%es 0888£et %TO Almtagr r@é ' \é%ls){_phhﬁ to open

cave wal | s may structe rom conmerci a
outwamalbahhagrech&ﬁgubandptﬁcﬁs omlgﬂebrknh&nﬁﬁmfn&eﬂ pressure
together with nmortar and concrete. Bl ocks of bricks

pushgg " Greb) 6o8d %%OFlltgwagléSab%%Fél n‘ia%a% %ebépaé@a dgaded doors
t
are Qﬁt&gé.@gcgpi(;?fﬁr}?ﬁ}éd é;p 2o Ct e é{.{}@.nl i thé’l dind from the

I ncor por at e ul'ly
exterbDveredtenof tBE mAyebkor cofishabttar ivoahdohbttes the air in
concrete and_gal vani zed steel sheets 15 secured to

© gVtEEREt 1050t THNQut Bt ToVdt | iR st o wihies gpthe before
dlspQPQﬁé UCh 25 tdy Mater; f1&f aig ng, eﬂ{éérr@i% P! }peed picks

medi um 109 t©0 support vegetative growh cove
up tbhequhdlieeavhanekabirhai wiﬁdaB@ebdeedhegw&hﬁuabureffacts on

t I eene and providing a cooling interna
the E60FTERHTUC DT eTHE CRVEEa4)SEanTREy CBECRRFER (Poed

and segregated into
FIG. 5E shows the cross-sectional view X-X of FIG. S5F in

another embodiment of present invention. A wholly man made
artificial cave structure 100 both emulative and simulative of
naturally occurring cave like conditions may be constructed to
form an edible bird’s nest production facility to breed and
accommodate an ultra high density avian population comprising
tens of millions of swiftlets. Such a man made shelter may be
structurally configured into a roosting habitat 17 comprising I-
beams 80 and 98, a lattice work of galvanized channels in the
form of C, U, I, H and V shapes may be used in securing
individual pieces of panels 69a assembled to form the main
nesting panels 69; industrial hoists (81, 82, 86, 87, 88, 89,

90, 91) and supporting struts 83 forming the internals.
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sections internally by walls for the purpose of cave

managenment. Passages and access ways may be

incorporated into the internal walls to enable

passage of wind and birds. Such a nethod effectively
sIA/ESO)edessxonpl eted caves ready for occupation by 25

swiftlets from new extension and constructi on works.

It also nmakes possible the isolation of whole

SElei$ onisitefrnEiie spanptur@nemaxca\b@ Burrdiupdade kpntmegl made

~cavBh R EEe i Bl R, BB GRS i ey ans
concB380e NBLEHS1 M He e tha-lasn 's[’cr‘if&Sfre"rG TRA1ERNC120361on of

section. Lengthw se, the cave system may be scal abl e
the watlh mew cexrmnﬁeorﬂ@rm r@%ﬁi%ongclys adl@édbppnd together

o SRS A, GRS AT LR o
agallsgﬁll égf‘élﬂ@gr@é&vé&%é'@at Ufza1 |1®ht THY ddpR M rkdbnlds the

while |anp 103 nmay be specially configured to produce
wallrwdywheecohehyuhted eﬁosmmliigrmoonﬁSaéOau boupdewith SS 316
. US Patent 6,766,767 nj.to i ncrease.the
wireg o RBC EOETPht e BT CBEUPEITE LY SUERC o FBTRod AR} Spemay  be
consE§§&€gd0&&dﬁ“kbﬁméﬁ&ﬁ§h§#'b@ﬁh@ab@éqwéaﬁéﬁgﬁﬁiﬁ pB€ces of
i n enhanci ng the reproductive rates, eggs |aying and
brichestiemprded viegesherd wahd ofontigdy | and afonsmielte et Blogks of

. _produci Iar anpu an uantltle
brlc@%n’pﬁﬁs:}lﬂé"’ %of ederb e glrd %st"%a ﬁsﬁes??ngused as
bu11§§ﬁ§08016#61@@lﬁté | @@mmlawteecrmtv)ané_lagm ifeHpdi@ted into

i mportance to swiftlets for flights in caves as 15

the tﬁéyrurcéuyeon ¥hialgh| yheevdlwdet! biozexsathr Jscyzcﬁ enfandmay be

l.ocati on t ni que navi gate.in tot
ConsgﬁPﬁE% s. FAT g|r grsganér %rué%dge lvan %es?%ﬁﬁﬁj sheets

secutk@dl est gofRderOl 1@% s mr@w&edc@éﬁlatgerca Is/cdﬁwmaqu may be
springs to cushion and negate damages due to earth

constreabed. wikle Vabr¥ meletiniih fRatelr<s20 B9 &nd ls@@ddiurg 109 to
supr%LV%% é%thVe grow%ﬁdlﬁ nﬁRﬁgnﬁﬂ?nQﬁéSwﬂgyeb%v1an habitat

17 and breeding structure in natural greenery and providing a

cooling internal environment.

The caves system may be partitioned and segregated into
sectiong internally by walls for the purpose of cave management.
Passages and access ways may be incorporated into the internal
walls to enable passage of wind and birds. Such a method
effectively isolates completed caves ready for occupation by
swiftlets from new extension and construction works. It also
makes possible the isolation of whole sections of the
partitioned caves for disease control purposes such as the
fumigation of pests like ticks and lice. The cave may measure

200 meters high and 300 meters wide at the base 1in cross-
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encased in a concrete base 108. Nunerous access ways

79 may be designed and built underneath the edge of

roof 97 and stone wall 102 for swiftlets to enter and

exit artificial cave 100, and to enable passage of
SIA/BBN/amol3€ircul ation. Holes left in between the 25

stones 101 and 102 used to build the cave wall also

assist in air circulation. FIG 5F shows the bird's
sectéy@.vﬂ@wgghwésgi,ggmei cCaed AHABemsYeyerkef scalable with new

' - CO ed arti.ficial_caves. 100 i1t for 47 .
exteldiSha tPRARELT b‘?oer}etalunﬁ‘é’u%v%iyft ety §§od&€§°&a‘f°eﬁge avian
demoBtraphsc Neficwthlhet s sash gh118ndept ogdaetfontf agi lddte of 300

may occupy a spread conprising 100 hectares with open
percephdrPeEs¥sd®ed for the future construction of

additional breeding facility. The facility nmay be

S d 5 k tryg e it h
CSEPLORE, 1 pRoRlile SlaR | HELHED £ ) MBltae a7
whilei ngeg bylamapatbe?dspedilall 111 3oy g@edpret @iicethdly Hdde wave -
redator traps arrangenent as discl osed above and

lengghowﬁ bR OFING  B%G BHY TR GRs2AisRAPARCRater USetRatedd 6y 766,767
oi ediu 0 Lt s.\veg ' Wt f.ar

by % all'rlf—’tlls sucjhméé %61%#%6;%1,6 Ill‘Zeé ad%(,yg?%{\tpean,ila%%%. o2 poultry.

Suchpaoviedhng @ayeba]e edtadslkatde der if heoway ey, acquired
cool ing and shrouding it in greenery. Bird s

: g . ,
for gsSppthigSTRRdCdRanctied| FERFREUFE HHE c &PdeFl o ?IFfay L pEiNg and
15ed : Ll izefr | - 0 i , ;
nest$1E0sBEEILE G EEhd P RPEOIAM BY RIS oo proucing
largpr eanales: eaaedof hig@nspetitdties atcmgobsind b toakr | afe edible
. wthin the breedin%,cun1nest production facility.
Lirdtgngiester afrCh 188740gl IR a (WBYRRDIIE SRS NFRy2 FRECMENL )

ok nStal 0; toth ' n uet :
Lighg e qehq ARl tencl eg B LR T Ca EOE QR PRLRVEE, caves as
theyt heehyabidnat af diidhiry heleveipagedi dniswsdnarlu@yls@etnheand echo-
rapid growth in avian popul ation (300% per year). Due
locaspop ot epanhdnemit tO R haptcurids teaduPPKERERdr eds of
neters, |lightning arrestors 117 nay be incorporated

ipt @ therdid dbRES structures may be designed to rest on
rollers surrounded by laterally mounted springs to cushion and
negate damages due to earth tremors. The footing of main panel
69 and securing galvanized C, U, I and H shaped channels may be
encased in a concrete base 108. Numerous access ways 79 may be
designed and built underneath the edge of roof 97 and stone wall
102 for swiftlets to enter and exit artificial cave 100, and to
enable passage of air and circulation. Holes left in between the
stones 101 and 102 used to build the cave wall also assist in

air circulation.

FIG. 5F shows the bird's eye view of a gigantic man made

system of inter-connected artificial caves 100 built for
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such as caves system 100 and sentry towers 114.

Li ghtning conductors 117 may al so be installed

i ndependently around the whole facility to protect

the eco-farmfromlightning strikes. 25 W nd-speed
SIA/mBN/ttanseand pressure sensors 118 may be installed on

top of roofing 97 to detect and warn of w nd

directions, speeds and differential pressures build
breedgdnghisyh fifd g teatoe Rrodee fdipledibiast souwestisnd-They breeding

effects.to the r.oofing structures 97 and 05, 48 . .
and PR 19PaaP AT (ooleingoSt POkt (h o2 BXRA eGP RG:Sing 100
hecthaist a;ti%_hsfb?élnd ke desidaned tfrbeane! futief i ddtftduction of

wel | drained, dry, cool and humd in the hot tropica
addifdgnhér bregdingedeicidisy . sThectfiacdd ity mayndteursurrounded by

drafts may be assiste ith notorized fans 5.induce
a h%ﬂﬂi?#iﬁ%a %ﬁ%ﬁ%ﬁyrurl %AVf%%I%ggréaggwefﬁoﬁgﬁgbUlq% on top
of drtel&vdted epRRBANURE ST ITR)eDELPBLENIRaRER Al WH11 0189 may be

degrees Centigrade in a dry environnment. Brightness
protgggedudivdi te (Doedapul Hraps émypagenendf ashelimslpsgld above

cave _enyvir n Al | jfiglial _roosting structures .
and i o 0eon s Tttr off ps"BbY BO90 BGCFenFAr 1m S0il
medisw f1d®t subpopesCreteithitGakl Ygrdwdges1D7 fY Peaktd such as

into cliff-face 16 and caves 18 dug while holl ow
creepeireks 11888 nFotanel etand ryciiidias sieogiradise amdeshade for

Lt nd cated dJnternal. surfaces 59, 60 for _._ .,

ene ik oS80elo: raPuetborndu THAR G 6 Ry Baibayy Biva's
drop@ihgsvesdd calasdr kagtesctedciFddiat cdhe ehbbt f as€ used as

and caves nmay be chopped with an _axe. The structures
fertdidard e i grRUEITN nBRi RFP¥1der SehAPN3RFEate @hwabs and

f.ar 1 f t t cl.ing: a upkt ' S
plared R SE50k, 2p3cbEBY 1 s 008 b cHIBDOER fon ng, gooas
carrddder &isRsn thdeblabddng blm pestrysoQEStid®® BdElility. Tower

groves 57 may be included in the design of all nesting
crangg 1dfy &6€Gﬁéﬁeéo°ﬁaii BPyeaheetPeas BRY ppe ninatrilled to carry

cli,pging. surf t i f ts j.uveni|
out PEF oHﬁ%?gn§°%%%§H8Eg§nn2§bEwM édd% tﬁgg HEN S Re may be
shifted to one flank of the habitat for further expansion work

due to the rapid growth in avian population (300% per year). Due
to the height of structures measuring hundreds of meters, -
lightning arrestors 117 may be incorporated into the buildings
such as caves system 100 and sentry towers 114. Lightning
conductors 117 may also be installed independently around the
whole facility to protect the eco-farm from lightning strikes.
Wind-speed monitors and pressure sensors 118 may be installed on
top of roofing 97 to detect and warn of wind directions, speeds
and differential pressures build up which may cause potentially
disastrous wind-lev. effects to the roofing structures 97 and

105.
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provi de ease of passage for wind and birds. The top of

the structure may be partially covered and the

habitat nmounted on top of an earthen hill or nound.

25 The nesting habitat, swiftlets breeding and edible
SIA/BBNA1s036®Sts production facility may conprise of a

conbination of: a wholly man nmade artificial caves

system 100, converted natural caves 77, nodified

néﬂjr AORWGIME BErugsHrAEdedardostdsignskst habibtpbs 1should be

. 63 t 0,68, includi rposel y .abagndoned hujan 49
aesifsged 183 e PP RILRLRE SR IRR RIS, 4 &) “doo1 ana

humifuriposehy hett swagaral Ofestndl ar weln vERde 18keUCtdi B tures
specially built to attract and provide swiftlets with

withy natfwraind d¥Rétserealy blsedrAgighednesttilngmotogized fans to
Extergal “ﬁgﬁ %n ure

. . d.fencing 23, .high wall] ed struct. .
inaul SaRar 180, A EoFag P clel, e e, ot G’ internal
tempERYELOPE NPa$ APE WRint®Rhe®lat SP i tth IDOfasdFdicd WehtSGrade in
and 105, man nmade cave structure 100 and security
a dyyr apyehEeRReRs. dikdadde¢sisn prdsehumidient | 690%) would be
ct t swiftlets fromnatural enem es e s
e PR AP ool RE B baaraTe R ETTI Y iy R ficial

roos8sn§WMstrittiess €8Bb€Bd MAREOr Sood 0 HRARIr hAGS gr}sS 59, 60
(attacks chicks) etc; terrestrial predators ang' wld

builfnifeg swifdH e sk prErB, vartdcedly, diedeescdi’s, may be cut

. S k , .Shake i zar.d l.arge carni vorous .

inco BIRREREReq (PN eBPRSTe dVife BARIA I Hoocing

panel 80sdndg diahiikak fsRenld nfest akben wrmatrdiagh P&sdsS serrated
such as mce, small rodents, 15 soldier ants,

integpekr iEHRasest idks &hdf Py cprowiding| fe@thglds for swiftlets

co L TLIGLEN, L SuhaLED R ENE B e e cuvee

faceSuhfit beteshadygpaecheptedowi tndhyi el Bectdonsctfrddehould
caves system 100 or 77 which are partitioned and
be desqopgdt & Mymnive 20erlestabf swakreat atgapforntsadslets to

clin%altloS Bt Bgiﬂ:o%ﬁgigf fne%'%%. %0492} géjc{'gerdfgﬁnr aactzclagn'such as
| passages and ‘access ways adi ng

pock marks, small holes and raises, indentations 59, protrusions
60 and groves 57 may be included in the design of all nesting
structures to maximize vertical gripping and clinging surfaces
for the swiftlets and juveniles. Perforations 72 and 58 may
provide ease of passage for wind and birds. The top of the

structure may be partially covered and the habitat mounted on

top of an earthen hill or mound.

The nesting habitat, swiftlets breeding and edible bird's
nests production facility may comprise of a combination of: a
wholly man made artificial caves system 100, converted natural
caves 77, modified natural <cliffs 16, man made roosting

structures 15, 54, 63 to 68, including purposely abandoned human
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to the cavity may be closed to prevent birds from

entering. Liquefied chlorine (Cl2) stored in 1 ton

druns may be vaporized and piped via SS-316 or PVC

tubing to the roof structure 97 and 25 105, and
sia/EsN¢agsedeiromthe roof-top to fill the cavity with a

concentration of 5 ppmto 10 ppm of chlorine. The

chl orine gas may be held in the cavity and allowed to
dwelldpgk" lLor andf buihdimgs Thepusbpodseakty ebsf wayacate amt similar

trap doors 50 SI A EBN 120361 110 are opened to purge .
man | 1880 o R SHRHRRY DIPERGALAE OBk Deriba ot L AGEChTRY | mpovide
swif8astEONEEAt 4t P MY e ITRirdRIIREdINGt BAdUResting site.

rel eases. Standard personal protective equipnent such

as chlorine_gas masks with heavy duty filters and
sBrLegnal avatd 8NGr EaRGIRG AppahEduswakledbestipigtune 113 and

T T

soligmebbrt erelestirbedor enbei 0y, rea0penes dHfe daRidAION.00 and
O, large industrial fans with blades 4 to 5 neters

security arEpBFeRatDeafs@isebopedvitcPForet HrRpfhion rotects
I um ' of lorin . Such
tne BPEILPE HRoli FRGREET SR s eoRReti il AP tpbaarors
and bpitdsl &5, paa¢ feterd dsaughls, chaawies ed éaded he raptors,
cave cavity by nmeans of air ducts. Such a fum gation
peregpéngfi oR2hly (BEtRakFi eBleks) atte egtfB¥esttial fredarors and
.. exter.m_nate 1i6ks d Lj shgrt comi be
Wlldthggﬁﬂkﬁ%ugﬁL¥g¥li%?ngg?ﬁgﬁggﬁgy bgg&ﬁpeghggf bfﬂget cats,
mongebkeki, Neopkeysegagshakey , StliildardseMdiatrgs adden ivvdraischerickets

| ater on. Besides liquid chlorine gas supplied in,
(attgelifs AiFk&Y i mfst-s, FhoRFeVeRts i §hrd roestingndiagritat from

. Lum hypgc ' ( al gi,um_hypoch i{e
lnfe%%gk%@f] 2?9 rhrlllaé/){%]fflo g%%gs%d%glg%prgguggm%ﬁf or%r?}éeﬂgaerdents’
soldfietr f amitgat i @ockohehed( | mdaekkri andgasesesucletas. allowing

hydro%en sul phi de and carbon nonoxi de may al so be
extegBdgat APRePhafRoRI VTSt iYW th &S 69 may al so be

cl eaned with
During non-breeding seasons 1in day time, after all the

swiftlets had gone feeding, individual sections of the caves
gsystem 100 or 77 which are partitioned and segregated from the
rest of habitat 17 by internal walls may be closed off and
isolated for fumigation. All passages and access ways 79 leading
to the cavity may be closed to prevent birds from entering.
Liquefied chlorine (Cl2) stored in 1 ton drums may be vaporized
and piped via SS-316 or PVC tubing to the roof structure 97 and
105, and released from the roof-top to fill the cavity with a

concentration of 5 ppm to 10 ppm of chlorine.

The chlorine gas may be held in the cavity and allowed to

“soak” for a few hours. Then all access ways 79 and trap doors
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hi gh pressure water jets produced by hydro-jetting
machines to renove ticks, lice as well as their eggs,
which nay be laid in 25 m nute crevices and ni ches,
such that only a high pressure water jet may di sl odge
sIa/EBN/{f2oséu t hem out. Cleaners carrying hydro jetting
nozzl es attached to high pressure water hoses may
access the nesting panels 69 using hoists and work
110 argespered Greapirge Woe keawhota i tpomnciend rdm tdwak period,
u rmopst | evel of th nel 51 SIA/EBN 120361
the | CRERRRIE o930t SPRCRBETAC R adl | PowoPRIAGSUBAA (Y top-up
releh88s Or odRenghede! p bRl etsrl & Nl PSed@igh&® aBdch as
clean the nesting panels 69 of edible bifrd' s nest
chlof hper igeisenasiksch withi heavlyi tdutnd fibbeher andA sdldarontained

esting panel produces._clean and_very high 5 qualit
breaﬁﬁf%?e 9?f§§“ﬁ%sf@?y S@@h yest cBﬂtr%?oﬁg%EurQégﬁﬁﬂpgﬁ' The
cleaR8t@ tAvALYr eRSs aRdhd 8Lt biysedabbt alviRALAl I}y a few days

constraints posed by |lethal pressures from ticks.

for Cdoe| esmgend bisoedégradabtleeamsdetfiociedebeimy atsopmned for
.used to exterm nate.the ticks. Poiso its may al so

oot {3y OBr | T0RER: CARPRETI A MAEE, VI BRsDIa0RRT Baced meters

in dghmetS¥l RAY HelURIS tBYprdeiscatbered arguglct B8 purge the
perineter of 17 to deter snakes. Anple signage may be

funighbeddcavitiie ofanlpeiinghaas provdldi mgmokat @i fignt mounted on
uman_i ntruders,

The per | B f 23
wnee 8 R &t SFGRPST of ot B EBa "W o Tl Tt coPdy SPEcgR graughe
chanf8é1830fints @Xld ea®ly BhUNtyOldA0R£hSCHE Galr Wikdd. Such a

(e.g. 2 to 10 kilovolts) configured to deter |arger
fumigatromeppebat pprdaavrbe sachiad wiukdabuffegider tingeryals to

bears, etc.. Electricity om_.normal 220 vol,ts pply
xteRiighe CropsBaStp By HeatbooP obanSFardere g 18T thoush
1iviMgl kS clE WRQuUSeNdsipéavelits ris dedrierk teaL0 £65Y! 8y still

unwant ed intruders. Such powerful deterrence also '
remagnaieblggaipshatgburlstar op .t Hesidesantipolathehdorine gas

Lterpatively, _a. high_surroundi solid_ wall 113 .
supp@ljécrergl é?ed\ﬂu{n% Vﬁ?cﬁygé\?\éngllgowggrs or liquid solutions of
sodium hypochlorite (NaOCl) or calcium hypochlorite (Ca[0Cl]2)
may also be used to produce chlorine gas for fumigation. Other
industrial gases such as hydrogen sulphide and carbon monoxide

may also be used.

Alternatively nesting panels 69 may also be cleaned with
high pressure water jets produced by hydro-jetting machines to
remove ticks, lice as well as their eggs, which may be laid in
minute crevices and niches, such that only a high pressure water
jet may dislodge and flush them out. Cleaners carrying hydro
jetting nozzles attached to high pressure water hoses may access
the nesting panels 69 using hoists and work cages 82. Cleaning

works should commence from the uppermost level of the panel
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may be erected in place of the perinmeter wall cum

fence 23. Arned guards nmay patrol the edible bird's

nests production 25 facility to keep out hunan

predators such as poachers, nest robbers and thieves
s1a/wBkip1aelglst i onal guards and patrols deployed during

the nesting seasons, collection and delivery of edible

nests. Conmuni cati ons nay be maintai ned by nmeans of
hundreads 0 052 mSit&riEBNIIRR3 6 Igtadussiiivt tvwessk oy dosth ahd the ground
nesigggng ysing nmulti-nedia nobile personal gadgets.

levedy o dNafed r eeF e la&ISQVH%?Jo?T% 5Rd %Ge?f"“caﬁﬁl forfidtor FRg nesting
paneiBes§i Le BAYLDE Vipyed alsa ms@dl@fag rQl e end rbqr%n%mt and

external tnks wth a centralized nonitoring center
feathreaas @f 6lemdennssangl Ipatree landrdduncke hasédan and very high
econnunlc ons netmork and the Internet. Backup
qualFE¥o%?%%§e tS StiHdby may be instantly depl oyabl e
in response to detected human threats. Such safety and

S8GHKI b¥sti ekatPbli gahbige SEASY! B8 1RRY DR gteed ta‘?xd rectify
reduce avian nortality and i nprove survival rates of

habithg- n@wbla@lsom 00@nlsameentar reqrepll Byi dretl@dnspygeestutys from

r qua t|t can be produced for
1o, PER e AT hoY ot o TR e e Ae P01 g be used
to é@&é‘rfnﬁ.rrf@tecoﬂﬁé“ @tllc\k% t opSOIWH t beASs inthyt NE1ME! &d Nused for
which swiftlets are subject to the vagaries of nature
extesughabéngcaterty r@ftSf,odzpcafrmaﬂfgW et al Buyphat epedliets may
to edat o adul.t hirds a hi cks;  sec
be SS@F%ﬁr % at%%:ee§ercl<5(he i &#sqqo%ot ﬁsgﬁjés??‘—ﬁ oS-
br eedi ng and rearlng of swiftlets thereby |ncrea5|ng
proguet s vghygeofmihebedbbheedidtl’ sharefdmm oo roviding
facilit Favorabl e conditions that only a farm
warngpRgi £6n Hﬁnc&ﬁtﬁPéﬁrae Ther gerAligtpe Kapt pAdt fence 23 may

be }ch&%%tt!e@] 20 £Nne B?Féjr@e"d a{z}’tﬁzm(#g%%?(go 16YRLS ’B’iieésgrld of
or amllion cu neters 1n volu Fic capacity an
extrbhelht spage) V{ailera@ed iglex tirfi@a Inatwirdiingenvig anment to 10
and setting with a Ientlful supply of nutrients.
kilovolts) configured deter larger intruders or predators
such as wild buffalos, tigers, bears, etc. Electricity £from
normal 220 volts supply may be stepped up by means of
transformers to 415 volts or thousands of volts as desired to
repulse unwanted intruders. Such powerful deterrence also guards
against incursions by thieves and poachers. Alternatively, a
high surrounding solid wall 113 complete with watch towers 114

may be erected in place of the perimeter wall cum fence 23.

Armed guards may patrol the edible bird’s nests production
facility to keep out human predators such as poachers, nest
robbers and thieves with additional guards and patrols deployed
during the nesting seasons, collection and delivery of edible

nests. Communications may be maintained by means of radio
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When nesting season approaches, adult swiftlets nmay

select 25 suitable sites to build new nests in which

to lay eggs and rai se the young such as crevices 18 or

on any part of the vertical nesting habitat. During
SIA/EBE/bzereli ng season, each pair of little birds can

produce a full nest of saliva the weight of their own

body in 45 days. The saliva is produced froma pair of
trangpiErar EBNIIQ03BISEAIY | Mpgslggnandysipgat wlbemm mobile

tong f the.birds. Ducts, fromthe.gl ands

pers% ?l 8§Fgor o%ltoﬁg rmlftlﬁcuégthtﬁ?eevﬁﬁll rlS‘anch naweéo-cams
monlbbfﬂﬁgh&Mé 8ipai ha9f vehesewabanres 2ANbGANtdddMA centre and

towards nest building during the breeding season.
extexKpalslpokpt wath B ﬂan@kyalgaledvaw@mpwges cefiter by means of

elatln Ys subst an clutch.of 2 e
noaePf; Faedldis®h &L e oBrate ¥aledonrias SanfeRd may tyerk and
the Hﬁk@k@bhy @ﬁﬁ%ﬂﬁjﬁﬁgbd¥8é§%3&dhofoét9ﬁaﬁg Rey e instantly
i ncubator 30 at site. Eggs remaining in t nests may

deplpgahieuial r§spenehdd datadted dymgnbicbaghtsup by t he
10 parent swiftlets. Such a step relieves parent birds

. h hi ck
obyle ety L rgisgho, ope Lopsel byl ok o, ..

usedptavh:dadcéOaalsﬂ&hbftaDihﬂ@e.indOimlﬁf&\ﬁekssulemam Zkdtes of the
stunted grom h or death due to starvation inproves
birdgheteour ¢RPanceat £3vBf BAPLLIT1QE. | CamseoMHsibon ¢f greater

quankgg}/g%'%ﬁ%gggeecda{l?gberg%fcg&q Sfory A #ffetcetqofr{ OTeBH?.ng to

onesti cat arm na

imprbued onbﬁoughityOoﬂnﬁh@eécbOﬁ@fmOncémpafﬁﬂiﬁﬂlubkhbndltlons
means, _ of i ncubators and hatcheries 30 in newy
in the dptidndy wBéchasid Ltdphel &re culieParept thacivieigegies of

natuEEKQW%ﬁea S@Ea&'?hglgg'%%%d 1y %Q tg%!g%h&%gg@%t%glﬁue to

£he wall $ an n nesting panel-s itat

predaayoheocohﬁemteﬁlﬁdd dhaughicke; gs€er a3 3¥F d9is enhances
acclimatization. O, relocated to another l|ocation to
condpphongt 0F e PeEBRBYr uBFEGIdNET a0 sTRRBEAY ngE swiftlets

thergﬂ§iliﬁgréggiﬁﬁ(xg¥gdﬂ%tivity of the edible bird’'s nests

production facility. Favorable conditions that only a farm
environment can provide. Birds may be kept in the gigantic
enclosed aviary 22 (100,000 cubic meters, or a million cubic
meters in volumetric capacity and flight space) blended into the
natural environment and setting with a plentiful supply of

nutrients.

When nesting season approaches, adult swiftlets may select
suitable sites to build new nests in which to lay eggs and raise
the young such as crevices 18 or on any part of the vertical
nesting habitat. During the breeding season, each pair of little
birds can produce a full nest of saliva the weight of their own

body in 45 days. The saliva 1s produced from a pair of
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edible bird s nest, and to establish a new col ony of

swiftlets 25 at site. In another enbodi nent of

present invention, upon hatching fromthe incubators

30, young chicks are noved to the captive breeding
SIA/BERfiDM3&rui val ent to an "avian training school" 33 54

SI A/ EBN 120361 where young birds may be kept in a

controll ed green-house environnent where the
subliegpelagha@dsrimﬂaﬁQQ/banﬂﬁﬁhzﬂhannongue cfr ¢he birds. Ducts

t Hat chl, h d ti f
exon BRe SUaRa PBON CBNRr FEPNGLR0F T PigGhs: TGRRE APER che male

and tm{aq%a B r&29Pael |<‘9U'ba|1‘rxe<9‘f WchBsgr r&hdé SBndMR&ntribute
sago worns, vitamns, mnerals, fortitTying

towanéainastohslhﬁxngummftngsihg/bﬂ&&dmngﬂsaason.Aﬁeﬁaahbuilt of
ron1 round ro ther seed gggins and

st BT oS b7 | B a Sty 196 = el SUPEEaRiRy al so be

used. Pipettes and syringes nmay be used as feeding

UkeRsalByt @ ndlgechhefchbcksgdp HQet 018i4i MBS @8hlaYnests of
Worms fromthe wormery may be provided as the chicks

domegpépatedebirdyeshanl gaﬁwbeamgétlapéyl@Em@@ddf@@d m&&lected

.ven such _that you ch c s (of hi cken
for'khaté% S and fee at}éfcle S usegg?% 6%’%5%§ipﬁ %in the

nestsemaysk@a&ﬁuﬁﬁﬁiu@pam&cHAMEaﬁ&ﬂﬂﬂﬁIﬁ@&héesﬂbﬂghﬁkubl§y the
to the swiftlet chicks. Swiftlets 15 chicks may |i kel
parenblEumﬁEh@hSdeﬁBﬁétaaﬁteé readrvagsrananteRaippeodnthe need

tﬁg%ﬂgi c%oé% féqug. ?gsc&ﬁ h“? %p)ha hﬁl [een enabling

ouse esigned to rese e natura bav

morehabbaato %heh@dbhawaa&abﬂedan@abﬁdvﬁaédaﬁé Br eu@ht et number
by their human handlers manually to create a bonding,
of chagbgni NFmalFaﬁgngtaﬁﬁeéogﬁf’w’abhﬁénfieﬁéhl gyec Sicomtalrvat ion

1mpr§98§t£ﬂg pﬁp;t %ick This my be simlar
O fearing o ouse such as cats and dogs;
donesti cat ed farn1an|nals such as horses, cattle and
sheepsn orextemedbnc 66w she uctapas vehi bkeEdangI dotckgram, eggs
such that the animals recogni zes their human_handl ers
collgnrbefdnstaps the nests of the domesticated birds at the farm
may in turn be brought to another location for hatching by means
of incubators and hatcheries 30 in newly established eco-farms
gimilar to the parent facility. Likewise, sgwiftlets chicks in
nest or clinging on to the walls and main nesting panels 69 of
habitat 17 may be collected and brought to green house 33 for
acclimatization. Or, relocated to another location to populate a
newly constructed swiftlets breeding facility for producing

edible bird's nest, and to establish a new colony of swiftlets

at site.

In another embodiment of present invention, upon hatching
from the incubators 30, young chicks are moved to the captive

breeding section equivalent to an "avian training school" 33
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25 When juvenile chicks started learning to fly, the

young birds may be quarantined and their w ngs

clipped tenporarily to restrain and prevent ful

flight until they had grown | arger and stronger. Such
SIA/EBNY190R6Y juvenile birds may still be able to fly at

| ow hei ghts and short distances. At this stage, both

the 55 SI A/ EBN 120361 artificially hatched and
whergat Yoty y Rigsisentpyhabe hdterthi éks acofpetredled orgreen-house
envi%?éé%ﬂgo%%rteat F}]ie? @éﬁg%?:}arg?&%?g_ltﬁgngfcg :y(rj, Qe‘ﬁpg‘lation, etc

use encl osure

are €6AHrb1VOENTHatER] hd mBPbadidBtdZ al | BhE ikt of semi-
they can learn to recognize their 5 human handl ers and

soligdfpedt gonpeishegrerormdge merdruels ¢fivieite e taniafesor sago
ep ts y pre or..their_natural_predators and .
flou{:)ull?'%%%% b"ﬂ’/ftgguli{qb%r%s f&tsﬁér ' {ﬁ'pa?%g s, "eH'tks Vr?atxfmms'

mineb@l&ai $6dtiapiniepbaiBat hengr a88- hoUsecAAS! % hhindlers.
for a certain period of tinme (e.g. two nonths) until

A brpRBy mRdee fgpBwITCangert logord DU hisai mgedr avsfiowr @d staples
likel%EQZ% fggfﬁeggckﬁégg tQ§Q§IH%%??%}é%cbgl%%eé?rgipettes and

formng part € nésting h 7T°W t

syringési ngyspacededla¥ keeliapakitenthils eBSHiescP@Md RGicks up
of the fledglings to the colony fromthe nmonent they
Lo 8atdmger A. daYveMorashifred e MOWEsy "eageg fayovided as the

Chicgggépgﬁﬁgfﬁgg%PEX%n %%% %&%Qshgkgg%l E%ﬁﬁkkg¥§%ﬁg§§gn&ay be

erred into 1 adul'tbir

givehabiucatl thht tywurd | i @il tobi EHSckOnFepeeRih®r at worms and
natural food in the vicinity 39 of the avian farm
feedTRe lilgitisy wie| BSedtSeoiq nphYeathy demangtpete and impart

cne S65LBESL SRS BRLLUNEE: 12 Destn B0 cpd o s

Sl Ca a S an uman

chicksuchagay1bre2ypl Oyelow angutls eddémsn Soreh fveONithdithgs  and
acclimatization of fledglings to handlers and nasters

examphg P EREaPRrE IEnkle oYOWRY ol HiEE (O M Gitpimy Thies@reen-
sk TSR BE R AUO0 UGyl B DBy, Kl paica
wherth@&hey are fed, cared for and brought up by their human
handlers manually tc create a bonding, recognition, taming and
attachment to its colonial roosting habitat and "masters." This
may be similar to rearing of house-hold pets such as cats and
dogs; domesticated farm animals such as horses, cattle and

sheep; or domestic fowls such as chicken and ducks; such that

the animals recognizes their human handlers and masters.

When juvenile chicks started learning to fly, the young
birds may be gquarantined and their wings clipped temporarily to
restrain and prevent full flight until they had grown larger and
stronger. Such that young juvenile birds may still be able to

fly at low heights and short distances. At this stage, both the
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25 purpose of feeding, return to roost, etc. And to

i nculcate a positive response subject to such a

stimulus by neans of a "stinmuli-response-reward"

mechani sm such that responding birds are anply
sIa/EEnardetswi th | arge succul ent sago worns. Such that a

response to such an external man nmade stinuli becones

56 SI A/ EBN 120361 automatically ingrained into the
artipiaiabluandhatehizd ofande I‘mtrtd@llby amamﬁ nglatﬂwmdt ochicks

saj [omy habi ual pense
co1158t e T EEPY hest R BABPeathad: BRE) biaseatadl toRerhcy I the
greefahblsdl 8ké1EQird £41SEOR pféIrﬁédfﬁt&ﬁscscﬁﬁﬁtl%ﬁﬂgualtrammg

pattern 5 incul cated by neans of training,

and @mdllma@mzagland sionddutt i paeyoranf rigadyi rtd. regognize their

nbodi venil e bhird .be traine
humaf, BagLe FRCARP qBAEPE! EPI GRonc PO BT SaFUFDh o8 Pryenile
birdP¥) MeaRtes@htaudifsyi pual afwh reabiki iy tRiA0t i fAkdators and
Iessons In one form 10 cages of juvenile birds my

bullpéng| breaddnkktbinds | other edeorparersisgch ditiatkst ey iy raised
|ntU|t|ve capacity for the [dentification .
and §ERE 00 he, certti il oot e © whifon ssang it period
of tapet hes. J.0rto Casssnidl t indA 1eRIOPLNE eXt6kNahaeq¥er before
of finer nesh (1 cm X 1 cmgaps) conprising 2 interna

belnseéra@ﬁée%e@ep@mt@dflbl,flya egm¢l¢se(d1 torane il aomlgdgs)ility 28
r a |n|n Snal
form&ra‘% BE-478% tRe TRREioBCKAREEE; 1] MY i tares i Bpacea
1 xp a@tﬁdapartheﬂ'ﬁég%n@@g%s -ijiﬁﬂlrige &¥ I €ise afCeaf Bl 8@SCEo the
into one side. Asnall fully covered cage containing

colopyr sowf the eryork@pﬁ heldedrs eee cbrvarller kiilpgls may be kept
facilit 0 su enIXnop_t ned.to rel ease.th

cagef®Cidd (brthed® £0 UIHEN| Yo OPBICT B LEBRE ! ity 20

befot8€ pedvignidraifedsedc autionk 1e fAaght Birdsyr wie¥@hingNtAbitat
t he adgacent section by going through the grills.

17 49 kéatdev HIHS n?ayrégcatp'e pyancldi fpd nnaterahmlfiood in the

vici%eLlow&ae%&ap he © d§¥1 ?%%H |I¥ € e&i&segngfosed roosting
raf ning may beé use each
habitat 17 may be designed and configured to nest hundreds of

thousands of swiftlets.

Musical, optical effects and human touch may be employed
and used for conditioning and acclimatization of fledglings to
handlers and masters and to create a sense of belonging.
Training may also include a pre-arranged audible signal such as
the sound of a whistle, bell, an audio based stimulus for the
purpose of feeding, return to roost, etc. And to inculcate a
positive response subject to such a stimulus by means of a
“stimuli-response-reward” mechanism, such that responding birds
are amply rewarded with large succulent sago worms. Such that a

response to such an external man made stimuli becomes
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25 juvenile birds to recognize the safety of hone,

which is the "safe-haven" of the col ony.

Al ternatively, a single enclosure may be used for

training wth nunerous small cages painted in yellow
SIA/pBEEERI0B6BIi de. To escape fromthe predators, all the

birds need to hide inside the 57 Sl A/ EBN 120361

"escape cages." Replica escape cages 37 resenbling
autoppbsealledingrainadningondhebysiacehnd svinds egfcthe birds

| ocations in.the vicinit surraqundi ng the avian farm_,
by AR tsPeRg: AR tRr B P IR Y ¥PRPS s aPRchaPL tual

respSHEE bBBhgl AkihMes PEf UENILEL 1OHs Whbdia PRINN DLfasetions;
by a predator, birds may escape by hiding inside the

a daddgeprirtile;am atusyowt | vetes rafigeseatgef ukl yitual pattern
. onesticated juvepi|e .birds may_bhe, re) eased. to seek . ,
incupSTESq| B Bhehtnth hEpiptRg: CrEathidth S Hiisieination
fromMBREHR. t 0 nine nonths (dependent upon 10 growth rates

whi ch varies fromone farmor area to another), or

reached a stage when they can reasonably fend for .
t hRenswiakeser  embedenten prypeily thigidfedmpiy @ vivained in

hnpi di sed. . The encl.osure.conpri si
evast 78 ERIHERafe oo B SR 0ReRA o A0 a1 8Tk n g8y means
of dutifd-@isddit card | ewaparené Riredeitall aadsbast.heid one form,
grown off-springs to forage for natural food outside
cagepf off HETEATH| s UpEXASUBAY t RigsieS epessetpuvdiviel @redators,

cuck) EAREL HHEPS A 4 B 501 8L, S0ELBCSLINR NP Al cne

identheiopetahi omad asdgangenEnt shalprod®atdesidl bathreats while
herein. The whole structure 22 20 may be nmade of fine
youngesAnwERRt e X £P9e mCgass. WHTE #fc SV SARpInueRifengd cover

I-Si RS : W .t 4 X, .
or SIRLOME 32 SO0 1A 5 30 SBAGEP AL BB X1
sepashtédaby Bl ¢Hillo keepmt Re1hi ras ddisd)demdy peanseaf far more

sliding frame work 52 containing fine nesh 51 spaced
advangeX 4ogthiRPartraMesteBrRfycages” 37 with (4 X 12 cm gaps)

grills may also be placed in the large cage. Juvenile birds are
released into one side. A small fully covered cage containing
birds of prey kept hidden in one corner of the facility may be
suddenly opened to release the predators into the enclosure.
Scaring and frightening the juvenile birds, causing a flight of
survival into the adjacent section by going through the grills.
Likewise, birds may escape by hiding in the small yellow “escape
cages.” Such live exercises and training may be used to teach
juvenile birds to recognize the safety of home, which is the

"safe-haven" of the colony.

Alternatively, a single enclosure may be used for training
with numerous small cages painted in yellow placed inside. To

escape from the predators, all the birds need to hide inside the
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25 be spaced 6 X 15 cm apart. Such a nmechani sm enabl es

speedy quarantine, treatnent of injured birds,

adm ni stration of nedication, growth hornone,

reproducti ve hornone, inoculation against avian
s1a/HBReasess1veterinary health checks to be carried out,

etc. To enter or exit, swiftlets may fly straight

t hrough 58 SI A/ EBN 120361 the horizontal slots in the
“escapeessgaay Rﬂpliqates¢ap£\ﬂﬂgésxﬂ7 nﬂsﬂmbhﬁhgnuhmse used in

L gril 50, [ly by. [ th
craifihy fing dl ReeceEabe s it aiR toodhbs e vicinity
surrbh@Ved chdeadlot ArPat tarsr49% heffed fét)é'ﬂ‘&otro ctrlé%.tlng a

nesting structure 5 or feeding groun The wire nesh
minlomaé@céayewawunglnababe1nddgugned0ﬁu§wﬂgamge<Hnowghleobe1ng
w adult swiftlets,t pass through y .00 swm

chasfy) B o EHEBEry drLiSh BT preatatin oby Hidifne Bride che

cagekegfestrial. The configuration of the cage gril
spacing may be varied to cater for different species
of 10 swiftlets: A fuciphagus is 9 cmlong and wei ghs
15nt enl1glgeamativa grirepbemens, 1Zudawl @@greSAicnﬁfcrirrdswenile

has a ngspa 3 cn1and wei .ghs 28 In an
Pirds {Ma¥ha |vega??%%%%nec1 SERE Wi r%ﬁuﬂfggufe upon - maturing,

reacBOAPI agl Ny 0688t igig habhtld &6 (rﬁ.&iéeprhoﬁt&isf(?ﬂe?gﬂliént upon
birds may 15 be constructed of wire nmesh or
growshagagea Xhighchprpast frsuchnehaRTBWPKt PEES ﬁ@ya@w(bﬁr or

reacﬁgg %.Xlét eé'eeJﬂﬂer"i‘t tWe | J rom%él?naﬁﬁr}} genéh%grred:}}emselves,

pr ot eCtIV cage struc ure e ai‘r borne

hav:Lﬂ{;e kepih oubrededie neshingdhalint atsudwi S Patechniques as
5,759, 224 and 6,001,146 Adivier et. al. teaches a 20

disclesrde HRE EREHOYLFrCORRr kg Ui ittriemededfacgflity 28 may
be oﬁ%ﬁ%% dQén 0$.8L4f by %ﬁ&‘éaﬁgﬁ%‘?%&% WaSta%etn’te '%‘c’as to lead

eV|ce nay ai se |l arva

the i 2N reRmnso i Jpravgde 1bd> rdotaed, famd mEyurdle BESHI bedside of
under license if necessary. In present invention fly
the papyaeuste BrER FHBALt RECPUrSISESEf IpVERLdPngikrded returns to

its L@fgn colony and nesting habitat at dusk.

Referring to FIG. 2J detailed disclosure of the operational
arrangement shall be described herein. The whole structure 22
may be made of fine mesh with 1% X 1% cm gaps. The access ways
49 of the enclosure 22 comprising grills 50 spaced with gaps 4 X
12 cm apart may be kept open during the day and fully shut at
night to keep the birds inside by means of a sliding frame work
52 containing fine mesh 51 spaced 1% X 1% cm apart. Mesh 50 may
be spaced 6 X 15 cm apart. Such a mechanism enables speedy
quarantine, treatment of injured birds, administration of
medication, growth hormone, reproductive hormone, inoculation
against avian diseases, veterinary health checks to be carried

out, etc. To enter or exit, swiftlets may £fly straight through
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25 FIG 6A shows the detailed | ayout plan of a
specialized facility and apparatus 29 configured for
breeding worms to provide a steady supply of
food-grubs. Cultivated worns grown in the "wornery"
sIa/mBM/Deosepplied to the roosting habitat 17 and 59
SI A EBN 120361 greenhouse 33 for feeding thousands of
hat chl i ngs and chi cks. Fast growh type of worns such
the aorhdaggbas eflotke imougdef |acdsTawaylonest E¢x, tharuhiea vertical

cani cul ari g, Stonoxys cal citrans, ] | iphor Spp. ., .
SlOtEuc?#:! 1e&8p. %Flﬁﬁe%Q'nSQSFgngfelg%%{?@&i %ysugﬁa%p%ng the
griliacidiichy tndanm Preict sQRed ACT 44 Y £348nM%ebB® bodies through

configured and constructed to produce hundreds of

the milloti ors afemtornes §drbdfove fiéptnegvéepy tdey nesspeg atdnucture
uring the nesting, season. Parent _bird(s

or FREATH | HEeiihe TBR W TosPBIT o8 | FTT4E s PiachSL iy be

desibged 'jt@stf:h!lﬁkie KhAYH t bl i LS AF eaBl8E idWiftlets to pass
conpartment 121 to provide eggs for breeding |arvae

throapgh, wyets toBacindldnei® ablge fheesnttyt loE Gemger Musstators,

. _.Spp. such_as Miusca do tica can lay up to_50Q eggs in
aibfBRendl of 1660 EEUaT nadhe 1R BUBY S P e WS ahgee | 9rill
spacing Miain bkenghpiedhecbaryacePat £br f r@MF fdeR99Sspecies of

w thin one day and are 15 pale whitish neasuring 3-9mm

swifkdags:t Ai nfarirhegwoui$h enehahehg vindowidlegsls Adull8 grams;
a tligs Ii.vel rom two megks to.one nmonth. . O her fLy 13 3
und GREPEs Rhl & ey 37 s 0" be"BF BT P RUch HRGIRR" © cm an
weigBgoducgigmsfacility 29 includes species simlar to the
M donestica such as Fannia canicularis, Stonoxys
calcitrans, 20 Calliphora spp. and Lucilla spp. The
| é8serdthoudetpyneEtiveanidgyeagesents sndte er wapdenprenclosure

compggggggrr%gggﬁg%k%%%ﬁ%gkcﬁ%Muéﬁ%etgmbgia?ge %h&%gég%rds may

rans, ssimlar to ONMESt1 ca bu _
be dangefudiiedr B MNgwibat hepar torusgei 10s pepetéat @ the1skich apart
of ~humans and aninals in order to suck blood. 25
suchgkgiat (s 1e2e e fnialy MYapxtt f Eedehat afi alid lafgom any
partpu%f the protective cage structure 22 while airborne

predators are kept out of the nesting habitat.

In US Pat 5,759,224 and 6,001,146 Olivier et. al. teaches a
device and method for the continuous treatment of waste by means
of fly larvae. Such a waste treatment method and device may also
be used to raise larvae and worms to provide bird feed, and may
be acquired under license if necessary. In present invention fly

larvae are bred for the purpose of providing bird feed.

FIG. 6A shows the detailed 1layout plan of a specialized
facility and apparatus 29 configured for breeding worms to
provide a steady supply of food-grubs. Cultivated worms grown in

the "wormery" may be supplied to the roosting habitat 17 and
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in egg laying conpartnent 121 for adult flies to

deposit their eggs. After one day trays 120 maybe

renoved and placed into the nunerous adjacent

conpartments 122 on breeding trays 123 for
sIa/EBRYDab3en, hatching and grow ng as shown in FIG 6B.

Kept in the 60 SI A/ EBN 120361 warm tropi ca

envi ronnent | arvae (nmaggots) hatches fromthe eggs
greephonsa dde Thiy. fFedynd23hempabdsnmint ket onl tirg$ nehfinedhicks.

sl opi floor _.as indicated by "e' slanted.towards
FastogPRUEH PRy BACHOTH. SORDo AR Moss it ity BURGgHY Musca
domeb@RBE! atpiriandedwiddidyid N QEdRbxPst @aa0G8ahat € cal11iphora

i ncubation and breeding rates. Galvani zed zinc sheet
spp -y oofuqiyl ket sppal Pmy dydegsetinsecips owiage kehilgtedayhi neuch a

.tepperature of above 30 degrees C._Nozzle. 119 provi des
facigallr Nk PreTHOhTanty SIS wor oiHF ol ngortigirea and
constagbtédy tbi Prodeed hefard@edbng manaengBbal $9rhe for bird

pl aced on wire nmesh spacer 1 cmto 2 10 cm high on

feedpreseativhgdayay £sk2@iafle pdpoiead | sheofnesiper t reason 21 Parent

. be mai nt ai ned in-_breedi f _flies such that
vira{8); deABAEEHR T o AR £o04 Ray e hfpracn o
feedPetBBBAERNELY. i N the conpartnent. Adult flies feeds on

the nutrients and laid eggs in the trays. Larvae 15
hatches and in turn, fed on the nutrients. Wen the
| Afvde fhbewraretipesd plipatenprsforent ridisftor muay iidet ¢9gs for

. .es. f r Si f [ nt.,1 y
mrochebS* aTDia) 4O, PR 488 RErBOmRLERTI12E WY B cenu
Musceaddd.essiai har vaecho dquaaite.caSutdh cayyt ugs tdreyodeeggs in
rovi ded by neans of man nmade honey conbed lattice 20 _
batcgﬁﬁu@f‘-uﬁeg, egpst Réhol FB% €99Ft P&s wHdGrded BPpodfi dd2 mm in

lengSHt. %@e%aﬂ{aggqgi@éﬁ f‘?&g rcﬂggl%ggtst Qﬁtfﬂiinesoﬁ'@ydgf and are

sed to prov pupati ng arvae upon
palecriiding | méas ity cavbimedonbi, ndshim gondkel Meouth end and
__environnment _in_which to form pupas, before
withgf ansi3fhosPAYl € o fdeEgel Hee f Eres. o9 | Hegbfipdrd nepe month.

Othel‘zzfi}eedsﬁé&% CmrcihSngyorzgfégcﬂ@t %rxjeﬁl Sin such a worm
production facility 29 includes species similar to the M.
domestica such as Fannia canicularis, Stomoxys calcitrans,
Calliphora spp. and Lucilla spp. The 1lesser housefly F.
canicularis, is smaller and more slender than M. domestica while
the stable fly 8. calcitrans, looks similar to M. domestica but
has a longer piercing mouth part used to penetrate the skin of

humans and animals in order to suck blood.

Small trays 120 containing organic feed materials are put
in egg laying compartment 121 for adult flies to deposit their
eggs. After one day trays 120 maybe removed and placed into the
numerous adjacent compartments 122 on breeding trays 123 for

incubation, hatching and growing as shown in FIG 6B. Kept in the
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such as ani mal remains obtained from sl aughter houses,

abattoirs and fish markets, etc. nay be used to

provi de nourishnment to raise the maggots. Water may

be provided by nozzles 119 in m st formsprinkled
SIA/EB 12081 rays to keep the noisture | evel high. 61

SI A EBN 120361 After 3 to 4 days, grown worns in the

array of inclined breeding trays 123 are ready for
warmhbropitd heweinvenmate lanvas (Megaite) ihedichesofroe the eggs

. upae st.age. manual harvesting nethod may .be._used i .

wienfpPaRe P HRY0 ealo Y Rt S BERERG R, 8P, PELHE59, Floping
flooRehd URAUSANE ppaid: of1 MBS SrdARREd dc& ishakeedch 124.

the wornms. Wornms nay al so be separated fromthe feed

Facihbter Rl sadngaphgsiacdiigh di emprigediny amdnbuniditpyfin order

e bristl e brushes a@d broons.. The.di sl odged Iaévge nn% d zi

© 3965t CHEE SrahigRPY %?/\%ptan@ B tsttad i AE558 coPfF ek bIES 2inc

shee®i &ola@@nﬁ' et G 1bengpt Bedigedtar 88 PRI aE2% ahi§he daytime
end of the array of trays 123. Alternatively, jefs of

temperatere i 2&8d abhevali 6halagneed aC. ndpzizde 1P npyoveédes water

used to dis|od e worns from.the feedin ,
keep (Ef8, PindatEicRES e PRETG: beRERIBS,dRRA DY Mighi nfgod for
feedPh§ *3PmkOmabe apacked ?lfacte_@ fapidite Ife gh£Es hPUSR to 2
33 as bird feed. Upon 15 being touched by hand or air,
cm high ¢rrheeeding itwadsvdldg .curled up into a round bal
and thus easily rolled around. On a dry snooth

S bl ew_w Lt ; o

SBherBoaft 005 LBl MbRr BHEa D ] Y B matiEpipea by in

breedingj efsfiaysbeuyredhte desapaktadd fpuahtithykodgedplaced in
wor ns_out of the discharge point 129 20 into

121 cWiY eBfi dFFRH nPEZVANEBE Ectitonthen aBWaRRpE -nehdalty flies
feedll OMPNL L0 ﬁﬁggi?ﬁyé 1o/ and it Se gé“ %@{ RAE CLAIL O 1arvae
y 0 para

Sieve tra r-cleani ng-and i On. r
hatchps! |l othsitlerof Hea dJdB30 umRy hetsiepts Dy WhiedONBhyi darvae
trench 124 into apparatus 127 or they may be air
matupeowthlisy IR 106LPHe o tappatfaruing2Antys flies. The floor

and ?{igg%ggi%vg&ﬁ/paﬂden%f ff‘le llng{/vgg %?)tmc{ami{ NBYq bgark with a
plentiful supply of cavities for larvae to pupate. Such cavities
may be provided by means of man made honey combed 1lattice
structures, or the hollow cavities provided by dried out bones
of animals used to feed the flies may be used to provide a
pupating habitat. Larvae upon crawling into such cavities, finds
a conducive environment in which to form pupas, before

metamorphosing to emerge as flies.

In compartment 122 feed stock comprising organic materials
such as animal remains obtained from slaughter houses, abattoirs
and fish markets, etc. may be used to provide nourishment to
raise the maggots. Water may be provided by nozzles 119 in mist

form sprinkled onto the trays to keep the moisture level high.
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by air, flushed and swept into trench 124 where a
cushion of air provided by another nozzle 126 may be
used to provide propulsive force to flush the
spherically shaped | arvae into apparatus 127. A water
s1a/EbeMgh2psevi ded by nozzle 119 may al so be used in place
62 SI A/ EBN 120361 of conpressed air, but water makes
the round balls of wornms sticky and wornms nay drown
Afteprf 3| &Pt 4f élay'ts(aogr@wg WArnat én. the varraprob bre¢hfgnetchéoreeding
referr f ate ' for swft S npr es
traygs%éﬁangges%%?dgle arveéY??Ef%%d#ﬁﬁ?fﬁhgg f “the 3ra
instE®t ki heapdpsessthge | ef t behind on breedlng trays 123
such as bones, feathers, hair, skin, etc. may be
manual | y_renoved by neans_of broons brushes and pans
f &r mapgﬁésaﬁr‘fﬁﬁ@n%cn%m BAVOP PR DCis sTleh the netting
t 2 g VOIS intq
cont?@ﬁgﬁétgg & % 8E1F?§pﬁgﬁsb§ h% ?@prgﬁ e&ipaﬁﬁ%%; thongs

and kappedr tfdJrél’ﬂﬂ[e IO bhe TherMme! Moty haypauised be rs¥parated
collection bins 130 into sieve tray 127. O they nmay

frompethegyr §pef| sy id leusdnprby séenptEssigladged Py means of
softt&EQ%Ql£2$EdEﬁ%§iaﬁﬁtgﬁgéﬁg S&ﬂgtSQS§IS¥gdt&g¥v%%7 then
where Targer 154

nprising nes ize 2mm X
be wauald yf i dwegtedopnibraobasreliedo it ocdbleoti@ct bOA hizd placed
130 vi.a funnel 138. The nesh of tray 127 may be
beneafhgisrhagde A towkt As odi Sditar ot @Andihel3rrapmt ef trays

pr zzI 9 Jmy 0 t ;
12 AL ER. B 7 9 o el angd o Rloihes e
nozz@ésth@GtmﬂMrﬂﬁg @ﬂéﬂﬂd@ddb#lo&@@rahérwﬁﬂherfk&ﬁ the feeding

separates them Vibratory novenent of the 20 tray 127

mateziads DHENTSI he toe cH SR IO IRA IR spherancalinteudkdn 130 to
be pQ.@!kEa oEgU§rtH§%1E9£' fq ?%\é?&%ﬁ%@é& ﬁ}}é Yoird .fe éed Upon

separate om pleces O eed materials carrie
beingveputhet byebdndgotrrays, 2@ Whiede tbmelsinatistdlok canded up
i nmesh of tray 127 _and easily renoved

cling t he_ wr
lntobf?‘l 53&&% ﬁaﬁ&aw LB r 82 9 Y movehrd 2 2endnifihed dii Fmooth
surthB8 ifchbpat APf i ERY AT FUEES vhlfe SPPET k68l dpnerically

shaped larvae a distance of one meter. Air jets may be used to
propel and push dislodged worms out of the discharge point 129
into collection bin 130. Collection bin 130 may be manually
brought to apparatus 127 and its content poured into sieve tray
127 for cleaning and separation. Worms spilled outside of bin
130 may be swept by brooms via trench 124 into apparatus 127 or

they may be air blown by nozzle 126 into apparatus 127.

Alternatively, all of the larvae and worms may be dislodged
by air, flushed and swept into trench 124 where a cushion of air
provided by another nozzle 126 may be used to provide propulsive
force to flush the spherically shaped larvae into apparatus 127.

A water flush provided by nozzle 119 may also be used in place
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shaped worns to nove automatically towards di scharge

funnel 138 and into collection bin 130. In

conmpartnent 131 grown worns are poured into trays

with fine nosquito netting and blown dry by fans. Wet
SIA/BBNfiE20By1cause diarrhea to hatchlings. After drying,

63 SI A/ EBN 120361 it is packed out to the habitat 17

and green house 33 as bird feed. Small sized worm 132
of grmEressdd odgh, sitite ¥@Fenndadnes Tt | eound ibalbls of worms

. another vibratin | anted_sieve tray,133.placed 5 .
Stlcg n%&?h%ﬂﬁ&? ff?g %ﬁ?]ﬁ% %%ﬁ%r%gﬁstPPn&%ﬁgsHQN%ﬁ§er' Live
wormg. SB8hg 0. BAE SeRafratirea Wasdddlg materifiomedie gswiftlets,

maggots 132 which are filtered and channeled into

compggEpedt R&H Bisn al3wHsy swidablef hdnvesdling3Meddval.| Waste feed

wor 132 are bro ack, to the conpartnent 1 and
mateh iR Teghin raai g hiay S T4 (O PEPERCES grBArR. 1flo Such as
bone&) Whaltharpargdus, i sxkABUNTASG: ONnagyShRPi Agnsal fRCeenBved by
such that washing water fron1nozz¥e 119 may be

meangr af negodnem bheshemandhadmen fion digpsisadge system
136. Mechani cal novenent for vibration of sieve trays

i\%?Gand 651333 s%%sbe apr Q/yoqul%d rc%aCe??Ds]Ei?:l(rg;m tlal?b}&?sraf% orlz 7 for

efnatively, all "worns col Iecte

sepatatingl epdowan woenehih2éd ndedastbdkecihy packed wddms to be
feeding bins 130, washed with water from nozzle 119
retugpgdsEfAt tEBYhaBRt APT 1FurEheh| grOYERd. TIB rWagEs Heay de poured

tLo drajn.off r t t Larvag, of
erong A A et b o s B ot B knatin Caty B2y be
propgdfledwalima vhigHi arnfr evmpreddwd shze ofiat BeeAUABN24 into a
. thunb, rovides.nourishin% food during the nesting
Vlbrééagansgﬁatﬁér sipypeftrali fFdd COMPEd§inAemesPosige Sago x 2mm
wher%aI ﬂgr&grt W?o u tZBNE{nggxyﬁgn g . exaecpl glﬁh ngfllal\'ﬁ?eigd into
orneo” and cultivated rn“large ‘estates In thé
collbbtaysi ainstigie wdfa Jauawsk,13my tiee ohéshned a8gay5127 may be

slig&?&%ﬁt% ifn%rd ttho(:;‘/xralraclirsged:i?’sf:cflllla(t:)rgper ogtlilrcl:;lcle]?n 1?:3 . S%\Iga?:evl\:nrprrlfovided
by nozzle 119 may be sprayed onto tray 127 to wash and clean the
worms while vibratory movement of the tray 127 provided by
vibrator motor 137 separates them. Vibratory movement of the
tray 127 causes the worms to curl up forming spherical round
balls. Thus they rolled around and are easily separated from
pieces of wet feed materials carried over from breeding trays
123 which tends to stick and cling to the wire mesh of tray 127
and easily removed by brush manually. Vibratory movement
combined with the inclination of tray 127 causes the spherically
shaped worms to move automatically towards discharge funnel 138
and into collection bin 130. In compartment 131 grown worms are

poured into trays with fine mosquito netting and blown dry by

fans. Wet worms may cause diarrhea to hatchlings. After drying,
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be used as food-grubs to feed nesting swiftlets, and
inturn, chicks at the avian farm as parent bird(s)
regurgitates the seni-digested food in its stomach to
feed its young. Mature palm trees are cut down and

sIa/kefif1ie¢ot at | og pond 32. Sago beetles 64

SI A/ EBN 120361 conpri si ng Rhynchophorus spp., commobn

in the tropics and native to the island of Borneo
it idepeskes tchdi rteggkei habhbatoflli rgd ramden diowsyo33 as bird
£ dIogs. The eggs hatches and | arvae feeds on the pith or
€€%pulp of the trunk. Fully netanorphosed beetl es energe
fromthe 5 pupae in about two nonth's tinme. Sago pal m

ofmd e q,qryéa %@kmoxmpnpa@@escwmfeo&?ﬁ thevePeth ®s Ma are
sagus, M runphii, M sylvestre, ongi spi num etc.

coll@eeed ednbp amtg@ﬁuylb%Wn@Homm;@ds p&ple\campmxs e$3df placed

benesff 3B OPpgt | HERLUA L RenEy o028 T udkin piapnc0- s %

0.5mhaxepamrytohgt h@%l&@gm&%&tlﬁﬁoﬂﬁta& fn@ldgaw Phyd Uphich are
Art hropoda; Sub- um Uniram a; Cass: |nsecta;

filtere@r : and(:opb@pneﬁad FaHia yco@ﬁﬁ@‘gnpanum 18¢4b- b¥ningans of

y ophori na Rhy r
unn g R RO HOR b POBBEL 142 BofyProLage BeRE! Gertdea coppartnent
122 taﬁh@ fjsgia&%a eid GHe@dingniwhas, oOr des @Forf aﬂlfﬁlhéﬁﬁygﬂtéwth The
al so captured and bred for their |arvae such as

wholex pppazaspp. is swgaqféis ePppa, NePamdsi v fAse , "Oynanks that
doscl eus ramasi_us etc
washlgﬁpang?? %% &gd ]ﬂjptrlé%t ég dB? dng%rom the

e supply o nu s and

incl enyt { oM MaRt oS pied friyd oSerenﬁ ﬂ@%dS-Me%d'LdrtlcQﬂ.etﬁnﬁﬁerﬁ@ryt for
.. be captured by means of normal insect 20 traps for
vibrpfteli a§ Phe¥BnpaERYAeAR7 1804 iﬁéymﬁﬁybal§§oﬁédﬁéréﬁ a motor

137. '”}-x?tféfr? 1y AR5 by, eans, ot a g XLULEsof ¢ Q&ﬁayﬂ 23 or

CORpri'si ng sugar Cane. —pi neappl es. - banands.

collet€ioiDLskntRr neAt ety ol ndlreec 1y SpaeBe&0RtbSIFREding bins
stens, |leaves and palmfruits. The trapped beetles

130, rgshed bybh atet ¢ e ak el itPZ%R | M% P sandyitieg babitat 17 as
blrd?%%%d.Beg:tLlll eﬁB%erﬂ seda %rpotjée l?(gt.géor{m\éoalc?roalqie E@fs%%mnant

water.

Larvae of beetles of the Rhynchophorus spp. locally known
as sago worms which can grow to the size of the human thumb,
provides nourishing food during the nesting season and for
parent birds to feed their young. Sago palms of the genus
Metroxylon spp. a plant native to Borneo and cultivated in large
estates in the Malaysian state of Sarawak, may be obtained as
feedstock for the large scale production of sago worms which may
be used as food-grubs to feed nesting swiftlets, and in turn,
chicks at the avian farm as parent bird(s) regurgitates the
semi-digested food in its stomach to feed its young. Mature palm

trees are cut down and left to rot at log pond 32. Sago beetles
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conpartment 139 for maintaining a breeding colony. The
captive bred beetle colony nay be fed a diet of
decaying fruits conprising sugar cane, pineapples,
bananas, coconuts and fernmenting palmtree tissues
SIA/ERMPIAcidny stens, | eaves and pal m 65 S| A/ EBN 120361
fruits. During feeding nales beetl es rel eases
pheronones conprisi ng Rhynchopherol or Ferrugi neol.
compy ¢ thdheBhyrehorpisprongi sigp . + ocotmen offiather tabpics and native
attracti on or_stimul ant of raonmones and food may
eo et {450 o0 BERAGR PRt R T A ATt G Ot ng. trunk
of SI 8Y1 g begheBRWAs bRy athd O d AFRCteddESho T €REI Bgth or
ock or conpartment 139. Large chunks of sago trunk
pulp neas tuhiend- rindet eﬁ‘ull(y engt dnoxpliydedetteet Yedi emrmy fipem the

cut,fro of .the _trunks_and brou nt
pupago i | B cofbar FRBRE 1305EBE- At BRI ook o the genus
Metrggﬁgﬁhts ?e'ﬁoﬁ99§sege%ﬁbe§%@@ﬁ @S Vi pOsIE, 3@ tQu ?911, M.
eggs at a tine. After a week, these pieces of
Sylvsagnex ruks drsgbepdght, backta o t BeetdgspondE and:hset i dgenus

ck. into the original tree trunks. The beet] e eqggs
Ry BoRheE S 8PP ar GRUPF 63°8n SEne T TS HGF cReck“Gr dEREeus, &
palafiafe Rf PRSP OW, h,vualné%a%ﬁg exli PRy @Hea PUFDELL Of
wor ms, t he col | ector may put his ear close to t he sago
15 tree trunk. He will hear the crunching sound of the
| Bre abax@eo®dYr iofg HRES eé@gq’—ngbéﬁ-té&go isul s Aopapy: ofPhylum:
Arth§é§$§£500%%xh%hgﬁﬁm to & erle%ﬁ%%ﬁearsIgseg%a, Order:

est or K"\ionde? st uch a method f

Cole@b@éﬁ@}ngaﬁ@g? WQE&&UH&bnEaaQVefﬁﬂﬂﬁﬁ@dl NeRISHAGYPIRG 1nae;
to produce a steady supply of bird feed throu%hout 20

Genus heRBVééGPﬁ§O§6680ﬁrlbﬁ t Wélywmh@ph@raéﬁds Bgpt §§ges:omprising
othero ener ﬁete agkfgo ngera r? on:L aaeCks P {255 amlly may
i V& ah nen puUrposes. THE™ sago 1"0g's

alsoobetb@p@@ﬂ@caramrmr@i ﬁch:.e tHaK idyvid udihed aB§ e spp.,
stored may be marked with details regarding the
Scapgp@f cerpf/ | ¥gtamaghes R e oFynamis repp datRhajidgsrleus spp.,

Parar?%%?&gltgﬁg.,of £09s. DREyesh "g fahe 163098 ghy SUEN food,

nutrients and breeding environment specific to their needs.

Adult beetles may be captured by means of normal insect
traps for breeding in compartment 139. They may also be lured
into feed traps by means of a mixture of decaying fruits
comprising sugar cane, pineapples, bananas etc; moist fermented
palm tree tissues comprising stems, leaves and palm fruits. The
trapped beetles may be bred and reared in captivity for laying
eggs. Beetles derived from the eggs may also be raised in
compartment 139 for maintaining a breeding colony. The captive
bred beetle colony may be fed a diet of decaying fruits
comprising sugar cane, pineapples, bananas, coconuts and

fermenting palm tree tissues comprising stems, leaves and palm
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harvesting tinme may be forecast, planned and

ascertai ned. Sago |ogs may be physically noved around

the ponds by neans of hoists and w nches, heavy duty

forklifts and mechani zed gri ppers conmonly used in
sia/EBr/120ber | ogging industry; and cut into size 66

SI A EBN 120361 with sawi ng nmachi nes before bei ng

seeded and deposited with beetle eggs. Specialized
fruipecha®urdaghy dreading wetybss mapebelegonfriejeredsor pheromones

acquired for. use in splitting open |arvae .infested ,
compf g Lng BT REh e T Jost EHETHITRL - VS e Gipponding
to tWSd esh patieaeyi bt RAYOLHoPBer Ust SRR antat $ACKBePhn8h8s and

attracted to several species of plant: such as date

foodpalay) g | apakartedgdpating vécoHnatypalfm tipal eapcave colony.
pal m . banana I neappl e, sugarcane;_Arenga, ,

They CBY (B clE T HObHY pREPCUET Bt R, L YT S GREE M SRIcFEock o

compA¥PRen©NGasPEMMgeA @8snk ANGrt RAGLD SABW RLASuENY €80 neter
1988, Jaffe et al. 1993) . Traditional trap crops

(lengbhpr ksiong owdenut (thdickdappe, bdbarranaf oo sbgamiddhe of the

ave Dbeen used for attracting, trappi ng an
crun8) End HER R LRlo b EabR od A ng BRIkt 120 o fpr aqult
beet BHHAL628EpbS1i ONENE  r t&@gs Cheaped B 1RRS o SIPHGRS 30f to 400

kai romones to enhance attraction of 15 palmweevils to
eggsphér egnowdai feterr apyecAdultheRe frveagf nefiscandsaBo trunks

ol ner atus begt | e attracted to ywaunded pal .
are KRBREREHECKae i Clandohe a1 viBid e i e oxigtnal
treet €£ThR3| PHE BEetlaNKg®d hdtendd ethd |Radidg fdd @6t lthe pulp.

to its death (Sadakathulla 1991). The sub famly

To  qgsehephothnastegnt abhs loawaeal ggeviera ttize ared2@stimated
numb l 08?;' %o%%é?c{:ﬁé eg?ﬂtgtopplmr%g’%%a%%! beeraacea%se to the sago

r
scaceae, ARary aceae a eae, a

treenDOEK y| gdongi (Kahshevethe lerGnkhih88ldouRef ofe the 1larvae
beetle | ava reaches the pupation stage, the trunk is
devoyping apeénfeedted | @ets3Ee getiri &y Ry rona tdigsgape2 hiooked

to tfﬁ%ﬁ?}lcé%?%%??%% dé)a[xoé eoif.n aa@l%rfv%ts’to%n%aia/nwgﬁcrv%gr?élgrs .

Such a method for producing sago worms may be pre-planned
and staggered to produce a steady supply of bird feed throughout
the breeding season. In the holding ponds 32, sago logs may be
stacked neatly on metal racks for ease of administrative and
management purposes. The sago logs or the compartment of the
rack in which the logs are stored may be marked with details
regarding the source of logs, type, date of felling, date of
oviposition of eggs, harvesting date range, etc. such that
harvesting time may be forecast, planned and ascertained. Sago
logs may be physically moved around the ponds by means of hoists
and winches, heavy duty forklifts and mechanized grippers

commonly used in the timber logging industry; and cut into size
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for feeding nesting birds. After sifting, smaller

worns may be brought back for fattening at

conpartnent 139a by feeding on pieces of cut sago

trunk. Alternatively, they may be reared for breeding
SIA/EBNMIsEssi1such that the |arvae are all owed to pupate,

67 SI A/ EBN 120361 net anor phose and grow i nto adult

beetl es for laying eggs. Sago worns may al so be
with caawing ahhghinesedeforepr baird ngearadhl angr odkpesited with
beet FHCILAS CELLD . 2nd, ghi tosan,, and. f gt arel il

T ubs For man onswnﬁlon.%ﬁnﬂl WoT i may
confiQlird® &r cdrsi Ml | ot NIHE IS 288 iISREGITRpBOeariRle GRfested

cents. The pith or pulp of the sago tree nay be
logs pimcesdan to hanresde thel wormBerm of bird feed. Sago

flour forns a staple food for |ocal people while sago

re treated_as ut hs wat er i del i t he

R b SR X T v b e 2
atta¢ioasbed arkl fleepdddedc4aseneral eheekes WMQgS)awd: such as

alive provides a nutritious source of protein to
datecpadial PapuBA3M afags | PakNa COSPBRENIRE LT .00H2tReY¥HePalm,

mat _t[j her,..| .co .Si.Ng

banaﬁ%éechﬁﬁg p%ééo ggbg?gghgbr gbéarar&%gﬁgﬁg%%%{nsCbrypha’
ElaeWb| hLaveeopni ) bMet supplyn of N{-pad, onvbspenns, andoas, and the

breedi n 15 environnent specific to their needs. Sago
screwapiae aldadreh (9 8howatiki A BdvekoD t oT1a0ybapeal trap

' | j d [ d
cropd (eBRbEI Sing BLERAET' PLAL B S ERRand T AN SFRgRR saps, Dave
beent reesd Siat| asttr£eiiid on tofagdihgesdral | akyemiiedtiyng most

means of hybrid species of 20 sago trees in studies
beettefdiRh ey REFBESPERBPEUFN AR MAVSPSICARS siateory of the

I rci [

creaJPES.taHEL] SREHLE B R BSAE GO TB Al AL Ron o

palmf @eethes f 66 dpheron@sst g i att ustapses Add R .plarndgilneus and
supply of sago_logs for breeding wornms to feed

R. vednprpets. PpeElaesat8gatparatefetPoXpraAedsPapps) wogre e9gs

are L1488 LA4KRe OfaAUSH ANChNPLANIGHY & SYEUM! HILEY trunk of

the tree, leading directly to its death (Sadakathulla 1991). The

as éood
YoI9RT g may  be

sub family Rhynchophorinae containg several genera that are
closely associated with Palmae, Zingiberaceae, Muscaceae,
Amaryllidaceae and Gramineae, all monocotyledons (Kalshoven,

L.G.E. 1981).

Before the beetle lava reaches the pupation stage, the
trunk is split open to collect large juicy worms providing a
rich source of protein and fat, and an extremely nourishing food
for feeding nesting birds. After sifting, smaller worms may be
brought back for fattening at compartment 139a by feeding on
pieces of cut sago trunk. Alternatively, they may be reared for

breeding purposes such that the larvae are allowed to pupate,
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(Cocos nucifera) and oil palns (El aei s gui neensis,

Attalea butyracea) felled for replanting purposes may

be acquired as feed stock for breeding of red palm

weevil larvae. Other related plants such as date
sia/BaNpL20861pal m sago palm coconut palm 68

SI A EBN 120361 pal enera pal m banana, pi neappl e,

sugarcane; Arenga, Coel coccus, Corypha, El aeis,
metampybheeaa anNhtgrew | ioro Nygalt Cheeshbes nBprAlegsng &ggs. Sago

B M N TR NN -

proddéBfi hRiAceas, cnicthHsGarraen: Avady/ | hdaceas, FABE as food
and G am neae. Suppl enentary f oods’ for captive

grubﬁre’@zﬁngumﬁnswcmsmlmy $mel Ldeogmeumthsebd gradihsfor 10

d [let f f bir fe \
cencR 13, hfie, Py =P8, APRGICED: Sa°A! T5Ca0 GRT38 - T8ecRith of
pulpt B@t e EE?St sr88Ymke bai gedctosd@eth oprddad %é'ﬁﬁléﬁcform of

pes 10 of food avallable. Such versatility and

blrda@aptiabﬁﬁgﬂyfb@ilhgfob@ﬁe&| staple ofedrd Ber viacdl gleadie while

f d di bl t
cagel 550 UL TRBEQYE o4 "L RIEEDL S IO TR 0y by

nati¥Re@Pcp1zee |81 9Borseal € ThNIRGE Scet&d) NYad8Vigeena8 roasted,
for entrapnment of airborne 15 insects to provide adult

deephi £gdedi t KaFova. Phseehsckemprivsesst heor pra vy fromdrides  a

of .these avi an ecj | nsects _are.attracted
e B8 BB SorbiTatihy S a0 0 noes s idfe 11 2
ceredhealprieRld £&si BHeandnzef | €eivye panets ikdbcielt G dhprising
| arge trap 38 constructed fromw re nmesh and nounte

the \MJ{aWS\NaIIéﬁ‘E%tpﬁrurhWea%SQobMiDreﬁt fagutheir nlarvagsand worms
t S spr wat.er JetS|nt
Wlthltoh%ptc]og%a%g’%gganégﬁéi%f OgEBH n ér sr? %?nt?ngcﬁl %omeedmg

enviabmeAshspotl £L¢ etb i d1seiGt sndddsq Si de col | ection panels
141, trough 144, sluice 145, guard panes 146 and
retention bin 147. Water is diverted back into
sHegPoR24BAp 248 WM BheF e+ FakIng chetvgen el by 12 vears

to m%t&mej:df% Yr{.a%oqj &!arlgn Styislt eé?élcﬁ?cetrq Wl%sfl%zﬂa%s successfully

reduced the gestation period of o0il palm trees. Similar
reduction of the gestation period by means of hybrid species of
sago trees in studies conducted by researchers in the Malaysian
state of Sarawak shall enable large scale commercial production
of sago to provide a stable supply of raw materials for the food
processing industries. And a plentiful supply of sago logs for
breeding worms to feed swiftlets. Besides sago palm (Metroxylon
spp.) cut tree trunks of aged and unproductive coconut trees
(Cocos nucifera) and oil palms (Elaeis guineensis, Attalea
butyracea) felled for replanting purposes may be acquired as
feed stock for breeding of red palm weevil larvae. Other related

plants such as date palm, oil palm, sago palm, coconut palm,

68



10

15

20

25

142. Water level in the sunp is controlled by float
apparatus 150. Insects 151 gathered in retention bin
147 may be collected for bird feed. The apparatus nay
be configured wherein one unit rmay be stacked on top
SIA/EBENAT®OdEr, such that several stackable 69
SI A/ EBN 120361 units may be conbi ned together to
maxi m ze i nsect catches. Commercially avail able
palewdedi palmat baarnant Bieearpks, phigarmanes, Agwidal Coelcoccus,
sfinmuLants e sed to attract ects an
corypipe obLaets o bl bt BT AAT A | (Eb Ry Aloes,
and OfnhsUid@hde hirfeOnidagur aliseNSpEBYoBL8PnOE acsti nask and  feed
used for obtaining bird- feed. A managed and
matesu@lalnabhelhdLVEStmﬂ@n@ﬁ edibl ethér d'femidyt s Zingibwraceae,

carri ed, out after irds . had left its
muschgese it lidadids: bt aheo sk R BagR L o
training center 33. 10 Three nesting seasons which

ValipSBed B hANEbOdAP Eolr adibtiiv@M b Aty t 6Ff Detebeets may
. enabl es three collections or harvests to be carried
inclyde séiauy@asee@ueﬁamat Stfk 86l Féetor MY ZRarPEsiedget forms

of brl%“tsf &Cpsg&e &?Pt{fngrﬁr\(ll sto%d es Cﬁvggtlon 36.

ructure O nes at” per orrrs a

SucthIS.bJa| sehecket® xﬂ&y %@thaelééwtwefa‘etesa e At UWdms and types
enpty and abandoned before scrapping the bird' s nest
of feedptatriiom thehst vegearélicy reandveadarrabifhdyy being

bene%yglggl b£8 bh{br ocs@levc'lvgpes fwt ontfitﬂ: ag}.y q,%gs m%é/f prove

bi rds essi’'ng and sanitization tre ment

1nd1§p&h§@by@simxtlﬁﬁbrﬁﬁ“&ﬂdﬁﬁgiﬁq.carrled out by means of
slight steam ng. Raw nests are soaked and gently

washed in cold water _for, 2 to_ 4 hours to soften_the
sF+anddRafdonEndle VG Ut 139 R dCt o2 SRS adiiged large

scalglri?lrf&il&% Sgh‘:ch%ﬁt Ya aé‘é ng gWaf & Sz’:gﬁ)m%?%nggg airborne

I's clear~an e nests stran
insesobt tangrphiidat adh&tgburﬁ@x piietef ool .f aideerts amthprises the

other_ inpurities may subsequently be
primary food of these avian species. Insects are attracted by
means of lights emitted by lamp 140 housed inside a water proof
casing and reflective ©panels 141 into a 1large trap 38
constructed from wire mesh and mounted with water sprinklers
142. At regular intervals pump 143 automatically runs to spray
water jets into the trap 38 by means of sprinklers 142 to knock
down and wash collected insects into side collection panels 141,
trough 144, sluice 145, guard panes 146 and retention bin 147.
Water is diverted back into suction sump 148 from where it 1is
circulated by pump 143 via piping system 149 to spray nozzles
142. Water level in the sump is controlled by float apparatus
150. Insects 151 gathered in retention bin 147 may be collected

for bird feed. The apparatus may be configured wherein one unit

may be stacked on top of another, such that several stackable
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renoved, and gel ati nous strands of the nests are

nmoul ded into an oval shape or in the shape of an

actual bird's nests. De- feathering of edible bird's

nests is a |labor intensive task requiring plucking
SIA/RBNULgopéeces of downs and feathers with 70

SI A EBN 120361 forceps. At a tenperature of 25 deg. C

and 606 hum dity, the water content of nests may be
unitgeprant H2%combgne?dB thgesher dryer magimikzat oinsect catches.

apparat us 152 f dryin he processed nests. Wet
comRBRr 8T 13 HRa 1 pPAE G BBt 0L SEREy e Ee 1845 0P S AGTRTOnes
sexuBQr 0siSi i Bt sL54 efBY bfa P! deLdyugBat N Ihthth 8 c@f insects andg
conpartment 155 where cool dry air fromthe air

impreyadicakoheéng Cannerdbelly paaskabloveingdw thmpss of suitable
Exhaust air fromth appar atus 152 may. be recgycl ed )
conffgHRaE LoRR MU ULFRGPS 18T TSF (A0 GHRAG (4 (RPGAing bird-

feedqlb56 where it is cooled down, noisture renoved, 10
dried and re-circul ated back into the apparatus 152.
Alternatively, on a large scale, the drying apparatus
1B2mapagedoapdi Sesha o e harveslind 5% maidde drird's nests
cks. _Th ir. conditioning unit. 156, and condenser .
may E%?ﬁ%ﬁf %? %ﬁﬁzfggprya%% * ?ﬁ%e%k eﬁ%§¥gss§%§kga%gnlts nest

and tdikdroonlighecesranhst pbadds bebubhe o nesiisingksenter 33.
toget her upon drying. UV and IR l'ights and other
Thregamestingg SSRBEOTA tWhichhi yariee Anemgdem cielafpril and from

' b d i he finished
sl 008 Y 05,0000 LR LR LT, 10 AlBSeg vo oo

carrife@hasuzegpeoi $eang SUEh WeREDI NthaAppanakysousel thirvesting
harvest and col |l ect edible bird s 20 nests, while FIG
nestgp ¥HaRE aaEFos$teéchrdnaltovi ewevieest t Hedgggpar s8yes and

struzgﬁrgi f&f nghgp%ﬁiﬁ Cﬁgggfggrsréage{]rfto%sm Nvisual check to

component s. Fi rst he marn anized Tifting

ensusgst eRaconpEs st NGrenOiasit udll 16fpapd &0daraybdmidied 6before
to 165 provides vertical 25 novenent of cage 82 up and
scragBhRdcl 1S Pake’ $6.9%; s eSERAALIAF| sfrom the structure to

remove them. That the edible bird's nest does not contain any

eggs or young birds.

Processing and sanitization treatment of raw harvested
nests may be carried out by means of slight steaming. Raw nests
are soaked and gently washed in cold water for 2 to 4 hours to
soften the strands and manually scrubbed by hand to remove dirt,
mud, bird shit. Dirty soaking water may be changed until it is
clear and the nests strands had become soft and pliant. Larger
pieces of feathers and other impurities may subsequently be
removed, and gelatinous strands of the nests are moulded into an
oval shape or in the shape of an actual bird's nests. De-
feathering of edible bird's nests is a labor intensive task

requiring plucking minute pieces of downs and feathers with
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the main work horse which lifts the | oad conprising a

wor k-cage 82, or a nest collector securely strapped

in a safety harness. Electric notor 161 provides

notive power which is transmtted 71 SI A/ EBN 120361
SIA/EBR/pgR@3édDX 162 to cable drum 160. Such a nmechani sm

may be configured to |ift a nest collector hundreds

of nmeters up and down the steep cliff 16. Secondly, a
forcepsor Pzed nbdibPeratyee afid J5ul fey. s¢stamd 166% t bumsdifg, the

rovides, horizontal novyenent be @ point A and point
watef S {8Re SLHIRE ] meTasEh iRy SEctrdnal view Y- of
the second conponent conprising the notorized | ever

arflg pul7Beshem@hani aaye o el A ONdapperedae 062 Clebkf drying
top 20, capable of noving a nest collector
the paicesredl INeSHEt-waist poeRAEs ALAAd 336 ielered opg PhECRg trays

.

comph Btiéft Mater syhdfOmco8e Rt irt Feofl ifHe t @idNAUdiRIitioning
. (points A and B) enabling safe collection of edible
unitp g6 s hestRAafshg Avers Sheet ERape. cExhaustgceair from the

res dingl y .t j St b 9 n .
cepa{BELERONEY ko e dalanan, o Sa0Lae ELIEED LLS o aso
condiiByoRen@titSt etls 6 awigle 1 dC1 € aBe ded S I dw N nddt ARt Bmoved,

. angle. The fixed rail assenbly 168 is securely
driegdneRér B¢ bretigted pskodnte dheoppparatyases4175. On
top of rail assenbly 168 is nounted an anchoring

rﬂit@fn@tc’ y B'a QLaH?&iG éH]lé,thl% Ii?g:e.égl gé) aratys 152

anchoring roller asse I's a notori ran
may pudnpeyiseapparabvms Wilthl, tidPs 168, AVéHded Poaputssiken i The air
vi ded b el.ectric notor 171 which noves a gear

condgﬁgeglaazuéaai AP 13 gepdensRIt hla173maY £ i EY fRafry out
the hdit ddékafLExere§043 %r§5§mpa§§efégs'an%olé@f%ﬁ%‘dof the

bearings 169 and 170 provi des ease of novenent 2
nestt ls imidsort ezt henbi hpoh evieyiagd (o | eydsyst emditfs t and other
176, is noved, along cliff top 20 between point A and
sanlg_lz:tpgtrmjs cUpFl fymigative and germicidal properties may be

used to sterilize the finished products if desired.

FIG. 8A shows the plan view of a mechanized hoisting and
winching apparatus used to harvest and collect edible bird's
nests, while FIG. 8B shows a cross sectional view Y-Y of the
apparatus. The 1lifting apparatus comprises of two main

components.

Firstly, the main mechanized 1lifting system comprising
hoist drum 160 and rotary motor 161 to 165 provides vertical
movement of cage 82 up and down cliff face 16. This mechanism is
the main work horse which lifts the load comprising a work-cage
82, or a nest collector securely strapped in a safety harness.

Electric motor 161 provides motive power which is transmitted
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line 90 passes through the roller of pulley 176

residing on top of lever 166 to provide vertica

novenment. 72 SI A/ EBN 120361 Alternatively, the fixed

rail assenbly 168 and fixed gear rail 174 may be
sia/wendesioier gi rder 21 of the cage structure and the

whol e notorized | ever and pull ey nechanism 171, 166

and 176 nmay be nounted on top of the horizontal
via pEdrbox 0162 heqyi calkle 5 datumuct @0 e Blichesd i mpohiandksmf fmay be

top 20. In_sych an arran nt, irder structure 21
contGhr&d; buindt 1 BORG: FUCLFBROS TAMEEianal WeiTiGapp and
down! €88 &gk SUPPOIs freesting on cliff top 20 to take the

added weight. Refer FIG 21. FIG 8D shows a detailed

view of a roller guide assenbly 10 conprising four

r9¢fendly o kdeptenizdtbingbidgh|lever |ange P30 lisy system 166 to
posi ti.on, .t o .avoi d.and prevent. danmage due_fo_abrasion,
176 RERISER i iRsicey R neS7eeT ReTRbon 8 Boint B,

FIG. QR8I 3héws | THEDVEEka PEEYe8RcPObAL1A ARG Brakorg tfige second
cliff top. One pair of vertical rollers 165 may be

companehbr ePmpy ishagdrila | nakohbeed ngexsserdsldy p81168. mechanism

ther_paiy of _horizo rol | 164 nay be secured
moun€g8 ?ﬁ%m\g/e?lf‘?c FIT o?jfzeﬁfé%Sto%ngi’epciaﬁalﬁﬁoﬁ Sy Gy @ nest
coll8BESS GlborliventhlegedetwaROSi hoOmt NG ALkegbsnd /& ABong the
the line 90 passes through the roller guide assenbly,

steepnycbife offacke 10! | furtcom ngechaniit edycoReaclesianed and
confL|Q§ got%"%!VEOtat? 1f€§%8¥'ged§s%ggggho%oEﬂ?séggﬁogo%eters
%ﬂe?l Oleaaf %es |ng|t|n

ne “whi ane tine, Keep

frompeskt bapt Aft eheatilv€lry tomandthiekt i(pgineshaniasm 60 éndbling
165 may be conbined and integrated with the |ever
safepgqldgcrdeRarmsnedsbleo Pirds sandespuneéa@nen Hhifpvabretch of

clif%akgﬁ&(.SSCOB?ééLEgT?c?il@}?etl{%)ddjgétead ce25|5r:30 ocacbgrgp@los%e%lﬁlv%len the

racked rarTs fo ta he"1 oad. nunber  Of such

mainWM DEBiRg appRaeiss 1@y de B9 aledinad oo 1PeSinddyoird adjusted
and spread on cliff top 20 to enabl e harvesting of

and increased to maintain an optimum angle.

The fixed rail assembly 168 is securely anchored to cliff
top 20 in a concrete base 175. On top of rail assembly 168 1is
mounted an anchoring roller assembly 167. Affixed on top of the
anchoring roller assembly 167 is a motorized lever and pulley
apparatus (171, 172, 166, 176). Propulsion is provided by
electric motor 171 which moves a gear piece 172 against the gear
teeth 173 of a fixed gear rail 174 affixed to a concrete base
175. Rollers and bearings 169 and 170 provides ease of movement
as the motorized mobile lever and pulley system 166 to 176 is
moved along cliff top 20 between point A and B. Lifting cable or
line 90 passes through the roller of pulley 176 residing on top

of lever 166 to provide vertical movement.
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nests along the whole stretch of cliff face 1G

conprising the 73 SI A/ EBN 120361 nesting habitat 17

and nest production facility. Al of the conponents

are securely anchored to the surface of cliff top 20.
sia/#esafxi3ykicabl e or line 85 is anchored to a post 179

i ndependently of the [ifting apparatus for providing

the 5 collector with a backup, a last |line of defense

i A1 teena tiipsani z@@lfixe@grsyét @msm\iblly Treck mmmed gear

ft bl e 0 broke d
rai1 Lh7h, poy be’ B fed e BRedopor il tie o9 | BbgrgRuge and

the WhOD: CRbESDzEEA1 BveSUShat Bal1ept ﬁlé@ﬁgﬁﬂémt97ih6166 and 176
safety line 85 may be nmade a mandatory 10 reqU|renent

may beermotmelft@de qrhetw neAi m@eapmﬂmadamm@mrcpédthe girder

scrue 19b BPEGBRal Ty Gt HenEP, 40 oVl Aba Eling i gement,

girddPest +HhéOugh ineyayrl Hqiihe QihéjQ:dMsftQ:ul:&QoH # Mdditional
such that it follows the main [lifting apparatus and

vert egglir ésgshand isverRE tdoesstriglg gen ¢5i8At &ogl &P akot hake the
vapl.e | us nmoves between points A and

iftin ar.at
adde ﬁ@t8é‘?€q%§ﬁ%§;{t @g‘further al ternative features

and arrangenent of trap door 110 to protect the

repd | ngpSighidiisure @étabreedivigwand pf ogetiépnghage! ialsgembly
100 from wi nd-| ev damages. 20 Self-activating door 110
compRpgind EOWF| FRLegTreo tepirely ‘FltleséP#Staﬁ?@btlé Askine 90 in

Slpl?glg g%gtl OQ.% %S ]9 V%Pd gl\é.gr ef CFéO aggrasaoBy agalnst

vity. € upper VST of i $ secure

the fﬂlcm@:b{ge alRisRg® 1jy0l mss 184 ranent edbanebosppsigess ofis moved
door 110. While the_ lower portion is noveable and _
betWR%%tP@hn%IécénﬁyBaaQ@GEIéhﬁeééééfZSOBolPnérp§ﬂ§d°f8fertlcal

roll%@%dgggd%a S %gghg?%alﬁg %%nt§ rr?n 98 hgoboggglg%%embly

ev pus 00fr open, dou
163 . Muptadri paid |ofl 8RopNzbnt &l Sirdete b d@@r mehO lo¢li ge@gured to

the Igtgr?:lg.gn Vg§lagni§r SITG 5exat.r$c£ n]illepg ! Il(rjll %%s%%ll%% rbayl' lnsl’ea%r?s of two
pieces of positioning brackets 178. As the 1line 90 passes
through the roller guide assembly, any one of the rollers coming
in direct contact with line 90 will rotate to provide a smooth

passage for the 1line while at the same time, keeping it in

position.

Alternatively, main lifting mechanism 160 to 165 may be
combined and integrated with the lever pulley mechanism 166 to
176 and mounted on a movable rail 168. Rail 168 may be modified

to comprise dual tracked rails to take the load.

A number of such winching apparatus may be strategically
positioned and spread on cliff top 20 to enable harvesting of

nests along the whole stretch of cliff face 16 comprising the
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openi ng a passage way in roof 97 for wind to enter and

exit 74 SI A/ EBN 120361 habitat 17. The maxi num openi ng

of door 110 is limted by guide rail 183 which is in

turn limted by stopper 185. Wen exterior wi nd speed
SIA/dBNps2asleguatel y, trap door 110 experiences a reduced

w nd-lev effect and the weight of door 110 5 gradually

make it drop lower until it closes. The guide rails
nestigg rhabif@thodieraiiy shapedmdyrtivat &scibory11@1ll of the

, LS r vement is sto d. wh It
compgégéﬁésa%es?lgg%?fgnggiﬁl%do reg%n%‘? t?h ssxngéa\/ce%tcfeﬁ;gdalff top 20.
A  sslfery nGawlebang ngLefd ecds from gseHbrédy. 600k 1Hdst 179
' pi vots on swi vel hinge 184 and guide rail 10 183
independerts¥at Phg Baek gérﬁttllylgi nepperatysi gifval powiviidéng  the

on,. roof .97. FI F_shows l.an view of_th .
co11885REnT ATl o PREEBG ShoWl ect 1T 5K GeSgse if cthe
mechdaibbe heddedgbalistbdl,raone entbof exRbtd, | $£€192886g cable

in external guide rail 183 while the other end 15 is
or khepged i hrdber swsidendy ' theshagndfetvai Fing2 &ndwilldt be the
The ends. of doubl.e headed, bolt 181 bein
co11f8Pae U obtY  CERERTERES aerlur 6ot brigui dEaFH | s Spgp  that
attadRfledB3, tsl itles isafelhey chanael s 186y obedogagaDUNt &thndatory
guide rail 182 and external guide rail 183, holding
requi KEMeRp FveBePadorequipneninedieg happasaigedr canQbes started.
0 I . preventing Lt_from being.bl own
can1§pE e B LM ALUPIEIEN 100 40 pARGENSR: S hnraRe 100
diagbnaplgoattathedmey hevdesiigwed tindesselbesachirvafhNghe eye
openi ng and plosing automatical ly by neans of '
of HhdIrédeefrieed s18Rd fgramdivt ysughapghadoot t 1 1P ldwysbethe main

e copne ou r- \Wel 1 aNns lipe 25
llft%gg a%gsgﬁ%%é%/ ecgl %@%ﬁel 3%%%93&%% %25 sIC?Og Tt | ﬁlOt get
entahyfbdieas than ridvabiei ghtftahgde@bakbBusSueReshdetren oints
strong wind blows, creating a pressure differentia
A angli Bh enough to push and Iift up trap door 110, the
wei ght of door 110 may now be supported by

FIG. 8E 1llustrates further alternative features and

| 38)

arrangement of trap door 110 to protect the roofing structure of
breeding and production facility 100 from wind-lev damages.
Self-activating door 110 may be configured to open by it-self
and to close back gently by means of wind-lev. effects and
gravity. The upper portion of door 110 is secured by flexible
hinge joints 184 mounted on both sides of door 110. While the
lower portion is moveable and kept in place by a double headed
bolt or stud 181 and guide rails 182 and 183 mounted on both
sides. As wind-lev pushes door 110 open, double headed bolt 181
mounted in rail 182 on both sides of door 110 guides it along a
pair of external sliding guide rails 183 as it moves upward,

opening a passage way in roof 97 for wind to enter and exit
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75 SI A/ EBN 120361 wi nd-|ev. Counter-weight 190 easily

overcones this "lightened" |oad of door 110, and

pul Il s door 110 open by nmeans of line 188 and pulley

wheel 189, sliding it up the roof incline. Allow ng
sia/EBNtEiopsn t he exterior of roof 97 to enter habitat 17

equalizing 5 the interior wind speed and neutralizing

the differential pressure cumwind Iift effects. Door
habifap i13.gUhdetakiamimsopprengneibgoptand Oofis3 limdted &y guide

. ide rails, 182, Amterlor Wi .S t iec of stud 187
rai1 PRSP, i & o s B iR of 8500, 110,
the other ends 10 securely engaged in slot 186 of
rdhés d&ZerPost arin@dl sps€d dkoppOiddeduatlly] lSagB¥oor 110
be affixed at one end to a sw vel hinge 184, the
expepipReemy Eﬁ*@%%@l WWCi'ée%éﬁf%qtotaanG'—hﬁ W%ghtl@;‘_f door 110

e [ d adeq door

sraafffIY EYREE] O Wadh <BgRS SUARE el LEAR 0%6e rante

183 'fnﬁggaj&%oméﬁa@dyhéﬁe&ﬁbgbh tgaadua Iao@z«eworre&oba@, its
pul ling force exerted by counter-weight 190, slides

downyiayR FRE¥SNEBE iifc| $FRPRAT | Yhel déatzeadhmsk Pheoright angled

bendorlghﬂgl g?gbghg n Shgpe%lngEB P %gor aigln Y effect from

nprise trirangu or trapeze i'guratirons such

occufhﬁﬁgeXBbbrOﬂldﬁpﬂ%dﬂb|6N eﬁﬁeélsﬂﬂmgebﬂﬂﬁléhdeguide rail
more fully. Points ABCD 20 having a |arger surface

183 hefprexpetdtelresbackardeit i néotey 1tef fegiginmln pephtson on

In another form alternately spaced fixed

overl appi ng i nner and outer roofing structure may al so

be wused to minimze wind-lev. Standard practice in

cFeani a§ adhidoise i ptas mdew icf ttthe 2beshemtisr hehhkst FIG. 8G

with a few changes of clear_cold water. The swoll en

showg; SpclipsiXi% pladdtf i ACYPLentseREeS akh%ll‘?l h8éd ATteh end of
whchﬂEEfeﬁBQgEBG1He%ktb§n95Oﬁﬁﬁdépéaﬁle8be eatﬁ% R%kr end

hr eads: npurltles such™as partlc es an
is eagegeénimedooﬂ héeneed Cresdisapl eradi)f fleaerind slot 186. The

properties, house nests froduced in , ,
two ends of double headed bo 181 being larger in size than the

roof

apertures of guide rails 182 and 183, slides in the channels 186
of door mounted guide rail 182 and external guide rail 183,
holding the two pieces of equipment together as door 110 is

moved, securing and preventing it from being blown off.

FIG. 8H shows an alternative arrangement in which trap door
110 may be designed to be self-activating, opening and closing
automatically by means of wind-lev effects and gravity. Trap
door 110 may be connected to counter-weight 190 by means of line
188 and pulley wheel 189. Weight 190 may be slightly lighter
than the weight of door 110. Such that when a strong wind blows,
creating a pressure differential high enough to push and 1lift up

trap door 110, the weight of door 110 may now be supported by
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76 SI A/ EBN 120361 abandoned human dwel | i ngs, contains

less inpurities and feathers. They are cl eaner and

have an intact boat shape with a high swelling

capacity. Wiite nests are snooth while yell ow and
SIA/BBNgU2086l1 nests are crunchi er because they contain

nore mnerals 5 than white nests. Cave nest produced

by wild swiftlets in natural caves and on cliffs is
windflew Koudtgrdvwedapti rl%blmsx'dlne puverhembar s:ﬂnisnatlﬁr?;htened"

cli envir ts are, not as wel
loadspby Ogéq% USerﬁg§$?ﬂ§%dga ﬂ?%ﬁePY|WﬁaPFt9£sllne 188
and %@M@.e SiHeell &€ cg i’l’)(% W ¢ hub"%é‘“@‘o'o‘f”&rfb@ﬁ%‘ tYallowing
that [engthens the time preparati on. Nests may be

windwhirpe thecekberige| pHwroof awget@renttfhombnétat Shbmallzlng
he.formof .cu stri

the | IREEH:Bal I efapBaceThorlis { BFERIS pHGHTRL 1 fysfepential

presBagtSctifafitam Per formabdd) t he market lncl ude t he
natural whole 15 nest, nest strips, nest pieces, nest

t hreads and the |rregular shaped nest cake processed
f PEAYné3P iRr euddedThe i§e @PvﬁméntbedmﬁﬁﬂSu@ﬁcésEﬁﬁ@es of

guldgu%J tl% q8ﬂ tSAIE]@éc'E rc‘@{@é al %ﬁe ?Le% BI rd sht cpl §g7 may be

the nore si nmer - oIerant Hes

afflaaaeafcs BRat Wrrdie PBI iaplkdery, okfutd@csle neugh the other ends
internally and high 20 in elasticity with high
secugglynargagrd r?ébll%]r?l%l 196l @& Micks t1%hal Peprerigr wise, at

po:LnWI %‘e éﬂﬁp th S’bg(:‘%tj‘:'fl)ste}ﬁ'I % yon kn«%ﬁgd ?h swivel hinge

nour'i shing and repl eni shing nmedi ci na

184,speri abtladi eehadt iergaged ther apesssedekiieet 9,868 of rail 182.
rejuvenating _health food with restorative properties
Wheny oeFE?ﬁ%Pﬁor wiadt hepesd hu%?i%oo%/deqyﬁtrﬁé% dsedr ciflocy 110

expeE?gPPégc%vef&ﬂlé&?t w?.ﬁiab & l%'f'fgc?‘. an pfg%)ﬁﬁezc?'iaaﬂ.ts body

i vi sion 1nducing hornone
weightowt brhdchdlLy tbabreamestlnhbat@uguangh Zodcedi dxirgdd by
of cells, thereby_enhancing tissue growth, cellular
countggaNet It ohAndSEEReS nBAWEL E8Si FRGAI LRCLANRUMBRE] it seats

backSLﬁ.qu'ef@Qt original position. Shapes of trap door 110 may
comprise triangular or trapeze configurations such that exertion
of wind-lev effects may be utilized more fully. Points ABCD
having a larger surface area experiences a larger wind-lev
effect than points AED. In another form, alternately spaced
fixed overlapping inner and outer roofing structure may also be

used to minimize wind-lev.

Standard practice in cleaning edible bird’s nest is to
swell the nest with a few changes of c¢lear cold water. The
swollen bird’s nest is placed in a container and rinsed with
water and the nest is broken apart by tearing the nest threads.
Impurities such as particles and feathers are removed. Different

nests have different properties, house nests produced in
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77 SI AN EBN 120361 scientific evidence |lends further

proof to support the age old assunption and

entrenched beliefs regarding such properties of

edible bird s nest: such as stinulating regeneration
SIA/BBNpDEy36xel | s; enhance cel |l -nedi ated i munity;

rejuvenation and recovery 5 of irradiated tissues,

especi ally during nedical procedures when patients
aban@@eCéxpd)@eldnt 0 dtwezh]yimgﬁa,usi rgnhagesqudesst | esmphrbodys and

die o n w se nodern ECIentlfIC

featl%?(’f)%rl Wsaﬁ%vgleﬁ?ggo?l’% AVRafnaBfaChr B8R gbppe with a

high COWROSEMy Ok aps et *n Qﬂgtgohesgg b9€|§Qb89h09ﬁ§ﬂqe&@ah%w and
anmounts of bio-active protein, as well as essentia

bloodt red am@stsmcw@scmmm u@causm tl'cea»r cicurhaisodico® amherals
th O%ﬂiSI um St udi es have found that nests consist of
an VRNt SN ch stimul ate cel | growt h and
reproduction, thus able to pronote tissue grow h,

C&dve rﬁegfoﬁﬁsbdaegde REQ Cedwidletdd {AMHALLYal caves and
functions. Edible bird s nest contains the precious

on 0§34f|f@ary85é@rr@t|dnam gmdftdems ltthBD]tCIT-e ddealto the harsh

stora is to store.th 's nest in
natura??t |c%ht ngteor%\ré% Jezi’erFS’PF‘SRéd %%/V‘? ePFisﬁér a?’feonnoﬁes?% well
shapé@YyaPeheubednektB anBiarocatabaneadyhean impurities. Cave nests
air-conditioner. Care should be taken to avoid dry

are gFuReByswish &PWMﬂMQR}kﬂgeﬁ@ﬂﬁﬂﬁ&yt%h@wré@ngéhﬁm$ghge time
for FPELRVLEILOIRLIPY FLD20E BREELALLS L TKRCr YedToBh *hsRhce o

st's and veterinarians

bloodhted sW $haeéd pophl athen QmeﬁhOEat%Mp@QrtQMMby I ats®ripped,
behavi oral patterns, denographic dynam cs, food
shred@edureencedc. babt shaped. zghsldﬁﬁﬁﬁgenéeﬁgodsgch @ bird’'s

nest§X9$Q§'8 no£etE8 ngstlnghhablt%ﬁt 988 %E% na%ural whole

ribution of "avian popula i0

nest) ogesti @2riber eeasi: aikddannds thﬂéi@@laﬁa Qhet R&regular
f eedi ng ground surrounding the farm etc. Al such
shapedt A%8fe FRTR BXPEEEFRE AmENr Wil ethveader Shadypandof the

birdrqﬁ%ﬁﬁgﬁcgg %ﬁeﬂéﬂJEEty of its nests. Generally the older

the bird is, the more simmer-tolerant the nest. Bird’s nests
appears neat on the periphery, but are rough internally and high

in elasticity with high culinary and medicinal value.

Nutritional effects wise, edible bird's nest is widely
known as a nourishing and replenishing medicinal food with
special alleviative and therapeutic effects; a rejuvenating
health food with restorative properties to reinvigorate the
human body. Chinese researchers had discovered that edible
bird’s nest contains a “cell division inducing hormone” and an
“epithelial growth factor” that can stimulate growth and
division of cells, thereby enhancing tissue growth, cellular

regeneration and cell-mediated immunity in humans. Such recent

77



10

15

20

25

78 SI A/ EBN 120361 Included in the eco-farmare
speci alized avian treatnent facilities such as
veterinary |l aboratory for (swiftlet's) physiologica
sanpl i ng and checki ng, such as bl ood tests,
sia/EBRpest N, avi an disease control and testing;
medi cati on and 5 adm nistration of avian nedicine,
vacci nati on agai nst di sease and sickness; prograns to
scienhtfieasevidentch fands dgnotthecelpraatfe ta epupoplorct | tbe age old
capacity hy neans of growth hornones,, matin hor none ,
assuBPEF?ﬁhf"Qgc&ﬁFﬁ% dsﬁ%eéilaﬂfsoaﬁ%%a%‘ilq%dng’@htPrOPertleS of
edib8OMH:I:RR0 MaYEel englhs z_§§0%@i§nﬁlg%9nﬁmré§é¢%§a@&h of body
6, 766, 767 El 10 Hal awani et al. teaches such a nethod
cellsf enhhnyengephonedistedulimtumityt o repueases isggend recovery
production in poultry. In US Pat., 4,828,987 Kopchjck
of igragfatedchissachet ARRLOFALLY P HRA MefHiRah PIRGSHITEs when
: LN a ' . U e
et i hen e bt Phda BTy 45158 " 2o
cellBNvo l1l8isegfince codi ng for expression of chicken
growt h hornone poly- peptide. These net hods nay be
trial-tested and if found suitabI%P&adopted and h
aéBWP‘éﬁllBh%r %' EEnseMP BB e st A Ed 1% wi PEPREEMERES  have
disceiarBli eabky rdi¢iease | i srHpopy! ébﬂn?@s@@doﬁfh%)r%@ekihe (49.9%),
bird's nests production capacity of the farm The farm
inclpdynal songbdénzhlelcamomit orohgo o priviant ipwtein, as well as

facilities; fumgation and pest control equi.pnent d
essepfint| PHESITOF PaRsTs PRCEIRTTES, T L Sspgm and
potabBBeadl NG «&di Rhee bifiding nesds ReadYCtdiy i Jachbki tdements

may al so be used to provide a scientific-research
which| astornwdate f sgllli t growEhcaanyi meropdustgon rehhgs arable to

prom<S> gdl EPsdille ZrSIg%JV%tfﬁ ,l etcselrleI %tee—%rgkvghdsagé Sgr%%{tr?cl: L ecsellular
Such as~avi a | Sease, preventi ve neasures, etc.

immufk Bt hRbegiiYrs anddipseanstird @ | pust ravhtslivdy 8Méarprecious
and swiftlets col onial behavioral patterns under

saliyahyr glelcagtéondial ovvst ibiieiout Shews | Blget hdebilr ¢$orgge method

is to) sttrcljlere IRRC IbailrldZ esd negt® qtnl fa!nC 4% eiagrhcth s forta%% ajVa.Iranfol lowed
echo-Tocation

by refrigeration. Nests may be dried with a fan or beneath an

air-conditioner. Care should be taken to avoid drying of nests

by baking or exposure to direct sunlight.

The avian farm may engage specialist expertise such as
ornithologists and veterinarians to study and monitor the
swiftlet population growth rate, mortality rate, behavioral
patterns, demographic dynamics, food resource, etec. for future
planning needs. Such as expansion of the nesting habitat,
demography and distribution of avian population, food supply
logistics, forecast and planning, limitations of the feeding
ground surrounding the farm, etc. All such data are non-

existence and require further study and research to determine.
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79 S| A/ EBN 120361 capabilities of these cave
swftlets. Mnute radios wwth mcro- transmtters nay
be attached to the swifts to nonitor their pattern of
flight, range and feeding habits, etc. under
sIa/eBNdibo®es that only a domesticated farm may provide.
5 Mechanical |ifts used in high rise buildings my be
used for transportation up and down steep cliffs,
stngtudeds iandthde ecoodhirof areg dsnav’eeli@e)d laymidnedsreatment

cecs S350 S g ALY SR [ B cenee

phys@¥ebhead1 Cr 3aRs1 Ohig Nohsd S, cheMeIng/, an@@cﬁ 0% hep1ddd h tests,
10 speci alized nountai neering cum sports equi pnent

inspegEhons avatrwlar@ssemmonta@m @gldfb@stgmgpsmedlcatlon and

f the stee iffs
aani i 8RR ERan 1d pPign TRERAdmi FEGRbIATY aoRRdEafmytiaease
and ke driidsls ;ask-ddisind €5l EREPeastr akBEtE ha¢adki G accelerate
wi thin the production facility. Ladders, 15 securing

reprPdHGQlVQttaéPﬁGhtYpo]PYit smeang. ohy mo‘ptl@ posynémged mating
safet li.nes, harness

h
hormﬁg et er 1@3 Spr T PESS gqU|§W€ﬁF gﬁané% red light

comp&ﬁ@ﬁﬂéoﬂvﬁvéméﬁgéhéOUSOnmSE@nd@bd nﬁlperI@lt iUy gHtocedlur s, 767 El
work safety and production quality formthe norns of

Halaggsh acbr exldi nFeasdesr oduehi on mEEhasti loift yemplpydhg photo-
t res ¢ nd |nd|V|duaI C onent s atus__a
Stlmhﬁgﬁogglggy as dicscl ose i ?FOéﬁgk nlh%eﬁsgg rﬁayIB %% pat.

present

4,828,089 Kepphied afdausedachesobimaidan cndid iHELBRERH growth
with each other. 25 80 SI A/ EBN 120361 Acknowl edgenent :

hormpaeer EAce INATEREEI sgaﬂutsour@@%s 1)iThepdektrircol byy W Pat.

h aI Yeevil.s I Cur cul dae
2: 13 gg%gga P'on phero%gﬁeggg ?ﬁst Mgﬁﬁléﬁ%%ac kOnlSOlated DNA

sequence coding for expression of chicken growth hormone poly-
peptide. These methods may be trial-tested and if found
suitable, adopted and applied under license to domesticated
swiftlets to dramatically increase its population and the edible
bird’s nests production capacity of the farm. The farm may also
include monitoring & quarantine facilities; fumigation and pest

control equipment and facilities for ticks, mites, lice, etc.

The swiftlets breeding and edible bird's nests production
facility may also be used to provide a scientific-research
platform, a facility for carrying out experiments and studies in
swiftlets related fields of specialties such as avian disease,
preventive measures, etc. Ornithologists and research fellows
may study avian and swiftlets colonial behavioral patterns under
controlled conditions without scaring the birds. Or, in the

specialized scientific research of the avian echo-location
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by Ahned Al jaber, Colorado State University, Fort

Collins, 5 Colorado 80523 2) Chem cal and Behavi or al

Ecol ogy of Pal m Wevils (Curculionidae:

Rhynchophorinae): Florida Entonol ogi st, v.79,
SIA/BBR/p205%581) 3) The Biodiversity in New Guinea by Kal

Mul l er 10 4) www. wi ki pedi a. conl en.w ki pedi a.org 5)

Pekebun Mesti Miusnah Sayur Tercemar by Sarawak state
capagé%thﬁ@npf Wﬁlﬁﬁysucavea)swmlsﬁér obdsateomadarsbasgh micro-

ecies, 7) . CSI r au/ aicn/s
tran%gllg?ergp B aRSr ato(%Srag/heow% /sgé 5175t W?@g(gor their
pattBkhp: of pelabak. bl egsoer. cod 2A%ind4/ l'ﬁt@flt%ago FUbs ynder
10) www. di pbot.unict.it/Palm11) A Guide to Bird's
condig3eneateat aerl Bi 3 dlanawsicadiedsdpanakay20regidgeur nal
> EI\/U Austral O nithol ogy, CSIRO Publishing. 81

&;93§1f/éQStJ ?t ﬁgmﬁthblrﬁ%e Cfll’%’m a%g BY usea

faC| Ity conprising o an ma
for cawaspsyshefvandp andcdawer tsectéepnailuff&'ls r%trufct&lﬂ'éb and the
caves, valleys, cliffs formng the 5 nesting habitat d
rOOfaé@ock?lartdeoc%‘(ﬁﬁaoW@ngh‘ﬂ%‘é}”?‘#%|@§ peRerguhégh -+ Emipagnt for

use SaVE f%hgt SJfaf:rﬁ:ﬁ ht%. fggrﬁ §1$ lﬁg_@@&.‘tngf H%.C%q_@l r\f‘L%s such as man

breedi ng progra
lifteomeredladdz edraneentod | hoikaem npowattwdsies together with
speci al i zed appa tus, nechani sns and technjques;
Specﬁﬁﬁé@%@ Slﬁ‘ﬁ‘“‘éﬁtﬁalﬁ’ieérﬁﬁlﬂvescwﬁg §P°ﬁ§§ts e%PcRﬂeéﬁton gech  as

lanygt:dél Sahgoﬁgd S%ggkgeQESt 'fggtha%]rtl Ati %ﬁ:%g li%'s\,/e te. for

envi ronmsn to maxim ze avi an
rapprilbingzi nipenordtecp r atekt fsaf of cahkectpgraduet ivest Fdnility.
nmeans %1: nmechani.zed |ifti n% sys ms_and , _
Permanent hooks and tackles may’ be bullt and installed into
strategic locations within the production facility. Ladders,
securing ropes, attachment points, etc. may be pre-positioned
together with safety lines, harnesses. Standard house-keeping
practices, equipment maintenance, statutory inspections,
standard operating procedures, work safety and production
quality form the norms of such a breeding and production

facility.

All of the features and individual components, apparatus
and methodology as disclosed in present invention may be cross

applied and used in combination and integrated with each other.
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Abstract

edible bird's nests production facility comprising of: a
wholl an made artificial caves system and/ or converted

natural re f such as caves, valleys, cliffs forming the

nesting habitat d associated supporting facilities configured

to breed swiftlets fo heir nests by means of a captive

breeding program for swiftl commercialized-scientific

Si
farming methods; specialized appaxatus, mechanisms and
techniques; managed sustainable harvesting of nests; provision
of a safe and secure nesting habitat and a ducive environment

to maximize avian population by minimizing morta rates; safe
collection of nests by means of mechanized lifting systems and

specialist mountaineering equipment.



