SW FTLETS FARM NG FOR PRODUCTI ON OF EDI BLE BFRlyék e
NESTS Field of the Inventions The prese

relates to the breeding of swiftlets of the ea@H m
Aerodranmus and/ or Collocalia in an edi bl e bi ?d m ,mm’,’,m’”””m
nests production facility for producing large ___ *i6sies*
guantities of nests. And a highly efficient nethod for
harvesting nests safely. Such a facility configured

to breed swiftlets for their nests helps in

SHIFLLETBIFARUENGS PSR ESREBUENGAN @3 eb1dwef Br&@bss NEsTS
Background of the Inventions 10 Present nethod of

obt ai ni ng edi bl epbitd & nesd 1MRIM@%s col | ecting and
harvesting nests of wild switlets in their natura
habitats such as mount ai n caves and |inmestone cliffs

f AR [
ﬁn&ées to the qlégll rl%gl pt):g%ulecgofltg{neg 0 esé& emocgj'svm tlets

of thn@éhe$SAePOéchmus hadg ob lmeddokadva tm mm(bdlble bird's

establi shed roosts of protected and endangered
nest s PrPAYCHE OBy 3T Y n £R4t | BRARU Ok s WG\M AHpRFLties of
nestéareﬁﬁbyea ahl?hggt éPf? fEﬂt‘“MéﬂH%db'%g S HQ?%ést nests
sayi ng, "ear ird takes the worm 5
safelyf.i ralerts- &eﬁxe'x&t}epmmms;wsed heo hﬂ&‘&(hl swif tofets for their
poachers as in the wild the first to strike takes
neStEaI}}elﬂ eadV ﬁ&nﬁGFHFﬂ@ Y’b]rdl%ﬁ%cjc%?ré%fs engRC SRS SWégFletS
poachers indiscrinminately destroys un-hatched eggs,
Killing swiftlgicko@Hueks ot0on¥0sAgehidhy to safety,
di srupting théit reproductive .Tife-cycle,
threatening their very survival such that sone
o) tlets Asi e f ;
3%%%%%%%.&%§%%ée§§fn%??%ﬁgﬂkg %??%lthe@%git o?é%ﬁe involves
collegitbal whidl hdevéstaitey desltisngofn wild ecwddtdeds in their

endanger ed species of plants, animals_ and rel ated
natungl qghid o&@&@sastW€u§EBbeC€HﬁFnaB@ theeptepet fiAffs for

consﬁhﬁgﬂﬂéjéadé ﬂg rdeveMdiblYle! 14l ruﬁfi5ns|%nd.qgggg%s to the

dwindling populations of endemic wild swiftlets. Poachers have

_—

been known to raid established roosts o©of protected end
endangered species of shiftlets 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 wild the first to strike takes
all, leaving nothing for late comers. Such that nest poachers
indiscriminately destroys un-hatched eggs, killing swiftlet
chicks too young to fly to safety, disrupting their reproductive
life-cycle, threatening their very survival such that some
species of swiftiets 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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bird's nest trade is steeped -in a traditiona

hi erarchy of shadowy contacts 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 known to pass off 5 imtation

products and fakes as genuine edible bird' s nests.

Some nest-processors enpl oyed harnful chem cals and
bird'deteegenttsraden tihe $tregmgierentinofa nestaglittd onegdr okgetdechy of

mar ket val ue of  the  commodity to the dgﬁrinent of

shadowyins GART S The IATR cAPI TP ERY SAFf | Blechpnarket deals.

Deale‘?é’i frlet syaes cont i rt?z‘i)oflo t\M:et hil@g‘é.ﬁ?t{/ouéf & A Ofsupply
Aerodranus (fornerly Collocalia), “Hydrochous,

sourc€gl.| oUnktaupntio@e hoidEdermplswveThegehor knowe to pass off
. . collocalijni tribe wwthin the fam|ly odi dae, , .
imitagdQhr &S 2Pfe IGeRFs 28r SFEATS cothrisebrafofndests-

Some JbSNEHRTMIAR diRiJd hiARHE) COUERE RY1S0WheIdbtergents
Asi a, 'south pacific islands and north 15 eastern

in thestrehtmehbcafedhasittshi ot heprovpi chle armdkatb-vabp: caf the

re%ions. digle bird'agpests are derived from cave
commogigityt £t §NGf et Rt grh Rt A BHEHTs and/ or Col | ocal i a.

In particular four species conprising A unicolor, A

fruel PHaaus caA1eBXiaRdS HAG thet sOJYTEIW fIR th@ v®dontained
prized. A. unicolor and A fuciphagus (also 20 known

withizs Chel| ety a Jemerphagh) Aroefaagishi dhoghadtywteklocalia),

Hydréy%%ﬁ%,‘Mﬁéfid%alq%x'@H§ pr ngﬁéeééﬁggu fad$h§§acgorm the
nests’containing nore TeathersS, parti Cles ana ot her

colldcapiihti esrikeeci @ithihC tHeasshhi Tat ipdaAkakheseeatathically
speci es being: Kingdom Animalia 25 Phyllum Chordata
the ggnass Aempsh agiuge comRFégieFopFesnd PAMSPECiRFodiigle @ habitat
rangJE%%$érf¥§°988@%§rn Asia, south pacific islands and north
eastern Australia located within the tropical and sub-tropical
regions. Edible bird's nests are derived from cave swiftlets of
the genus Aefodramus 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 dgrade black nests containing

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

Order: Apodiformes
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Species: A unicolor, A fuciphagus, A nmaxinus and A

germani 5 Binom nal nane: Aerodranus unicol or,

Aer odrarus fuci phagus, Aerodranus nmaxi nus and

Aer odranus germani Common nane: Indian Swiftlet,

Edi bl e-nest Swiftlet, Black- nest Swiftlet and’

German's Swiftlet The Collacaliini tribe of swiftlets

conprises the: Edible- 10 nest Swiftlet (Aerodranus.

fraciiphagaspditadi an Swiftlet (A unicolor);

Bl ack-nest Swiftlet (A maxinus); German's Swftlet

é ermani ); Waterfall Swift (Hydrochous gigas);

COS'Sy AgﬁffiFFI@Ps(Col | ocalia esculenta); Cave Swiftlet
linchi); Pygny Swiftlet (C troglodytes);

@‘?ﬁé‘éﬂ@%' esa SWiddilc@li oA\ A5 ehrfBMHaSls, MABCamRR8mus and A.

Swiftlet (A franci cus) Phi | i ppi ne Swiftl et (A
germaggansi ); Ml uccan Swiftlet. (A infuscatus); Mountain

Swiftlet (A hirundinaceus); White-runped Swiftlet (A

[ L LAustral i Syt (Ay gin

HIRShnLe! ek ARl bt ELFLr  ne BN DL s,

ayfrfoﬁlratnueAmamgasséﬂd ROrdfptand wnfathliet (A _

vul canorum); Wiitehead's Swiftlet (A~ whiteheadi);

Bare-| egged Swi ftlet (A nudltarsus) Mayr's Swiftlet
CROMGR; &eMg ¢ shndipa Bt 154 1{ ‘neﬁz}l aErferiSits) ;Black-
M%%%ys%%héw ££Jieéew_( n &I Ay @ﬁ% Uni form Swiftlet

A. vani korensi s) au Swftl et (A pel ewensi s) ;
Guam 25 Swiftlet (A bartschl) Caroline Isl ands
Sthief tQCétla(CAliiinrhqmréﬂO@s)qf Aetwiuft&m'tht Ice:tmL:(rAse§aWt@ :| iBdible-

; Pol,ynesi an iftlet (A Ieu us) rquega
nest SaUREROEE( ACBEPSTTLYS P S ot TPALEA SWEClet (.
unicdIRRYENSE Mok -SedftCeswiMt f Tet( 3¢hOU§rﬁ9{ﬁﬂ7@M$ ; Um&dalnug) ;Swiftlet
Schouteden's Swift (S. schoutendeni). Swiftlets lives

(A. i gefmaeks al Gagerfapl cabwibhst difyareadodnd giigesaeri d&flossy
N3eCti¥9n88a110e QYS! AYS BOAY J.gR9t R Ok R 8™ TE €t s rcnsy

Sw1ftl

Pygmy Swiftlet (C. troglodytes) ; Seychelles Swiftlet (A.
elaphrus) ; Mascérene Swiftlet (A. francicus) ; Philippine
Swiftlet (A. meamsi) ; Moluccan Swiftlet . (A. infuscatus) ;
Mountain Swiftlet (A. hirundinéceus); White-rumped Swifﬁlet (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. pelewensis); 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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51is 9 centineters, about half the size of a swallow
Swiftlets has a shorter and rectangul ar shaped tail
while swall ows has a |onger forked tail. The A
uni col or neasuring around 12 centineters in length is
mai nl y dark brown above and pal er brown below A
fuci phagus is smaller neasuring 9 centineters in 10
| engt h and wei ghs about 15 to 18 grans with a band of
(A. bramueslsisyray $eatders Swcrfuss tfehoumrpdnApugaxi myuspt slus) ;
larger with_a wing- span of 13 centineters and weighs
SChOUf§d%PaﬁB$WFF§ Kéme?cpgﬁge%%%%l)a row of snal
feathers. Most swiftlets have a characteristic shape
WtilF £@ e3B0NL ve kS itaidl RIRG VEIdhd b siveAt -Racde W Nd%as and
resenbling a crescent or a boonerang for fast flight
are aetiela Wskectapmremd Bmal hverdueedodpedlkenguhr odndedswiftlet

: bristles for catching insects in flight. Th flight,

s 9 oPRhiEStpRE caPatCRaTdorals 2By o & ST Te SHictlets
has afbh&KidE" aAgt reBtasYhisl e58apOQSEEiON wHBNEI GHa1abEl has a
or walls 20 of caves hi gh above, naki ng harvesting of
longenestiorkedexttadnel y The ski. professlon. Masuciold ectorsd 12

were _known .to have fallen t heir death fro
centifRERER v GROE ot SR T O™ SppArYe U TEeod raler brown
belowar ¥est kngi gehdhe hig d'shal@sts. medbddirR) S ohavensh@éPers in
claws protruding forward for clinging securely onto

lengtlerarit dreidhs fabu: ahel el L8deremsped thala veand ghfanesownish
ra %eia hare able to,secrete 'a}fngei%”ou%sloi SRV 4 wing-
9raY W& PEPPEs TR E8RPact with art, tSfo n?%g he g
span B M AGeMt inkddies bitd didigyyf ddhejramiestics Wddd elsgs have
builds their nests three tines a year, not for the
a rop@fpegeldf feptiberati on but to foster their young.
Nests are attached to the 4 rocky walls of humd

l;r(jwu | St%ffaﬁfé’fsg- nagyl ta[ S%BELSE@H‘Q%Q 8Sbe AMG 15! §8Rshort

€ percne verti cal y Oon cave wa supporting
tail t&ed rvdogdi esnwi hepbaback! anagsEaeBeBsingSaoringsdead or a
boometagtht L6 FRgE Thignt with 40w tdpe “hna " Bhall 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 c¢linging 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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5 The average |ife span of a swiftlet is about 15 to

18 vyears. During the breeding season, all the

speci es' salivary glands expand to produce the

special sticky saliva for binding tw gs and other

detritus together for building the nest, in

particular male swiftlets which uses thick saliva to

construct 10 the white shiny nest. The saliva is
rockypm@duge@fbwuaigaﬂdmeﬁtbobedavsaliAémytg$w¢iki¢nﬁuﬂnuid rest

the ton of pare bi rds al so d .
and §le0 SBTe” BPRU LPPRDREA hXt QEbrRRYe ANPAd o astuRgPTEing
theirC HBYBEs Widh alkarghe1diest kscik 88at! 9w bahf- MReA GMe and

stuck to the vertical cave wall into which eggs are

is abaaiddned. ofigei phagusswif thek A haws delasmtedohfllgys a
clutch of 2 eggs. The eggs are incubated for around 3

eks before chln ng, fled n Ieav
FHFNeeks Eut enalgs he&r'* 9%& glﬁﬁblng F% ﬁﬁ to 18

yearsCaV]Dﬁﬁflrfu_?r t&@Otﬁhﬁé'edzlﬂ@egéa%hDOlﬁl 1f | yh&g.sphcpaist dalivary
A. maxi nus takes an average of 30 days to |lay one 20
9land§ggewd25:<ua9§mﬂ@0¢ nehpaseechale§licklie selilvRs frgedsinding

ast rom1| r nough fly .an .
twigs aﬂ% 9%%ﬁlw '¥rltuTuve |F§ %If%% toulagﬁn éﬁ? nest, in

partlbmadl Agh 1y céwei f 1 Sl sAckh n@st usewi thlieks hnemai tth construct
ability to fly to building its own nest is about one

e wWiddie SRESIVIINGS traiThiey sad ivite I atrccirest &yd aviRad ICfestobed
sallv%§'g i};l%%rcﬂ,e eri%at'ﬁaxdrpus 5@%1% hggeﬁg%ggg BQrﬁSaSg@i}; also

Vi an census nks recorde

called | heon-vendsc | NThhe @\L@&nr@mm@eﬂpamdnto fH.300fast  in
nests in a DANI DA/ SWWPI census in 2002, a decrease of
contaggoawiddyraies - DHMG DA¢SSWPI a( BERLdRVY PadérmaProsap stuck to

| opne |5t a r L. dl4i_f. te
the e N PLITED PHERR' Lol e By aiy Fucfbhagus
and Repaiditenior Mdiyshgs H stoatenl lof, EV%I'gg‘SI,nCZEhé heggs are
. voyages of Chinese Admral Zheng He (Cheng Ho) to the
incubedggh Hetth 38a4nd( Soerichi Rafoea) hagghing. " Young fledgling

leaves the nest in 2 weeks but 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 c¢ycle 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.year.
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 years ago;. and the establishment of barter trading
of M ng Dynasty Chinese ceram cs, porcelain wares,
silk, exquisite handicrafts, etc. in exchange for
tropi cal products such as edible bird s nests,

spi ces, pepper, canphor, sandal -woods, rottan, belian
(iron wood), etc. Edible bird' s nests fromthe 10

i sland of Borneo in particular the Niah Caves, had

Plan béeplemenbhyionssauictesd iwi ehdt hearamedr | dlorestr t Pepartment,

Mal rayalty and the Enperor of China. Consunption of
ala¥%sdil e bird's nests in China dates back 1,000 years
ago and had been ingrained into the psyche of the
iiRiriagiayspesiad kaadef ithd okdihpes. &F fichiaBde Admiral
presents made 15 of edible bird' s nests in famly
zhengydlehelGhegs te) c dloebhat & sontbpirai sassdcédeholnsClakep Sea) 700
festive seasons had,_beco a . fashignaple trend in .
vears,c 3o S ARET R GBHEAR. TOI e o RcaPREre Corali ey Of Ming
Dynadiif - SIHinRS eSURRIYAmiWEI, Chpeeavessal ywahad, beenlk, exquisite
shrinking due to poachi ng, non-sustainabl e harvesting
handigy@ftE0 deker udtt oaxehanped fribi tappicsti emaduada | guch as
. nd. .nedici pal._w se,_d nd for this dit be
caibIy RS DYCPRE’ ol RETTE ali ORI SFTBH R & SB it o700ds!
rottdigStisedh {heorNZpEE) Newt NEdask birdS Pakst4 Fibm the
408 Flashner et al teaches a nethod of extracting

islang 19f-Raman st 2R HelfHfhi tdies & ¥t rfav e c riirbrigpeit sposely
t i al ' : [ di. bl
assod@i{aﬁt%%b%tq{ t:c'l'll@ 98§%#¥£ajf eéggpgv rggé\ﬁl_]\ﬁg}ﬂt E&SS Itki’lee Emperor of

s nests, regu y the _
ChindC0l togalmpt ickhi 6f eraybRel itse @ fr¥sdd edh MeEAtin@r dates back
regression of solid tunors and useful in innunolo%ica

1, 000anPax ¥ t H9O cBREr S MRS | AT qthd 2FDI Feat Peche of the
oried® MBSt “Spedihn g@&@?fﬁ@! #%ﬁeglfjgﬁqese.d'é]ﬂftg “ald ;&@&Qms made

managed ndry of sw n a spec

of efiblppediidghl y nprseductinve faavign Gathesingdi bte celebrate
bird' s nest production facility dedicated to

auspistiefisci ngC et bPRS bi PA#Ys nERILBYP a E6AFEREI alhat gl Become  a

fashf%déble trend in Asia. Such that demand for this scarce
commodity out-strips supply, which conversely, had been
shrinking due to pbaching, 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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n par
prevent EdfGFICR AR

5 prevent extinction and enhance the survival of wld
avian species by providing an alternative supply of
farmed edible bird s nests in the market, reducing
and stabilizing prices of the commopdity making
i1legal harvesting of wld nests wunattractive to
poachers. 10 The relatively tastel ess nests are
- harvested and prepared for cuisine in soup mxed with
dhimeglegncaspoes coandrotihtized | hveedimg, arcarimntahd managed
t ronom ¢ light, with sup ed aphrodisiac .
husbale s QL LTEy Sa o SBECRBL o BB0PPanI BLaRKY | Profustive
aviarl NESEn SRECE@ILIR0IA LSt SHidte FBGf AU G] Vi Bl dPSdedicated
purely of 15 saliva that are nost prized and sought
to pabteringspetilald ybtiltd' sgemesst Aemodaaneswegd/iadr scale will
Caol I ocal.i a. .1 éicular t he ecies A fuciphagﬂ;, .
i nTREHNE A tifer MV Vedpt Pre ¥ avian
speci@@eggn%ﬁﬂg{ﬁ{? tar & el el HQFﬁgyb'Jﬂs falfled edible
fish have brought back many species fromthe brink of
bird'extnewts on 2bheamdrkest oredugiing paul sttatonsizi®gclprices of
program nmay be used to_estaplish a colony of_swiftlets
the PROARATNFY o etrie oo EEFBhuc ERoHPRIRR! ¢ YoF or "4 v mests
unat tPd@NYORO0boaBhE¥EStiNg  production facility, or
restore wild populations. Summary 25 To this end the
present invention provides a nmethod to breed and
ddfeste bt &/ SW f E3etel¢9F aRedEs breebihadvestest and prepared
I tion facility . ristLpg ; whol | v n
for g?@%#%giapn f&%%%eéu%%% eh?gﬁd/é%ﬁcéﬁﬁwef%égggétH?g other
flavore | efs sugh asriawesl yasteysomid i fdslignun ngidhe supposed
nesting habitat; and associated supporting _
aphrogdinifge iR AREE1espe @Y 22 dfequrpREAES aRgSafpditabds, and it
, ed] ed facili eci al onf.i ed. f
te e R S SR E P P CB Pl B R mdS€ purery of
salivaiCthdt ngrRertddsi yeikzsduceiEnioudit padved| Ngsghelibeny the
and/ or food for wld swiftlets, obtaining
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 1in an edible bird's nest

production facility comprising of: a wholly man made artificial
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fertilized eggs for captive breeding, hatching, caring

for the hatchlings and young chicks, rearing,

devel oping famliarity and bonding of the hatchlings

wi th human handl ers. 10 The nesting habitat conprises

the main facility in the farm while other rel ated

sub-facilities includes the incubation facility for

hat chi ng. eggs; "wornery" a |large scal e wornmns
cavedﬂ$¥ﬂﬁmm and/pracaductneertfeati hatyrddr yeldwifdi sigctbi ad caves,

eed; _greenhouses for_ bringing up sw ftlet chicks;

Valleﬁ’ﬁans?%%%ﬁ%l EEmiRg | tRG fRFSHERT | Mebiiehg «ARd associated

lings; oc i Id 0
suppo?%%??oiﬁﬂgﬁagggﬁﬁ1@%9 S%Eggg%é%égre ﬁm§ﬂg and apparatus.

A depioaiuecﬂ ngasddao twor swecial lar vaenﬁﬁguhederynchophorwnmercml
. beetles _as_hird feed; escape, cages; |arge scale :
PrOd‘ﬁCr’%QE‘t Otfr S 1ReLARA seBeski FPF%@de%t%%SU%?Jc"e 2nqypement

of p%l%h@%l’@it%f ta@l%(CQﬁllf%dﬂﬁ?ldl\p:QlcprMMets, obtaining
hatchlirngs two to four weeks old (before fledging)

fertlﬁayebeegg&uﬁmm tapmvesehreddimest i batedisgy f theisg for the
resi di ng .i n abandoned bU|Id|ngs and vacant hunman

hatChdthHISl AFS. YPHEIhSGPLRKPngEe ARy Be ABRTHPRINE of 3 idrity and

bondi%@ogksﬁﬁg ahebh el Sqane i ansfHf ethai@@nother location
new 25 extensions of the present facility to

|n|t|ate_the breedi ng of a new colony of swiftlets.
Phesarstingehtbohatl eemﬂrseqa%s@se anamat gk igfi gy ol diihm?g farm
|pula e reed n onnent C uci v to th
wnilep, SRR R R e Lo B RN L P T PR ot *stffoat o

fa01ld%ypr eofedhat €6ing onglidd ,oniR@rarkgyacchi mahigat l@cfhpaf worms
hatchlings to its nesting colon bonding with its
breedipgodaadd R¥PEHCESAAUNFRGILIEAL | %@ra PEOVisEinys kil  feed;

~&anscl ous f eel i.ng of _bel on to i.ts ."hone 5
areerfPSRE G0 ndthvs Suci ¢ HRUST aftHCAT hae ghthional

facildRy amdr naychenatiomes tuhef | hateceeihgst oragerd orprocessing
natural foods, the donesticated bird returns daily to
faciligyst @aget sMataedivdgngrewmd, log ponds for breeding and

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

1ifting systems, etc.

In an extension of the captive breeding program, hatchlings
two to four weeks o0ld (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 birds,
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congregate and interact in an avian colony which it

recogni zes as its own, a "home-ground” and safe haven

to which it belongs. 10 Such that when the nesting

season approach, this innate sense of bel onging and

pre-mnmedi ated conditioning ingrained into the

consci ous and sub-conscious m nd urges nesting

swiftlets to return hone to its col ony and
incldaihbh'@F@%Qaﬂo £88hin§ONPEEHAL Ques MBEEch PULd d PRM nediated

nests, [ay eggs, brood, hatch and rear the next 15
condigé@elrtagi omadf agolhgat @@mm ofir iatalhltiegisni quuestanchesting

' Liv alnln exe y b rovided to veni
colonyf BB r SEF e an T oRehY SFD REMBOphbY, tredting a
consc3 ¥l %@%ﬁ@fcdﬁkﬁﬂcﬁiy agddind 06f f BRUch§ihde t¥i Githi tdhome-
of the avian farm An object of the present invention
grounds ta@%rfmbld@ta rﬁmirodthm @wdnsygt@m inchedi ggown up, and
facilitie ues for. the e _scale '
may BdrediPeEti AP BrEedried artl FEARPRg LS SHRTIToL s fpghs. the
domestth@btedn@st-g, r@e{mﬁécaailpr e8uebbon 4€Chd ObSeding ground,
managed sustai nabl e harvesting and safe collection of
congredialee asid dintarsgits 1o a;r,lat pyfgn chdoappefiicd gft recognizes

conn0|sseu s_and Lo oe t .deman hout
as 1 SaPWPhg wi rdieT %rO%PSC|en E%% nevﬁgﬂqgf % H 1% belongs.

i ncluding the provision of appar at us and technlques
lseref | thal wheavitie husbangr seaaadn hepsossai vath@s dfnnate
wild swiftlets capable of _ producing edible bird' s

sensengft PeIFIT Pt BIHPISA 1 | S GHioWal Lngfeigd into
the &ﬁ{ch‘%élelolaq{é gd,k? c%d%lo%fl %l%éhat éggg%egﬂbl%%z é?»flft%.ets to

cacy Fact S nests
retureOMmes e s e&smrty adnd nlgheu:hegmtadm As | Bro <t/ Idfmtg/regate,
delights and "traditional nedicine" practices,

mate,; Sgidda REvaMeshi-gdiat iSEFS -h&H f M%@%é%rcﬁhe next
genef?yioﬁffl%enyohﬁgpepsﬁgcggf'rsﬁP@fggl Sté eé”“%n live

met hod as di'scl osed Create a new nic e of spin-off
tralnanUSERyrcmSeﬂlrmﬂy'hm&bapdbyiﬁed htgh jwsletite birds in a

producti on of ) .
controlled environment to help them survive better when foraging

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 sustainabie
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
provisionl 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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edible bird s nests in comrercial farns conprising
speci alized production facilities. Providing the
traditional edible bird' s 10 nest industry steeped in
harvesting of wild nests with an alternative supply
of commercially farned edible bird s nests. A
cl eaner, healthier and high quality source of health
food product produced in a controlled environnent by

this MeRNscatymdeenissai eattf tBat abdipge t BCANI §lUESsts comprises
Commerci al farm ng possess 15 advantages such as

an  egmMals ofngrafeenti ghnpr GMian vi eyl andry ef fiueéllehéy and

" eed| en,lronnent f or SMAft|etS d saf

eradi 8 Sndi T B B BTt S nedt S By ot fcply shvigorating

healthr aidwed f@rt hee usierfam@uataloesti ke sk POPNthaAed energy
nmechani zed lifting systens; including other

levelspeci al i zed equi pnent, facilities and techni ques' 20
designed configured and tailor made for the edi bl e

Qh m%tﬂ%ﬁtagg%ﬁgﬁﬁ %g@ % ten%d qupts n-off

technlques oynment o pro SS|ona expertlse suc
indus&&yvelﬁrIimﬁm&ﬂﬁsh&@%aﬁﬁmythﬁbﬁglﬁﬂgh valiuaB® production of

nmedi cati ons, vaccination agai nst di sease and si ckness,
edibler Pinch\RorB@FleS cbRdICOMBRE CERAL fSHMP  £LIMRGHSERG reRffeRlized

produ%%r:?.o%5 . \'i'lcte.Lessucprc?\pl 9ag€ﬁ ¥aﬁ§t98ﬁglt %dlble tkillrd S

I'm ze the avian popu atd on By N ni mzing norta
nest rahéasttjnuswempeeiasung hpmdstimgl tof amdlelffneseecywntfh an

the production facility. Farned edlble bird' s nest
alter&ﬁ&&i"&e§u88ﬁﬁof°§s88?‘@%)?%?11]aYcﬁ%?‘&%d of 11?9&13‘%‘?‘1’193 dfSts- A

lean@eSt SnihiPhef! eﬂdc%&}%e 1i%§CULBLFRt NS Wea1th  food
R XY edge t hat they h not 1n§/8 Wld-Tife. But had -

produlclt fpatotd,ucekielmedl |abrtd1e>1d@rasemna'rn'o@menft Wiyl chesymacicefs modern
swiftlets, é maki ng a consci ous gersonal choice in

scienisd ng ¥R pr-%%%%euesm bPEFEFERRE, &GPEPIRAl d POSsess
advant'at;[%sr eél?él’?d alf oéjé&{cﬁnlc,% fl lgi%q.e' n ltlf@hs rfohh@‘n%lty and

bréedi ng and edible bird s nests productlon fac
efficdenpyesesdfe n%&ebddmgaremxsp&mn@ntzeﬂorecgmpﬁté&ttssuahd safe
harvestiRge ol WainP S A ARt 1L O B e lEe " ¢kS8Rea in the
use of mountaineering equipment and mechanized 1lifting 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 1increasing
productivity and efficiency of the production facility. Farmed

edible bird's nest provides connoisseurs with a choice of

consuming such nests with a c¢lear conscience, secure in the

10
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out predators fromthe nesting habitat; commercia

breedi ng and production facilities for worns,

gi gantic envel opi ng cages 10 protecting the roosting

habi tat; adaptation, nodification and integration of

nesting habitat into natural formations |ike rock

cliffs and nountain valleys form ng ecol ogically and

environnentally friendly avian eco-farns; artificial
knowlR@gki NthatCatidy Gsadundt hAt@eaawtingl1ekef f sutmMaaade fact,

roosting structures 15 and cavities, wholly man nmade
helpegh t iR ck ceavesvatopibrefedivigd sapeeiet s ofnesvifglets by

. el .C signed. for, s r

makln@:%t iécoa c}%aé};%?éxl%on%l d nesdce dlurl%&%%%ggr eedmp(? ﬁPOdUCtS’
in pre€agsence,degbgnNgilACDL POradlng:EFreidudteat ures into

t he constructions appar atus and safety devices to

mnimze fled Ilng nnrtallt% 20 rates; pest contro

Fesdifed itRcFha &lFEﬁ?Ba?l ﬁeﬁﬂ%%gc%?%r?ﬁ%b1%d§“&ﬁ§‘HEStS
produt8dal N L 1 _ E?Eée}%t h ﬁkz%ﬁft%ﬁss%% V"aélt%m%llzed

jets; nmechaniz | ti ng systens, ty equi pnen
equipagpar atich a%oprsdheby cobpect angaagendat viest éxglwth bhe keep

bird's nests from great heights, hundreds of neters

out RHFARE FicoPT &R NS He 1§ afie BT orRiRaYi@g and

proddﬂ%lbﬁe %9@§§5¥§Ebonf89d wg§ﬂgf'cb§§aﬁ91éhe nveloplng cages
preservation of endangered species” of ? | ets,

proteartiimg t tieen baolkstfingm hdiel tat nkad&peatlomtlmmﬁaﬁdcatlon. and

eventual renoval fromthe |ist of endan ered speci es.
mte?Fﬁ‘é’rlOBr 83u€ter96ﬁnﬁaE‘F‘PFF?t hEFﬂoH%tuﬁ?aba AR like rock
cllff%50h%hﬁuesm%%ntllnd'SQEQ§@95nHny§my§§d t Qe BB cal and

avai l abl e a constant supply of cheap™and affordab
enV1namw@heabﬂyd Srnesdly oraxciarsuners.faSush thatifédidl e nesting
ird s Eest may no IoEg E gnain as a_rare commodi t
It gt

caVlt&FFoP&l’a‘- 105t RETHFe Ff1U3At"BUE ESHRDHIY stductures

and é%@ﬁif@ge &QBII? ﬁhh.QQﬂﬂ9'§§€yf§c1£¥'GEag€§G“ﬂ3f(¥&eed1ng
of the Draw ngs Preferred enbodinents of the present

swiftileient nestiwngbl ppoelbespecifically designed for swiftlets to

perch vertically and to build nests during the breeding season;
designs incorporating safety features into the constructions,
apparatus and safety devices to minimize fledgling mortality
rates; pest controi measures including fumigation with chlorine
gas and cleaning of nesting panels with high pressure water
jets; mechanized 1lifting systems, safety equipment and apparatus
for safely collecting and harveéting edible bird's nests from

great heights, hundreds of meters above ground level.

Present invention 1is 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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described wth reference to the acconpanyi ng draw ngs

wherein:- FIG | A shows a nethod for the

sem -donestication of wild 10 swiftlets in abandoned

or unoccupi ed human dwel I i ngs, houses and prem ses

adapted for rearing swiftlets. FIG 1B shows an

alternative nesting site in vacant man nade buil di ngs

converted/ or built for breeding swiftlets. FIG 2A
disclsbkeds ntdie be osseseaid onake viaswidhbibe aadaphatamn shpply of

and conversion of two naturally occurring cliffs and a

cheapyagfapédordaPlayefiPhy PREBet WBRFC t TRF nTRITEISS i ntdrha that
Y o) ' hahLta over j el.api hg e .
R UM i el R e L e e
affordhbaenaiourdle ctidi dadeafsdneatethuni tdommoalycesradndble for
caves excavated by nechani cal neans. 20 FIG 2C shows
all cgnpgd&sSeBRstructed adjacent to a naturally occurring
rock cliff in the formof a gigantic sem -done

structure. ghesnaiddalilidd JPUE edangggonst r uct ed
with creviTes, caves an 00 ofds to forma nesting
habitat and an edible bird s nest production facility
for [ ; S, ¢2 I h n _view
SerREe el BB hLhE Sor i ink, rgtind) I g BpA 1T o pe
descrdbesswsent renatentewt @ ERE afcdnipanyihet éetiviagsagkerein: -
structure, nesting crevices and predator traps. FIG

2F shows a detail ed gl n view of the |ayout .0
of g

. .of :
SACF t 1%t SPEedt ngSFaRe | £PY £6F Ftu SédFBFgon of wild

swiftliekd $nNeshsidonad TEE Hﬁbecﬁgiéaoﬁuﬁgnt5W%ff¥H§éI3houses and
conprising nesting habitat 17 1s supported by

premispechdhpsedf for| r¢aebnguoii fdsldtdse worns  producti on
facility, eggs incubation, facility, green houses,

nsitional facilit nests _processing faciljty
SrBardt “hrupe Ao el e R Y 2ESERENE e Setsl FagEnE man
made HAYOUtingE EBAVEFrEEd! Obr RN AMYreSiditgdsWRatlets .
bunds, flat netal piece, fence, and
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
structufe. 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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electrified wire grids to keep out unwanted intruders.
FIG 2H shows a cross sectional view 2H 2H of FIG 2G
FIG 21 shows a cross sectional view of the base of
girders 15 resting on an arrangenent of plates and
rollers to cater for thermal expansion and earthquake
trenors. FIG 2J shows the grill arrangenent of
access-ways of the protective cage structure to
fadd.er zrt @hsbor ng peedskoksscandnabi rdsealf pEege 2f the
FIG 3A shows the arrangenent of a man nmade nesting
protegiiyet rgemaiEust Uhar depell RArdte Vi arsh@regatar £62aps.
forma small hill with double sided cliffs conplete
nest i av El; Cross ct
Sk SE SR B S S R RS e or -
swiftlidtls dargrdisiqngfaeckscyantdbr oprobuadks @zfdlh)aédeﬂﬁ:di s nests.
earth or clay bricks arranged to forma nestin
The w3}ncPRFel?®r Obr £88i rf@cé\?ml I&%‘PIPISGH%I?W habitat 17

%rﬁlsﬁgdk useltcllq?ﬂ}nurs’S?‘T"Olf""181%‘J Nk dual; yl oGk, of hgliﬂéjwworms

ding the nesting structure of
prodionFl Gac3ELshpwegygr dneubst dvat efhdiltityg r gekenl i iduses,
bui | t W|th a draln and a raised edge at the lip
transgddiongd 3 Li5vovi RESTE de?%??ee%elﬂ‘-’ossf%%’c]ﬁtdﬁal predator
traps/l @ FI G 3F shows details of a manually excavated
cave bUI|t 10 with a drain and a rai sed edge. The
wal |l s are serrated with indentations and protrusions
B oSzt y siraude Llsﬁengddtailsd Ela@ouBGcsﬂwomeS\nrfetdla@;bs traps
estlng in their small toe hol ds_ of

i
COMPYGEIM%siDns AT i n gltﬂ At | oﬁtsL Fn ZS%&tur &1 Cave WGS: and

electdifGldd fwik@C8ridl EbCkeSh SO IS STRecldeeBal Vi ew
3H-3H of FIG 3E. FIG 4A shows an artificial nesting

structure built with concrete or wooden frame and
- Pt 2By sbavedanespEagspanEde t gview 2H-2H 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 3B-3B of FIG. 3A.

13
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formconpartnments and slots conprising the internals.

FI G- 4B shows the plan view of a rectangul ar shaped

nesting 20 structure built of fixed and novabl e

panel s attached together. FIG 4C shows a

cross-sectional view 4C-4C of FIG 4B forned by the

nesting panels, perforations and attachnent boards.

FIG 4D shows a detailed view of the nesting panels

WIth R5 gheavess nafeniasid onsl andampetikisgonsodis and/ or

provi de vertical perch. 14 FIG 4E shows. an
bloc@lt@?nmr@@nﬁést?ﬁﬁt%aﬁél 8éaY giad akist harfeRgedg to form a

nestl%@a% %L{%tB}:QCﬁ %r@é‘dh{‘%'é&%‘h%@ e (slanted from
rirght o Ief t'o provite secure resting cavities.
FIG 4F shows the cross-sectional view 4F-4F of FI G
4?EG 3 DM dHowhede el Iaedf eestitrery channelisidiTidual block of
avities are slanted_ from the open front part
holl%\%rlelé Pﬁ@dbalakb%%l@mg pdife NS TR rsé'clrélé?&uéégég FEf G 3C.
4G shows an alternative panel design with a jig-jag
patt erdy syabuthat 4hed! efe&aoété@elﬁ%l tay abeve MQERS built
the roof 10 of the cavity below The floor is
with i acldreth f row t he faosd t @dgedsat hettomack igf. t Becpaoe| 3H-3H
M thr iged edges. Serrated surfaces pr ot rusi ons and
Pro"l}%?&eﬁtg{e Sh%egr%?ﬁ%'%%ﬁ’i% perthes. FIG 4H shows
an alternative panel design si rrilar to FIG 4G wth
ka3t abnéwef qandii ko iNChagdhagl ¢r akBhigrt860Q¥LS. built
15 FIG 41 shows the plan view of an alternative
with a2 r gagémerand oﬁ Favisies agdghowAhen vAlgs ABrangeFratedcwith

rovidin n agonal  struct ural onfi ur atl 0
1nden% %lOnS gng Si0ns pur éi ma e us ?l
mZe Ver |ca nes r1p it Ta ar ea. Shows

an eI evated isonetric view of FIG 41. 20 FIG 4K

Fiiows Ideshban \dvwd\ftdfetanaidwrirg} t ennatied® nests built on

arranghrrent of panels as shown_in FIG 4B, FIG 4C and
smallr| epgiholds of protrusions and indentations in a natural

cave wall or cliff face.
FIG. 3H shows a cross-sectional view 3H-3H of FIG. 3E.

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 4C-4C 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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provi ding a hexagonal structural configuration. FIG

5A shows a cross-sectional view of a natural cave

nodi fied to accompdate a huge popul ation of swiftlets

by nmeans 25 of nesting panels to increase nesting

surface areas and roof-top based access ways. 15 FIG

5B shows a cross-sectional view of a converted vall ey

in an alternative arrangenent such that the features

o¢fIckl GE 2AhoWe BING a Ke iyt b coabi ey padel NiR@iahed with

with FIG 4B to FIG 4G to forman ultra high density
nestiggstihagneasi Papces FF@HS@H@hémdm@gl%p glanred frq right

in artlc lar _th nechanlzed I|ft|ng systens and
co 13, Rgh RE R L Reb T TR g BanarS CEIASD shovs the

nDdlficatlon of a single sided cliff face and val | ey
a9d.l lamst saved theFld@os2Cse2Diodkli ntiewa 4F-HUF deﬁsiEt[y; 4E,

ogulated facility for breeding swiftlets and a hig y
with 1phg dareddmee etéﬁf%trﬂen%. Ba§nﬁé§t Erhﬁdu%wb%l?%cﬁrfﬁys anted

from F&lgé g;geih%o Q§§ Sc%%'r@%al tﬁ’é e}é’aég %L_E OEh Igan@'i with

tail e structural confirguration o
raisatheldggsman nmade art|f|C|aI roosting habitat built to
resenble, enulate and sinulate naturally occurring
cave Iike reedi ng conditiaqns. 15 FI 5F shows
Fayout*%i 8&?‘6? &g Rl é%ﬁarﬁfétﬁ%%%%lg%c‘dl‘-ﬁﬁl & jig-Jag

patte%ﬁstsemrpfuaaMé V£ 155 MBEe AL ichiGhl 8RR MGt Ucrh% roof
O conprising the main structure of "the edible bird's

of thestcamtoxdudrtal@w f a€héi tilaesed 1fsorllb¢3esd¢¢19 fowinf t theés.front

A sh t il ed t. pl
towazdeoqiBE oHRC 20 Tac Ty yPFBF L proviitl Ag ISR ( PSR ancFerrated
surfddeadglpragsudh bAsbhird {eethtatildas q&é)l@ésv@%ﬁﬂbb_sg BErches.

an array of inclined breeding trays of FIG 6A for
i ncubating and breeding worns. FIG 6C shows a sieve
dPFar #&Hisshiors sayr ééé@m@tw%mamin@esmﬂ siird lpsedo FIG.

4G, w1€% %ﬁ%&g Etmgrggo anéuff£§¥ T (EMglng dra&nlngngrooves

FIG. 4I shows the plan view of an alternative arrangement
of panels as shown in FIG. 4B and FIG. 4C providing an octagonal
structural configuration to maximize wvertical nesting surface

area.
FIG. 4J shows an elevated isometric view 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 view 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.
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16 FIG 7A shows an insects catching apparatus for
provi sion of supplenentary bird-feed. FIG 7B shows
an apparatus for drying wet edible bird' s nests after
it has been processed. 5 FIG BA shows the plan view
of a hoisting and wi nching apparatus used to harvest
or collect edible bird s nests from caves built into
a mountain cliff. FIG 8B shows a cross sectional-  view
&Bc8Bsef dHawvsma neradcdddrg cmad Rdiest 0T appatedttsedsvalley
shown in FIG 8A used to 10 provide vertical lift for
in aﬁuﬁ\Rﬁﬁﬂ%ﬁjW&hQﬂﬁ§q9eﬂﬁn§ FESH, thrE t¥e dfeksinese of FIG. 2A

to Fid€l |ng geﬁél apal: YL EW, BB %ﬁteﬁrgesdpmh %&Gt h%B to FIG.

W nc pparatus conprising the notorized pul
4G tohEokanaamitapabheglefdemyi g medidsig ¢elblieator
hori zontally between point A and point B along the
steep cliff face 16 15 F G 8D shows a detailed vie
SECquitfe FRPYRr &R Gséﬁ*idV%@%po t HeGroi 3% FPn@%4¥lcular the

mechaPAskhl @_Fﬂftilﬂ% SVERL Sa AR A ML AR LG AQUBLALGLs .
assenb E illustrates further alternative

features and arrangenent of trap door 110, in which
Fi€ . s 6bf SQOWSvahEnQOdiépcaQDomoef mayineleopidediredi i face

st RO E ARG =bPIbARGTRY. ErG 2BF Shothca I ATObi 44pity

populatddFl Cia&ﬁlsdgowsféect R eBGn8C &fifAetwdrkif@ a highly
mechani sms of FIG BE. FIG 8H shows an arrangenment in

produstiiiyie edapldobirdl19 mest roRE tdem facdd sy -wi nd- | ev.
and gravity assi sted by a counter- meight 17 Detail ed

Descr iyt n‘g dghsr%@g/eggéefén{i ﬁdsE' S Hc. sF and

shoms one e resen |nven ron for the
detaisem oflofkset | £atddauraeil \M:d)ldfjsgmfat’dﬂirs and ssmahdlly man made
artificial roosting habitat built to resemble, emulate and

simulate naturally occurring cave like breeding conditions.

FIG. 5F shows the layout view of a gigantic expandable and
scalable system of a wholly man made artificial cave structure
100 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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scal e production of edible bird' s nest. This may be
achi eved and 5 enabl ed through the provision of
shelters, roosting habitat or a nesting site
including food and water to establish a colony of the
nesting birds. Wld swiftlets may be attracted to the
vacant habitat conprising man nmade structures by
nmeans of recorded playback of bird calls broadcast
over. 7auditbwiy sdenmensepeat edkyhifguapphratasaldorc@@Wision
of birds had been established naturally. Nesting
of supgpbprahtany RbAprie’disolated crevices in the attics
of houses and vacant human dwellings 11 and
gRaccun edy GOIMBrCi 8l it |di Bgs Jd”fgﬁ&gﬂ'@ééyea%%e%ird's
to provide a man na & envi T onment onducl ve to
nestsatfraet it hals shedr [tecdssdali | d their nests. Such 15
that doors and wi ndows may be shuttered, boarded or
bricked u and cenented. Buildipg 14 npy be special) _
GE5T gritty, CRBHF| qUFocP 12 YBM (OF o LhekRR Y and wirching
appard®bt @il Neshhpgepanehs LONYUUEeh1d r8M M09 pests from
pl ywood, silicates and carbonates building materials
cavesnhyibt phbeced newiitein helsi€ fran- made shel ters,
bui | di ngs and 20 structures to increase nesting
face argas and to provide. vertical perches for .
PLE: T DFRAEs "B PRRER s A e Bl T RS BB sty Fag metn
winch@hgSmald &bZetapgr tapRsatst tadli seeUhage predat @as. used to
Alternatively entrance 12 may be quarded by grills 13
proviggeygatefyl ifp%‘ée%lo# drwifsting $diblenberdaadnesit. 25
Swiftlets being nesting creatures by nature nornally
g%.‘.”@% %B&«%%ﬁ%? gbLi shed é‘@éﬁié}%flha@i'év@ts-é-%’@oefe%ne part
uring the reedi ng season year after year. sts
of threodwdadhhypgsuabpseatusdosespriaimeg swvid t lmdbtsommede pulley
coll ected once the juvenile bird 18 had abandoned and
mechapdem j £8PARLE t 8L | POYiRe. @ol Ptk ed PbiREt@f ¢ horizontally

wecuefQLFEALY, Foldy U0 oLt il eagesssd fotatoots

swal | ows or sparrows) may be renoved together with
Fhe.e§Dsshewshat Hatadved tvieme ¢higuimuabllers used to keep

the hoist line in position, and prevents abrasion against the

housing assembly.

FIG. 8E 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 8G-8G

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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5 selection process only | eaves behind a col ony of

swiftlets that produce the right kind of nests for

the trade. Such a nmethod may be used to generate a

cottage industry for the sem - donestication of

swiftlets and the small scal e production of edible

bird s nest. 10 In another enbodi nent of present

invention eggs laid by swiftlets during the nesting

season i et esheleisetrsptioands 1dhe nByvder paid i al |y

col l ected and renoved for captive breeding in an

edi ble bird' s nest production facility such as the

whel | y 1genangeder@rt i is CiglowAvenst I dabbhemdA a8t present

di scl osed in present 15 invention, specially designed
inverdrignc giofti dripeedefdr dohesbieatdiog ofi Wildnswoft beli ¢ tdmd ssmall

for the commercial. . production of tons.of edible . .
scalq, P dber Ao OEAPRUPRE: PIGRYS BOTS { DhLeapty VRS oebtfvR and
enabl@RY tH2RGRE tokt 2rRed s kA EngnBesLss Of r¥bidi s Al Bl or a

In an extension of the captive breedi ng program
nestiyssitidse DOclkyhing chveksanhavaheinge ®sdapdiehi lae colony of

swiftlets to 4 eks d, (before f]edgin may. al so
the RRftdnamiader St deRvi dONESE| Bavhe SHETTPRTd Toeri nipeant
habitdt SHERpSDELAST SnanThRahyVvesihesums by M | ¥f  recorded
collected fromthese shelters and transferred to
playhesikormzebardeahylesbaobidshet lovege aishice sy | vepeatedly
facility: 25.0r, to newly extended porti . of the
unti 108 e ER3ey off "Plkde TR S S anihbi i d ofaruratty.
Nest i) peadidatehief qopdiald osdqlessuUl@evdfce®Xiist itMe attics of
shelters through a managed re-distribution of the .
housegy iz deasgraphynanndved 1angrd 1dn and amneopinisd opommercial
., £XpJ_0si,on. an .overgrowding of 'habitat y_be
oui 1 A Bne Pd S 2 daRBES, PR P Be .t Mgt BBl wronment
condliméd tdestrpi@dusii@nsivactiéty. tol BuRuBRHeA e KUCH Such
a_denographic re-distribution may be equivalent to
that t¢roxoerpt WoRdpes ehRY eReNtShtit tegkde atiogrder| @r Xxigked up

and égé%§¥%dfﬂgﬁ¥iéf%% rh§§d%glgsgéigqur ggféned, configured

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

spaced 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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5 invention including a nethod, system apparatus,
equi pnent and techniques for the donestication and
breeding of swiftlets for the production of edible
bird' s nests in a highly productive and efficient
production facility conprising artificial man-nmade
nesting structures or converted natural relief capable
of 10 produci ng hundreds of tons of edible bird's
had dRsidenadnuald Yefkl Grs2Aeb® EbGE1glfirkbustbdl&sté@d nests are
nmet hod of integrating man nmade structures with
normafgivhé&datiave Sudee t harthee prooassry ﬁmbuﬁ%qdnd\;ﬁsﬁes built
iJ n t | ended in n cl
oy oiff pubond KPORF) B8 BRRaR J8:E L ertaPLet Bessinie] Yoy oo

removkdl GRS hdr RESTORRCldddss, éhﬁﬂﬁ&ﬁlaafldoxﬁéltert’[\ﬂ&glﬂgls manual
rocks. Such that |ike naturally occurring structures

seleqipnh @ LAsEsE eRlyad@itves ardhinddcptedlay prlovsweftalets that
nQyei St . et br n
proa SR MAESRA S 6800 Pl LAL Lokac TS0 18 notnoa may
be ﬁmn consuypicirane Such eoteidwd ohdustegr atbrg amé semi-
bl ending man 20 nade facilities into a natural setting

domesidica§ icRe PasS¥ifstetfie ansht 5BRj Sivddt Bfabmy production of

e ar n environnental ly and ecologically
edlb¥agﬁlglﬁnhefﬁod for breeding swiftlets for the

production of edible bird s nests conducive to the
dmnsemwfaménonembbd\i\ﬁnbdtSWﬂ‘tpeeSenSudvatelrnatLoagg@gs laid by
sour ced and oq?alned from25 sem -donesticated bir

swiftilets gluring the GAethie i FEPTRE bR SPF5n§P8|1FSHSt&1 and 14

may H\é‘obéi‘ti@ﬂlfﬂgslﬁétéd%ﬁb cauevel yehUr&ptdQe deding in
habitat 17 Tor breeding. The eggs may be incubated in

an edifdigbdtiond '30 neAtt pfroduakignhéacheiitghsekls d¢ onhe wholly man
|ncub§tor 0 and naturall hatched chj.cks obt.ai ned

made ¢ AGII LA 2GonedYS cated i 199 37 siHEISCerses1 iRy REesent
inverd®¥%rle £5dSeh i 95@?@11@@"'%%% 330t i ddRq SP@?' %lh'ezeéjreedlng

avian eco-farmfor the full donestication of
milligwisf tdfet swhit hatansfof Shehcammaptnaé pmeddcngoprogramms of
edlb]fseggg#' at tnrc-l-.%tgoneslttlecr%ta%qva Ian gP glrorg:afpct):rlr\t'se 6iareeding

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 Jjuveniles 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 rﬁanaged 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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5 pool of genetic stock (a |living gene bank) for

re-populating the wld or re-establishing wild flocks

of birds whenever necessary. |In particular the

endanger ed speci es conprising: Aerodranmus fuciphagus,

A. unicolor, A maxinmus and A germani. FIG 2A shows

the adaptation and conversion of a natural 10 relief

such as a valley located in between two steep rock
swiftQldtlsf rdedifmey mdm nedibbg bakit st nkét Theoderdical facility.

face of the naturally occurring rock cliffs 16 may be
In  hyyiapy) e§eaRE  extaat el (B IRIEP | FEcPAPtEAbugiag may be
equiviA¥ESo B0ERnEERY! E0%ed lOMMARL £AYBT 0ot don.

ovi de nesting an roosti pl aces for “swirtl

Such that 15 cliff face 16 may be gouged and

pack - nex ked Wit edveshdhds thadentiat i enisodByent of present

protrusi ons. 60, |edges 57; riddled with nooks and

invertyighni G HEHGA 13 BYER9S! cdYPERux #HPAS St | R iment and

Itechns_'Ll(lfu QC & oAl €3S &8m@§@¥é§@1&11 ' Qﬂangr@@&}{g Uéfcéangld‘ftlets for

perching footholds as illustrated in F
the Praguctiiog afnatiabak bmtdastnastﬁrenadapigdlgnﬁroductive and
nodi fied b means_of , human en |neer|ng t echni ques

et figigng aﬁr&?Qi/‘FEi‘@Py Ehtitiel vEFBFSdRet | 9EC &RV Fdhngian-made

nestlfr@/ms%tiju%tfugést hersWebhletsegt onbuilgh t h?éflé@Stéapable of
during the breedi ng season. The crevices nay be

produwumgt hucteddseofi tahs yof hatilzlontialdd/ somess si pdnvadiml
25 caves 18 or holes. The excavations nay be serrated

i Z t IIy J Qns and i ndent S
%‘r}gw ?% arv ext rerrz'fsl‘lr y fr)folhsg surfac“éetfq}?({]c(faﬁ'[ r‘?feggr‘a"l"_hlélg man

made €HtMRthaRist alvith | RekHdingachtéf fase dfat POFhd ONSoosting
of cliff top 20 and other man made nesting 21

habitety yeayr else 19uiddat ednaﬁgtrhée@alares}/ éyl egidiefsf b@t:@om@gntaln
cllffnayor otal'gegfljr?astexgraltlg an ena/rerl gdessqclxpr Q:télerce%I \iise 31%(& nbc%untaln

surroun tOI' raps

cavesaxmlu@%t@hreb@n&e fandiletigeseshéi alre PhOEFL 9F SrodNas! ifikh that
structure 15 may be constructed 5 of hardened earth,

like pratekaldyd ogshEaingr s§reabyresthaynbe 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 facilitiés 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 a wholly man made artificial cave structure 100
and habitat 17 for breeding. The eggs may be incubated in
incubator 30. Artificially hatched chicks from incubator 30 and

naturally hatched chicks obtained from semi-domesticated birds
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" interconnected maze of nesting crevices and vertica
perches. Alternatively, cage 22 nmay al so conprise of
a solid roof 97 secured to a structure of girders
105. Such an eco-farm integrated into a natura
relief may be surrounded by trees and 10 vegetation
pl anted to enhance a natural setting. The farm may be
configured to provide adequate nesting capacity to
in shCo@Pdat eand densaly Heackeikayi an ¢oéeONyhe608Psi SBN@E the
amllion swiftlets. FIG 2C illustrates an . .
specigili@efat i@Vé 28r r &FFefFBAN i Fokhi dhea &gl fdiepddication  of
: rtical 1 ff fa 6 e converd. ' 15
svicci3ts B9 piahe oo 5% o TS C AR SR BB,
protective cage structure 22 nounted on girders 21 to
pueh dthaa sdie dodestsbcane] saelder poplGat2éh sliomssaa ready
plan view of FIG 2C while FIG _2E shows a i
pool Gfogeneddfi sharkvi@w! 2EI08. IaNGy PR of Ot alRP W Heng the
wildkHPlﬂé—b@EQbQEBBEnEaQ§1&6flgbﬁsfQf'Eif?snﬁﬂeﬁéber necessary.
protected by a 20 perineter wall and fence 23 and
In ppredatidart raps comfungenegl ofspernats 24mpbiatsg 25, Aerodramus
., hetal plates . 26_and fence 27. The hoi sting ,apparatus
fuciphggusy, £80UAL°ShBHN £n T ETEA XY A-GIBHRdy be used
for harvesting nests in cavities and caves 18
gaast rict sdowd tebi fafree 148 2 Rederdi ot 0ol @ rural
is shown the detailed [layout plan of an integrated
reliedosmeiciegl aetirBleybilpdatedesnsbptoekeret fon $rsp ixgek cliffs

and eco-farm of . prese i nvention,confrgured to breed
co o} it FERS PP PRERF Adst ShGORBTTATRD BICK HEE ety maturally
occurr@@gt irhihabiiets 176 ak¢ wRSS@i Btad gndr ekahobdted to make
supporting sub-facilities such as the 22 juvenile

artifijicidd tcearsi LBonghveanklihgles; arevictermr yle@meds g7, eaves,
roduci_ng worns;_Jj ncubat.ion facjility 30 f. hat chi
co PSS RAPna AT e Snd 1ot A% ST g0 1958 that

cliffokdtag MONfley3dbe @HAGRAOUSR] CYBLKLALPkBE SERAP| c83es 18,
for bringing up chicks and 5 juvenile birds; staff
indenjg@griass 534; pretIgiansessi ngledaes | P7esriddled 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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35; feed stock processing facility and store 36; open
feeding ground 39; protective facilities conprising
of an envel opi ng cage 22 nmounted on girders 21;
perimeter wall cumfence 23 reinforced wth strands
of high tension (voltage) wres; 10 predator traps
conprising of noat 24; bunds 25; equi pnent and
apparatus such as escape cages 37; insect catching
struckpRasatiss GdhatetheatvtBe €@0i1kgr Brayl er ciodttgur ed Ay be
include a protective refuge or enclosure such that
enclogge ndfin FACIIIVRY OPARPr | BYAECEREVE r 6398 ng2happreeunded by
b ot ally. egated _fro e _exte 15_.
preaaf, NGt ¢ aph §EERC Y “Reho Bl T oy (BBl girporme and

terreRitedatl OlpiddaRSrs . The £AGR; SdtMcdtie ensungy teatcddructed
nesting habitat cum sanctuary 17 is conpletely

of homdenged cRr&Ehw appddkien amd efedi¥passiory pteresti with an
. Wi T 22, Fl 2 hows the [frontal .view while
sncerfbielFR, Shed 550 AEatANE s e B o dHay” perches.
Alterdbtikedt,, t keandeayopt maiyd aTodSicomtien off paedadloid roof 97
traps conprising of a conbination of mpats 24, bund
securgdt htan Bncltiedtiredgec?s, Jandenel i b gr¥ecvf ami giro-farm
: ;0N _W_res n n g
incegy3RBHOTnth 3 e300 T TSR R, ORI Hpes and
veget@itibnap2anvedt téabnpahde 04 hayersl ofethi gly t ernsd dAarm may be
W res conprising cathodic termnal 40 (-ve) and
configNggrc tPePEPHARS42dedVRT e NBERE L)Y PIDTdeF PRIFPHPdate a

e i.d i n t QLI of  .hi .
censeTiZ gL, RPN SR STy faytpREee.
from ingress by terrestrial predators such as rats,

§q0i.r r28l sill @3 sriaessn nehkeysat ete. afhengewent pont which a
, 1of tniﬂgund surroundi, %he nesting habitat may be .
S1ngi€ondt té(&_rEFCE d %??hl_ér MEHnofet €1 pyRte a
nesti®dy Q'Yﬁfi@%g'ﬂg Ledge 2 @ré/cecritdrpa&fsge%ig%fntic protective
- surrounding netal 26 topped by a fence and | ayers
cage oftrhighure tZhshounved esn4@iader4l 21Theo i providel hedgée and
and grid of _high . )
secure shelter. FIG. 2D shows a plan view of FIG. 2C while FIG.
2E shows a cross-sectional view 2E-2E. 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. 8A to FIG. 8D may be used

for harvesting nests in cavities and caves 18 constructed on

cliff face 16.

Referring to FIG. 2F 1is 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

associlated or related supporting sub-facilities such as- the
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tension wires and vertical nmetal sheet prevents

predators from clanbering up the bunds with ease. The

upper portion conprising of fence 27 and a vertica

grid of high voltage wires or grid provides further

| ayers of deterrence. 10 Wres 40 and 41 of the high

tension or voltage grid my be spaced 2 cmapart and

secured or nailed directly onto wooden posts 42. Wod
juvenfnevidesda natawsdlt ibaam ofadhkidat 28n sachrvdraterywi res for

securely attached to wooden posts did not require, any
produgddpt | BREAMST nstMEPdn SRt 3L LY UBO0shdped hatfking ™ eggs;

v e b y2:be yvenp_ Lot a5 .
ete BRI intt dR0otePeS oMty et ilal Rl dind IRaRDs 52,
greenh@seai dwen mayabeinadedhoodt a3 hl €9  etierdingS 336 chicsS and

, 304. Alternatively, industrial staples may be adapted
Juven&rlr&_ rﬁ)‘oﬁ‘?ﬁ edS¥t ugéaFﬁeﬁF aéé"ofn‘%sr'fé P ssiidestyfihities
35; Pé’édtwsc}@”g)r%l%%tsg}égt Ly _1&%2?13[%/ £’€o§&a§%‘? %p%efi‘ﬁ feeding

apart and 20 pl ace a distance of 1 cmftromt
grounidncl $ hedbdoadge ie bfackhitsieof cwegdgesidd. ofl) ashagredeloping
nail s sharpened at, both end may be driven_into the

cage ygggdWEeh SBoUHFIHE hPgh RATARSE Yer Hhal £U nfence 23

reinfd2llyl ORi e eysetrlta'rﬁ% acH dq{‘fg% COM & n Of(x;cpﬁélj h wires;
voltage termnals. The wooden fence posts 42 an

predawedgeasradd neymbei srate 285 obatbel4 anburd$ oRf; ofequipment and
termtes resistant iron-wod endemc to the island of

2PPaTRbife§UBe 8FdES CRBEA C2PRSUPAF | GRS REHQES S ChiPUetRPaTRtUS 38.

The é@@&?r%p@.‘fa@hs%a@ﬁ B@d%ogffiggmr%@l h¥cavas ! %b|1[§rotective
insulation materials |ike rabber, PVC, Teflon, e€tc.

refugkheosystehosotd ageclmayhabe theostedd Mamdany oforgimmimy the

roos Y8 SHRATES 1 O o Bl P 28 9L 220 Vol 1 oy

envi TSI 855 rﬂ@)hsb%fuscﬁdcat%acg@lg@uﬁ% Y 0 fdator traps.

utility “purpose. Such that predators comng into
The omyeactstwiddturee anawmresus Statandsie cordsstiorg grhabigfat  cum
hi gh vaoltage wr i ve_a_nasty shock

es rec . .
sanC U acth by (1 an§OTRUEF LY hoSbBpbSefg oF hwripped in an

encompassing protective wire mesh 22.

FIG. 2G shows the frontal view while FIG. 2H shows a
detailed <cross-sectional view 2H-2H of the layout and
construction of predator traps comprising of a combination of
moats 24, bund with an inclined ledge 25, an inclined grid Qf
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,
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termnals send electric shocks through the body
pul verizing or electrocuting it such that even if the
predator is not instantly killed, it prevents further
i ntrusive actions by scaring then1 away. 10 FIG 21
shows the design of the foot of girders 21 supporting
the gigantic cage 22 configured for thermal expansion
in the tropical climate and (earth-quake) shock
snakepf, 0@fonk@ysThetcapmaieatlsverf aeirtiforgiotlerhe IPurid®sssrosunding
a bracket shoe 45 which in turn, rests on top of a
the ?@%#l%ﬂ F@Pﬂéﬁtbéﬁ§’4%eaﬁ@nﬁ66§§86ﬁn‘%% sopPacked Begyh or

Mg [43,C red dger
Concré&g e%‘ti)g%ﬁla?) hoes Vzé&‘ §%o '}léd%ot %\cé?s%t h\gé/rapp%rlat%géet ot
surrodindif4q angt2A47 £6 0BEPEAOTYONa byewaéerzv Hol®( $ay48s m@¥ high
be incorporated to prevent accumnul ation of rainwater.
ten819inm"l’3a1?es cHhf Pgdr &% onThay 1pE1appri 6996 pt s96td of high

tens 18 rg":’es %&@W@?k%ea |l %thi r %ﬁq%ekng%%e%%gsf%%%}%l}s from

er structures of present "I nvention
clambielﬂllmgt it ehearmatesa et | orted edo@dr thertippercomprising
structure of the bird _cage 22 containing the _
of fenGhs?Ti BHQI a ﬁ’@rqtllézﬁlofg%t? gPhabi vattage WagRs1ogmarid

provfﬁe% %ﬁ&g gggp£%36p - 9f e ‘§I|ding contraption of

fi1ne nes at may pul | ed over access
way 49. Access way 49 is covered with pernmnent
Giiirlelss 450 asplacddd & drheX Hihc meapsiran  suc hvdlhatgeg @Sidam(ay be

just |arge enou h.to allow adult swiftlets t
spaceth Hugh, FREET K % i 7 GCBEF\A’l agerd %ﬁ‘% de‘éa‘é&Sr §n5f?d wooden

postsb“fZdS WMol S¥ovides 25naPuabkh e rBeht io2nsi 18k ibhe such that
sliding door may be powered by nmeans of a notor, or

w1reSbySﬁe1anelxof agtaghed! tpul Wwepdend pesisy dydt emt Arpqunre any

Q naxil S One e three tjnes_a
aadi Joned THETE 160 T ERRAd or  § aySPORRY ofHe [per iarpened at

both Erél Gy e HReQksat '191@5' ¥Yhth§obats SbsPOP a&l‘l@r’wedges 43 to .
|ncrease would be 1.5 tines

keep the wires in position. The nails may be made of stainless
steel SS 316 or SS 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

24



10

15

20

25

per year for A maxinus and 3 tinmes per year for A
fuci phagus and A unicolor. This is equivalent to a 3
fold increase in population per year. A rmaxinus 1
egg X 3 nesting season = 150% 1.5X popul ation/ year
A. fuci phagus/ A unicolor 2 eggs x 3 = 300% 3X
popul ation/ year A maxinmus 1 egg x 3 150% i ncrease
in 1.5X increase in nesting season popul ation/ year
of 2pOpuwbatson/o y&£Bs vAltluciophagusushrRBy &f 3vaQ0% as desired.
increase in 3X increase in A _unicolor nesting season

Curregsy ARYeFL Ffe AR YpHsulsdoro yehanges AARTAING BIREEr utility

PurpR s 516 "par FeC 60" BG 51 VEAR H0bi (8T 40" pA S pdbicn  Ehe

numerd?s 3SedaNGAR 320 1d rds 16@ipgai 68 IiGfh 1420 tadgkh ¥EAR may
- 1420 birds 710 pairs 4260 5680 5th YEAR 5680 birds
receip®4 02 pIdES Y1 790° 1037800t 260 | viddt uany f &ato sf vitligl opposing
t.es n apt.um at
rormiFBES fUn LA LS, PO PH eGSR PSR s o
elecdﬂdmmmlnq hitolsagh ehathevbhunfatheSprétihesr idenodlramatsantly
hi rundi naceus undertaken in Twin Falls Caves in Irian
killegl,jayla, PERECPEF afdréheNew i Yfdd e Mgty Blic&segying them
rate of eggs was 770. The fledging success rate was
610. (Source: Journals > EMJ Austral Ornithol ogy) A
general rule of thunb points to a 50% survival rate
IFTG.he 2w | dhoWhe bhgh dedigrof ohi ¢cle ndpbal | Oy ghyddes 21
due to %gedatlon fallsfromhgg |Ielearn|fgto
SUpPOK- 18y thge S1920GE °t 628Re 29agaPE LdUBRI nhetir BRSTRH! sgxpansion

in tgéo%§@b§calf%@ﬂﬁ%téﬂﬁﬁ&|Q¥a9£hf89gkgpesheck proofing. The
conpetition, etc. 'An object of “present invention i$§
appanagusaxifimate ofir §itades. 2pbpueat$onnby Hregkeitnghoe 45 which
hat chl i ng survi val at es to ove 90 ercent V\:h({)
hﬁﬁsed in

in CYG A Tt A9 P 4 & 1Y B o A et 26

a brhfket body 44. The girder foot 21 is in turn covered by

away.

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 méy 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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15 increase the production capacity of the facility.
Such an objective nay be achi eved by neans of
provi sion of a habitat designed with intrinsic safety
features such as nesting cavities incorporating a
rai sed edge 55 at the |lip to prevent fledglings from
falling out; drains 56 to prevent collection of rain
water 20 in which fledglings may drown; safety netting
movab34 $loratiegisCall ywt phaced ikElew ddie elayf fod aearek@e Dby means
nesting panels 69 to rescue fallen fledglings and
of a @Kiteks @i BH Wagndeot eimBviahinddd ey anfedryesf system.
captive breeding by human handlers. O her safety
featyre i gned: e [ QU :
o ?)rar e%g??%l ing wa H;LH ggt%t rc{%?ur an fegtgzne%;a %%ar while
A. mrcﬁqlﬂfa@lud rapg 24, 2bhjicadbor27]la¢d, ddo emywappdery clutch.
cage structure 21, 22; solid, roofing 97 and malled )
Theor?FﬂGéﬂ&Ve§he16$te19§ P?EﬂlaEF%%a%%EF%ﬁﬁﬁeﬁ?u¥ﬁupe -5 times
féé?“f&kSﬁffﬁ£§§m&£f9HaRngEmE9 %%Et rpQQﬁJlﬁg)fuc hagus
providing drainage to keep the habi t dry, cool &D
~and Ael lunieotlblrat ethizt 127 eaflivhilews; tel exatledfahdl elacrease in

slanted fromthe front towards the back of the
pOPUlﬁ§§PPnBeEa¥F?Fes of panels 69a. To cater for an

I'TICT ©do5T UI avil arl I.JUI.JUI at UTT, I UUDLI LLL®) IIdUI tat J.I UI

A. makbgusco-dym @n%e%%q%gsgeagw e 2d08Nn0; 22 P& idn/ year
ext ended and expanded W th additi on of newunits

adj acent to existing facilities through conversion of
A. fuaiphagwiicii warigldlicle 2f gggsi Kt 8 Fnh@%%tam(pcrm@tatr@n/ year

areas—for—swiftlets Alternativel \ in—the - case-of-the |
si.ngl e S|qu cI|ff nemﬂyl§3& t ended _areas |

' N0t .
A- maﬁé%%%sarlIyeﬁg'ghrouded 2 protvective™ C<g:g§t?88fu?%e 0

22 10 beqaise ing @aseoaf ;m;ﬁﬁlaattqrdrﬂl yRlakhopBgul BEe8h B, year
all birdg can take refuge in the existing safe haven

17. Wiereas, the wholly | man made artificial cave _
A. fu@%?@@ﬂléﬁe 21 GBIy 3be ext eHed Jatcr@@@e énd | 8K fherease in

A. unlgof fnoer q.%@o%r% é{y u]ta 1o I¥Ia§\élrg: populatlola/ year

popu at iQn e-roostin

nesting
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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15 structure constructed and nodeled to resenble as
far as is practicable natural environnent and
conditions in which cave dwelling swiftlets thrives.
I n anot her enbodinment, specialized nman-made ground
based structures may be built in habitat 17 to raise
captive bred 20 birds which had under gone
acclimatization and conditioning to the nan-nade
meosicti@d G f3Atansui{zaBBrahews & nehifREe arxed0shi Nghknown
structure 15 nade of hardened earth enhanced with
quantagn et Rr QPR o8 Rs Nar raltdeddat? t he p¥Rilabhet| Igr @ related
cliff wi . t_nesti Cco, rt 18 tQ .
Studyi ncornea\geﬁ%%e&%eés l:,hel'% %gl%lg) ci tn% ofﬁ?%e PE%E‘]S?%]T} 'I%élftlet’
Aerodr@@sisi hg rhabihateld UAjYebeakeONsh i edrall s heabaseiofIirian
the cliff 19 and enclosed in a mamoth protective
Jaya,caghe 22s5@rd 0@hd e vh WIS c URR F EHERT 28uaRRISS prelat of ©99s
.ap 4 . 7 i.ec f_rock ' a
was ’}g{r °dv§he§r%lﬁoggeldggf6 rsg‘[r%dct{ses e%ct%v gfa}sgns fo"f' c%%&?éec'a\%un%%ls g
EMU: amdktdgesrnbthelddyf) fACgeherany g eusell timimbupbihbg to a
roosting structure 15. FIG 3C and FIG 3D shows an .
50% synvdivgénerteofinpitéef ¥biicalbl hhgbBckatef ohofhbwes writality
[ u . CONS t ptat, for .
T A i
fly, magathzeiueer tbcatheeshgagistr fatenasuelh tdath basdsdrmyghts,
~cling to, the internal hollows and cavities 18 or the
faminget 7GPCIST fAcef P EHe pBcKORRPkEA1BRI cREC54AnBsect of
ds . Is 5 V. be rﬁi%ﬁ | 4 i el
preseg{r%d tjl%{eve?{t&o%ﬁ néié.rrrgytfe S anntgle to%l/\w;alré(}:s]?elg 'oIrsﬁz;f|5jpndalga(®el.cl%}l by
boostdhgnneht &bl ihdt erunalivadr f asee of ticheabovvek® tmaypelbeent while
serrated with indentations 59 and protrusions 60
redugim@yi BPAG2LpEY chFAlE antP griSisithg 1ur PREESFor the Order to

incréagg'pt&%@“@rB&uE@foQiré%?ac€?§”13¥ 0%%% oEaE@??F??d Such an
earth bricks 54 nay be boundtogether w't 1 11er

objedtdtver il benprdisievgdnety stheaky dfaypbIvimiaenefit althabitat

o and arranged in a stable manner with a | arger bottom |

de51qﬁ%g3w1th_1ntr1ns1c safety features such as nesting cavities
incorporating a raised edge 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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tapering off at the top as shown in FIG 3C for
stability. Cavities in between bl ocks 54 may be
i nterconnected to provide a passage 58 for wi nd and
to enable birds to nove nore freely. FIG 3E and 3F
shows differing forns of caves, cavities and 20
crevices 18 built with a drain 56 to drain off rain
water and a raised edge 55 to prevent chicks from
all dialdd;ngedetatddt AAgTEYi Y antSUCITE drat ti€sS frayt beowards the
included into the construction of groves and | edges
back of shet RESELNEfCRutleled Avdald 166&i ng water and to
provide a dry environment for the birds to perch or
Pr, usj,on d 0 :
creaté%§5 ﬁ§ﬁ|??n8§“g%3 nanugl ?%%I%ggﬁggggﬁn roosting
hablt%eaUUreﬁfmﬁyab@c¢wﬁmmmeéydnaﬂ@edutrngtuﬁ@nslraﬁalQn alay be
crevices to provide %rlpp surface and nesti ng
extendedh&nd opXBaRrfefetd Tho %Rﬁt@ﬁ16#“1eﬂ©é%saﬁ§3acent to

ex1stgl}18ve§acfﬁyth.%sC0@t§f5&§:}{ egoﬁ-@re951§111' Btft %ﬂ 'ﬂﬁ]dd%%Q1ve cliff

angl e to enabl e natural draining of rainwater
face dmaion infiabfitebla theepivgl adeaspbor. sﬁthlatéeaAlMern&gavely

prove val uable during the breeding season. Yoqu
in thehicags ﬁﬁytﬁedﬁéﬂﬁlﬁnséﬁﬁanﬁﬁ%ant%?W%bl?%&%%QF RE9fs need

not &é@é’éé‘aerllf Ibe f @hk8uqul 59 éh§r8€éé§1v53bégg e498StaRe 22
of the nestlng crevice 18 nm hel pful 1hn

becauﬁeewent¢a$pyoﬂngrbdaderimhtahanfaéIEhreatsofaﬂﬂsblrds can
nests fron1cramdln$?+nd falling out of the nestin

take TGfHISVE HEReSTET LA SEF‘Ffflgf’SncéFt ai'thedeacn. the wholly

man &S CaPf 1 IO O c £ e s10ugaUge ARt ik, PbACeRL8RAB§Sat one
the bottom of the crevice entrance nmay serve a

end efmtﬂw pavpose: EhGer3G@showesmbgrdbbinesirsm@dgui ih avian
nto a tural cliff

th I sl ht ,
pOpUIRTgR: aline TR i PR AT LATRY "R 7 Paps BflegiAesting

strudt %r%hecaﬁ§ﬁfué€édn%HE@tﬁo@ePé&tQQJOEeggﬁﬁlelémflghrBFES is
shows the cross-sectional view 3H3H of FIG 3E. FIG
pract4Bableustatissl t kevarpangenersindf candatiohsciial which cave

dwelling swiftlets thrives.

In another embodiment, specialized man-made ground based
structurés 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 cliff 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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nesting structure and configuration such that a series
of slots or nesting cavities 63 separated by panels
64 manufactured from wood, poly-ethylene,
pol ystyrene, poly-propylene, PVC, concrete, 20 cenent,
etc. may be arranged and housed inside a frame work 65
conpri sing wooden or concrete pillars, flooring and
wal kway 66, staircases and | adders 67. Pre-fabricated
graveloyesd8ecaameomOTpk ebRcaht o Ubf t che Nestd NPrtdvdrld Eedges
and crevices 63. The internals of cavity 63 may be
on clgéfr Ared WetMAY nereniterd oy 3Diidsd ngr PSS BAS SPEUBDUEY 15-
provi de vertical gripping footholds for swiftlets.
k 0 [
e o R T MR S iR R carea
blockAI tef Nabl Vewsdt enitallsricdds f B4 weest riuct consttayct a nesting
nprise plant fibres, cenent, fibrous and _ other

hablt@ﬁuﬁ?@ ruiéFlars: fhe bﬂ?chﬂlaﬁﬁ &E?ﬂ%&ﬁ?:ﬁ%@rﬁéééed to
max1mg§b|%eQ%§ b@gn%%thgtsthaEEE g‘%%a% ?ﬁ%%%nQQKacllng to
pane

ox shaped structure conprising o i Xe
the ﬂﬁ%énmmi|mmmab@usahmxeﬁwﬁmdespameb&'HheI%uﬁﬁnndllsnxface of
novabl e, Panel 69a, 70 and 71 forns vertical wall

the Rwhmarbsshe’ﬁéakgcFéedB@,EﬂPf%ee%% O UPE T HeicTt FT6rRe sipsigned
with %‘ rQE%&&Uﬁ' N5 6Qn%°ti:h erfl&ﬁll rrﬁﬁ‘}'/n e &%I?ﬁ\@'a '{bwards

Attachment boards 73 may be ‘affi xe
dralnpgeelshannslreﬂgthéntéheaktrawnmwxs afd ik sbmieksasmay be

ges . upon, whi ch nests may be built, Perforations 72
Serraﬁleévu yit as%%ﬁ%n%"rl%%d %%d a0 f PFEEEUFePBen® %arﬁé‘f%"ldlng

perchiphlg‘ \%ﬁiﬁcgﬁgﬁlﬁa%ﬂﬁfaégé Mof shE UShAFRl - LM T QUrd Qb ras.

e nesting panel is designed to maxi nm ze
Such ks onf ohardestdberkrthndprsipkisaces byy nbandaind together
C-shaped nestjng channels, 76. 15 The fl anks m

be
with G B BB BndCTPE: B} BT eHE EhdCIndsl 2 r i OF cement

and L@khh§84aouln aBd 5PEO1 POl Mal,eEhdrai NiNg ROl 88c¥dm  base
on the left flank of panel 69a to-keep thé cavities

taperﬁgdrgff Tla¢ chlamnezlop 1% rmylolwa i el FAed f3Omiprghstamility.
| eft %a% |ndica Qz A

Cavities 1 etween oc 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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inclined fromthe front towards the back for ease of
draining 20 rain water as shown by cross-section 4F-4F
in FIG 4F. Serrations conprising indentations 59 and
protrusions 60 provide vertical clinging surfaces.
One side of the panel may be used for vertica
perching while the other side nay be used for
bui | di ng nests and perching. 25 FIG 4G shows an
ahleermaitiore 601 Mediyear ranyegeateas magi 9od osedstuetéd at a
4E and FIG 4F in which nesting channels 76 may be
slightefl iigelé@erh a@glieg-Haeradiif Wn&iatd@lg@r%uqu rainwater
p si=@n e_si in ity
into PREALTER] B el R O BST L R YRl ey
proveb9aabaybbe uBadnd othpernnidaimndsbasbal Ngrdigsf SchibRs may
floor 76 of a nesting cavity 75 on top forns the roof
drowngfirg |5 agadpt gaESV|F91%@ﬁEQ@h1n the FFeGtcantf rdoffags out
e y c e
of B A Coe Bt ottt Theobaskoudrr el asteq Frot fgY be
helpffulondn t préhenbmg) yoSegr at:mms tRa@antha@O freElfldie out of its
provided on the internal surfaces of cavity 75 of
nestspaed™ 6982 Y binhatbfl fAgding Per P PARe2nestangedeye, over
f chi.c Sgad, perc v [ y QN
the ‘?Igtléﬁ Mﬁfn?gr i%:ﬁIcéca{a\l\gqutC31/ perch% q%gr?dﬁcg:gl vseeé%% 9 wire
gauget heitrt isef gbdgceslichictdat ehenbbitbhepfl aise dﬂm:rcegrerptrance
and fall, they remain within the cavity 75, not to
may Se&iEafnSABALAT RYRRPEHs of neters below. FIG 4H shows
yet another alternative formof FIG 4G in which the

Faners; agkoRe08sraf st hespestdnaehannehsof ar Hatgidahe c1ife
15 panel 69a may be placed horizontal ly but

- face iwddﬁpomaﬂ@s @daghtngigd@mestsenSO apdpverowiwserer . Adult

. .. Rai se events chicks .fromfallin 0
swireiarcda"EIeR, PR PREVEDESs o b ui® s SirteRonests.
provi des vertical perches. Average wi dth and hei ght of
/e .nest kAgwshen8etso¥BYsectional view 3H-3H of FIG. 3E.

FIG. 4A illustrates the arrangement of an artificial
nesting structure and configuration such that a series of slots
or nesting cavities 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
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20 nmeasure 5cm X 8cm O the channels and cavities
(cross-section wse) may be made 10 cmwi de X 10 cm
high if desired to suit A maxinmus which is larger in
si ze. The dinensions and neasurenent of nesting
channel s and cavities 76 may be varied to suit the
specific needs of different species of swiftlets and
desi gn 25 needs of the habitat. Channels 76 of panels
for da%ssumietiendesiygnreghpmiddh glairsed aadges, Sfement, fibrous and
i ncorporating draining groves 56. The raised edges 55
otheryPdwddes BakBréad®ecure crevice to prevent chicks from
falling out of channel 76 while the draining groves 56
%&% Q%‘e§c7%ner@beehéw§05'EEE?QQeOEuE?t”M@ééin habitat in
Hatchlings falling 32 out of their nesfs may &gomn I n
the fanm1aNaterreothagtedrlbo&hama@bd Hhrubesirgn doaptrikeag of a

ncl ude inclined and slanted groves with an inclined
flxedarP&nﬁ&n 5HEr PREnEAregaERghi¥edaFoie BONEEELTOn ANG /1 are

movaﬁm%terPaiehn %@cheﬁofoéﬁh tb@ 958¥ﬁ§ a@QrEfQ&fS wihls with
panel 69a may bé designed at a slight inclination

rougHén@m1ﬁurduﬂ|smwﬁ&de$owmthonnﬁentptmundeSa shughprotrusions
sl anting an e’ such that rainwater natura

60 fqy o‘Oﬁ‘sr"t ”ﬂli’em@r &%i HYPoi ¥t F Har o‘i‘DSGAB"rP? nt boards
73 mPRNBLS.a MUNRIOUS, heheg18nd peLf pLakins Zﬁears%rl%'thtres and
into the 10 panel s for ease of access by swf
SerV@era‘sor]adgm?s uton whtidh  rpeaied snamyballsxmmOvP@efca:ap:atdms 72
wind to_pass.through th nestln structure thus
Pro"ﬁdr?dé’éusﬁag& F§§swbﬂ‘éi i %&Fste?jbﬁF e§ty AFSYGst s of
wi nd, keeping the habitat cool and dry. For |ow
$tricuctan eShowdeanBYREP| opAnRIrs shhuttiadesedrii RAS¥ ion in
access by 15 human keepers to check, renove eggs,
whichhathesnesgdng dagmi bi$dde§h9nednctcgumnmm;ﬁ@<ar priovémion - of

ct|V|t|es nel s 71 i mobi |l i
nest RETEE i Ranal BVouiattotint 4<hey Reo LN rbrs 76
The @ian]@@nﬁlé§t e dcovd £4d ahs 3361:'1‘1 aéncﬁaRCtos%ve\Mtr €hatchlings

nettings, netal
from falling out and incorporates water draining holes 74 on the

left flank of panel 69%a to keep the cavities 75 dry. The channel

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 c¢ross-section 4F-4F 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 wused 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
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20 rods and bars; prefabricated concrete; fiber glass;

chal k, linmestone, silicates, carbonates, etc."

reinforced with natural and artificial fibers or

ot her binding materials. The nesting cavities 76 may

be coated with a | ayer of powder or pieces of ground

rocks m xed with a binding agent such as cenent. The

25 rocks may be ground fromnaturally occurring rocks
opposti®at aileng fuctvathed Yye DEhett net @ s andpaaklseivA may be used

di fferent concentrations. Different rock types and

for Eeﬁﬁbsml Grsl nhyibeirgstedtout Thestid®pr the pifsshbleesting
cavn‘éf USh dt%é%?ﬁﬁlsc@ﬁg‘ Gal, fc%rfceet}{eg aigéréolfn!%lghaé/aevf’& bd8each.

s nes err quality,

The EIldmEhbA&SSooft c76 38 itheanyesthimdglatBahse Avaklallee Asclined

no research had been carried out in this area. Panels

from e B‘e?tirﬁﬁﬂnteé%gq X HOWslre st st Rpdy it Hled (s from the

; ri t -

fronthgcﬁjzeor%t efrarfa g(riél)'fl sg%g:a%g\flm thdgc“?naq/teSEH%C}Sar rﬁ\flec}etd T the

inteﬂnﬂthﬂrﬁumm£SObfcpameys769an1tp@n@hdsbatE@m?}ﬁamhllngs to
passage of wi nd and birds. Dependi ng on the desi g

perchoodfi ghir BPi 8n WERkEhE IabisvaL tleho dHkds o lml%c@ndofperches
vert iREAY! (ﬁgatﬂga%ﬁﬁﬁng#QPW%hé%%ﬁgﬂ5 g?% %@r@ Qplg du01ve

togeth by neans o ttice o |ze ann
for tleefnorantesyngbachO theart iesan mahethéﬁ ﬂbssegtﬁaar grlp and

meters in height, stretchln ten kilonmeters in |ength
fall gnthey ERMAATRL M iEHTESs st ?nagvﬁﬂféalﬁpl dt¥s tof Cﬁ&ﬁé"l%l death

hundB28 BY nkeccanfigyy;ed as desired to be of any suitable
measurenent to neet site utility requirenments. Min

panels 69 nmay be nmarked for ease of managenent and
ddiCe- t4iki slgopur pesesnotheThe itegmatg vet rictmuref 681G. 4G in
., _.caonprisin i ec anel s 69a mount ed i n gal vani zed
wniotg (TR Gl EEEE Qadi G 10K op R D BN S n ey the
pane1C 08 rH§§regeS§ﬁ.lé.'b%ldy UL iGRMEAhS hage anbrpdtadiedraining
together with nortars or cenent, reinforced with
grovasurs dus sEmeMes J%Lramat:mchdkaa]dsetd) dddEn®s sprefctnirse chicks
d 98.
a qlng

from out of the <cavity while indentation 59 and

protrusion 60 provides vertical perches.

Average 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 69a may be designed
with raised edges 55 incorporéting draining groves 56. The
raised edges 55 provides a more secure crevice to preveﬁt chicks
from falling out of channel 76 while the draining groves 56 and

holes 74 prevents collection of rainwater. Hatchlings falling
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20 The nounting channel s nay be di pped into cenent
slurry and becone encased in a protective |ayer of
concrete to prevent '~ corrosion. The whole 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
25 conpati bl e neasurenents nay al so be placed inside

out oACEHNE1huiedts e} | dgen Lin angli mewa f@elecSt TeEtad €bn ldhannel
to increase the nesting capacity of the shelters. 34

76 . g amifesHolRes h’élqilluéjf? Vi igfedhy w|%\1tarm¢dofgrtq1@s with an

. s G. B
lnC14ﬁ§?ké§§ gﬁe% %ﬁ e %%%g 9% gn novegéFg%paﬁlé¥iraln
water/.l form ng an octagonal structure. FIG 4J shows ‘an

el evated isonetric viewof FIG 41. 5 FIG 4K shows
anot her variation in which the(fanels form a

Hék FEHAe s HaQFd: Hhe FRVEFow % Heddeds s RaAdn 92 may be

v f angtl [ r n Lo, .
dest g el v oaatrriag Z5ahe B hor YA P o ion £
provisid f td etsl ight besboguinteed droy1€l0 vonvesselon tiMto arainwater

commercial sw ftlets breeding and praoduction.
natunaldiyl j £4°¥%r tﬁ?”éaéél ntgheedfiEF‘éan d'BOIRESt s74 S@Eh aves the

 panelBY I?g'nem | gyied apg ;d rt'I% I nto ap a\éh?ﬂtf into the

eco- upon conversion of sa| natural relie
panehutfbﬂheaﬁeoufsaonesé vern sweide letaci [Belrifesaaddns 72 in the
structures coqg$|3|ng hori zontal |-beans 80, 15

panels, Be%t @158 MITEEP ver Mt Fobe#iBdgdC hBRss k'}élgﬁlugh the
nestl% WRLKct GRAge Bhis n?é&hegnga@dx%@aaﬁau@&da rﬂ éagsed by

framewor k of gal vani zed channels (C I, H shaped)
strong duwata msﬁ mmellﬁ@,ngswpworhamg:atstcmﬂ]s BB} Saf.etBor low
netting 84, aer| access-wa [

79, etc. in
StruGtiifisinath ‘Uﬁ"ﬁ’f" eca%i”ﬁ%s b?%e@?ﬁ&lé?ﬁglfﬁﬁ] &7§Y access by

humanSp}@&é f@egozghte%ﬁhn'%easeféédH§§geé9 BE%%entclean bird
i nvention for breeding domesticated swiftliets for the
shit prrodlugtamn. ahdacol feohi enchf atcdiyities, panels 71 would be

kept immobilized.

Such nesting panels 69%a, 70 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.
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of edible bird s nests. |I-beans 80 and 89 may conprise
reinforced concrete pillars. Cave walls 16 may be
nodi fied with nesting crevices 18, |edges 57 and roof
based aerial access-ways 25 79 excavated to provide
routes for avian passage. Struts 83 conprising netal
bars or large bracing wires are used to hold the main
nesting panels 69 in position and to reinforce the
if arSt.r wed Wak a0fi snestiingohabkbaho7fesEhe6hr h&d! bekh Scarried out
. attached to cage 82 may be powered by 12-volts
in thy%t A&FRes or 12-volts 35 lighting cabl es providing
lights for collectors. For illustration purpose, only
%e“ilsdlr{%:y @ee%r@cedaai%lt[l@qugfév sde<§ r Q%I’?ﬁ&h Nchannels
_ or constructing main panel 69 O her features - as
comprdisielgosed ®Ychl aangarel sh@peél,wirtdct adgygliate shapdzontal or
oct agonal 5 shape and hexa%onal_shaped structura

later@dnfiRfficatPons> Haytal €8cBelefised? HEEWEHeESE ffd Panels
QM t UGt a - alc
69a (f%pto Eele: ‘i:%‘%t%lnﬁ Fe Bé@lsal}lél {EIE ?ﬁgﬁnéﬁé ?lrég. h]?%ﬂ){flgiﬂ'lg on
e d&hmiped)comitigyustsitdloni redi Widudtalpitenes tdfowsrmldserofsiistbes of
nesting 10 panels 69a neasuring 10m X 5m X 10cm nay

be
panelg & 9endEaeigd dnd™ & 6ft Ed1P6™F BRin PReaREPRPHRSt Fagether by
meand’388! & 63ackadbvidhiabpaagh seabUhAnR |l 2680 4P LNSingle
i ndent ati ons and groves present on these netallic
verticldnnsdrsel Mab n rpadebs 09 megtemasiune heAOimcX 50meXch@ng ten
cm_ The, st ucngaeag SO sggpqrts i nstal l ation_ of, an
e

ki longremtedd 1559 “hai S 89 NPT Mg al pieces
of péﬂ@fg' aQb§1beNQBQEHéﬁgedhgbshés§geaaﬂob@euéﬁdany suitable

initially for construCtion and conversion of natura
measwawent7 ot neaestiing habitidty 17equirémdrers onMadn thaels 69
coll ection of eggs and chicks for captive breedi ng,
may B MRESeiIngCrngePS Shd"# oIt ianf cﬂ(st,a‘ﬁlfi%@p@B%PSﬁ?s-
repair and 20 mai ntenance work. Access via the
trefer esddi Blg Bt FABEErd 8 6BRYcdibriGAy bl &b DY oFEMISIAE 69a

gates, guards and predator traps.
mounted in galvanized channels (such as C, U, H, I shaped

i ce of galvanized netalli C U
th

channels) may be constructed securely on concrete base and
attached together with mortars 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 1layer 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.
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In yet another enbodinent the features of FIG 2A to

2) may be conbined and integrated with FIG 4B to

FIG 4Gto forma high density habitat 17 as shown in

FIG 5B and FIG 5C (top 25 view), such that the

vall ey may be turned into a high rise nesting habitat

for breeding swiftlets in an avian "condom nium" A

| atti ce of gal vani zed steel channels conmprising C, U,

FIGH atd shcadmapate chbamelrsewt bachedratrd ag ishr Wi Wiad nesting

framewor k provi dedé‘t% | -beans 80 and 89 may be used to
panelhgisq sheamnddt if§ pdfel1Boshat Raned. 2% s o fnked by

side 2§%§%£ECLﬂfahndfrﬂ&@&@%ﬁ%QE%g%ﬁéo 9? %%%%d%%kggﬁg}?ﬁghgonal

ead hoi sts system 86 to

strucpafel.s FG8 .may khamsunire k Mardteenllgpomernd cassenbladd FIG. 4I.
froma hundred individual pieces of smaller sized 5

FIG. paKelsh®BTa pRORRKC 5HaXipdd@p t &7f ofhcR gFBantaaeddubferm a

i ded ting wall measuring, for exanple, 100 neters
hexagi%ﬁgﬁef’aﬁggx 50 neters in length. X 10 cmthick. An

adj acent panel built end to end with the first panel

&XtendssA heshengt h tthe 10€roet esectiNowl t heiewmi nofanelnother

69 neasures 100m X 100m X 10¢m The total |ength 10 of
embodieR by Glel PERSGRYy HRVEREEMied f HPERBr AwitaF et ly occurring

cave a0Gi ti QR of i nNAW RANels, ass e IRARUI §fdPN BNCT LA i red for
Such a configuration provides nmaxi num'surface area
convefrgriiopesitriiny. a Scdempanga s B@iftyebe bawedddngndind production
..gttachnment boards 73 r be .affi xed. A man de panel
facilgsy i | BFOTec Hhacr Al oV RiFEy St Sois 18 bePerea) may be
confi@%&%ﬁ- T8ty Pi ecesspbriR@iel snspaced at o4egul aleco-farm ~ upon
intervals constructed in the natural valley increases

converisé oveofi salidnastingl seifetewarkaté phevieiddied man made
roct YRR, BXe Ot ISSr OB S22 R LR, o,
concrdt@e PPRUL AL QY deRstE ¥a0f 1-teafsl 9dal n3Ndt20eam 81, work
naturally occurring capacity. Likewise, if the valley
cage 82 ,f inetséd ngwipehne2@ ¢éat ncahtaésinng paaeteorkortli yabrenized
chandgiE"U%ﬁiQﬂ':ﬂf ﬁﬂgﬂiped) to form main panels 69, supporting
struts 83, safety netting 84, aerial access-ways 79, etc. in
combination with a captive breeding program and specialized
techniques as disclosed in present invention for breeding
domesticated 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
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be able to support an avian popul ation density 20

times of its initial nesting capacity. Such man nmade

nodi fications inproves the overall efficiency of the

production facility, its cost 25 effectiveness,

econom es of scale and high productivity per unit

area or per unit volunme of the edible bird s nest

production facility. Wre cage 22 and girders 21
lightdaveri ngbibe haproaidimy alsghte refbracedcalikctors. For
) substituted by a soljd roaofing structure 97_ nounted i
111US6ﬁaﬁilPaer%lrft?§.e'SP%YeﬂﬂdﬁglgBa#I ®IEES t RE RAEHp| 892 1S

descrhbgaaﬁérggﬁntfbw Sha@icchiql RSk al ?%‘flxeflo% PP HdNF R tures
crane or hoist to I'1ft work-cage 2. The mechani zed
as dilddfloised syshemsmparednprd se7lof specEradular adeitesd octagonal
equi_ pnment configured to suit the specjific utility 5
shapepgngoSe*xaPorhe ERRBFE BFFUICSUifEst S otitta oP¥Sadiay 3t se be
usedg.Standard industrial lifting equiprent including cable
druns 86, cable 90, block and tackle 91 powered by
electric notors 87, 88 and 89 may be acquired for use
Thet Aebawiman8@cenfav® pvmividest or BFumhvesl [foame8¥ork for

anchofShby i dPtEACRo s HIFOAR LR date B Bt hedh U T ¥

shapeR§i NntAB RAL-POL Al vERualr ¢lcere & ghailer MiiBed nesting
nesting panel 69 to the other end; while notor 89
panelgpids trimaspring alem 82 bat WeekP Poi may APeapdepaingttal@ed and

from ong nesting panel to another.. Hoi st 81 i
slottg BTt Ea AnioVBe o D5 0T Bo7s bire o0t r ECUratgpl panels
69a areP@aB®e80ihdor 8k REABALAEI BRSO £6dl. gEONLS g t38€%n these

92. Protruding rails 93 and groves 94 on the |-beans

metal8@dcacthanaelgui d@imipandly p? opalsimeasuge tidmover hemdX 10

i st. The hoist,system 82 may.initially be ed for
on. EBRSITTRIRGC { RS hedt iy T, ATt B eof opt "o’ Bverneaa
cranel SPEEdiNN, 82 epalhtefBbAL @ARES1e2ostk baae faar. Motorized
~ collection of eggs, swiftlet chicks and harvesting of _
holstedigd enahyi e susrebt Bnbuid k1o rf pranedns thiniriads a5fd meersrersion

of na%kl)l(]):‘\é?. cave 77 ‘into nesting habitat 17 and later on for the
collection of eggs and chicks for captive breeding, harvesting
nests and for facility  checks, inspection, repair and
maintenance work. Access via the terrestrial entrance 78 may be

controlled by means of gates, guards and predator traps.

In yet another embodiment the features of FIG. 2A to 2J may
be combined and integrated with FIG. 4B to FIG. 4G to form a
high density habitat 17 as shown iﬁ FIG. 5B and FIG. 5C (top
view), such that the valley may be turned into a high rié_e
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
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ground level. Struts 83 holding the nesting panels in
position wth washers may be firmy attached to the
cliff face by neans of hooks 96 and spring 95

desi gned to cushion distortional 25 forces. The
lattice work of channels (I, H U C, V shaped)
hol di ng mai n panels 69 together may al so be partially
attached and secured to the structure of |-beam

nestigigr dpaseB9 adod heirt oplacand pobedrs D aaq@dnceet estasecural
at the bottom 38 Cccupational safety and health
trameyprkr A ¥asabe? abPed Wicth tNOFRVRg an gveathepdi Jiists system

N e L

and aMddnbaed rfdomreastuiessed nthusividlall igiddeg esfui gmEllter asized
rigorous 5 safety managenent system and proper .

panelis £ ngleF FerFbnhelOCBAf &© a%%@%sat Figerkigt dpuede sided
.nei ght achi S r .

neStlﬁﬁgagﬁﬁigF¥ﬁ%?§?1'aﬁ%%?ogﬁ?ﬂggghegéomﬁ%gﬁgg,qﬁogfﬂght X 30

meterGy aneslemmh [Xflot enckhiakd assecjaicedt! idahieng built end to
equi pment. A hoist_designed to lift 5 to 10 tons of

end vy RS berelscHaRot $BLENASi hfcalRBPkhcige 190 "atanfo Now

I e j i de < f-a t p [ t
ehe B A R R Y T DO (et tenatn
of mdiv opghebkeébi oy ie betweeded Wounelsér ngipanehse fakiingon of
each_. other as the work-cage 82 is hoisted up and down

new pRESYEr i3t alhef dedR At tUhbitREEPBACW tHHor PzofPRfiguration
proviBRE BRI mukn s8R rabEenPaL! ¥6r 1ne SERALL N AEL t?Qiﬁ$y be

team of four collectors seated Iin a stralght row w
addeccatid aktechatetpeosods fatingy the adjfpjosid.e direction
may be used to cover a larger area. Use of safety

helts and_harnesses integrated into the man- |ifts 82
Bei 17 MRS TRROSE Oy oG L (6hi3 DRGHYAL pEBiLFYe fad tuo
verti2Q1buGlleisngTdp pekpkssby¥ephndis Epomahgr spabs1dmYiddervals

controls of a hoist or crane be operated and activated
constiypctied docupennespralEgehleyl fecteasemytlhd seebeical nesting

surféggn”§¥EQC)gPUbLﬁeSt&ggg§ig£ S@ETEZY by 10 times. Upon
modification, the wvalley is now able to support a colony of
swiftlets 10 times the population density of its original and
naturally occurring capacity. Likewise, if the wvalley is fitted
with 20 vertical nesting panels, conditions permitting, it shall
be able to support an avian popuiation 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.
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lines 85 affixed i ndependently of the lifting and
hoi sting apparatus. The securing point for the safety
line 85 may be the 25 top roofing structure 105 or
girders 21 of the nesting habitat 17. Safety cable or
line 85 may be designed to nove al ong secure railings
built parallel to the orientation of the nesting
panel s such that the safety lines closely follow
R flegations v\BIW fsom tionenenshislie t heodmmid) m@sidig 81 may
_panel 69 to the other end. The 39 railing may be

be iggeyliRPt 6OFhOPSERGEREr & Fr3e de¥ sheast TERefEht i vigrk-cage

FI : : i.nt d in . Th .
o2 KTl BoBlnu hEl VA0 OO PR AR Nalipd 181 specianty
adaptadd orafuigaleny asontfhgubedst tbs suyed uvpeandpdewnniéheutility

mai n nesting_panels 69. 5 Alternatively, |line 85 may
purpessniy seofedivirl Pergthisnest HoaBvet 5or afdiedl it nesStandard
; ing .f t , of. L L JC 1 0, t he
snaud b israRe B P RRugLaTLab S [on Dol Meanie oo,
blocksldrghttackdieghtl. powgred kg) eakcthecbabtons end, ofstaed 89 may
line to keep it  taunt. Such that as the collector
be aemieeedipfof WBAN1Rt tEROWVIENs fE& farRe A& gy 87 moves
aklo I kS enmnent idin . eel .
R e R e e B i R I R S
motor (3 Inesitedr theodesdjoworat cagkask dpeedent peitt i B and point
automatically _locks and | ashes onto |ine 85, gripping

- CD, Rght3F ot Pt WRiRstCEN SRS he T o $iomrther end;

whild dddi9 diRels t%‘éc%ﬁf—ggfgecbbpgeﬁéeéﬁsﬁé?'ﬁ’@ £bMAR point
wor ki ng principles are wi defy used 1n veh e ‘Seat
BC, eldis, omeunhashéryi ngameeli prentarartthadmdudibical badetysl is

systens for working at heights. They are readi%y
SUPPORIS] AL PAVEE hemEPetCtard FEF™MBe SEEYGEPER 6 Tukeans 80

restitﬁ‘% &Aﬂere%f%gscgdofconrcggeedeagxsaggi.nbw&g&-&} iagﬁfé 93 and

pl eces 0O afety clips nust be use y ea
grovesnl $ector theathbehinp sSOcacelsy aat tqchisd tal lonefost pacplulsion
i ne. Four ,pieces being the ideal figure.

of
of the,eTdsa PPdSEs for such safety clips may be made
mandatory before a

The hoist system 82 may initially be used for constructing
the nesting habitat; later for inspection, repair, maintenance
work and for collection of eggs, swiftlet chicks and harvesting
of edible bird's nests built on panels hundreds of meters 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.
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coll ector starts work each and every tinme he secures
hinmself to the safety line. He may test the integrity

of the safety clips 25 by pulling the clips down |ine

85 at speed, and ensuring that the clips |ocks and

| atches onto line 85 each tine. The control room

shoul d have overall control of the operations of al
mechani zed lifting systenms with secondary contro
heicugpadebagat edatoty heard| Itecilans apdabdsveabeosiaped with
40 requisition via radi o communi cati on and

workiggh ity [@Esiadn sy IkEgn§odflectry adRPterPhEdoF Betswreggs or
I, ' f I al_,saf et Ss( 0
nacorftls, UG, O RREAOARRReiohe MOCIRRE GRG) 48 YEfacea
with acdaadl aiea eGs I eieidsttich thisdt ipRsiddvienent, a rigorous
confirmation of the attachment of safety l|ines 85
safetp Managemedss ENStEm AghRTrInputt Fominge o deromnel. Safe

00j e URRl: o.,.tLh | Z
acce%%f%?ngggﬁsggﬁsggfﬁ§o%%%éﬁ%%fﬁa#n?%i%§¥§%£§¥%t§9 means ot
standdasi gindastoialVolhcdges catid enfowel? ypdhsy, | srinkpdl, mobile
into the_cables of safety line 85 10 and work cage
cranegp. Bafetyiti neid8s mapdf o AFPRE2PRAI tidfd i0gr nPaRipment. A
. Whii | e g8 : d.th ' ol st 4l i_ne r
hoistCELIREK, CATRLEE, Meb i b b8 f el B8 PBea for
liftiprooper lworksecaged sa tbe woick pageode? akadedi giadeedby side
_points can the electrical circuit_be conplete. This
facing hhcet®POPLEG A1F6FRECR T8YpBSi #PYe FARpteckPyaty twrk and

mb i ddn [ ANAL RORI SR PE VAR d e g t NS faci h
e hoi st 1'ng nechanlsﬁt.lf té% safety%%%u%;éﬁe remﬁﬁiﬂg eac
othert s thecubtrkisabeoken,isantbixvet 6o thd kowat Hiee cedrtical

off. The , control center may over-ride such a power )
faces jin FARIFAEIRBr VEHE NRELEOREGLE BOVERFRty 1B ¥perlternative

seatig{gouggr §$&héﬁt‘f, W%Cheeia.?lnsofm*ok&% ZgofP%:Egldst%etalE%d in a
safety ﬁa nesses and safety belts attached securely
strailghtt heoseatixof eaohk hgeriBtd opkesanantidiarg poket i aEposite

. input signal to _enable the nmechanized |ifting system
dlreqq}qgowgy'be used to cover a larger area.

Use of safety belts and harnesses integrated into the man-
lifts 82 being made mandatory such that only upon a positive
buckling-up pefmissive logic from the seats may the controls of
a hoist or crane be operated and activated by the occupant(s).
Each collector may also be secured to double strands of safety
lines 85 affixed indépendently of the lifting 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 panéls
such that the safety lines closely follow collectors moving from

one end of the main nesting panel 69 to the other end. The
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up. Crcuits fromthe 12 volt supply may al so be
connected to - lanps providing light to the nest
collectors. If these lights 25 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 mredi ately double check his life-lines 85 and to
railingf om@lt heecoBEEQlkcBOOBL StBb Eedubtaney of idiFrddrsd C 105.
safety design ensures the safety of 41 collectors
(Refeﬁa”ﬂ@ést’%g Fd@i-bl Chi Retyesdst PaiNyr &4t ﬁ@iigmcslntanaD The
.Mz d Vol tio
safetﬁ] rler ?nalyl Sa Contrbr as%/Teavgae<{1la§'1n%a:jjree %&’31111 %‘?&omatlcally as
the h@@lslte@tsl fAgvaddupasn@sidirg et leein bigsd imgneahs1byes.
means of flimsily constructed clinbing apparatus 5 had

resulted in_many nest collectors having fallen to
PHERENABAYERE . f ridMsyr Bat MReI gRPBPTiR® &f stiefedindgpgths of

doubl%q%%Qg%ﬁEdSEQHEg rQﬁn@%%rgﬁgm ££en90ﬂef$ eiﬁﬁjséfééﬂd¥k 105

ystens are aval l access to co ct” nests
to tHnuéfouﬁﬁcﬂeﬂabceBsm@Iesnmaksbanwelghaﬂn@©®n wodér i slight

. _hount ai neerin eqﬁignent shoul d be enpl oyed,, 10 not
welghttor (8 Bastr &9r dthr FPF, Bt Forewst cabattiénat iur pos&sep it

tauntp' eﬁgghon:hla%ng‘.;gs @k LOE Lo thBEt txgi‘ogo&)r &t at siow

cloth 84 may be arranged at t ttomof the
speedClth fsadet{6 cdip aéébwagapdnéb%lG@stbhimrmmvemﬁdmuysliding

net to save_the lives of swiftlet chicks that had
freelébcPHen?EJI%QWQNI%§¥Q5@t 6fPLfei $° nestls PG when the load

(co11idced@) i RER dLHUNG L 0a flfxs@utsﬁe@dl ed L XU Gomatically
proper take- offs or |ost control during the maiden

locksf | agit .1aEtesneobtng e BE, sepuimgdngy heghslpf guticanit to

el astic band mhlc uId bounce, heI ng_ to cushion
arresin Fngh $5°8 tt SRBEK 6me SFﬁhﬁgcﬁPE% Th%uCkheﬁ?‘?FgY clips

basedT®h biR] BCLdwb Pk fng| BPLHBILPOST LN WIHEN Yt Rakedf ald 8fehicie
20 fledglings may be naturally diverted by gravity

seat t dosdrtas 0mmm$aunearpngnteqhmpmenbrom@@t indgsteebusmfety

33 for rearin%g Reductlon in avian infant portality
systq@ieﬁp$ewﬁgk} eﬁgugg%g . They are readily available in

the market and may be acquired for use. For the purpose of
redundancy a minimum of at least two pieces of safety cli?s must
be used by each collector, each clip securely attached to one
strand of line. Four pieces being the ideal figure. 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
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| ar ger popul ation for producing edible bird s nests.

FIG 5D shows the cross-sectional view and illustrates

the 25 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 neans of providing

t housands of nesting panels 69 nmounted in a framework
requig@@pohsirng 0hdgor densunhchd tdreadimd sésniii it ifom Wyl Gleans of

is attached 42 a lattice of channels shaped in the
CCTV fmgmmtefring, @f FheHwewl AresEacheriindafél PEyspapl safety

e, 20 te (hei gh X s, (I p) X

narne g8 TS rEOVSEE (I iceeo) dnd  hes Koir 96 G0 L) Lines es
beingPi affge Of asnahdndd Zee, parehsiassendl edudiget brat eaedsitive

slotted 5 into the grove and i ndentations provided by
confirpasécgal ¥anithed aehagieest cfangafrshapediethaffel Sorms an

be at, e f ' far. .f.ragi
caserEUPESER Thllle SGE Qe TELPCPARELS LgLomiAe oo
suppl@hgbirerstoayhdenddecthized Nd fuiddl eypgeetisons of main
panel 69 for securing two pieces of panel 69
t oget her._ Each indjvidual,K 10 piece of panel 69 pm
ABasthte FOR™X 8h XIoHRS hySRESFY 9% mefit sl‘a%d voltage

curre @n,f(il urx%litosﬂ OIst tﬂﬁpﬁizzgn_@_ta R Panels 6<9f nngeE’?. line 85
varied to suit local terrain and geographic conditions

and woekgcagel BRf. Beifghy) 1iSeshs8$ hmdy aformpriveluptsiteive terminal
.. natural relief _m e turned into, a highly praoductive
whiley WegF nF I Bt yg?gr tﬁ}epdﬂ‘é‘!lﬁg E%l%?ji kill%é"%’l rags ﬁ%’é’f‘s the
negat4REN SHERiARD, Masie fodiHdCaldagaeyHONEZ@Bt kLY 4 MDUNMRGerly
| -beans 80 may be supported by vertically nounted I'-

securkdanso98thdhevesilr f @egeof 82 heathealssimmmptied cpeened wiarh the
concrete mhilﬁ?the | o

"part, of 1-heam 98, may. be

electifaled inFuid nvor COBPLEbRCT Ard ST GHTTRIGE Do° TE W ov BRETS 2
ositdQel 9300 sTORaN0Rh REO PritBY P 1e0Ctef f supplied
p

solid covers nmade of concrete and roofing materials
to thenpristhaggcareaigatietszi ntf othgalsedisityedl eeal agheetemoved,

cal ciumsilicates, calcium -
this Iqairfé:é]g&nels broken, andC pongart?gn%eeshggg ?2 %ﬁ%l iE)’ff. The
control center may over-ride such a power cut off  to lower the
work cage 82 safely to the ground. Similar mechanisms may be
applied to the safety harnesses and safety belts attached
securely to the seats of work cage 82 to form another 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 1is visually 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 1life-lines 85 and to inform the control room. Such

redundancy in intrinsic safety design ensures the safety of
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~-=- Top'roofing structure

or water resistant wood chi ps bound together wth

binding materials. Such materials are readily

avai lable in the market 25 and nay al so 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 nechani zed

lifting systens and equi pnent 81, 86, 87, 88, 89, 90,
colle@toaind Hmbidse iwar kedisilat iloir82% hesst bng gappar aleiyyht6) and

to 180 as shown in FIG 8A to 30 FIG 8D may_al so be
minimjged FédFkEol LREPTVRA nedtid: bk | Recaprtiegal 43haggrds. In

e f 1 r

conc:ZeRrafifhofinn hepRSls B SUERPELSS (M BlrySR Bl paible
blrdWNMHGQisst@uabumesofc&nimsmmyedoﬁétmnededbtltﬁb;n@tappﬁratus

and concrete, while other farts of the habitat ma

had ZepRited dovelRRY| MeshgeCeltectere ?fV159an%P1212n_¥° their
deat%%”fgﬂd é£@ hQ£ %Qr Qgetg@ %%% 743%%2%%£§¥ﬁ¥ﬂ£ should

ared to"the exterior, which conpri
be av@atdedl E&rndrmkthanﬁcawaﬂhabhagmmn@temee@n&navai1ab1e for

dynam ¢ changes in weather. and clinmatic conditions.
accesgyr tRy FPOPEERI BedtFrs, Pdthtond fiest 4P8FCE6ShPHE nagoks and

crannqle%vv O¥Edethe @XheLRAke SLAYCI A Reniches kO 9%e Withd foyed,
7

he 'slight draft of the infernal surface remins
not ﬂmn:@aegedreTbrsthdniIermexfor1audupaﬂmmmalb@UWpeeeshe
interior and exterior of roof 97 creates a
%{fferentia& ssure nce sl ow | V|n ajr exert
et

iSREF SFes Fafts AP g TH G | "YRGEAY h6E aiSPLEs S1lky

clotPIRSSHP BEL hRBaRGed h§t| Bher Bak k! bacenal dihesr eafed Si6 or
greater than the air pressure exerted on the externa

nestxngfpﬁmelQaéglﬁg>afommndIsaﬂeuﬁfaﬁt & eyt | theedibyps of
t.h r, na ] hapes of aﬁ; W ngs; Sugh .
st £ 8T B 0 M QA I8 Tl S0 ot ot i mests
or fl?eQigqa.l#@% tlaarm% 84 EQSSBQW randeher bl exbcetd ©aShdY - take-
7 and 105 may include mltiple
offsvwmdlg@@egonbnolodgrlng the maiden flight. The netting may
be secured by means of pliant elastic bands which would bounce,
helping to cushion and absorb the shock of falling chicks. The
netting may be placed in a slanting position such that fallen
fledglings may be naturally diverted by gravity towards
collection points to be brought to greenhouse 33 for rearing.

Reduction 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
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30

and dynam c pressure sensors 118 nounted on the
exterior and interior of the wholly man nade
artificial cave structure 100. During gusty weat her
conditions, specially configured trap doors 25 110 on
the roof may be designed to automatically sw ng open
allowng wwnd fromthe exterior of roof 97 to enter
habitat 17. Conversely, the vacuum ng effect of the
a lat@itcer ndl oaafk lsuchkapelde ini nher iformaiof quat, of, hgbid aind v) .
17, causing the internal draft to nove faster. Such
Each {dt R0 &° WMatd =7 opiddls naF et i (hgightdq Xhdftq yneters
al ,z t rnal. w,pgd. I e r e
(engf Sl 172 (P UEEATs "LRALERRES i nmaks hpiE e <00
piecemBnbml snall Matickidz athrsyisd eaBséfb PE@Vebe8Rdraveiadh slotted
_ stress, strains and damages caused by wind-lev to the
into (Bt SEPyEt Lﬁréi(dﬂéeﬂ*éa‘slﬁF%sﬁfroé’ld’ie@fy ePentirgsp . IsueEnized
es dypestfa s A0 my u [ e
Chann\éegt'heé C%Ectirgl %rhgc1 %d\sl\hen tﬁsagrtﬁ%%ntggdﬂgg\gr?é 1}1{%% gdge of
main fpankad forcdpemihghat Bénydadsidy.oefpmtds.6 ) ,witidupl®dind H
to automated activation electronics to open or_ close

. shapegl, chagapls PAYaR6t HERAf bRnfherBpddborraublorsy orfpinganel

69 £ RcHRihBI £ywb0 "8@%@%%' %Qh@@ 8pPaLal e Aest aned; 1@ v idual
open auto tlcapﬁy y neans of wi nd=-Tev effects. Trap
piecedoof li&nehy dfe desyi gmedstibeoprim out \sar dXduroeg. WiBtdysical

conditions.. H gher internal air pressure pushes trap
arran@@@?“ifoa&ﬂw&P&§1§H6ﬁt%ﬁ8tOFhéh§p§Pﬁ§ Péadedddrrsel 69 may

be va\";}:w,ri%dabl:td)r@}:ﬂtcaicgcyalpU&éf&ﬂpe&hcpygéﬁr%:ﬂdﬁgébndﬁm%ns (e.g.

nd fromthe 15 exterior enters t interior of
cliffhadisitgtt )17 Snth novaets dheuaprodnctihe wacunalyreflitfemay be
interior surface of the roof before dispersi

turnedh igiigh %exit 9ol MY e KRR fATid %eg%rpim&ducing
ediblgg gotiqdegu%gtéeuwgogﬁkﬁr Rah whad 5pEef;: cdbheoyM %J!‘le%ontally

ects on he™r Ing structure 1s neutralized an
mountedncBibesthouB0 2RI SkEppbeowsdt ey cressiselly onalinted I-
vi ew 5E-5E of  FIG 5F _.in . anot her enbodi ment_ of,
beamspﬁgse qlﬁﬂﬁﬁﬂQﬁLOQARﬂﬁﬂh%ﬁﬁﬁn?%ﬁnﬂ? covered with concrete

while the lower part of I-beam 98 may be encased in reinforced
concrete footings 99 to prevent corrosion. Top roofing 97 may be
constructed of solid covers made of concrete and roofing
materials comprising corrugated zinc or galvanized metal 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 acquiréd 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 nests built in cavities
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artificial cave structure 100 both enul ative and
sinmulative of naturally occurring cave |ike
conditions may be constructed to forman edible
bird' s nest production facility to breed and 25
accommpdate an ultra high density avian popul ation
conprising tens of mllions of swift lets. Such a man
made shelter may be structurally configured into a

and da@est ilmgohakilidf fdceonpri supgokt beanss 883 aAnch A8y ametting
| attice work of gal vani zed channels in the formof C

84 . T@e|flq$%§mp%yshgp§§1ﬁgycggeggngnq%g&ﬁﬂ|wg}lqﬁsstructures
const'xﬁglt\é'dduc?ﬂ ng&esb? ggne!%a’%asr ?a?arﬁ‘c? !o@?g%?g 'i«rgﬂétllée other

mal N nesting panels
parts8&@f 87he S8iBabBHBt WAy 8i)1andesuppetrtingnstdadfss FFucture 21
formng the internals. This internal structure nay be
and 22yrrounded by man made 5 "cave" walls constructed
fromrocks and stones, clay and concrete conprising

RemEXE §f N@lheSt f&t‘éﬂfcﬁr e hoWehbop Ol %s‘)f §BG \éﬁlxj flow
may conprise | arge bl ocks of rocks 101 ound t oget her

compawietth tst aild essestiend, (W8S 3l 6)onwimies sl O tand lc@iar etmfts of
a reinforced concrete wall 104. The

resting _agai
variabjgaer W 88 tl%FPleetfiIl HE 16°naf Y AR b RE1EES u&fledw%ff‘ther and

climadTR! | 86ngiongss 103ubouad widdy 33 3é§orwgr ess@%g gusts of
concrete. Alternatlvely t he ‘cave wal |l s nay

wind a@ysthlyst edvdr arhec crmtegiadl | Sk raacdivrablog rbehet aarchﬂ &7, while
i.eces bri_ck nted together with, nortar. and
the JliEHES (@t Glestsr TUERFERY QUTHRCE BRUHLTS Bichigsd. This
diffeakave "By s QFeHae%e%%e%% buid diHQeJ_CP&poﬁﬁat ext@rior of
construct the walls and incorporated into

roofsQ?ucraaeesmhndaﬂﬂﬂ;ahmuql(nmﬁﬁsuracﬁﬁn©§ n&ywb@ov1n9 air
constructed fromsolid goncr e and gﬁ%vanlzed st ee

exert§h€%t§lg g&hr%ﬁFﬁﬁyﬁﬁ rg b ThaY eFlEovém?ﬁb ghe air

presstirenaMalds Jmycihe 1ﬁ@@§ﬁéycéﬁﬁlfé{\&é hopatge @bl RiNGreater
features and soil nmedium 109 to 20 support vegetative

than gihewsal rl bressvueri pgerhedwhnl ehaveanetmadl t surfdde amhusing a
wind 1538 8P 84 USEU &l NI 197 RCT Y A04 PRI ILRG 8y of

ailrcraft wings.

Such a wind-lift or wind-levitation ("wind-lev") effect may
cause the roof 97 to shear and be blown 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 wholly man made artificial cave structure 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 vacuuming 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
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cooling internal environment. The caves system may be
partitioned and segregated into sections internally
by walls for the purpose of cave managenent. 25
Passages and access ways may be incorporated into the
internal walls to enabl e passage of wi nd and birds.
Such a nethod effectively isolates conpleted caves
ready for occupation by swiftlets from new extension
nearldndegansifeict kb rdernallt als® spekas pussohke fidig, vanes
i sol ation of whole sections of the 46 partitioned
type chieB fBOH sthSe Weoht P8I Isipeses shichmgansheof manual or

woro YHLSPLI 80,81 B 5o kg LB 0B} SE. Tl SR ana

damade@se calisetloSby Sethd olev Lentgt iMese rddie eavacsMséemdue to
may be scal able with new 5 extensions bein
pressigift | fitbiaTspteddded t 9 ek cvpfBdatarayitdRP d‘gﬁ@’gi?aﬂahpcmay be

e e A g P R0 prbvel T bt acore

110 fa&tlddetbakbpat with WhHd ewlrdP1403 eE¥ebessSped,alddupled to
configured to produce red wave- 10 | ength of 620 nmto
automzg@dh ®Cid VAt eNo8 BCE FORSS Pat @ RPW! 786, CAGPEhPYER tself.
Hal awani to i ncrease the reproductive rates of

U Ld e he SUEBrR, MREDQD dBY- De;bested obfn.and i efaundsring.

sui t abl e,e acquirr ed f%r useri n enhaﬁ’gi ng Etnﬁle ngprlng

loadademlddlicty wpprabéss dggsghayli hg apdn aestmagically by means
activities_of tens of m]lions_ of swiftlets in

of  WIPGaLeY nd U It-ge TEMB Ut ¥ Tand R ud¥ quRft i{§igned to open

outwa(‘rqrpc’itiﬁiﬁ@ %@HﬁyOfcdﬁr{HiQ:li%nsbi rﬁ‘ig?hé}nesg_ﬁtgf‘ﬁgln%ﬁtrj NBressure
season (under licensing agreenment). Light is of no
pushdsmporarandect 0180 fipvetdsf enchl itghts the caueinigaslodaderly doors

rely on a_highly_devel oped bi 0o-sonar system and, echo-
are A ALQNAIES. PBoRadY ghhE PROLBIAI TEVRNELE Spn the
exteAldr HHtdelss @R SILMGIUH &F M ikardass el R dLthePhir in
rollers surrounded by laterally nmounted springs to
the oushindifyanebf the interior surface of the roof Dbefore
dispersing through exit points. As the internal wind speed picks

up to equalize the external wind speed, the wind-lev effects on

the roofing structure is neutralized and cancelled out.

FIG. 5E shows the cross-sectional view 5E-5E of FIG. 5F 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
tené of millions of swif;lets. Such a man made shelter may be
structurally configured info 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
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negat e danages due to earth trenors. The footing of

mai n panel 69 and securing galvanized C, U | and H
shaped channels may be encased in a concrete base

108. Nunerous access ways 79 may be 25 designed and

built underneath the' edge of roof 97 and stone wal

102 for swftlets to enter and exit a wholly nman nmade
artificial cave structure 100, and to enabl e passage

indivefiualr piskesi Eul phhehs H=LsSakebihbladbaiove&drivhethe main

stones 101 and 102 used _to build the cave wall also

nestipgspAnGl® 4iti ciPeuPatidh. ha¥sFFG(83F MowsBehelbird8s 89,
I ]
20, 9§¥$u§?5$%8§8€tﬁﬁgl%y¥or breq%Fﬁg'gbn gbgggﬁglﬁfoduce

edible bird s nests. The breeding and production

fradil | 1yt emya beapyic user eady CAngr issimgubdedhebyaresn made

with open 5 | and reserved for the future construction
"caveny gééﬁﬁioﬁgpsBFE%H?ﬁg f?%%iI??WksTh%nqac$q?Q%FwnnF%ﬂ¥ and

concratkf 9%%?%?%9%9&%&@%&9 sSHIMGIH & A3 My Pl on of

towers |t on top of an el evated bund 112
the waligethpycempmicie 2laryl b1lddi8s may lecgsoti@dt ésbuny tteyether

predator traps arrangenment as disclosed above and
with W%%%l% eap SePand Okl §1EAT KA n2Rbt &OEEAPnedesting

agalns@ %0&E1HE9k5€8198n§9899f%§11Vf@£ta%ﬁaeu§5é¥“§b£¥EbJ‘Hf the
p ants such as creepers, ||anaS rottan,

wall pragyvicdi npretvercage afd ssirdderf Gt ohks a@@ebsyas]ﬁemlth SS 316
cool ing and shr oudi it in eenery. Bird's dr ppln s
eresan&nGuaﬁ9n95&tFect@Q%FFBﬁFéggiyfl68? n&¢ Ve éddSasmay be
const&%&&bh'Z@%od'chﬂﬁe§89ai§¥f%%ﬁ@ﬂh%bﬁEOVfé@%éﬂ&ﬂfﬁ&an £%elOs of

shrubs and pl ants rack 115 provi des ease of

bricksr arspartest | bpgahdegosdshcaner bape wmihlcrpmcnsetebr eBlloogs of

cum nes rod ion facilit Tower crane
bricksnseg) | € e&#nﬁ?eaﬁ% badk ﬁEQVBe T#Hst & Sé’d pg used as

builddRGl LoRPbnERes MBbNcofSPSEEUCEAONADTK SMeh (B d MR ed into
crane may be shifted to one 20 flank of the habltat

the fairruainiriesr éﬁpdm5|dﬂumorkuhhﬁ t@ovﬁﬁedaprdofgramﬁhmby be
avi an populatio 300% gean} % to.,th hei ht of
constructed rom .soli con ret d galvanize st sheets
secured to girders 105. The outer covering of stone walls may be
constructed with water retaining features and soil medium 109 to
support vegetative growth 111 covering the whole avian habitat
17 and breeding structure in natural greenery and providing a

cooling internal environment.

The caves system may be partitioned and segregated into
sections internally by walls for the purpose of cave management.
Passages and access ways may be incorpofated 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
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structures neasuring hundreds of neters, |ightning
arrestors 117 may be incorporated into the buildings
such as the wholly man made artificial cave structure
100 and sentry towers 114. 25 Lightning conductors 117
may al so be installed independently around the whol e
facility to protect the eco-farmfromli ghtning
strikes. Wnd-speed nonitors and pressure sensors 118
partiffaynbd taséal g odittepsel confieoly Phrdppsdet eeticandas the
~warn of wind directions, speeds and differentia
fumiggitdeguds PR bbkﬁhFéﬁkﬁafnd48tﬁﬁﬁseTb%t@ﬁVFaM%V measure
j r Wi I e to. t he_roofing : ' _
I i o i
sectimast ilghdiabiitsat, s wutdvbe sydeemgned tioe becakbhble with new
ventilated, well drained, dry, cool and 5 humd in .
extensenfot RGidH cafoMet RIS 1] ddRMt | ot e ITOdgtes avian
j .nat ra : Si Lih torized
demog?é%gl?og¥%ﬁ@ﬁge gb????%fg ! aF%§§ ﬁﬁ%ﬁgea?ngless of 300
percethiay perCgebing i nternal tenperatures nmay be nmaintai ned
at 25 to 3.0 degrees Centigrade in a dry environnent.

Bri ght ness. and hum.di t 90% woul.d_be 10 enul atj ve, of
e N eRE D S O o e r ety i Gt For aibher oheBi e 17
whileStl,ra UWreas m%ﬁpl'ﬂéj %&qugl J&lﬂ%&@é ¢d &ﬁfcﬁﬁxceGQTed wave -

built for swftlets to perch vertically. Ledges 57 nay
lengtle cdut62d mo tdi 7BOf ave ab6 dsd lomeds 118 WugPatirrite 6,766,767

oll ow bricks, .nestin anel s _and crevi ces_shoul d be
by el obieSRrERL | SR e e A= SBEPARGE RUF EGFPRCES Spalery.
such 60 ofthd iy fanthplds fag s FEd@ld st O idY acquired
securely onto vertical surfaces, such that the cliff
for fseeianccmmvesinthythe cleppoddchivh amtees. ghes laying and

.St .Shoul.d__be desi dt I m tjcal .
nestidig, PACaVAFbaST OF STt Pbt SLt OB | 1 TB ARk pLI 1 Producing

largel NghbuResSt SndROHURe SChHeatt iUdaCesmpHENiR§ FQROCKE edible
mar ks, small hol es and raises, indentations 59,

bird'gr ctesiss orschbemtd ngr ovessHY rapdbe iliclandedgi regreement) .

Lightd%igqgfoéoakkpggégﬁgg to swiftlets for flights in caves as

they rely on a highly developed bio-sonar system and echo-

location techniques to navigate in total darkness.

All girders and 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 a wholly man made artificial
cave structure 100, énd 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.
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structures to maximze 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 25 structure may be

partially covered and the habitat nmounted on top of

an earthen hill or nmound. The nesting habitat,

swiftlets breeding and edible bird's nests production

fFaci | isry simyw<sonpei &6 af' sa epabimatvi orf of: wholdyol hyn made

man made artificial caves structure 100, converted _49
artif hgiat alCoygy XL THEL YRS 9 S dPHAL br d1°7c PFeeIutT AMAL HhgkeS to

produEgosghgﬁleSt E)l_ﬂghuges %éts54 Tﬁ% t%r@%dﬂ'@c' %g.ng pd:oductlon

pur posely ab oned human dwellings 11, ui I'di ngs
facilldypuaposelcyupyefd smwosmni ; cmpsixﬂrhgarlomrahen‘aalees with open
structures specially built to attract and. provide 5
land zgpervedstart iha 54 %r%naogw‘ewcetrﬂéal (Hectitig2amg ! breeding

fac1l§]€?tl nﬁlél tﬁCllEE){:}eer%d gua Jxﬁﬁ%‘dﬂgb%&ah'rgl h walled

[ed structure towers 114, predator
structunapsillanwekbpgngrdagew22s abat bR41lt sol icdpr odf an elevated
structure.. 97 and 105, a wholly nan nade artificial

bund é&@erépﬂﬁét&Wéaﬂﬁ?%ﬁuﬁ%ecﬁ?}%ylé?rﬁﬁéeh@n?§°§§0ted by the
preda%§cltg§§9 ?Qrigggﬁ@ﬁ@ngs' AYERE LRBEPLBLEEt Sntih8hown in FIG.

rom natural enemes conprising airborne
2G angr #dat.or2sl . amrch ilni rvdas:emf nertey nedc Hrascgll siediemk®d supports
eagl es, raptors, rines, bats (attacks chicks)

r
vegetarave  (@rrustr (Y pFelatBSieRa WY AH reFeoReEn adianas,

rottaﬁql'” el Sprdvlldingc%tcﬁﬁer% Elarffl Shad®NPOPSERe RRKEYSsstem,
shakes, Il zards, Iarge 15 carnivorous crickets

COOll(lgt aadkshrbudksg ieten; gaﬁdn@rxeveﬁsmsi'tdweirqmvsigm@nd guano

bitat frominf station nat ests.suc
colleffed. LrohnPRvPagiRpE. Moy Brelaah 85 Terkidadaes 12 ftbgs <co-

farm %d ;Jfo%qdeets%steﬁhhew RG SMLOLE RAL YlaphksSURAYCFRK 115
ease. During non-breedi ng seasons in day tine,

prov1désereaadel thetr2fspurfateos bhad gmeld eeainipge within the

i.ndi vi dual sectiqQns 0 t 100 77.
breedifific U8 8=BEr PFPRONEHBNtRSo0) Shat TS GHs 116 installed

on a moveable base may be installed to carry out the main
construction work such that the crane 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 the wholly man
made artificial cave structure 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
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rest of habitat 17 by internal walls may be cl osed off

and isolated for fumgation. Al passages and access

ways 79 leading to the cavity may be closed to

prevent birds fromentering. 25 Liquefied chlorine

(C12) stored in 1 ton drunms may be vaporized and

.pi ped via SS-316 or PVC tubing to the roof structure

97 and 105, and released fromthe roof-top to fil
causet hgottavi 131 W t BiBaseppeeniviati-0avof &f fubst otd 0 them ®fofing

chl orine. 50 The chlorlne gas may be held in the
strucgayesy 9dndandl Léhed to "soak" for a few hours. Then

all access ways 79 and trap doors 110 are opened to

ﬂﬁgerBQStfﬁye §E¥ﬂ3@ﬁre§urbﬂg té?%é%%&i @EﬁJ ts tgﬁould be

chlorine gas” concentration may be nai talne -up
desigmede| easés weahdarethtpjansedal @ébledtavEeaquupqantcool and

such as chlorine gas masks. with heavy duty filters

humidartp s EPE- d6tit af FRRICHY eXBRFRGT apParat ULl e ot i@ ures
w1’;h pﬁQESE&l pec{m}..el mayheoeda%%Q.%%%dcaxViﬁﬂ %ﬁcfx@.@@'dn fans to

closed to swftlets"for a few days for the.pungent
inducemeldt :Ifacalaeardr’mft@r elthdimyg wimdipanedidyar. 1®oling internal

habi t ati on. , Iarge i ndustrial fans with blades 4 to
temp@§aﬁ€F€Fsmaan8|§ﬁéP ?1ﬁﬁ9 o2 %%eﬂot60p?%$¥%ﬁ§fQﬁ%%&Hrade in

a e ategy ch £in
o ot U RRRPHEDS BPRIA SRR TURIIRY CIUPE Moo be

emulamu@eghbftOtQEtenbquall tabe aadvﬁnonmdnUrau@ha artificial

(o anneled nto the cave cavity by means of air ducts,
roostangn gt E%C?%ﬁﬁ%aF?‘BH? petAts o Oﬁgy Bl dSyr APEd ButPSat 59+ 60

bulltremagwméf&v@ Sol Per®tl &FdBNRLE 14 ChRpd 'wemagh%e cut
hort com ng being that, though [iving ticks may

1nt0\mquﬁi dateby6chhdrcaeega$8 éggswhayeshollowrlemidls, nesting

viable to hatch late Besi es | iquid chlorine gas
Panels?UpﬁPgeoCITen‘”ocﬁﬁm Sg §y|k? hﬁ%r F¥9N | §ofq serrated .

mtex%rallutgmc%fs 25 Soglh U%@yeﬁwﬂ&htge APNRHG1 0T F Hal SR 1ets
hypochlorite (Ca[OCl]2) rmay al so be used to produce

to clim@rsaeugaSyfontbumqynmqmi Qferced , ndsisth | Ahagasée cliff
face éﬁgqé§%e2y%2%9% o pegew?gg ggrggg n?ﬂgxégguctures should
be designed to maximize vertical surface area .for swiftlets to
cling to and built their nests. Rough screed surfaces such as
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 structure 100, converted
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may al so be used. Alternatively nesting panels 69 may

al so be cleaned with 25 high pressure water jets

produced by hydro-jetting machines to renove ticks,

lice as well as their eggs, which may be laid in

m nute crevices and niches, such that only a high

pressure water jet may di sl odge and flush them out.

Cl eaners carrying hydro jetting nozzles attached to
natuddlghcgifeas sur e wed i Dsesurmyl acciess %], tieh nesdé Ngoosting

panel s 69 using hoi sts and work cages 82. C eaning
strugires dioulPd ﬁnﬁﬁcésﬁréﬂFﬂH@laﬁpEPﬁﬁgﬁelﬁvéba%@OQ%% human

| . ;hundre fas in

avel B0 2o REERRITRABEVER BRKGeeRLPRUR YalBEEL Py similar
man @heéar antuctesss t pardsililngg EuDaﬂelﬁo69uﬂﬁaedlbhﬁd provide

bird s nest inpurities such as bird shit and
swiftflegshaish A spEanaResthebtorerkIbyaesHincesnd esstang site.

very high quality edible bird s nests. Such pest

GO0l 1MRASH! SRATRLARERY b AfdEfSSa LAl ECh Yure 113 and

habi t at - popul at1 on consttai nfs posed by Iet T

guarqnmnwan$sli4onpré@atonkSraﬁHorbasslapdngloagegmadaMGat 24,

insecticides may also be used to extern1nate t he

solid [ERRE PhIYGH TS P4 MEY A b HEGALYoman made artificial

cave eéE?ﬁE’tﬁ@é' QoM £84 kALSriePCk Q3R Ll W F?i'l‘é%losed in
pellets may be scattered around tHe perinmeter of

presamt deteentshakeprofapte sihgnagel Melete plramemaa;rurtahe enemies

f.arm er hery providin 15 rni.ng to human
conpr Sl PR IRLEr WARE ZiddParte B mgucheas ouls,
hawksdf 0&@@1@@ aPQpE@fé‘f %e%ggmﬁ@erbgtel e(adt@é%k% Uhikks) etc;
grid extremely high voltage electrical wring
terre(aatrgaIZ Hnﬁdlﬁoxksa laowb| v8}d cenfnglsedutd et esquiangdrs, wild

i ntruders predators such as wild b ffalo ers,
cats Rt Ve it cBPPPEPEs® {1 SR YRor it | diiaras, * large

carniSHRIRS NBYidesd epRedadiRs bYn1RRRs , oferd r an§if1@r 'ﬁ%%ehﬂ%s the
415 volts or thousands of volts as desired to repul se

roostimgaredd tiant fuder $nf8atht ponebyuhateral reaces adsth as mice,
smalfﬂggéghts, soldier ants, cockroaches, ticks and lice, etc.

allowing extermination of such vermin with ease.

During non-breeding seasons in day time, after all the
swiftlets had gone feeding, individual sections of the caves
system 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.
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agai nst incursions by thieves and poachers.
Alternatively, a high surrounding solid wall 113
conplete with watch towers 114 25 may be erected in
pl ace of the perinmeter wall cumfence 23. Arned 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
makr Jhs ciepkoyed Bl dsd i RELd henneski RGVIEFS@AS, allowed to
coll ection and delivery of edible nests.
“soakCoriarmiaxaf $wnBOWEy - bEhemi AL hi AEESBY WedAs 76f anaditgrap doors

110 atrlr:roebﬁ%g'ngderc% %ﬂ?gg E@”Ea%sggg%ggiEﬁupgnﬂﬁé.é@aﬂi Perioq,

persona adget s ( cul el"'évi'si on
the @RdoweheCadis 5 dMIHeh@iiatg ohhemsyt eodramaietuiewad By aop-up
| ocal control centre and external links with a

releagentr al§Aaarshi tRT IR Eent BFObSChEWMs 6fUiRBEBEN such as
chlofﬁ%eﬂéige Qslaa@th§§qB;e&S€ n?&ﬁ%%?%'%#ﬁinSé r<,Konta1ned
Bac h nay

er net resour cés on st and
breadhﬁnlgnShpphkatudepha)yabb@ IwbrresS penserbaedet epée@bﬂimmn The
threats. 10 Such safety and security risks mtigating
Cleaﬁ?@ésﬁaéél%ym@é rggadnt 6 1Peddc & avsvarf tistttsal oy andew days

for ltﬁBr oé‘?n@é‘rﬁé” v@le At €3 oL, Lhe @éfo@set%e‘i%anggféﬁ%@%% for

Consequently, a greater ~quantrty

habluainohe produeedel dnduelthreéalli danseadithg ladeismar aved meters
productivity of the eco-farm_ Conparative to

in dkﬁﬂﬁﬁ%ﬁ(ﬂﬁY]?ﬁlHS?ﬁetﬁnPaovﬁdﬁhﬁ@ﬁc§ﬁnﬂFP@B§taF@ Purge the

0) na u S Ci
fumlié a} Igh m;%éﬁffﬁé as. éHéﬁ a %%b% %%5 ! d on

ity rates due to pre ation o
wheeladmhaty bibe derandhthitok ssi teecuy eravi ani1far rmde nftanees draught

conditjons for the nesting, breeding and rearlng of
channggied; | gt Fﬁ%réﬁyelﬁEP@éé’H@YpPSGBEtFVﬁt®4%f dpfes. Such a

fum:Lg%lcEI %I o?nrrgt ta]§/ %% Waqqli%td Q:Putf aacc! lfé@ﬁlefla H v%.ls to

con S t a farm environment Tan provi
exterbiihds emay die Ieexcﬂt ]un:et herl@l gaTdnc caniclop el ray | @rat 22:hough
(100, Q00 cubic neters, a mllion cubic neters in
living)| thfdes  BaX abscﬁlpeén&wq k@ht CRbAEE)e bPRAde IRt Fophestill

remain viable to hatch later on. Besides liquid chlorlne gas
supplied in drums and cylinders, powders or liquid solutions of
sodium hypochlorite (NaOCl) or calcium hypochlorite (Ca[OCl]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
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natural environnment and setting with a plentiful

supply of 25 nutrients. Wen 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 breedi ng season,

each pair of little 53 birds can produce a full nest
the mfstSalg aridies v ghéind hbestsowfid hodk idagds d@y.S.Cleaning

The saliva is produced froma pair of sublingua
worksg| gpelsl ¢ 0 CRMBEEENSHHIN t hBCt OFRRAFTBIST héeBRt dLE Dhbes panel
fr.am S [ I t h..,Bot
hundref@"de Sl M IR BREIRLY 9GE gt BBuTLED e dkouna
levelgl amgiseangdeeentalidaut Relpowardschest huid dégarutheg nesting

the breeding_season. Nests built of sticky saliva .
panelgofr P§e§-d6%18 §erdf FnBRsSt siBREahekes NI 3§ Rixd iy and

2 g lajd.in t S 0 LC Lrds .
Feack oS oy B8 pal {1 ArTy Tottuel ShA S0l I eatea 10 fory ish
qualilkgt elibgei hirdacaba¢strs 30 at site. Eggs remaining in
the nests may be naturally hatched and the young

brought up by th arent swiftlets. Such step _
PP aPEs p PR ON MR SHF SEnEWedtF L i bty Fbdrect 1y

habith@-pBbl1kheoshi e tiRanchat shidg, ronablimg pRegsheed from
to ge nmade avail able and provided fo a smaller nunber
ticksl5 OgprdkiseksndMonpriiggngdsb lat euseroin idear maatdl sgude used

to starvati i e th i.yal rates of chicks.
to eXreRiATensi6n ‘o BAPTTUe Scedi T pRogParic cfged or

exterﬁ%ghg%gd filc@M the Nestsciofod e glogest | gatpaubi 318k s may

arm may in turn be brought to another |ocation
be schgtematichiragndytheaper Dletofr igfc Uyattor siehrd havkheri es
30 in newy established eco-farns simlar to the

arent facility, Ljikewise, .swifilets chicks.i,n_ nest . _.
BRCIE sidRaos ey bR B afea “Hh i thE e RS Ri et i qygiding

warniely thaliumin LiHtyehe .Cahee gead mate rbreughtando feeN 23 may
be plgﬁggiééﬁzggrreinforced with multiple layers or a grid of
extremely high voltage electrical wiring (e.g. 2 to 10
kilovolts) configured to deter 1larger 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 deferrence 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
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acclimatization. O, relocated to another |ocation to
popul ate a 25 newly constructed swiftlets breeding
facility for producing edible bird s nest, and to
establish a new colony of swiftlets at site. 54 In
anot her enbodi ment of present invention, upon hatching
fromthe incubators 30, young chicks are noved to the
captive breeding section equivalent to an "avian
duringr aild ngesehngl se33onvheryedtdohi rasi maylbeekepbfi redible
a control |l ed green-house 5 environnent where the .
nestst.enfeREVRE et HORF diMaY Rént MedfitgAnedt cbyargeans of radio
cransfRREERL! ena ML 1N0S IR 08 andhad anGeOeafldol Glopite
sém -"solrd food conprising-porridgée or gruel of rice,
persohafi oe@deketsago clidsedr rdixeshiw t htegreatind dnissh,arteatweb-cams
~sago wornms, vitamns, mnerals, fortifying
monitggdngatiens i&fd TNt Pice MW Bite shalfffadr oA edtye and
exterggqeiggﬁg‘%&%%n%.ﬂka%%a.ﬁigdq oﬁ%%g}i ?ab%%t@de means of
“Staples |ike maize, barley, eat, etc. may al sO be
moderusS etht Aildetd esndnllandybaBgds tye doamusiedaasoheediengyork and
utensils to nurse the chicks u to 8 times a day.

the Iamnetr-oMate PPV IRy Do PPEvFEaadRY fRY Rehikigrantly
deplo%@%?% Eﬁekgsggﬁﬁe 9 MO A WfarPEhrebiged feed may
e uc t | gI(S fr

gl ven at young ch (of chicken)
pecking at worns and feed pellets nay be used to
Slhysi calfler ydearohsseatel gndrispar mitipet appr oprsares may be
feeding skills to the swiftlet,chicks. Swiftlets
used &g e AV RBl POFLRL LW sTER UBRDNET r ¢ Vet eadthisigSt the

birdsANGo eXAMRheeON rhha prEuQBtiBﬁ.yo@Bﬁs&%&&!ﬁtsly(Pf a greater
chicken). The green 2 ouse 33 may be designed to

quantri¢yendf e rels¢ snatam abec apeodiated attorwhepkledishorar éehidding to

, cared far and,brought up_b heir human handl ers s
DT RFPGIE 1¢7 Bt 87 atBBnarHG E AT BoogTETBHE L Fiar e i tioms
in tidtgehaent teiichs Selanials roesting dabi tat taad vagaries of
“masters.” This may be simlar to rearing of
natureosehhalsd getrs iy lvfas ot smhdiizh dogs;a lddyestateast ethe to

predaft%grrll %I%i g%lu tsgggdgsalhlgr %ﬁ%bkg?t tsclac(:eu%gdavian farms enhances
conditions for the nesting, breeding and rearing of swiftlets
thereby increasing productivity of the edible bird’s nests
productién facility. Favorable conditions that only a farm
environment can provide. Birds may be kept in the giganti.c
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
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sheep; or donestic fow s such as chicken and ducks;

such that the animals recogni zes their human handl ers

and masters. Wen juvenile chicks started learning to

fly, the young birds may be quarantined and their

wi ngs clipped tenporarily to 55 restrain and prevent

full flight until they had grown | arger and stronger.

Such that young juvenile birds may still be able to
birdsf lcamtpddaickeiaghhg lantkssharft dllskancgs WidHi ofstiage.r own

both the artificially hatched and naturally (parent).
body hifiché8 cARr¥Rs 5T | LS f iem mEOLusgihabreat a7 b ©of
subh?,‘gua%a %Qn 99 gSEea”b{eHEaugr@ﬁ E‘QH§ eeé‘f'%?é”&ﬁés Ducts

condrtionrng, raln

from &g lgmatndzsatdpym Satihathd Mypgarnt aaian rﬁcmtrrﬁcqgmrzethe male

their human handl ers and adapt to the "hone"
and éﬁfvﬂ%nﬁéﬁﬁs A¥YuveniRaElr bPfd(tdieseepd b3t s 284s CPrtggibute
towar e@%lﬁ %hﬁflﬁl dHE?g?t Phe 8P e&Jc.)n %éé{é&g b&, sagé'lc}gullt of

parents, chic e ral sed

sticklyel?lb.lllnat bemgt £eas hoflse @ﬂz{u&iﬂxﬁs stbsfcanca.certain

period of time (e.g. two nonths) until they have

rown_l arger hefore beln transferred . into a ful

REFgseYd 3 afsitticEnaPt fa?m FREY Z%ref&f’lﬁ‘fing“barttheof n?ﬁES of
domesh8ShLiRY '%@L%*satwh]l?:hwréah Wd &8t id NG, SRacREd %k >§:0111ected

cmapart. This ensures bondlng of the fledglings t
for hdnEchnmd; ony1 fxrmnbate:nmaentatt heytar e Hogsn. rdmanamﬂg in the
bi rds caged o her 6 nonths [n the

be
neSt%rWﬁﬁﬂ??cﬁﬁﬁu? Yl?@ Shae b%?% BeVﬁﬁngr nsHe Fe&p by the

pareﬂtnts‘%vlthQe%@u' tsulin' & SRgstidig Rk tatrent? chi“d‘s()lclfovifhe need
adult birds to search for natural food in the 2

in pvociding 36odf fide avlarhearshidiwe ﬁpbhy lrewrt@mszgd enabllng

more ng:éth H:L?g habj ataxél'a],]lol:z %ﬁﬁbl%rgfsérgﬁ c'}ea]d ocqmn;%rg er number
of CIQLQ:t}dsC.alMﬁ'fﬂcnﬁ“z_tliga'&dM@n L MY L& emigyed @#f‘adrvation

used for conditioning and acclimatization of
imprdvesdghiengsrvova2brabesl| ef sclantksvasters and to create a
sense of bel ongi ng.

In- an extension of the captive breeding program, eggs
collected from 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
similar to the parent facility. Likewise, swiftlets 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 swifflets

at site.
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Training may al so include a pre-arranged audi bl e

signal such as the sound of a whistle, bell, an audio

based stinulus for the purpose of feeding, return to

roost, etc. And to inculcate a positive response

subject to such a stinulus by neans of a 56

"stimuli-response-reward" nechani sm such that

responding birds are anply rewarded with | arge

TuC i RIHerS agfbyDingnt SHENpkBdkhd iMeSPBASA,t aidiChadthing

external man made stinuli becones automatically _
from jthf ai REEPFFR%S t AR bYRVRS aﬂu%%o%r%fm%%d bfPdss aPtive

us t . d | [ i, y C "

oreediifi oA I ISTLLALEALE R T o AR EHEfh R T Benoor 32
wherebekavhgr abi basemagct ibenskepa dixt | Yo praatire@led CHBd@ihouse

rites of passage; a ritual pattern inculcated by
enVlr@é‘ﬁ‘ﬁﬁltoleﬁ%fF ni ﬁ@ CIMRRTA ORIy BRBldhEect Meradilghion, etc

are con oqllegih Hégc%lglﬁggtmggeggg %lllgefled élué/?rl%émetpn%r[ ddc'f semi-

Be train vasi ni ques, ex actions
solldaﬁ®c@umbmpahsshglberbydgeaos gphehudf oritsuatamista or sago
real -1ife practical |essons. In one form cages of

flouy ypdiere Bikls #EURR pildded MERT t 0SRECe EPE‘H%tor‘éltamlnSr
mlner%]lﬂ].%h gﬁh:attg Sﬁ%’l %dq.%\é%l nga%nd”%ttz‘l Elt%a 't!l'Ye I?a(ndlers

Scation an cogni zance of predatoria
A brdin eaide whidre gymumy. £ loumngt hethdwrdged agesing tdndnstaples
envel oping external cover of finer mesh (1 cmX 1 cm

like gugysde coPpii®s ng"2e3tht @l SR¥t POAS b@ebﬁ%ﬁke Reties and
syrin%r IsI lmagg’ bﬁnél?énl ngﬂs@fﬁnmé‘%fi%ecti Yy, Y ethhe CthkS up

vanc escape cages" 37 wt
to 8 I2ingys gapRy 20Wgmd | Sromytlad seobeept aced ban pﬂmr:ldaer@eas the
cage. Juvenile birds are released |nto one si de.

Cthksgné‘lHe%Iql'kﬁlgoxﬁé’re@d W@ Ay B Geprigpd may be
glver}( egg: I‘glg%%e%g%QQOCﬁ? RET 8fﬁ' tclﬂeicf(gﬁ }ékqp% QI% worms and

re ease the predators int
feedE@mlrensemaySC@rungxhndofphghtealhg ﬁhmqpsteatéeand impart
birds, causing a flight_ of 25 survival _into ,
the acaﬂr&@ermateecfereeﬁnsy ga#ﬁg Fﬁrst}ahswraétbw%lcks Swiftlets

chicks may 1likely follow such demonstrative teachings and
example on the part of the young chicks (of chicken). The green-
house 33 may be designed to resemble the natural cave habitat
where they are fed, cared for and brought up by their human
handlers manually to create a bonding, recognition, taming and
attachment to its colonial roosting habitat and "masters." This
may Ee 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 quarantined and their wings clipped temporarily to
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Li kewi se, birds may escape by hiding in the snal

yel |l ow "escape cages." Such live exercises and

training my be used to teach juvenile birds to

recogni ze the safety of home, which is the

"saf e- haven" of the colony. 57 Alternatively, a single

encl osure nmay be used for training wth nunerous

smal | cages painted in yellow placed inside. To
restresaped paevehe puedatai§htalihtibhethéydsadegtowd taxleer and

inside the "escape cages." Replica escape cages 37
stronggdentiuGly trRseYtdRd IHVSDLLS MifgsndAhesShl kbefBeaPle to

fly &t Flaévﬁgfiecir#r&%atalrfﬁ‘ssﬂ&tt Ne M GAULY aSWH:HNA NG tR8en the
avian farmin a pre-arranged step for creating a’' mni
artifdafialhgvehasehbdt hahdi nnaoealdf dapgeent pr Mhidlieed chicks

being chased hy a predator, birds may escape by .
collegit@idng HoRs NS tHREG NeR3ERt3Z7 MV PaarFeatsst dqagsfder in the

green@%%%%%egﬁ%ﬁosﬁgk'X3d?g§sb%%@§88159¥8”EESdiPiéSﬁn&?ytiﬁﬁning
rel’'eased to seek natural “foods upon maturi ng, -
and #earinaigi zatiage ©b shiatnauhlels dam nleermoAbhsecognize their

(dependent upon growth rates which varies from one, i
humary fRARAGETE S8 FHRSt Het ) Ehor "Remac e Br imgje wheh Juvenile

.3 tdhey n f f t \% havi
bira {{ISV- SRR SERAOTRNLY Yy (Ebr M el "BEeRtors ana
bullydingclbgsedultTheieds| oshee chaprpsiagtsr avisi¢konedy be raised
faciljty 28 mm be ogened as disclosed in FIG 2J to

l y .
and KfRlowtHaFBRt IbPPESIPYSE e GHCLPABEPS gF dwit O8F & P g (RPT+od
of tiRLage Lor cpat W He9od,AutsSi ?xge)gif lr'lﬁweg%%osl%%efo before

Such that upon rel ease juveni S réturns to
being ttxamsiferredl dnyoand fndédyi rgchabefiatrabstusdnal facility 28

Referring to FIG 2J detailed disclosure of the |
formigie At thE rfifefEhtPAdHAt i B Heeleiiflg spaced
1 X Ih%m é%ﬁﬂrTH%é”éhéﬁ%eé“ﬂbﬁﬁﬁﬂ?dgfOEhE'QQe@%§@n@tho the

1% X 13 cm gaps. The access ways 49 of the encloSure
colord? foompitihel mpmgnitl kthe§Oaspabednw Taveapse boXr@S iy dm kept

apart may he kept ogen during the day and fully _shut
cageqn:for another 6 months 1in “"the transitional " facility 28
before being transferred into the adult bird’s nesting habitat
17 to follow adult birds to search for natural food in the
vicinity 39 of the avian farm. The fully enclosed roosting
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 mastérs 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
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night to keep the birds inside by neans of a sliding
frame work 52 containing fine nmesh 51 spaced |% X
| % cmapart. Mesh 50 nay be spaced 6 X 15 cm apart.
Such a nmechani sm enabl es speedy quarantine, treatnent
of injured birds, admnnistration of 58 nedication,
growt h hornone, reproductive hornone, inocul ation
agai nst avi an di seases, veterinary health checks to be
*stimtdli-iredpoabt - réel&rdTomeBhenion, exuth BMaftt |edFHomMind Yoirds
straight through the horizontal slots in the access
are gLy dievnfeco Wikd Vermde fusudiestts ssgomtansyr jJuch that a
respo %E.pQICh ¥Séélcgﬁﬂy £Q£ é§¥” ﬁheg rlll fMufl becomes
their claws. Squeeze an urn i r bodres rough
automalte callol dhgapemhkedr & D hﬁfe)rleréirys ngnaOthhasn@it itM@ birds
structure or feeding ground. The wire mesh of access
by aq@sHUIniRg beemdési gired | eistmuliar ECRNIGYRIE 0 Mdhovpabitual
resp&ﬂ%%l%ei#‘f%k?kstEOr@?&%xlgctgéﬁgghbeﬂggléﬁglSgggédtéktlons;
"ow t entry of “I"arger predators or ne or
a dailfresidiide; Thecaspbnguratesnodl gaheacage agriidtdual pattern
spacing may be varied to cater for different species
inculgpte, t fepgs RKF ﬁﬁéﬂﬁﬁﬁgusCP§d9téﬁﬂ}%ﬂga%ﬁdlvﬁﬁiﬂﬁ#nat10n
18 grams; A unicolor is 12 cmlong; A maxinus :
from %ir%a w ngspan of 13 cmand 15 weighs 28 grans. In an
alternative arrangenent, the whol e encl osure
d@rrpamcsttlufgr r eobbongehabi tiatvebd leexoepds 28pyf dve atlvhtined in
bi r.d be constructed of wire nmesh or grills

e"as%’ﬁactee&hﬁllﬁuff chSdgart 2SdoRst RAE SHPHIVEtls Sty lenter means

of addfbexXdudr eghy @feaw_llllftargma%rmc%q PPEdsHs 1 Nen one form,
protective cage structure whi |l e airborne predators .

cagesuafképvenUleobirﬁe megt ilvey ph¢¢¢®1nekn S Radtve predators,
53é39,224 and OQ% 146 divier, et. t eaches a
such jthate EHayne?ﬂ%d OFe IR éﬁhtﬁﬁ&&&§lyFeafﬁ8ﬁ?lBY for the

1denﬂ%¥§%§t@%n”eﬁﬂa @Egﬁh¥ah@évagf SpEbagc¥esi e tERALIENt yhile
and device may also 25 be used to raise |arvae
youngandtm\m‘rmstlte(r praovi decadgeasd Wigdd, aranenveloping external cover
of finer mesh (1 cm X 1 cm gaps) comprising 2 internal sections
separated by a grill (4 cm X 12 cm gaps) may be used for more
advanced training. Small “escape cages” 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 1live exercises and training may be used to teach

juvenile birds to recognize the safety of home, which is the

"safe-haven" of the colony.
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be acquired under license if necessary. In present

invention fly larvae are bred for the purpose of

providing bird feed. 59 FIG 6A shows the detailed

| ayout plan of a specialized facility and apparatus

29 configured for breeding worns to provide a steady

supply of food-grubs. Cultivated wornms grown in the

"wormery" may be supplied to the roosting habitat 17

anderngeeeahpuse 33nhoe feeedicsgrehaasamds wfed for training

hat chl i ngs and chi cks. Fast growth type of wornms such
Wlthzﬁ&Wﬁﬁ&Rﬁss%$1¥h§a58§séﬁﬂwtﬁ@sdﬁl i j) %Yl@&acﬁﬁnﬁmélde To
escap%arflr%#\l "he pr§218€8ﬁ¥5 ai‘hctkéaﬂhd%axk%é&’h@é %ﬁé’pinsme the

Luci | . or ot I nsects nay red i n such
“esca@@Cbbgbﬁ "waé@umbaduetapé tagesi sy 29semiyl heg those used in

configured and 10 constructed to produce hundreds of
traingng) iR BE WEPFEIf Gt bFFERteIE E?@@?lﬁ%ﬁ lgspéts ariginity

surr&ﬁﬂalﬂ .Eﬂg Q@%%hn9a§ﬁa Igesg§ée$ %Q$ég(§ge for $Feat1ng a

regurgitates the sem N its Btonac
mini feefeilsvahi slish Athalct i i esmase dir edhndgeconpar wiENle being
121 to provide eggs for 15 breeding | arvae and worns.
chasegychy f émaPeefdie f PledsofMahecEEhbe hNUs%bd@%% iggdde the
Cagesa§7NUsca donmestica can lay up to 500 eggs in batches
100 eggs each. The eggs are white at about 1.2 mm
in length. The | arvae hatch fromthe eggs within one
day sande Brerngal e mnar&iemmasurﬁuﬂglﬁ Qume ¢ oingp tetchi juvenile
bird at _the nouth.end gnd 20 Wi hout gf é; t flies live
irdss | BiY ¢ e weER§2E6% fl oc MBS W T ing.

reacH®Y &$0abe Ryredsip %‘nBﬁEh@ wmuﬂ@é ogathan fd%@éﬂdtavm upon
297 nel udes species simlar to the M donestlca such

growtds rléamﬂ a'hgai ordreiss £ rmoremey f aga csm rm to another), or
i phor a s . Lucilla_ s T r housef |

reachgd P08 Rec Mhns Fhey' chad | PoBRO-REY o FERANGE ¢ FEsRARLVeS,

havindPMesddca %bb@rl&he teakle® flin S saaleibiansednP@ises as
Simlar to M donestica but has a |onger piercing

disclosgth Fhaet cosddstwepensprasengherakght ppnal facility 28 may

be opened as disclosed in FIG. 2J to allow parent birds to lead

their grown off-springs to forage for natural food outside of

the enclosure. Such that upon release juvenile birds returns to

its avian 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
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humans and animals in order to suck blood. 60 Smal
trays 120 containing organic feed materials are put
in egg laying conpartnment 121 for adult flies to
deposit their eggs. After one day trays 120 maybe
renoved and placed into the nunmerous adjacent
conpartnents 122 on breeding trays 123 for 5
i ncubation, hatching and growi ng as shown in FI G 6B.
medidé@pbni,N §hewt MamdrimooRi,Cale pRYETONEBNt Hoakbae, inoculation
. (maggots) hatches fromthe eggs. w thin one day. Tray
againpg3 FEPRTHed WIS oVe P 1Y neea st oprhgcks| §6r kes carried

i ndic d e’ _slanted s cql |l ection tren

out, (5 O Ceer a5 ekt a kR g e e enroven

the HumiAbrital slwderinOche aceekter abe, | BeulFati ad aik vertical
breeding rates. Galvanized zinc sheet_roofing .

slotsnpPér iR taay Bé liSedc? 0 MGAdevarhighl Haytivregrasping the

ori11LMREIRLULE; Of cabove 30.0e0reenaCe Naz2le M9 DL dfrougn
wat er  keep the hum dity of the worns breedi ng

the dlag | ot yapégtur&ood beforteddiyiggwaior:Heaynad tSihdestructure
pl aced on wire nesh spacer 1 cmto 2 15 cm high on

or fppaéBINEPIFHYS- 12Be THErpopiRHt i OF oRCeoRpartaentto12nay be

: SE% b [ . ned i-n- . hreed] f. ELie Hgﬂ a
desi esi g a?%dq%é t?é%géQZ6QbI§g%%gi%duiél %%§ e‘%gp%O pass
througgr, mreanttgo | sméhe tonpalbwenhe Adithty fdf esardeedsredators,
. the nutrients and laid eggs in the trays. Larvae 20 _

alrborgeches ARFTESTEGRH; B oRCRREINGRFITAt O ViHem crRge grill
| arv ur -hay pa fo tr 1.0g | :

spacipfy By SO e a e O CE e PP b e of

swiftlepts :dank faned plakswi shoacmplenyi dnd sepgphy D5 to 18 grams;
cavities for larvae to pupate. Such cavities may be

A unigdfrddd By FRanSTEf AanTAXAEUAONRS RoWbRISPAR t9Eel 25m and

. weighit bUCLYLGs. 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
dnawl amg iadtersachveavidimsgdremis atlbondwbiole enclosure
nvi ronment .in iich to form pupas, befare
compf%sing roosting\MLbitat 17 (except 28) for adult birds may
be constructed of wire mesh or grills spaced 4 X 12 cm apart
such that swiftlets may enter and exit freely at will from any
part of 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.
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nmet anor phosing to enmerge as flies. 61 In conpartnent

122 feed stock conprising organic materials such as

ani mal renai ns obtained from sl aught er houses,

abattoirs and fish nmarkets, etc.” may be used to

provi de nourishnment to raise the maggots. Water may

be provided by nozzles 119 in mst 5 formsprinkl ed

onto the trays to keep the noisture |evel high. After
¥Ito dxlayhowgr mie Witsiied t heyantaypleh | 6fl anesbecialized

S breeding trays 123 are ready for _harvesting before
facilify eRBdof2RRAFAHF PRAst SPRELIEFRA pUte $Hrsgeing worms to

.rnual est. h B us ' ' .
proviE A SLEpy TBL oY DI o i
the USbIME®y 'PamayOobet hongsl ieahdtbaphed tapsthialee habitde 17 and

worns. Wrns may al so be separated fromthe feed

greenhRusei alx ARE FRPSIEdl ISP NSIGEgeRs b2 hERASNSS a86f tchicks.
Fast ljo%}tl e t%s%%s v%}‘#nsbr : san%?gjoSésoqgeq:ﬂearly&ﬁséﬁ Musca
t™hen e I rus

nual 'y swept by s into a collectio
domedtiiwal 30Fptraizedcdbibeheal §, dissohaxge poilntithk2®sat ¢hkliphora
end of _the array of trays  123. Alternatively, jets of
SPP- .pr B¥Stt {3 eFPR 1 OF s HAIged 1 PFECt RoMAes PE26PTRY B& such a

facil4y:§d Fﬁ gﬁsgﬁgﬁgﬁkﬁgnmofggiif b@e $§§?&Q9 congi?ured and

material s to the di scharge poi 129 an nt o
consthruet2d0 tto phedypas kbdndtéds oolfabiitldti chis arf gweens hdwse bird

33 as bird feed. Upaon 20 being touched by hand or air
feed feyeryr P8¥ i iRIRFTIA VS ydEﬁ?‘Pgd EE"& %%k’%g r §GAGOBal |Parent

pird @9 tdUiS-Fasides rOhd edeli 0HNesBaardby SIPOIPs stomach to

surface a good blow wth our nmouth may roll the
feed dplsechdakky shaped | arvae a di stance of one neter.
Air jets may be used to propel and push di sl odged

t. _of the. disch int 129 i nt .
e B GRBHPRo 13620 CAR) BRPPORCBEAC 1567 by BEPWORIATF For
breeddQUaRIrhQ APRAMWITHS . 126 ANG difa3 C @R PAWLedhd M Genus
sieve tray 127 for cleaning and separation. Wrns

Muscaspspp edsodh sige Mifsdsd ndonsSt ivey dan shept Upy thr 06A8 eiggs in
batchtersenocgl 1]0204 eigrglgtso e%%a}r %%S e]g%j7s %rre white at about 1.2 mm in
length. The larvae hatch from the eggs within one day and are
pale whitish measuring 3-9mm long, thin at the mouth end and
without 1legs. Adult flies 1live from two weeks to one month.
Other fly species which may also be bred in 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 lesser housefly F.
canicularis, is smaller and ﬁore 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.
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they may be air blown by nozzle 126 into apparatus

127. 62 Alternatively, all of the |larvae and worns nay

be di sl odged by air, flushed and swept into trench

124 where a cushion of air provided by another nozzle

126 may be used to provide propul sive force to flush

the spherically shaped | arvae into apparatus 127. 5 A

wat er flush provided by nozzle 119 nay al so be used in

pmade wfayecomumessedtaifiindubryahes fHakes materiausd are put
_ balls of worms sticky and worns may drown if |left for
in e&&xﬂ@XﬁEﬂiﬁOW@&%ﬁmeﬁﬁv%21m5Pﬁsa§éﬂﬁgfﬂH@Spﬁé¥ékﬁ§@1t their

f j ft] et c
cags AT Ryl M A SnPoRE AR P Rl " ce
numeroes dagjd«edrit bebmpdromneht eediarg bmay&ekaanguc&régs 123 for

bones, feathers, hair, skin, etc. may, be nanualg¥ _
1ncu§ﬂ§#@@edhB§Chﬁ§§n§n6f95?86%% apreRAEy BndF ParkB f drept in the

warm 4%?&?%%& eﬁb@&oﬁﬁéﬁ@oﬁér@a&orH§g§n9§FSﬁéH&ntogﬁ!ﬁﬁifhe eggs

separati ng grown worms to feed-s
withisimadrde vixyns Trapel2d15magt benaduneetr ayn k23 frorl ifned heloping
growth. The wornms nay be ggured fromcollection bins

floor) 3¢ iimdd caitede bir ap’ 17anbpd; Rey2ray Bellprbient |epsh 124.
Fac1fi%?ﬂag(%kéﬁt§ﬂﬂpr§sﬁ§ghakgm¥%g§Eﬁ§QcQn&zﬁuhﬁbgt§ 1n order

rating anted sieve tray conpri si ng nmesh
to alZmelariuven iwkebethiangeandobreei28gneya tees f i bbewedlaed zinc
channel ed into 20 collection bin 130 via funnel 138.

SheetTHEONEWH oFatPEY2 Y 2 PakaPHeUSeRi Gt IBFTHAS ned HiGHardfytime
tempeqla%%%r ase f HBB@E 138. dw{“@és pbowl\gﬁéjzlebylf Z%J'J:%v:ui%s water

be sprayed onto tray 127 to wash and clean th
keep \mTarﬂluMmdle;wldﬁ ather ywaomnee e difng hadirlayl 2vigh. Food for

provided by vibrator nptor_ 137 separates them
feedipg, margsy it BF RIRCSD PR ayiio7meslisEBaFRE hofHs tO 2

cm hﬂg% gﬂrbrggdgggnkggyépf§§|cal round balls. Thus they
| ed around™and are easily separated from pieces of

t feed materials carried over from breeding trays
2@ piviceh atépds offo comipelctardtelli2ig may tive maimdanmsid d&fy in-

breed&%%yc%z%lies such that designated feed trays 120 placed in
121 may be kept permanently in the compartment. Adult flies
feeds on the nutrients and laid eggs in the trays. Larvae
hatches and in turn, fed on the nutrients. When the larvae
mature, they pupate before transforming into flies. The floor
and sides of compartment 121 may be kept dank and dark with a
plentiful supply of cavities for larvae to pupate. Such cavities
may be provided by means of man made honey combed lattice
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.
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and easily renoved by brush manually. Vibratory

nmovenent 63 conbined with the inclination of tray 127

causes the spherically shaped worns to nove

automatically towards di scharge funnel 138 and into

collection bin 130. In conpartnent 131 grown worns are

poured into trays with fine nosquito netting and bl own

dry by 5 fans. Wt worns nay cause diarrhea to

at cddrigegsmedttt ar22drfdend), stddk | Sopaekethpubrdanidenaterials

habitat 17 and green hquse 33 as bird feed. Snmall .
such s, SPIRGIMIETS 1P SLS 2L REFUGROB| Eveugbrerngoases, abattoirs

e Loto t vi.r at| a .SlLe :
and §0h CeE Rt C Banearty  Poy trey S aBhBYiSEo i Bhnene o
raisd ite nesfycaisze Whtarmma 0 Empsenateat 01y vasdligr) Mt ein mist
fromthe maggots 132 which are filtered and channel ed
form  sRGI G R R h PR B3AYHy CRekRSPofthef WHatUrss, Legifdl | high.
r 3 e h k.to e a : :
ateen O R e n A re B R P EPFRCoE Fed Pk aing
traysl51 hobheeaprardgt uSor shapuatethonbatskepitig serd acé téle 3rd

, such that washing water from nozzle 119 may be
instag grnédef PHRAENEEATRc] i nation i nto drai nage system
136. Mechani cal novenent for vibration of sieve trays

%2%@%ﬁgll%ﬁrQQXtFﬁgpﬁQ!hggdmgy BeMRLOH id3¢hich the netting

Alternatively, all "worns collected fromtrays 123 or

contaZ2@icgl |fectd ortteréndls 124 dney Hed diupectd ngpackedi s mdH thongs

f eedi bi 130 hed with t f e 119
and GRPRtO L ShHAB DET T7oado B o \PRag. "B %6 i Geparated

from POROUS R tidR d:9 LI An@f orfemeant y Watarog ak £
on beet | es(,a of the Rhyncho%hofpus&%spp. I gcal I yokr?lg\?;vggs agns ©

soft shiges oy ngrwdheh gad groamto The siizdodfeting ayymen may then
e nbfUlly BOLORD BOUCN 10000, duchng L0 RERING cuaceo
benedd MBi &hdARe 068Ust Mobr Y| Ofe SBRa &Pl @M Bathye O trays
Borneo and cultivated in |arge
123. Alternatively, jets of pressurized air discharged via
nozzles 126 may be used to dislodge the worms from the feéding
materials, pushed to the discharge point 129 and into bin 130 to
be packed off to habitat 17 or green house 33 as bird feed. Upon
being touched by hand or air, fly larvae instinctively curled up
into a round ball and thus easily rolled around. On a dry smooth
surface a good blow with our mouth may roll the spherically
shaped larvae a distance of one meter. Alr jets may be used to
propel and push dislodéed 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.
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estates in the Malaysian state of Sarawak, may be
obtai ned as 64 feedstock for the |arge scale
production of sago worns which nay be used as
food-grubs to feed nesting swiftlets, and in. turn,
chicks at the avian farmas parent bird(s)
regurgitates the sem -digested food in its stomach to
feed its young. Mature palm5 trees are cut down and
lgfterhatioblat koY pONEhd2labage QREtLEBms GRIPIHS| dslodged
Rhynchophorus spp., common in the tropics and native
by a%ﬁ)tﬁ%?sﬁ§ﬁaﬁ@doﬁWBBFnéétaeﬁégpF% thei YhekRs? | pusihon of air
It 0 g T. t
providi Ky, Brd e s g€ 0Ray 7 BEPS, P8 RGN A hropuisive
forcdicamiphosed Reekresaemer gﬁaﬁéﬂﬂl&hﬁaéollﬁ)wa@ppilratus 127.
about two nonth's tine. Sago galn1of t he genus

A watgs s PEPPLdRB Y. Be3Z2ihel sPeBRrEs alFoskgudised in place
of c&#g?gééed alrsylﬁll?tSt cvgﬁew nlaqa—:% Sghgurpou%tdc ?Qﬁ?l 8% worms
(0] (0]

e genus 'Rhynchophorus spp. conprises
stickspeaieswdrmd endyiginews, 1R lepal @otrumpooR1oplgoen cisterR. Live
vul neratus, R bilineatus, etc. 15 The taxonomny of
worms he‘%%l%%gotb‘éet IR ey reg foﬁ@%ﬁ?f\r Pﬁi}?’u’ﬂrﬁl Arfcht opoeiREtlets,

Rhyl;ym; Uni ratg.a; IE?F\?& W £
Comp%o gopt elralSFamrﬁgQ Curcu |on| ae; (%ql% ium. Waste feed

ma t exf2yin clrep hos s ihes 1éﬁmuseh£mdnohop@@&dsnthrbgs 123 such as
Rhynchophorini. Beetl es conprising other genera of
bones hef et aRipt er B2&lr c BNiGhi 2 or BEY die f BARY§ L hay regoved by

meansa'o%ob%oﬁlépt HESQhQEdaﬂ?éeﬁaﬁé’rf&xhedl JyMae such as

Oxyctes spp., Scapanes spp., SI us spp., Dynam s
spp., Rhabdoscl eus spp., Paramasn us spp., etc. with a
Fdepat i6s] e shapyl y of Yoows  prres g ar@narre?sdisng 127 for

envi ronnent specific to tge ne(?‘élis “FB etl es rra¥
sepanzl ings Jr b@oﬁﬁﬁnsm&ﬁ’ Tit: ci’m psWeps to be
returdHeREHNG va ?, GoRPabLMent-+ 139. g}TBﬁt’hna'Yhél wOre rhew%’e poured
into feed traps by neans of a m xture of decaying

from fcaollect gonpbiss ng3dugartcameevei heapplley,. Banabhsy may be

propedig 3l S5 LotamOled, palmLfce. t153ues COMLE 19, snco

vibrating slanted sieve tray 127 comprising mesh size 2mm x 2mm
where larger worms 128 may be filtered and channeled into
collection bin 130 wvia funnel 138. The mesh of tray 127 may be
slightly inclined towards discharge funnel 138. Water provided
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
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trapped beetles nmay be bred and reared in captivity -

for laying 65 eggs. Beetles derived fromthe eggs may

al so be raised in conpartnment 139 for maintaining a

breedi ng col ony. The captive bred beetle col ony may

be fed a diet of decaying fruits conprising sugar

cane, pineappl es, bananas, coconuts and 5 fernenting

pal mtree tissues conprising stens, |eaves and pal m
combihedi withDihengnteedbhbgoniabestbgegt e cgheaseshe spherically

pheronones conprisi ng Rhynchopherol or_ Ferrugi neol.

shapegy e HEetdR NI pHHAIRS 1 45 vhi oW dc 1§ large funnel 138
and i3ed 3 1%%;%%&%1@“1%. Ofn POGEAIRARS, :aNd 1 fggxgo;éq_m%o&n% are

attracte e vicinity of e captive col
pourethedntvayt beysrantighl ¥icaptnoefiit® ingwcing r&sd bleedi dgy by

stock for conpartnent_ 139. Large chunks of sago trunk
fans . U rarEs] Bt U8 ehrThee (ES mat &l ingd clHi vy deying,
Co 1 ddl {: tyun a 0 i gt,0 .
te s £alfanLhe LO0E Sty (EANKG PR OHBLe) 35000 bixa
feed.deposit their eggs. Femal e beetles oviposit 30 to 400

15 eggs at a tinme. After a week, these pieces of cut

sago_trupks.  are brought back to the | og pond and slid
t?é\‘%l%li nto?the "6YTgi haF RIRET r GAKSUIFheS o] | d9dggdnd are

colle%te@hei%tzg]darll@ﬂ'y@e \ffﬁgré)@irﬁ]esfglln?ed, EQeGQe‘EK’aQn 1t3|§gfplaced

stage of larvae growth, size and estimted nufrber
beneawdr nsyay hé2@ol |'ectyor 18ay quuipriiseseaf ime ogesho $iwe sQgdmm  x
20 tree trunk. . W || hear _the crunchi n? sound_of

t.h
0.5mm SSRAF2 &t urd Hy HhdVREeHi AGOBNn Tgd"PIFP-S AL pai r‘”h&F% are

£i1teeft NQSGOR ke iheot heexRarigncgdneal 5 Ofbya means of
harvestor may work wonders. Such a nethod for

funnegr dddci Apaddgovomrsnel Ifa\atse prasngiitarbeetk Emdeis agyepadtment
to.produce a steady. supply of hird feed_throughout 5

122 330 BLEEE G L eeRR T FRRYRoRdengt PonGur S35 o gggvehs The

whold OfSodmt ke 54 agkedr8gabhy LNsTBLAlg I 86KEa LT ‘Bas@eh that
admni strative and managenent purposes. The sago | ogs

washigg t eateonpaftamentnofzlde 1tackmap whech ddagnledgs faom  the
incli%ta%ri%% @tobedggggggewstygtga%t ali?EGS. Mechanical movement for
vibration of sieve trays 127 and 133 may be provided by a motor
137. Alternatively, all worms collected from trays 123 or
collection trench 124 may be directly packed into feeding bins
130, washed with water from nozzle 119 and sent to habitat 17 as

bird f_e'ed. Bin 130 has a porous bottom to drain off remnant

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
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regardi ng the source of logs, type, date of felling,

date of 66 oviposition of eggs, harvesting date

range, etc. such that harvesting tine may be

forecast, planned and ascertained. Sago |ogs may be

physi cal |y noved around the ponds by neans of hoists

and wi nches, heavy duty forklifts and nechani zed

grippers 5 commonly used in the tinber |ogging
feedsitbdlgstfby, thadlaugyei atalsi peodutt iorsavk ngpgmchpries which may

bef ore being seeded and deposited wth_ beetle eg gs.
be usgghcrs) foed" ﬁﬁEﬁ%nF?e§Qﬁﬂﬂ¥ﬁﬁ§%P$mﬂﬁ§§4ﬁﬁﬁbean in, turn,

chlckgonétg%éd ol qwa&ﬁd égr $€nkn 'ngega \Aglg_tr‘_r%tes the

arvae 1 nfeste logs in o er to %arvest th
semi- ﬁ&géﬁﬂﬁdnfyoﬁnmmnlas sednpah ntoekved , i Rnyymhophofasire palm
attacks or are attracted to several species

. of
treespPaft CUSudRVEs Adal@thalth S dal iR SAGE pi mSago beetles .

u I pal nana. i I
conp: 30500 AP RogOLETRE LS, o 90518 NGRS ana macive

to thblusihndapfwﬁbrnxyldEpoBypa tﬁhnnsggg$manAﬁ@@srocuﬁhg trunk
the 15 screw pi ne (Najeeb 1988, Jaffe et al. 1993)
of Saﬁoa&qqsona?"het reges chd %h%%n%?@siﬁﬁ"%%céﬁﬁ?s BPné’r&ﬁplPéth or

p R¥Nang a@f’uﬁk‘ga?uQ@{)emgﬁ}iﬁorBESQe&‘SEQef:%sa%%%%%&' FGom the

trapplng and exterm nating nost beetles of
pupaeRhynchephotust@@prmﬁugaﬁcamames odegof phadm chéap@@& genus
best sources .of kai.ronones, to enhance attractlo

Metrod‘fy%é’@ FAFm &SRS Pifer St Dal’t e§3FHEps M- AdUPRT -

sylves@ieudi NpuUs afhgfZpiRinner atue beeldas are aktraghed genus
to wounded pal ms where eggs are laid and the |arvae

Rhyndhophel-usntsprt.hecamgmiisesl dudtloe spankesf R.t Wenmegneus, R.

| eadi ng di rectl to_its death (Sadakathulla 1991 The
palangifl.t B PhORRIRLROU RO I 1o GdraR thgnab e

that are 25 closely associated with Pal nae,

ARy heicHRAe, oMIsRas8aBago ARt ldsdaceagsandliow: Phylum:
G anmi neae, all nonocotyl edons (Kal shoven, L.GE

ArthrppRtp ; Be$th eohihieinbeet Uairamiae r eBlss: t hénggpaei on Order:
Coleé§€g¥%;tg§%ily: Curculionidae; Sub-family: Rhynchophorinae;
Genus: Rhynchophorus; Tribe: Rhynchophorini. Beetles comprising
other genera of the Coleoptera Curculionidae order or family may
also be captured and bred for their larvae such as Oxyctes spp.,
Scapanes spp., Metamasius spp., Dynamis spp., Rhabdoscleus spp-.,
Paramasius spp., etc. with a compatible supply of 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
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trunk is split open to collect large juicy worns
providing a 67 rich source of protein and fat, and an
extrenely nourishing food 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
5 breedi ng purposes such that the |arvae are all owed
eggs .t OBpupate, dawiwndr ghose and grgs | nhg asllsd heet kessed in
for laying eggs. Sago  beetles or wornms may al so be
CompazEReEtci ?%J@@HnFﬁ%nb?%dacFﬁ&edéﬁgwﬂoﬁﬂQ&huﬁQ? captive
Sy c a hit 0s and f retail d
bred %%ﬂ%or@h%@ B e e G (st e g BPav L8P eruies
compﬁuminbo lugent scahe ] e phoebppleed speciames,goesdomuts0 and

cents. The pith or, pulp of the sago tree may be
ferm%Wﬁ@@ §@§Wcﬁ{ﬁ%vFH%Sb%Fl§PmP6Fﬁ%B$ SEERE / fé@&vega@§d palm
our a f or pe e %99
frultV\é/or rrleg]?{ér(qsr e£§é§%§ agl?lrgu%h V\L/Jaet%gt?ller?g glp%l?%agégyé byp 1? e ones
compyiatinge RigpuhapkeirnlBornEerriigihlewl GuWhkd, bsagbegr udsponding

roasted, 15 deep fried (aroma of chicken w ngs) or

to tBF$v€1§P6§PHé§1 atﬁ&?FFﬂPBuénéoﬁFé%u%ﬂn$r8€aH?Qﬁ9m°neS and

food CI‘RQ§t @Ie Pm&eést&ekhea%l%lrﬁ% r@f” @hef fl e t&?lony
Asnat tr.ibe. Qher 1nsects conprising the O ass

They'mw@edmanmmpaaﬂyocb@tbred tor ihhect Eaevhebasedivy nstock for

a conpatible su of food, nutrients and. a
Compao*%t@@&tngl ngo BRLET oﬁﬁ‘g‘ﬁié sﬁécu??%otBr‘thél FeRgEgngsdgdreter

(Lend¥)MB¢ 86 & ShOWE L O (£ V%) tnﬁ&;{z ngebelpeen i tt‘?lel%u)e%%s of the
to mature. A najor paln10| producer, Malaysia h
trun}eajcme@sbubhghtr ediceccddre eginrd i oompartoenof 169| fp:ad mdult

Simlar _reduction of the gestation erlo

beetlr?egar‘f? SEPRFEL §PepECcrEgSof FoBasGgBeR RS P1 1%‘?%’0‘} e% to 400
eggs QQPdHCEQeryA&%%%aEFhﬁéék|ntﬁ@§ehghé¥ééagf hat & o trunks

Sar awak shall enable | arge scale conmercial production

are hﬁbugmpnha@kpmwvm@e dogt @bhd sugpbyidf baaky matertlad soriginal
for e pr ceSS|ng i ndustries._And a plentiful

tree &F GngﬁseES? hatches and larvae fed on the pulp.

To check on the stage of larvae growth, size and estimated
number of worms, the collector may put his ear close to the sago
tree trunk. He will hear the crunching sound of the 1larvae

devouring and feeding on sago pulp. A pair of stethoscope hooked

_to the experienced ears of a harvestor may work wonders.

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
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breeding wornms to feed swiftlets. Besides sago palm

(Metroxylon 68 spp.) cut tree trunks of aged and

unproductive coconut trees (Cocos nucifera) and oi

pal s (El aei s guineensis, Attalea butyracea) felled

for replanting purposes may be acquired as feed stock

for breeding of red palmweevil |arvae. O her related

5 plants such as date palm oil palm sago palm
ovipokdeanut pal neggpal eneraspahm bdavanasamdieappke, such that

sugar cane; Arenga, Coel coccus, @ Corypha,_ El aeis, .
harvestyngt dridie NERY oR§| dRreRpph; Olcssper mad Awrtaiped. Sago

r I y aLned e .

ogs A5, B/ R DS TR nBL e BEcB0SLAE oy JBF MalfYr noises
and Ziingiheer,ace@eyvy ldubyscaeereifAsar yhéli dacensni Rad megrippers

and G am neae. Supplenentary foods for captive _
comnlye fisfg of S tT e HalPIding udeuftaind e EWr diti size

. SUCh.as rice .. nmajz pell.ef f of_bjr :

with ugéglﬁgr n]lpaloél?}ltn%? fg?r@ngg% g%éol?;egd gtg gﬁ%gata}rgdn gg.&gggﬁgﬁ with
beetlichabggwl f t$dsidalpyzdie maicheditedf eegimulald fwergesantay be

types 15 of food available. Such versatility and _
configyxstaler PCEUBEPAg IOBeHERI ePaPFPLAtEHRI sEPFR vER T Ge t Hefested

it a ; \% i.pdi spensable in tinmes of
logs al v%??%gyEgFgg¥vgé?sﬁ%%éﬁ?ﬁ§PdetaiIed di agram of a

specialized |arge scale insects catching device 38

fCommenflyapkeawnof aai riet nepalz0 wesedlls t 8hpnokodeorus spp.

C%%Iult birds with fogd. | nsect s cg%n%)ri_ses the primry

attagksoPhof 2T hed& ta0FAR%s FECi W/ Tt R i At PagPEd Bych as

date "Béfilr, of1hi %Hlsm,_enb&ésd p@im‘,ar@oé&%thotﬁ@ﬁ ' ?ﬁ!l@%e@a palm,
wat er proof = casing and reflective panels 141 into a

bananaar gepinepd®, congaumired f rAmenga.e nésdl @rcbumunt @orypha,
vvaIergf?{)rinkl ers 25 142. At reqular intervals

with
BlaeisimL et it oM AN Y iy o SBIEPPSRPer 41651 ARl the
screw A nll aﬁq%ﬁaézy 15085 GhesBridikl 15 143350 KNQLK £i190MA trap

and wash coll ected 1 nsects into side collection panels
cropsl4omprtirgmgh cobbnugl, uirdeebdpPplequdmatapanesidl 48igand cane have

retendti bi n JE47. . , . ,
been use or attracting, trapping and exterminating most
beetles of the Rhynchophorus spp. Sugarcane 1is one of the
cheapest and best sources of kairomones to enhance attraction of
palm weevils to pheromone-baited traps. Adult R. ferrugineus and
R. volneratus beetles are attracted to wounded palms where eggs
are laid and the larvae tunnel into the terminal bud or trunk of
the tree, leading directly to its death (Sadakathulla 1991). The
sub family Rhynchophorinae contains several genera that are
closely associated with Palmae, Zingiberaceae, Muséaceae,

Amaryllidaceae and Gramineae, all monocotyledons (Kalshoven,

L.G.E. 1981).

Before the beetle larvae reaches the pupation stage, the

trunk is split open to collect large juicy worms providing a
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Water is diverted back into suction sunp 148 from
where it is 69 circulated by punp 143 via piping
system 149 to spray nozzles 142. Water level in the
sunp is controlled by float apparatus 150. Insects
151 gathered in retention bin 147 may be col |l ected
for bird feed. The apparatus nay be configured wherein
one unit 5 may be stacked on top of another, such that
rich sevekal oft pelablia atdi fatpaynbeanosht hetel pgediersiing food
maxi m ze insect catches. Commercially available
for farhindalnettittiids sukhtes phéFoRBnesmaligxyyprms may be
[ t et.c. e e t .inse :
broughe, AN Sorp e ERnls SEPRohBBthERE . 1R300, 2laing on
pieceqf cFuiduablsagk) tanik .gulatdons ive) val shelje magqlie atkard for
used for obtaining bird- feed. A managed and
breedé@&xﬁqﬁﬂﬂ%?%uﬁ%%%tFH@tth&ﬁ¥ﬂ¥¥%ﬂr%F% RédpY¥ed by puipate,
[ ' [ birds dqLefit .t
metam%%@Fbggn%%?aEg%¥%f?%ﬁ%,éﬁgfﬁagggg%%gbfgggﬁf?%gg Sygs. Sago
beetlesaidd ngommentedy 331sd5béhrcemmeestibndyseadcrsl Wurc hproducing
~varies fromJan to April and from August to Decenber .
animadn AERIGHF eB1Eb| 3R cE DAL oRNRaFPEEPSARo BRI &R ivegail as

food %ggbee%o¥e%ﬁma§uegngnﬂ%t&Qﬁ.C§$Afft&5£f%dg€éW§§tééﬁﬁ for 10

ts which are attached to crevices, , caves
centsamthilst raictndr esicfed Bpepdsienngdeabiftoat Sperdeoitiss &he pith or
vi sual check to 20 ensure that nests are actua

: |
pulp Giptreaf@IZbaREEnBEYbEEOPECCERFAPpF AP AE: B r%egy%sqerm of

bird fREEP! aeles shbam ERenSt LUSLEE et Pooli CFTY €14 LM pddiitte while
the edible bird' s nest does hot contain any eggs or

sago yeongsbiaws. tPeatedsiag andmeahhtwabériong t dedtineaty oby the
., raw harvested 25 nests _may_be carried out by neans of
native iRARUAEant figBoRAGRPnedt’s Nelf eCUbRR_Rd SAECgSTIRF roasted,

deep Ma3heG | Nacokd Waker of9kkent owf}ng]gwsofo aBofd erbdy,ltaﬁides a

strands and nanual |y scrubbed by hand to renove rt,
nutrimidusbigahsts tof Dproye swakbngoastterl rmpusischangedell as a
cereﬂgyygllgo&; for the Asmat tribe. Other insects comprising
the Class Insecta may also be bred for their larvae and worms
with a compatible supply of food, nutrients and a breeding

environment specific to their needs.

Sago palms are slow to grow, taking between 8 to 12 years
to mature. A major palm oil producer, Malaysia had 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 fér

breeding worms to feed swiftlets. Besides sago palm (Metroxylon
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clear and the nests strands had becone soft and

pliant. Larger 70 pieces of feathers and other

impurities nmay subsequently be renoved, and

gel ati nous strands of the nests are noulded into an

oval shape or in the shape of an actual bird' s nests.

De- feathering of edible bird s nests is a |abor

intensive task 5 requiring plucking mnute pieces of
spp.)doss amdefl eatliss ®f t lageldor@eps unfirodut ebper alodoaual trees

25 deg.. C and 60% hum dity, the . water content of
(Coc%spgclzfg?rgé k%‘ﬁﬁl a‘?1112%allﬂlsg. (FBaeiSwsgyineensis, Attalea

ryen- v i | at a f [ t ;
buty: 8] EHE, Sor B A Al o Bhofld By B asquired as
feed totayk fb@ bréeBlanhgdoyi mgd PalmuseéviaysSldbdaemyotieer related

pl aced on the grills of conpartnent 155 where cool dry
plantg rsygpnpeheladis RBDHYI t PoAI MFLTuni $29AB6PREMpaSOEPnGFerpalm,

rays. st _al t at

paenl LT, LEYUALS pAhEnl 90, e 8000 AL PenT2, e Bebccu

Coryptandifliaedisng Luwiits tbhé , et eoky 108, copbaed dewdsperma, Aloes,
noi sture renpved, 15 dried_and re-circul ated back

and jtheo ERESYPBARGt URAN 52199 t dhatbrefipedontar| apge as feed

mater?L\A%.?L:s?’ tit}ﬁzqucﬁin%g W@g usiég.z thhréay %mr' Ser‘ng}P@&aceae,

trays 154 pl aced on rac The air ondi t 1 Oni ng
Muscauwsiate, 1BGaapdlddadeaser Pdbiaaregndesnannieaedry out the
wet nests stacked in the room Pieces and strands of
the 20 nest sticks together upon drying. UV_and .l
SEGRLETERE=BY héPotearh 21 TR T s CEFERLFANPGati Ve s may
inclu@Rf Grouehdl SIePRrHies TR s UsiRd t SR iddZdihet forms
fini'shed products if desired. FIG 8A shows the plan
of byr@éwifefda usschabbrzegohdisyi fgravidg véirwiidhgabppacatdson 36.
ed to., vest _and, col |l ect _.edi blLe bird' s .. 25 nests
such {338 S RIS R P EPoSeachRt FERI i S} 852 i types
of flda appaiatbse. Theudn f tydikanNaRY UanEONRELSESHOI i YO being
mai n  conponents. 71
beneficial to the survival of the fittest and may prove

indispensable in times of adversity.

Fig. 7A shows the detailed diagram of a specialized large
scale insects catching device 38 for entrapment of airborne
insects to provide adult birds with food. Insects comprises the
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 large 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 is
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Firstly, the main mechanized lifting system conpri sing
hoi st drum 160 and rotary notor 161 to 165 provides-
vertical novenent of cage 82 up and down cliff face
16. This nechanismis the main work horse which lifts
the | oad conprising a work-cage 5 82, or a nest
coll ector securely strapped in a safety harness.
El ectric notor 161 provides notive power which is
circulmaersinidyt golumpyi a4geariboxpikfithd oseatdre deamebb6GprAychhdzzles
mechani sm nmay be configured to |lift_a _nest collector
142. MiptRedse vl meRetdeupSWiRI 18o®RERed68epYclfkqat) aapraratus

I d I t
R S N e
for PAmhdqel NTH: agpgdaatifs shonsbd heomeiqidell wentdionalne unit

vi ew 8B-8B of the second conponent conprising the
may %t BERrelRd| @Vertoé’noo%uﬁ}'l@?h%ch&HF@thurﬁ%tﬁréllon@taCkable
unlts F\Iagdgﬁe Ofc&rlﬂlfﬂceé oangthggpath)en% 1%.\Qenglﬁsgg§t éa'f_\:ches
ctor horizontal 'y~ between point A and pol nt
Commeaicalag lyhevastledpec IdHeﬁnlfcade difraSitahta nectanks np]nm:yomones ,

he deS|gned and configured to nove a collector a
sexuadi sEHARBLIPLB0 €5 CLOOMAEL B USESm bRe Heriia ot tlﬁéeCtS and
i f no
R b e R R I S
confughraﬁlohsfmayaaésoCberesgomdedghydthEedlSonncbtaﬁnlng bird-
cable 90 between the main |ifting mechanism 160 to
feed.165 and 166 to 176 may be adjusted and increased to
mai ntain an opti num angle. The fixed rail assenbly 168
iaS @%@g@@l ¥naneheradntpl &l hbtvet0Pn20ot neélﬁp@%ﬁt&'s nests
base 175. On top of rail assenbly 168 is 25 nounted
may ke earchiord ngut ophbty afsenbipvesileAbfirdedhed tleftofits nest

t he an or' g roller.a senbl 167 is_a torized | eyer
and LR URTaghl 0,55 ot "BE9R Bhayehroced TEpThLEG qeBER 2.
Thred Snd¥tOM egeebyon@ 96 ELCVEREQE Fibnhish fOVESra1083d from
pi ece 172 against the gear teeth 173 of a fixed gear

Augustajtio 1Jdcenlf¢xeenalbl @s cohteet gobasetig@s or harvests to be
carried out per year. Such that the collector(s) harvesting

nests which are attached to crevices, 1ledges, caves and

structure of the nesting habitat performs a wvisual check to

ensure that nests are actually empty and abandoned before
scrapping the bird’s nest receptacles from 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
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175. Rollers and bearings 169 and 170 provi des ease of

nmovenent as the notorized nobile |ever and pulley

system 166 to 176 is noved along cliff top 20 between

point A and B. Lifting cable or |[|ine 90 passes

through the roller of pulley 176 residing on top 5 of

| ever 166 to provide vertical novenent. Alternatively,

the fixed rail assenbly 168 and fixed gear rail 174
piecemayobe fiwdtded st oagr dstheX adfnptibettage nsdyr usubseqasdtly be

the whole notorized | ever and Eulle mechani sm 171
removegy 2R E?éatﬁﬁ9uﬁesﬁﬁﬁﬂ@%d°6n F%pn%$t%h%r%oW?%%ﬁﬁéﬂlnto an

oval IOQB&%Q” A the gid desﬁ'lag)g S&f“%#rﬁ_cgé !'Le%l'lflﬂ-sonn%‘iéf. De-
top 20. In such an arrangenent, girder structure
feathsoihng refjuieddbike cndts uakisos ofs addi Talomal invensical task

legs and support resting , on cliff top 20 to take the
requizdddd Hk?%#&ngl%@PQPtFlCPl%H?SFHqg 8orRfoih dephPpeg with

force\f;'seWADac 2 rehleragui-de Assesblug 1% cogpr kébn%Jn&larlty, the
I'lers to keep the hoi st cable or 1ine 90 in

watexp@@lnttlenn of onay s dnay doprieentatdarzgge due to abrasion
agai nst the housing assenbly 163 as the nobile
%Qpar tus |s nove betmee ojnt A and B al gn

t .
Brt b pe it parFYEE VERL CaFOL ( PPRFECi8s Ihey e drving

the PHBIURAG tQdhe. dWHH‘hb%%shQE%'ﬂgmﬁsgfﬂéé& é8 B3ous trays
Anot her pair of horizontal rollers 164 nay be secured

154 fiar drhdnger tHarglusr (ﬂrlaefiSs 1565 mayd deemlaaedemi ttiten stgulls of

i ti.oning brackets 178
compa Rt ing- 30 BREEES SOt clgh PHE roiaer CBG Ao ac st ytoning

unit anyeonggof aeseaolcbxeehs QQ{E NG rahyis .di EReLuseNt act V\fz.tchn the
line 90 will rotate to provide a snooth 25 passage for

apparaffas| L& my edaat r@@@%@c&rebwlﬁrewkéépu ggndensgr 157 of air

i i h 160 t
conaiRamiad" B Cc b, NBHC Bndci APoGPat 8 WPPR (RE-Taey zonoved,

drledplahbeyeneebaméaéa%aép irftb ki apbarakhikedson a
novable rail 168. Rail 168 may be nodified

Alternatively, on a large scale, the drying apparatus 152
may comprise a room with trays 154 placed on racks. The air
conditioning unit 156 and condenser 157 may be run to dry out
the wet nests stacked in the room. Pieces and strands of the:
nest sticks together upon drying. UV and IR lights and other
sanitizing rays with'fumigative 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 wused to harvest and collect edible bird's
nests, while FIG. 8B shows a cross sectional view 8B-8B of the
apparatus. The 1lifting apparatus comprises of two main

components.
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to conprise dual tracked rails to take the l'oad. A

nunmber of such w nching apparatus may be strategically
positioned and spread on cliff top 20 to enable

harvesting of 5 nests along the whole stretch of

cliff face 16 conprising the nesting habitat 17 and

nest production facility. Al of the conponents are
securely anchored to the surface of cliff top 20. A
Fatretyycabtee ormdime nirHahianrechonedttiaga ppsted7%omprising
i ndependently of the |ifting apparatus for praoviding

hoistt 1fEr U EBPIéﬂ@HrQW%?YamBEERu&6%1W%596P|ﬁ%fﬁﬂdﬁéféﬁ§glcal
moventeht! B? _gggh@g Eﬁdahbf Eb@ﬂ gX%EF”fL@élf’e; F’Pﬂ:fﬁ)ﬂ\?é@ﬂa%lsm is
rtlhrftirn | e 9 en

roke suddenly
the midetwork MeorEb WMJth b]aﬂtlw theolleot ofdngpraiidihg a work-cage
i nsurance fromcertain death. Such that attachnent to
82, qqm?S%F%FyCPFﬁ%CEQrnﬁ?CBéeﬁﬁdétéaHﬁﬁGaFBr@ ppfety harness.

Electrq.g:u'n( eBrQ SES %1‘Mehg$%vl?%]a9 ?Eﬁlt li% C%Ipﬁnltted

Sstarte e or [ine ace by a piece
via g:éagh:mde 16R2r etd8(&abd|eagdmaill peatt aphed B0 mevernilnb. may be

Li ne 85 goes through the eye of the guide wire 180
configugefy tQuchi tthat PEStoldPMEIHeE MlHirqds (phgmeters up and

down @Bgag@ggg apdeengyures that line 85 does not get 20
entangl ed as the novable |ifting apparatus noves

between points A and B. FIG 8E illustrates further
@bbendéybve meabuiesdamdbibmrk@mﬁmmamdcnulkaﬁ)syﬂﬂen&ﬂ@6 to

tect the ro fin structure of breedin
176 GrORRS oROT Ry BU6STFam KPRHSFBy Hiigds, 98 point B.
FIG. _S@é fsR&HE V@hbngae@@qneal%ermo%lcqmé@ug}@dsé oogp%ebysecond
it-self and to close back gently by neans of

compopiend- | eynpwrifsfiag sthadmogoavizey. IEwemwpped podiieyn mfchanism
door 110 i s secured_by.flexjble_ _hinge j int 184,
mounte B 890 HBoFHIE: HEsL ot HobrP 120: WRFTRLE HeE Tl a nest
colleRRbll Ofbi Sz dAaal)l epaiedePboi At PlZACEnRY p@ﬁh@ubé €along the
headed 74 bolt or stud 181 and guide rails 182 and
steepl188lublintften 16et hSuch a mechanism may be designed and
configured to move a collector a distance of 50 to 100 meters
from one part of the cliff to another (points A and B) enabling
safe collection of edible bird’s nests along this stretch of
cliff face. Correspondingly the distance of cable 90 between the

main lifting mechanism 160 to 165 and 166 to 176 may be adjusted

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 is
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 1is 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
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sides. As wi nd-lev pushes door 110 open, doubl e headed
bolt 181 nounted in rail 182 on both sides of door
110 guides it along a pair of external sliding guide
rails 183 as it noves upward, 5 opening a passage way
in roof 97 for wwind to enter and exit habitat 17. The
maxi mum openi ng of door 110 is limted by guide rai
183 which is in turn limted by stopper 185. Wen
175. eRdErdry amddboapeat;driogs atequas epyovided 0o dflOmovement
experiences a reduced wi nd-lev effect and.the wei ght
as the BebPriied TOPELadd&vey make PYLlEmopSYOWRr UAfi [Eoj t176 is
I ide . r.ail e, b ang. d
moved RS AL Her DS e B o R B0 fpare or
line i %0 Spayred swesudit deachesl dhef ightlieangl ad réeiding on top
Thus preventing a slamm ng or bangi ng effect from

of leyegurfinGO Ps6ViEe0VRrvEeal JrOEHSA - hi nge 184 and

guide rail 15 183 before seating back gently into its
l1ie Qi Rl 1RASLL | @O 5 LOOT - OiT1 Ggggg%mﬁf Shews AdPl @keq gear

vi ew of the frechanismwhile Fl shows secti on
rail 8Z8Gnay bhe widdelde treagliecidaol 21 18%, thiee gk dtruwdtivde and

is engaged in external guide rail 183 while the other
the whpl O RILTRFLGPYST R Rbufted e Barsiftpeld raijeeLgnd 176
may B0dnsliAted86n g cSﬁ’\Dtﬁ@dﬁoQﬁ.ngHQ!LepB%@qgg R e kBlgirder

being larger in size than the apertures of guide
struataides AB2rasdid@3ponslaldgs itpg heo channawhl 8, efraogement,
nmount ed gui de rail 182 and extgrnal uide rail 18

. 3, s
Iirdefo | HTHE Ao "5 eCes <G EGuT frePEbERERLP™ a8T Rt tional

vertith | fogeSafBY8dppSEEULLRE 1880 R QVEIHA NGop t 2B @B take the
bei ng G?OMM of f. EIG. 8H shows an alternative
addecawedgipeneRefem WAGch2Irap door 110 may be designed to
be self-activating, opening and closing autonmatically

of wind-ley effects and gravity.. Trap . 75
dos i fap'hod: shtetest 15 Mounter. wigt 10 By assemoly
comprRARgy Ofolr NEo1lSSs apd pekbetneheedi k89%aV¥d 98t 198e 90 in

may be slightly |ighter
position, to avoid and prevent damage due to abrasion against

the housing assembly 163 as the mobile apparatus is moved
between point A and B along the cliff top. One pair of vertical
rollers 165 may be anchored to the drum line housing assembly
163. Another pair of horizontal rollers 164 may be secured to
the vertical rollers 165 and kept in position by means 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 1lifting mechanism 160 to 165 may be

combined and integrated with the lever pulley mechanism 166 to

73



10

15

20

25

than the wei ght of door 110.. Such that when a strong

wi nd blows, creating a pressure differential high

enough to push and lift up 5 trap door 110, the weight

of door 110 may now be supported by w nd-Iev.

Count er-wei ght 190 easily overcones this "Iightened"

| oad of door 110, and pulls door 110 open by neans of

line 188 and pulley wheel 189, sliding it up the roof
176 anic lmicugt e lcomiangnowsitl@ fradim tles .exxadii are e0fmayo e Modified

to enter. habitat 17 equalizing 10 the interior w nd
to cogpedgeaftdhebif? @i Fry the it RS dradpressure cum

wind lift effects. Door 110 is guided in its novenent

Y ABaNs- of ¢ 3 RI-RCES: QUi r-al 1 teg :

%ise, t wo %Fegggﬁoﬁ%ggﬁgjggfgﬁgiﬂ%gﬁga§%¥xe t%#t Esglcally
positdonedr sirid anoradfonlool 1110 taphe2 @t ber eendddelharvesting of

securely engaged in slot 186 of_ rails 182. Posterior
nests,,; alongyithe ovhele, sSEgdRsPineyl Het af#FkedCatcGweisdag the
nestihg ahSM o RhNGe g 184sct horQhNar; £Ndr§RYRPEYI. 1 11 of the

récessed slot 186 of rail 182. When exterior w nd
compospetd drepseadeqlpt @hyhotedptdonne 1@ faxperti erlcielf aop 20.

reduced wind-lev effect and "regai ned" its body 20

B saftght, CHtiadudt y oW cofres the PUFPPREIf oFEe ExePOsd 179
indep%%deﬁ@ﬂ?tebfmek%gt %%Qtfﬂd d%%ﬂ%%&%p%henyﬁ éﬂHUﬂd%%g the

until 1t seats back into.” its original position.
colleStigpeswathtrap HeckuplO amylasonplise tef andpfiarseor if the

trapeze ,configurations_such that exertjon ,of w.nd-I|ev
mechagipE: & iy "o 1T R It e TOF | 5X<BBift s LABEBT2570 cable
or 1DA¥i N apkakgers AL BhEA SRSt LNGERea $RTGRA1 be the
wi nd-lev effect than points AED. I'n another form

collegltpar pat ey yspaostiraficred fover | agpitagni nderaténd Gucdr that
oof i ng_structure ahso be _used to mnimnmze
attachmggt oo 7%1%t asr?&%atg prraBfi c® | el eg’ﬁi n@‘aglai b e Mandatory
requiblefdng R&YL iveddre SWRL | wihenDest apbhhagud ewagh@dRoest arted.
of clear cold water. The swollen bird's nest is
Cablepleacedinen & contlhérimndla¢askd wi phece of guide wire 180
diagonally attached to lever 166. Line 85 goes through the eye
of the guide wire 180 freely such that it follows the main
lifting apparatus and ensures that 1line 85 does not get

entangled as the movable lifting apparatus moves between points

A and B.

FIG. B8E illustrates further alternative features and
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
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wat er and the nest is broken apart by tearing the nest
threads. 5 Inpurities such as.particles and feathers
are renoved. Different nests have different
properties, house nests produced in abandoned human
dwel I i ngs, contains less inpurities and feathers.
They are cl eaner and have an intact boat shape with a
hi gh swelling capacity. Wiite nests are snooth while
bolt Y&t | ewuandsll ddoguies rasls ame crdchser mbeead8e on both
they contain nore mnerals than white nests. Cave
sidesnedts prigirdey Wpskidsd I 11 cran nadautdle dirastedarkplt 181
mounth %.ﬁll fIfaS_L lI S 2I ]Jbaghd gﬁ &P d&)rc O_LICH edetso ]!:J] along a
rs natura nate and environnent € nest’s
pair nef @&twhhllililaa_mgd Asidwusginestiglants oot aidves upward,
higher inmpurities. Cave nests are crunchy with | ow
openigige| 4 | R§SEABAcIRY tHat TPeRgtIensor hewindmto f gpter and exit
e a n. l.or.. yel
hab:LtgaLr aﬁgé téllrh% niaoogn . §E%§Wg>ft c# %quoro rﬁsofflcrﬁlqy(\—éd by guide
rail lenapwhishr ipped, tusﬂareﬂﬁlf@bd By cabpdead |18$haped The
di fferent products of bird' s 20 nests that can be

found in the narket include the natural whole nest,
HesH s?’?t‘reﬁélo%e‘g%n‘ﬁn EPE8T THAPS nF &AL HhidY 1 herap door 110

| ar d L k e d
exper (R4 ¥ eBRBed RSL COLECBLEE SHASLAL YRIOR ot goor 10

graduaaﬂllyt snajest 5t Genpr dlowert heatdlldeit thesésr dThe, duigle rails
re simrer-tol erant the nest. Bird' s nests 25 appears

183 g PenPPRBEBERP pAGFR b tichy HRGughe | APEF ndfPy < its
downvﬁ'r@h mé\;bnfér?cgtig' fs}éop‘%)ga Whg:li‘l Cltﬂ ' Pé&%’h@:ﬂ g@d'ﬁ Iangled

val ue. Nutritional ects wse, edb
bend.wi d&us kgrumrera&r@ neur i skam g rand mplmmmg effect from
nedi ci nal food w t speci al alleviative_ an

occuriiasapditic Cff e EotE P (VETRY HI9 HENl aRdr gedde Tail

183 E%EQrée%%%&@thQxRﬁPpﬁéﬁtfi 19tBGHH%£98£§%§n£fe o@%%ﬁ&n on
body. Chi nese"researchers had di scovered That e

roof ®7.d's nest contains a "cell division inducing
hor mone" and an

FIG. 8F shows a plan view of the mechanism while FIG. 8G
shows section 8G-8G of the double headed bolt 181, one end of
which is engaged in external guide rail 183 while the other end
is engaged in door mounted 'C’ shaped rail 182. and slot 186. The
two ends of double headed bolt 181 being larger in size than the

apertures of guide rails 182 and 183, slides in the channels 186

"0of 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
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"epithelial gromh factor” that can stinulate growth

and 5 division of cells, thereby enhancing tissue

growth, cellular regeneration and cell-nedi ated

imunity in humans. Such recent scientific evidence

| ends further proof to support the age old assunption

and entrenched beliefs regarding such properties of

edi ble bird' s nest: such as stinulating regeneration
door afichady 1@ cehnhectenhanceoastérredlgihiedl $ ombwiteans of line
188 %giuvenation and recovery, K of irradiated tissues,

eBHALPY dtitSSrlg heti cHPiBRbcddfr 8 NhBR etGhédirs Lighter
than Ehe %&gﬂgdo%og§5E3X§o?,aéﬁbﬂgtﬂéﬂgewﬁ LT Lt £Sn fwM%lows,
cells t . tific

ieo Conposition W se nodern scie
creatdxpeki peeisultavdifibrdhstavenight dadudgiests pmuish laidelyft up
conposed of protein é49.90 , including considerable
trap fHrmte 5 of Bﬁ%- HelpPe Pfot®¥I9Y, WO wWBRY BSVY bSseiptpgrted by
.2 _Rlper Such ospder b 1,0 Welumeisqdi b éggg "
wind g%?gsgkﬁh1 Stu ? s have f%%ﬁ i?hgye%ggﬁggcgﬁéggt g% ned
load elferdrs 1w cdindt pulilat éocel L1gr opkh &igd means of line 188
reproduction, thus able to 20 pronote tissue growh

and Riphley g HandsehRERgeiEePulte FqRfuntigiine. Allowing
wind fS4R6G 0S oxEdiBLe Bl doSengst c6oBhBLESHLBELBE OFF Olifualizing

salivary secretion of swftlets, us the 1dea
the ditdreagernewhiod ispeed stiode hhetbatidzsngpesthén @hnfferential

airtight storage jar followed by refrigeration. Nests
pressyne FEMGPEBE with &TFSAt®r beneath an 25

air-conditioner. Care should be taken to avoid drying

PooReah iy PRSI @F IPIIVdr® By fdartUMA Wlpieces of
The avian farm may engage speci al i st 'experti se such as
guideoryailol bR st Anbadivet wisaar itaes Ricastsudyt astudoaBiomay be

weeisll I CLoBoR 3l o gl (gL, MLl LAY, LRhey onas
securdASOW g Cinf Qlot utigke ol AN 9182€0PosBEERoRS wise, at
expansion of the nesting habitat, denography and
pointdikt réted | 87 ofrazyiben gfdjileat iagh, ofi@odnduppl yp swivel hinge
184, the other end engaged in recessed slot 186 of rail 182.
When exterior wind Speed drops adequately, trap door 110
experiences a reduced wind-lev effect and "regained" its body
weight, gradually overcomes the pulling force exerted by
counter-weight 190, slides down the roof incline until it seats
back into. its 6rigina1 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.
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| ogi stics, forecast and planning, limtations of the
feeding 5 ground surrounding the farm etc. Al such

data are non- existence and require further study and
research to determne. Included in the eco-farmare

speci alized avian treatnent facilities such as

veterinary | aboratory for (swftlet's) physiologica
sanmpl i ng and checki ng, such as blood tests, 10
Snapdetrdorprantiare diseaskeawing oledabdet dsirdigs nest is to
nmedi cation and adm nistration of avian nedi ci.ne,

swellygeR$ n&ES6n %fdt ndt tF6e&5819&Rd B cKAESE; PrHidyr YAkSto The
swolllefC s %rﬁg\é@ rigt epslaad'é(h aflﬁelaer@ér?tairrfeq OgHgt WMBsed with

capacity by neans of" growt h hornones, nmating hornone

wateroland gihes reenpriissitpkspe G rthandsceafr ired dHeghiest5 threads.
conprisin% wavel engt hs 620nmto 730 nm In US Pat.

Impurgt6g, PH?RERS RAFAWEHPSefndl ferBRRRRsAEUCHEBOYRA hdif Ifferent

£ MRl NGy iR Qn ST iPUALIQR L O IHAGAS & LG9S duced i
nes Sproéﬁctioﬁ'ln péhlt y.E%%IUSSPat. 5,828,987 K&EEEF&? H

abandehedl tlaches adawepkihodsof usimgibevi nlggowt Hmphoibbae and
to increase growth rates in poultry. In US Pat. 20

feathsres) THEY S3Gz& 160TEF PEECHEYCa BPuritidéd Aty Hitkteqrith @
high FWe11394UR Rl GrfiQe SEREESHLRN Kot GHAN Oy and

n
hor none ~pol y- tide. These nethods may be
blood-rredl neestedrandruhchbandbesansabtirey acopt&th amsre minerals
applied under license to donesticated swftlets to
than &%&ﬁﬁt?@ﬁFFy increase its popul ation and the edible 25
bird' s nests production capacity of the farm The farm

Ry edlntlt IfWddARIOR}) t RI18dski auasast kne nhaeirhit i®Ses and
fum gation and pest control equipnent and facilities
on cloffsidies, finesharficandket deefhdnswididet slulr eerli fge harsh

natura d e iblgabiég's £§§t§1£rq$ucggon fa iIitéengg al so well
B u%_Hfl?to pFoVi dE G STHEHt T T TV Bsédrety 79l q% ofky
shaped fACiHdUde fF¥stGArdnd NEbot i rEXPRIH & N o @it isdddi®Srd Mests
swiftlets related fields of specialties such as avian
are ciwudye,witgr eVewt svelhbagurapacety. tOahi tieoldbdiesss tdyed time
for 555%3?& qd%?”ﬁ@g%s may be white in color, yellow, orange or
blood-red. Shaped in the form of cups, lumpy, stripped,
shredded, minced, ball shaped. The different products of bird’s
nests that can be found in the market include the natural whole
nest, nest strips, nest pieces, nest threads and the irregular
shaped nest cake processed from nest threads. The age of the
bird influences the quality 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
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may study avian and swiftlets col onial behavioral
patterns under 5 controlled conditions w thout scaring
the birds. O, in the specialized scientific research
of the avian echo-location capabilities of these cave
swiftlets. Mnute radios with mcro- transmtters my
be attached to the swifts to nonitor their pattern of
flight, range and feeding habits, etc. under 10
healt¢on@bbdongithatreaitiopaa idenestosateted artn nagiptrdgybde€te the
Mechanical |lifts used in high rise buildings may be ,
humany s 8¢dYf or ChtBASPor ¥t §FIRF andadondiscedprer f¥§?t edible
birdﬁgrﬂégéuégéggﬁkéh PEQ?E %ﬁv@%&gnca%%%c%gg'hEH%%E%dsand an
of nmeters high. Equi pnent for use at the farm nay
“epitteIpkilse drickitihng frathirmer itmtsuclarms smimulatdd f tgrowth  and
. overhead cranes or hoists, tower-cranes together wth
divisdemci af i A& MountafheRY i Feremmisfor E5S T premthsuckeliular
;any : L -t%gﬁ e gEf,p ppl
regen%?@.tl?%rairgi;pﬁgﬁﬁ%dlt e stgné%&gﬁlffgho?mtm%gg' $ifh recent
sciemuridductdwinidme |lidnds Rerttenenprdobksoasdppackl ehemayye old
be built and installed into 20 strategic |ocations
assumgtipPn akk ProeeRthh Patieftyregagders, sugbcipgrties of
R o) t nt | nts, Y2 < I &4 one
edlblt%S%? %?é wif%%qgafsewl %‘%ess,eE q%url%slsr%: Pgé?%n%gér%i&p O body
cellshousteleepice] 1 -peddticeds imaqui pyentefavatenamteand recovery
. statutory inspections, _sﬁndard_ogeratln procedur es,
* oy SEHESpr 6GREFBH1 Z5HTATY t PERbT A t RECTRI WSS when
pat it sSUbl de B Sad Ndo 204, RLEAUGHLERg hAGk! idWantAlti eQf of body
the features and I ndividual conponents, apparatus and
cellamtohadel ogy .as di sclosed in present invention may be
cross applied and used in conbination and integrated
ith eagh other, 80 W Caim 1, Ab)rrf.thod of . h
PCFAEERE and: Har vESERRY edPBHE pHIf s REBEEImeRLPy have

discdRiRed QRAPrhSitd: are largely composed of protein (49.9%),

of

including considerable amounts of bio-active protein, as well as
essential minerals such as phosphorus, iron, calcium, sodium and
potassium. Studies have found that nests consist of elements
whichl stimulate cell growth and reproduction, thus able to
promote tissue growth, cell re-growth and enhance cellular
immunity functions. Edible bird's nest contains the precious
salivary secretion of swiftlets, thus the.ideal storage method
is to store the bird’s nest in an airtight storage jar followed
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, Dbehavioral
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providing a production facility conprising a man-nade
cave 5 structure configured to provide a shelter and
nesting habitat for breeding swiftlets for their
nests in an environment enul ative and sinulative of
natural cave conditions in which cave dwelling
swftlets thrives; said production facility
conprising: 10 an enclosure; a plurality of steep
patteterst,i cidmovddhidi spasath o8 t hf dfod heesengtosueec.sa@dd future
vertical walls having a surface with nunerous .
planiggt heegdsadapred fat RRSIRE bPpiswithel epgstingj dnabitat,
ca 1.5 i.ng pLuralit QSstin
aemosfBEb? " SiBeeIRUNILRY, B Patitn. o 400, [9obd, puppty
logigtdest, i nfosécaet uaes afbpiethd 0 acaonredahe s f thet sfeeding
nests; hum_di fying means operable to maintain the
groungy nisgrrPuBfinghetbicl B3t e &tabodl 19094 Rhni drEy; 22 non-

o o Nt ai i
exiotFlel SO KO PO FRRDRE M) WAl Bl hh SETREELIR.
to 30 degree C, neans for positioning a harvester to

iImspededanich hahgestco-rfests dromspheiadbdsédngvian treatment
,.Structures; 25 stocking the production facility wt

h
facildfifes) et¥Ch g P mi W NI Y hel FRAFHent T t hifwihetet 's)

physi®elgasdie abmp@RRGOXLARL LR HuUm dity and 25 degra&sts,
Ctd 30 degree C; stocking the Tacility with Iive
inspdatsent s apiEopdiataseé o comerod samd t kettilngt ; meddvading and
.alifting or_hoisting systemfor positionin , ,
admin}Erasiehs B ofiiale MHL TSt | KGCSLPRELeH eggainst disease

and sickness; programs to increase growth rates and accelerate
reproductive capacity by means of growth hormones, mating
hormone or 1lights comprising special bands of red 1light
comprising waveiengths 620nm to 730 nm. In US Pat. 6,766,767 E1
Halawani et al. teaches such a method of employing photo-
stimulation to increase eggs production in poultry. In US Pat.
4,828,987 Kopchick et al teaches a method of using bovin growth
hormone to increase growth rates 1in poultry. In US Pat.
5,151,511 Souza et al teaches a purified and isolated 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 wused to provide a scientific-research
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operating the lifting or hoisting systemto position
the harvesters proxi mate the roosting structures and
renmoving 10 any abandoned swi ftlet nests. 2. The
met hod of claim1 further conprising the steps of:
providing a live feed breeding facility within the
production facility. 3. The nethod of claim2 further
conprising the steps of: 15 breeding live feed within
plat fichen,f aciflaictiy iagd foel easirpgngabdt ekperieedt s did nstlkies in
. _facility. 4. The nethod of claim1 further conprising
SWlfﬁﬁ%§%ﬂ¥ﬁ%§Qﬁ@ f%%ﬁ%%iﬂﬁ E§§Siahbiehi ERENf BEm BRI FHFease.,

preve%ﬁf'if\;el erﬁeg'@l#és ,t Oclc. Se(ﬂq{iac.lrﬁadl@' %Ll{.%t ' QII[Edf q[é'sle'a&)ég af@llows
thereafter harvesting 20 sal reviously occupie

may stwdit leetiamesinsl s8Aftlets colonial behavioral patterns under
controlled conditions without scaring the birds. Or, in the
specialized scientific research of the avian echo-location
capabilities of these cave swiftlets. Minute radios with micro-
transmitters may be attached to the swifts to monitor their

pattern of flight, range and feeding habits, etc. wunder

conditions that only a domesticated farm may provide.

Mechanical 1lifts used in high rise buildings may be used
for transportation up and down steep cliffs, structures and the
roof of bird caves 100, hundreds of meters high. Equipment for
use at the farm may comprise lifting machineries such as man
lifts, overhead cranes or hoists, tower-cranes together with
specialized mountaineering cum sports equipment such as
lanyards, hooks, tackles, foot grips, grapples, etc. for
rappelling the steep éliffs of the production facility.
Permanent hooks and tackles may be built and installed into
strategic locations - within the production facility. Ladders,
securing ropes, attachment points, etc. may be pre-positioned
together with safety 1lines, 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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We Claim:

1. A method of cultivating and harvesting edible bird's nests,

said method comprising:

providing a production facility comprising a man-made cave
structure configured to provide a shelter and nesting
habitat for breeding swiftlets for their nests in an
environment emulative and simulative of natural cave
conditions in which cave dwelling swiftlets thrives; said

production facility comprising:
an enclosure;

a plurality of steep vertical walls disposed within the
enclosure, said vertical walls having a surface with
numerous footholds adapted for alighting by swiftlets,
said vertical walls including a plurality of roosting
structures dispersed at various heights on wall, said
roosting structures adapted to accommodate swiftlets

nests;

humidifying means operable to maintain the humidity of

the enclosure at about 90% humidity;

air conditioning means for maintaining the temperature
within the enclosure in the range of about 25 degree C to

30 degree C;

means for positioning a harvester to inspect and harvest

nests from the roosting structures;

stocking the production facility with swiftlets;
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maintaining the environment within the enclosure at
approximately 90% humidity and 25 degree C to 30 degree
C;

stocking the facility with live insects appropriate to the

swiftlet diet;

providing a lifting or hoisting system for positioning

harvesters proximate the roosting structures;

operating the lifting or hoisting system to position the
harvesters proximate the roosting structures and removing

any abandoned swiftlet nests.
The method of claim 1 further comprising the steps of:

providing a live feed breeding facility within the

production facility.
The method of claim 2 further comprising the steps of:

breeding live feed within the facility and releasing said

live feed within the facility.
The method of claim 1 further comprising the steps of:

removing eggs and chicks from occupied swiftlet nests to a
separate production facility, and thereafter harvesting

said previously occupied swiftlet nests.
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