AUTOVATI C POULTRY | NJECTI ON DELI VERY APPARATUS The present application
clains the benefit of priority froma provisional application filed 16
Novenber 2001 and having U. S. Serial No. 60/331,468. Field of the
Invention 5 The present invention relates to a device for the injection
delivery of drugs or vaccines to birds. Mre particularly, the present
invention allows the %}%g&ﬁ@%%ﬁﬁ{(m. GBS, v ABHA tr'bgn of one or two
doses of drugs or va m'm%gﬂm‘n%—%w ntion 10
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such as one-day chicks, are described, for exanple, in U S. Patent Serial
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chick is maintained by the operator. Once the needl e reaches its extended
position, and when it has penetrated into the tissue of the bird, a
syringe or other dose delivery22 £ o deliver the required
dose fr t he su ) I iRl i . I
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15 automated devices can allow one person to inoculate a multitude of birds with the

significant economic benefit of reduced labor costs.

These automatic injection devices generally provide a movable reciprocating
carrier that supports a single injection needle assembly connected to a fluid supply
container. The carrier may be actuated relative to a support surface against which the

20  chick is maintained by the operator. Once the needle reaches its extended position,
and when it has penetrated into the tissue of the bird, a syringe or other dose delivery
means is actuated to deliver the required dose from the supply container to the
recipient bird.

It may also be desirable to separately administer different drugs or vaccines.

25 US Patgnt Serial No. 4,758,227, for example, provides two injection needles
configured to be simultaneously introduced into the bird's breast muscle tissue. This
automatic injection system can to inject two doses at the same time. However, the
diminutive size of intended recipient birds, such as one-day chicks, has limited
available automatic injectors to delivering the separate doses to the breast muscle

30  tissue on opposite sides of the keel bone.



Many therapeutic conpositions are not stable or otherw se inconpatible when
co-m ngl ed. Such conbi nations nust be either injected consecutively and/or
injected into different localities in the recipient bird. Further, for
vacci nes or drugs that need to be adm nistered subcutaneously into the
necks of one-day chicks, a procedure that 5 requires nore precise and
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penetrating the skin of the recipient bird with at. |east two iHj %cti on
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ends of the injection needles will penetrate the skin of the recipient
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containers while maintaining the injection ends of the injection needles

in a substantially parallel 25 arrangenent to allow for penetration of the
bird s skin by both needl es. Tiamumpecof due Inkention support typically is

attached to a carrier operably connected to_.an,act.uator, .. power
source Bhd a swi 18f Pﬁ%“@%ﬁ‘i‘i"%‘?#%%‘ﬁﬁs stﬂeénsa&r[}g? 6’%],6&%%ednehgc ia(%ta#g Q‘J’tcan
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an injection position. The injection delivery system rraY 30 fq[rt her
i ncl udes onkast twirgedtion eneddlss. r fthistrossiblarith iteg thientiop dplivesysustearaef ther
present invention to simultaneously inject drugs, or other fluid vaccines that do not
mix well or whose mixture would be detrimental to the stability or efficacy of the
20  active ingredients therein. Preferably, the injection ends of the injection needles will
penetrate the skin of the recipient bird concurrently and deliver the fluid doses to a
small target tissue area. The present invention provides a injection needle support for
connecting the injection needles to dose distributors and fluid supply containers while
maintaining the injection ends of the injection needles in a substantially parallel
25  arrangement to allow for penetration of the bird’s skin by both needles.

The injection needle support typically is attached to a carrier operably
connected to an actuator, an actuator power source and a switch mechanism wherein
the actuator, when activated, can reciprocally move the carrier and injection support
toward and away from an injection position. The injection delivery system may

30 further includes one or more dose distributors and fluid supply containers for

delivering fluid doses to the injection needles for injection into a recipient bird held
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delivering fluid doses to the injection needles for injection into a
recipient bird held -2 against an aperture in a retaining plate. Wen the
carrier and injection needle support are in an extended position, the

i njection needl es attached project through the apertures of the needle
support and penetrate a selected area of the skin of the recipient bird.

The fluid dggResan dgerfubei HRtdivAE ?Btet. hwase thet&a@riérﬂinﬁ(iﬁjie&_[bn%@&lb%ﬁp]]ﬁdﬁ the 5
bird. The injection needl e support of the present invention generally
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configuration and in close proximty to each other to allow the
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but with suffi iengi eparation. such . that the fl g]g b ing.adm’ ni stered do
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embodi ment of the present invention, the needles are oriented about their
| ongi t udi nado thatetheit outbmekcanink sebidonslase swhsianfialmentdinest dnglr fluid Hlemelsynot

directing the t fluid flows exiting fr t he 0 injection,ends j.nto
opposi te dP?%PFW_ns&ﬂ?ﬁmﬁﬁBFh@?Féﬂ%%%ﬂﬁ@ﬁg%é?nPﬁ yﬂﬁ?%@iﬁBW’%@PPVﬁﬁ@“system
of the presgmle éng&@tiﬂ 9@ubsrtaﬁﬁall§n¥>ﬁﬁltlél%nﬁ§ﬁqﬁ§1§ a1 c184eSprOR R0 Yeach
connected via a ffuid connection to a dosé distributor, such as a

mul ti dose sothémeallay tiae hewtantialih simulfapedus qrenaatitineof thepgkaor of a recipient
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fluid froma fl ulhe mijgmoby endnefzhe aeedlearadsa magpkpbkveled. In one embodiment of
the present invention, the needles are oriented about their longitudinal axes to face the
bevels away from each other, thereby directing the two fluid flows exiting from the
20  injection ends into opposite directions.
In another embodiment of the injection delivery system of the present
invention, the injection needles each are operably connected via a fluid connection to
a dose distributor, such as a multidose syringe, attached to the injection needle
support. Alternatively, the dose distributor(s) may be a large volume multidose
25  syringe that simultaneously provides a fluid supply container. The multidose syringe
can be stepwise actuated to deliver a series of consecutive fluid doses. A pump also
may be used to deliver the injectable fluid from a fluid supply container, and to expel
the required dose from the injection needle. Additionally, the fluid connections can
include substantially rigid piping, or can include flexible fluid ducts. The flexible

30 fluid ducts allow the dose distributors to be located on the movable carrier but

separate from the injection needle support, or on a fixed part of the system.
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the required dose fromthe injection needle. Additionally, the fluid
connections can include substantially rigid piping, or can include
flexible fluid ducts. The flexible 30 fluid ducts allow the dose
distributors to be located on the novable carrier but separate fromthe

i njection needl e support, or on a fixed part of the system -3 In still
anot her enbodi nmeit stdf andtherpmasoelivherit rof el pmsﬁnt aneintigh,e single ddsesdistributoor can
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vi ew of the needIAé@mé’él@]eﬁ@FSftsoﬁﬂdt%Ee%sr o dhe prfrmtnwéwlon miily begome mpre
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Det ai | ed Description of the Preferred Enbodi nent 25 Reference now will be

made in detail to presently preferred enbodi nents of the invention, one or

nor e ex%’rpl es of which are ihﬁéﬂ) &trﬁ)ql nnotitﬂglﬁ,g%?nrganyl ng

The present invention will now be exemplified with reference to the following

drawings where:
Fig. 1 is a perspective view of the needles assembly of the present invention.
Fig. 2 is a schematic view of the injection delivery system according to the
20  present invention.
Fig. 3 is a schematic view of an additional embodiment of the injection

delivery system according to the present invention

Detailed Description of the Preferred Embodiment

25 Reference now will be made in detail to presently preferred embodiments of
the invention, one or more examples of which are illustrated in the accompanying
drawings. Each example is provided by way of explanation of the invention, not
limitation of the invention. In fact, it will be apparent to those skilled in the art that
various modifications, combination, additions, deletions and variations can be made in

30 the present invention without departing from the scope or spirit of the invention. For

instance, features illustrated or described as part of one embodiment can be used in
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drawi ngs. Each exanple is provided by way of explanation of the invention,
not limtation of the invention. In fact, it will be apparent to those
skilled in the art that various nodifications, conbination, additions,
del etions and variations can be nade in 30 the present invention wthout
departing fromthe scope or spirit of the invention. For instance,

features il jdefidr @hfddidnertl €S gieldedilbRrthar dmiaidimeas. énio detendedtthat dire fresansed i n
-4 anot her enbodinment to yield a still further enbodi nent. i s.intended

.
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(HVT) vaccine with conpositions such as 10 anti biotics that nmay ot herw se

reduce the ifustiapeddliveryesystarac pf dlic arasenteinyention ¢lse cillea thered-delivery ofow t o

Fig. 1, the present .invention.prowyides i-nj.ect.ion .needl e . por 0
adapted to YECHISSSUEh 2p g’ﬁ@est" 5i9 jt‘ér%ﬂ gﬁ\) edfegc 1%, f‘gms 0I‘Shtiolﬁlgnsj 8}5:ta|}on
needl e $4IPPYiibidifbsARIRAySRBerdiRAsuc3 thd WB¥iapautR dTHERYRI allive IRuandtcie. end
plate 11 disposed thereon. The base 38 may be any geonetric shape, such as

square, 15 rect aRgferang nowrtouFigr 1othetpvesent ieventipmpretidgs 3 wiegtign mepdet he
base plate 30 and. . th n | at e in a fi.xed spatjal, rekattonship. The
base 38 maySH@oH %‘LF‘????%PQ Ee°8¥ve§%#?aﬁﬂﬁwo &B?&Wfln eegieﬁc;l“eplg‘s }F?’olvr\}l]\,cl?1 or
exanpl e, i nngédget Fl&prpol'tnl(pf:@ﬁl iRt BRADAYI R MSa b&é&e%msm aBan $nd Tia@@qwl ar or

trapezoidal, w he end of the base 38 having the end plate 1 t her eon
bei ng nar r odgpodedathetcon. erthehbase i vy basmyppeineet80, shage, stuolvrasi Ry, 1.

20 e £80 BLae A1 Das, 2L cosl, Ly SuPSLaN) Sl Ry PRl Rty 2
recoles L4, i 1P A9RLe gl chiapoutcotlened 4 15 et seph (gt m o
18 and an i d¢fesihg arhoter agpshoxinyfdr exadp25in Big. Hi Sppeéared embodiments, the base
38 is triangular or trapezoidal, with the end of the base 38 having the end plate 11
thereon being narrower than the end having the base plate 30, as shown in Fig. 1.
20  The end plate 11 has at least two substantially parallel bores 21, 22, each bore capable
of receiving a shank 23, 24 of one of the injection needles 14, 15. Suitable injection
needles 14, 15 for use in the system of the present invention each generally will
comprise a hub or distal end 17, 18 and an injection or proximal end 25, 26 disposed
at the opposite end of the shank 23, 24. Preferably, the injection end 25, 26 of each
25 needle is sharpened to ease penetration of the skin of a recipient bird, and further is
typically beveled.

The injection needle support 10 of the present invention further comprises
recesses 27, 28 in the base plate 30. The recesses 27, 28 are configured to receive the
hubs 17, 18 of the injection needles 14, 15 and which may be held in position in the

30 recesses 27, 28 by a releasable or backing plate clamp 12. The claim generally will be

secured with a set screw or similar fastener 13 to prevent the needle hubs 17, 18 from
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at the opposite end of the shank 23, 24. Preferably, the injection end 25,
26 of each 25 needle is sharpened to ease penetration of the skin of a
recipient bird, and further is typically beveled. The injection needle
support 10 of the present invention further conprises recesses 27, 28 in

t he base plate 30. The recesses 27, 28 are configured to receive the hubs
17, 18 of thReddabBGt oM Heedcesed 47, 28. aWtuidhionnectins bEY, M2l @ravidedosindi on in
the 30 recesses 27, 28 by a releasable or backing plate clanp 12. The claim
general |y wigterally are sxaunted ipjcommpnication pithihe Fecssse Rar28 andh ap also ehleity

t th dl e hybs, 17, f -5 di i : 27,
ARGl e e R e SR e R
comuni cat i g&sw’l&)h?é higecliBh 886REs 1! 15 B8nAdfuidrseppllysouRb(@tishow®ngage Wit h

the hubs 17, 18 held in the recesses 27, 28, thereby allowing fluids to
pass i nt® the injlbeinjestionawadles14.45 nlearHeraﬁavls@dftpah@lnmppwe@?ﬁﬁil@éowet

heedl = supplY PHRE By TSI 50 He 26 Af B.Peirich alsafd 38 hPuaE pb A 22"
needl e 14, RERBG A 1018 2 recdss 27208 oPHRAARE phtd 3R THe cldBpilD idtHeACESS

27, 28 of the base pllate 30. The clanp 12 is then positioned on the base
pl ate 30 angostengdesh thedms¢ hlaterdeatideschurod over tfhe egedie hubetaprpgent e hutg fr om
bei ng displaced fromthe recesses 27, 28 a e i.njectian needl e support
10 70, 1 " ok U500k hrur dioPacHGl R Suros e 2B g T et h e fipbih
detachahhe hat op. LHBAAAIE0f HIPAHAPHvenidlE 15 BTRpLR BAURRNAARRRALCT tO
the injéction needr 6 support al ong a ]Fn nge nmechanismthat all ows the
clanp to the hethérspitadadentpilit chatp 12 @nmbeadnhected totthe injevjtion neatle smppdite
support 10. Exenplary fasteners for securing the cla %ﬁ%ﬁn 3 cl osed
configurati 8 aleee ahiisge aasrhprisaabpt gllovsy dhes glampg toythep e (dieplarad, Niteqli on
needl es 14, 15 t e easi.ly é\ggp I LGS WeS€
becones unsﬁ‘?rrfl%‘ﬁq%e@?%’r Fﬁ%ljég ﬁﬁ%&glﬁﬁg I n%ﬁ'u?g%&%bﬁgﬁgﬁﬁlgtte{ ?e% tled teo, a
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needl es 14, 15 can be replaced by rel easing fasteners 13 of the  clanp 12,
li fting l6he injedion7nectiest Mok thebs ewsdly yeplacedy whenyjbluterh dilogksg o EhsTBEY es
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needl e 14,

or opposed polarity magnets, and the like.
The injection needles 14, 15 can be replaced by releasing fasteners 13 of the
clamp 12, lifting the hub 17, 18 from the recess 27, 28, disconnecting the needles 14,
20 15 from fluid connectors 19, 20, and extracting the respective needle 14, 15 from the
end plate 11 of the needle support. Substitute injection needles 14, 15 may then be
introduced to the injection needle support 10 by reversing this order of operation.
In one embodiment of the present invention, the distance separating the
recesses 27, 28 from one another exceeds the distance between the bores 21, 22. In
25  such an embodiment, the injection ends 25, 26 of injection needles 14, 15, once placed
into position in the injection needle holder 10, generally will remain substantially
parallel while the shanks 23, 24 between the hubs 17, 18 and the end plate 11 are
curved. However, the shanks 23, 24 preferably are not bent, so as to thus maintain

unimpeded fluid flows through the cannula of the needles 14, 15.



end plate 11 of the needle support. Substitute injection needles 14, 15 may
then be introduced to the injection needle support 10 by reversing this
order of operation. In one enbodi ment of the present invention, the

di stance separating the recesses 27, 28 from one anot her exceeds the

di stance between the bores 21, 22. In 25 such an enbodi ment, the injection

ends 25, 26 of i niReidiQBlyN ¢RI URSNES sephPatin@Nde Rt&sd27N2® chPDetdbont,idr t he
i njection needl e hol der fo, generally will  remain substantially parallel
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the carnjer Tei}ifehmlgrrhw&t tdpein@ okl Of irﬁp%!te?f)bgethéraglu%% 6 W6t MeLntifl&
injection o urd(s) 1nto the recipient bird is subcutaneous or

i ntranmuscul aethebytt@f frgedtiong of h@udéht mtef thpe Reipiaiti dirdofis tdubeut@ediiesor

I njection needles 14, 15 suitable for use in the present invention may be

5 f

L r omI 2[120 gauitpanuspriarls by eligcting the depth o€ pensiratipn f ths neodles, WiesHan pesiles and
. F d.iniecti: : ient i

Chot oo o LB AENRL B sSSP Bor D ShE

[
substantial 'y’ 0 o]

opposed ori ey Rfjdction @hdd2 eleste ishirpicd ARd BrdeledS For Exaple dbeiveled h‘}jaitﬁmt ed
fluids in divergent directions to reduce potential co-mngling o )
i nconpatlfbl ends 25,086 ongrtatpd in sibstangallyeeppoite Hiseqtivas greeshovs) indlig.A  This

I Tustrated SIiﬂQstaFr{tgﬁy o%é‘osaegdor%htat[igr? of fagvse?er}{[ inﬁer(]: SH) teinganQrﬁvci:a(rjledslrec ninge%ite%(:t hon
fluids in divergent directions to reduce potential co-mingling of incompatible fluids
within the tissues of the recipient bird.

As illustrated in Figs. 2A and 3, the present invention provides an injection

20  needle support 10 connected to a carrier 4 slidably disposed in a guide 5. The carrier
4 is operably connected to an actuator 6 configured to reciprocally move the carrier 4

and injection needle support 10 from a retracted position to an extended injection
position. Suitable actuators 6 include, but are not limited to, a solenoid, electric motor

or driver, or a hydraulic actuator, the selected actuator 6 further comprising a power

25 source. The actuator 6 is also operably connected to a switch 35 that may include, but
is not limited to, a manually activated switch, or an automatic switch such as a
pressure switch or sensor, or a photoelectric switch. It is contemplated that the switch

will be reversible so that in a first position the carrier 4 and injection needle support

10 are extended by the actuator 6, and in a second position the carrier 4 and the

30 injection needle support 10 may be retracted away from the injected recipient bird. It

is further contemplated that the carrier 4 and the injection needle support 10 may be
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20 needl e support 10 connected to a carrier 4 slidably disposed in a guide
5. The carrier 4 is operably connected to an actuator 6 configured to
reciprocally nove the carrier 4 and injection needle support 10 froma
retracted position to an extended injection position. Suitable actuators 6
include, but are not Ilimted to, a solenoid, electric notor or driver, or
a hydraul i c aamegically refreted ofoe exanpledtyratpoing ebibsedtdeiceclonpramsplagnae foner 25
source. The at%t uaﬁordG [.S a%rso operably connected to a switch 35 that may

i ncl ude, buf*MFET Bd$ ‘?%C]Fhv?tg to, a nanually activated switch, or an

t omat i i tch : ' -
automatic sw t ch THdGHiedforPdelRERSSNER oFhd Sév?lm& llrlﬁ)%ﬂﬁ&{ furfier ?%Iﬁ%gﬁtg% SIH: o re

swtch. It is contenplated that the switc be revers in a
first positinometdhee distribiters 31,830cinmpedtating wigle tHeeflsid ppoidcetord 09, 20efoe Kieended

by the acgtuatoy, 6, ,and in.a secand pqgsition the carrier 4 and the 30

i nj ect | oﬁ n&ELEs lﬁpﬁ%rtsqlfgb laéh%t’é'?‘%ta’@t?é'd Rk useom the eresapleiayention
reci pi ent bijfGhidel ' C o0, t ryi e

i njection néedl ee ’ E%tpdgi?{)ﬁﬁl%ﬁﬁ&a?’ g{eﬁhﬁ gr@] sgtlt ger?ﬁ??c%éalg:&?n ﬁl@tc{roesé%yerg%g@?gcrl hﬂ}
exanpl e, by like sipt iarmyedphlals ed reteiniinga flial dos dioph Bpidorueeaiidts or agipUas 38, F i s

deacti vat ed. .injectign delivery systemof the_present invention further
conpri ses oﬁ’éggghveﬁ%‘ ‘ﬂfg@é desstorgnigniestion reedledd, d3nFach Buidicantainer 33,134

fluid - h 44,15 Syitable flyi
di stri butore Srerddy coindid (78 dox BEEALEP staa b0 AP BE Bt T b o

linitedlfo, ajlowps fhiid dyse todeswitbdiatvn deond tHfldil-dasencs B3i B4 andbsliveRal ol i ke
that are capabl e of receiyvi ng a fluid dose fromfluid containers or

suppl i es 33!hegniectormnerdiq 1A ASwthambbackilat totbe fluid eantaingrddt 34n needl e 14,

15. Each fluid c i 1 S: preferably connec to a_ dose.

di stributor 31, %g%%@%‘b{) g%-le\l/\lgéf\% 1\51\% C@%n dgl V%%ﬁ“%_oiﬁgeo%ﬁsﬂﬁ s Ho%ose to
be wi t hdr aweadhr dvse tdiseritltor 811,32 Rith@ied 38 the3dhrA&tdt 821 MRicBBn heedld Etg)gort
injection needle 14, 15 wi thout back-flow to the fluid container , 34. In

one enbodi miAtsuel thatdhs dpeecdisbibugisl 3ty 32 ywidlymowenvith theecapriersband injectioni on,
cach Gogs Uhskd ol . 2Rl AT, Brd IR RUEL Sy B 2ty 0 kel 00,
o SO RS S suppect, Mppchug ol b
needl e suppeennetOrsah® HobinEexible fladtduetsfor dinds 8, 9. In these embodiments of the
present invention, the fluid container 33, 34 also may be optionally attached to the
carrier 4 or injection needles support 10, or attached to a fixed structure such as a
20 housing (Fig. 3). The fluid container 33, 34 likewise can communicate with the dose
distributor 31, 32 by a flexible or rigid fluid duct 8, 9. The injection delivery system
further generally includes a control means and power source to activate the dose
distributors 31, 32 to deliver at least two fluid doses to a bird maintained against the
retaining plate 2, and cause movement of the needle support to its operative injection
25  position.
The needle injection device of the present invention further generally includes
a retaining plate 2 having an aperture 3 therein. The retaining plate 2 and the aperture
3 are positioned so that when the carrier 4 and the injection needle support 10 are in
an extended position, the injection ends 25, 26 project through and beyond the
30 aperture 3 to a selected distance that allows injection of a fluid dose into a recipient

bird. The chick or other small bird can be slightly pressed against the retaining plate 2
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connectors 19, 20 by flexible fluid ducts or lines 8, 9. In these

enbodi nents of the present invention, the fluid container 33, 34 also may
be optionally attached to the <carrier 4 or injection needles support 10,

or attached to a fixed structure such as a 20 housing (Fig. 3). The fluid
container 33, 34 |ikew se can conmuni cate with the dose distributor 31, 32
by a flexiblby e opegatdr bt wititbrehiset re8traifed The desjred tpositiodefdrviafeytiGy s tEm®
further general trol ans and power source to_activate the

ly includes a co )
dose di st rirﬁtﬁli‘tb‘i{’sm%%%”%?%‘/ HopRd il regwsdp thd GAvel aria ofithecsedis. a bi r d
mai nt ai ned again : NG , : . t eedl e
support o e onaeRriol Bt flhfitfl difted o Mtk PUREPIRAE FRRUA, o K"
devi ce of t e otheesmall birdientaimanédiagahst thgeorimng plate T Wittlabe arda bEhIbAdNY

plate 2 having an a&grfgﬁre 3 therein. The retaining plate 2 and the
aperture” 3 QreFepEsing; iBHe dlose(s) pesitionsd pventhecapeariuey 34inathe retaimingnplatst 2.on

needl e supp | | b I j.ection ds, 25, 26
project thr gj%ﬁég%’g{lﬁe%g%g%%ée%ggqgfg{egr@%r%{eehf? ?ad bglleglelyery(t: ed e g? gl?iecglr&’hat
al | ows i nj edtdlwdingthesbrédsuitighpsing sldahalikesiapiberntlecteitd recERR thhildiverid ot her

small bird n . be slightly pressed against the retaining plate 2 -8 by the
operat or or %g‘fdng‘?sﬁn <e P@é‘tntagﬁﬁ'%mt may by asgdr teprevsst escene phiheibiidedr¢ssuce The

retention i r rd t.o the travel axjs, of the
necdl es. 1 oo el et AREMAS By AR AR A S 1 8Pl

i nventi a0, actbioc toamowetthe casivh il anbithdinjeetibRinBEdE @ﬁgaowm BfdchédBefgd 2l Ni ng
plate 2 with the area of the bird 5 to receive the fluid dose(s)

posi ti oned & @predpiermped exeadsl operative injectminmosijiop! dibe igject@eremdsnl$,\26 dthe
neck of the_bird.s ,he-targeted area, but any other areas of_the bird,

i ncl uding t ﬁlge %eregtf_ 4 ? %Pﬁﬁ%g&\kﬁ?&g&ﬁ’& TPRERE Q%@Téﬁn@)éhes@e&lfeeﬁﬂ’%e%e@ei ve
the deliver ﬁgnetl_fa’tdlﬂhg KAV erlfiig MRS deRRRY ihje&idnAddHht JTRYe Bigd.used to prevent
escape of the bird. Pressure of the bird against the retaining plate 2 can
engage and act uatéhen thei carhiet d0awtdi that meetilee 1) B themtwr afe iro theowaerided

[ d_.r.he i.pj ect.ion. | Q attached theret t
ot edot ol natP S SHLHEARRRTT 70 76,758 Potie fif (o ThsmPHCeT21,c¥ wias 25,
26 of the paastkesyhbwitth ikgk @@tﬁvawara%lﬂxffhtfcgﬁy,ral@td%gdﬂﬂég é@gﬁ.@a?enﬁggriélhe

aperture 3 therein, to penetrate the skin overlying t ected 1 njection
poi nt of th&obpBd2,353 incorporated herein by reference in its entirety, or by a system operator

to deliver the fluid doses through their respective needles 14, 15. The volumes for the
delivered doses are selected depending on the treatment protocol administered to the
20 birds. A suitable adjustment means, for example, as taught in US Patent
No. 5,312,353 can administer doses from 0.05 to 4 ml per dose. The volumes can be
identical or different between needles. It is contemplated to be within the scope of the
present invention for the fluid doses delivered to a recipient bird to be the same
therapeutic fluids or different. The delivery systems of the present invention can
25  deliver the same fluid to two different positions in the bird or two different fluids that

may be incompatible or unstable when mixed.



Wien the carrier 10 and the needles 14, 15 thereon are in the extended 15
position with the injection 25, 26 ends, in the bird, the dose distributors
31, 32 are actuated by a switch neans activated automatically, as
described in U S. Patent Serial No. 5,312,353 incorporated herein by
reference inits entirety, or by a systemoperator to deliver the fluid
doses t hr ougWhhtisiclainedgect i ve needl es 14, 15. The volunes for the

del i vered doses are, sel ected _dependi ng on,the treatnent protocol

admi ni st ered-t o tNeIRStN ngedle pupNQrt ¢PMIISHMG ust ment  means, for exanple, as
taught in US Patent Q%a§8§12,353 can adm ni ster doses fromO0.05 to 4 nl
per dose. The vol unes ‘can abe’ identical or different between needles. It is
contenpl ated to be wi t(h)an érteplate bpeinght lehe two selsseitialln paralleldordspivhémem f 1 ui d
doses delivered to a recipient bird to be the sanme  therapeutic fluids or
di fferenf. The delivery AFathong ipsuiiahle foy scelving avhenk bortienPf 2 lagsh oRfer t he
sanme fluid to two differﬁﬁ@ctigﬂﬁ&%dl ns in the bird or two different fluids
that nay be inconpatibleor unstable when nmixed. -9 What is clained is: 1.
An injection needl e syppobise plaehavisg Bideast (@ récebrs csach Bdcessconfigupl dbe
having at | east two substantially parallel bores, wherein 5 each bore is
suitabl e for receiving acseixing ajoibrafde ajfeagt oncdaipetiomaeediasj ect i on needl e;

(c) a base plate havi t, e . [ ecess c i for
receiving a hub of thgg)a? 1?de}:)as c%hg}a@eg%i %)r?‘gaﬁg%d%}éc{ ﬁ%@ﬁaﬁ%% bgée}%gl% ng
clanp famp engagi ng and hedediengithifgtshetdsPtnd he 10 needle within its recess;

and (e) at least two fluid connections, each fluid _connection capabl e of

communi cating with thde) Aj kest brp Blaidapennkeionse caghy Bidhgongetioss carqble of

recesses of the base pl aéoefmn%éicgtin Tvrs}ﬁh 1Hd; %&ﬁc?nnne%ﬁﬁqlu% rgéf*%ﬁ‘pe%{)b o%g%ﬁrtlge' ng to
Bt hg t e ate

Claim1, wherein a distance sepa e recesses of sep
greater than a distance gegesdfithgbiselate.

15 2. The injection needle support according to Claim 1, wherein a distance
separating the recesses of the base plate greater than a distance separating the

bores of the end plate.

3. The injection needle support according to Claim 1, further comprising at least

20 two injection needles, the shank portion of each injection needle extending
from the hub of the needle to an injection end, the hub of each injection needle

being received within one of the recesses at the base, and wherein the injection

ends of the injection needles project through the end plate and are arranged

substantially parallel.
25
4, The injection needle support according to Claim 3, wherein the injection ends
of the injection needles have bevels.
5 The injection needle support according to Claim 4, wherein the bevels are
30 oriented in substantially opposite directions.
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bores of the end plate. 3. The injection needle support according to Caim
1, further conprising at least 20 two injection needles, the shank portion
of each injection needle extending fromthe hub of the needle to an
injection end, the hub of each injection needle being received within one
of the recesses at the base, and wherein the injection ends of the

i nj ection needl eThpigpein rteladkawgppdrheccenhhgaﬂoamhimﬁdmmraﬂqeahgﬂ@ortions
substantial ly par I Iel 25 4. The. injection needl e support according to

Cl ai m 3, wherein® 1Wﬁf*é‘8’c‘?§9f413ét48’§rgeof the injection needl es have bevels.

5 The injection needl e support according to Claim4, wherein the bevels are
30 oriented in substantially opposite directions. - 10 6. The injection
needl e suppdrt adberidjestod meédlai support wherding toh€ladhahk wheteln s claafp ishe
injection needles diverge. 7. The injection needle support according to

d ai m 1, Swher ei ns¢wEed ]f*rﬁ gsdene secured with a fastener. 8. The injection
needl e support according to Caim1l, wherein the clanp and the base plate
have contacting surfaces, and further conprising mgnets attached to clanp
and t he base.pl atﬁwf1ﬁjecﬁ@:€ﬂéddlk9sdpb&t@l:@ﬁ@ng®o Civembig Seheptiattige cld@p And Ak
injection delivery assenbly, rising: (a) an injection needle support,
conprising: (1) taspake hf("?)coé‘ n’g% swiface and\firber gommsisig mognetasiaesst i al |y

paral l el bores, 32 ay@ﬁgén%:tﬁjegc 88?&3 ﬁu&%‘t@?@l‘ ft8rther gg]\é%eng a shank

portion of at | eas on nee ase pla aving at | east
two recdgses, each recess configured for receiving a hub of the at |east
one L ect! 09n An injection delivery assembly, comprising:
(a) an injection needle support, comprising:
(1) a base;
(2) an end plate having at least two substantially parallel bores,
15 wherein each bore is suitable for receiving a shank portion
of at least one injection needle;

(3) a base plate having at least two recesses, each recess
configured for receiving a hub of the at least one injection
needle;

20 (4) a hub securing clamp for engaging and holding the hub of
the needle within its recess; and

(5) at least two fluid connections, each fluid connection capable
of communicating with the injection needle hub received
by one of the recesses of the base plate,

25 wherein the carrier is slidably mounted on a guide means;
(b) a dose distributor operably communicating with the fluid
connection;
(¢) a fluid container operably communicating with the dose distributor;

(d) an actuator operably connected to the carrier, the actuator capable

30 of reciprocally moving the carrier and the injection needle support
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needl e; 20 (4) a hub securing clanp for engagi ng and hol ding the hub of

the needle within its recess; and (5) at |least two fluid connections, each
fluid connection capable of comrunicating with the injection needle hub
received by one of the recesses of the base plate, 25 wherein the carrier
is slidably nmounted on a gui de neans; (b) a dose distributor operably
comuni cating with the fihud directoom edisiantially phradlef ftaiithle dujattainnendsopettabl y
communi cating with the dose.distrjbutor; (d) an actuator operably
connected to the carrieﬂWGQW€133?k§i%ﬁ'capable 30 of reciprocally noving
the carrier and the igj I 5 in a direction
substantially parall e:aé)t%g%1 glﬁ%jﬁg?tﬁiagﬁwgﬁgtsmeo?&ﬁ%ﬁ i njection needles; and
(e) a switch nmeans for, activating the actuator. 5 10. The injection
delivery_assenbly according o Claim$9, further conprising a retention

pl ate havi ndsan gﬁ?@rlﬂf{c@?n %ﬁ]é"eébé‘isiem 7505158 do Loakom T CHPREHN®R  ends
of the injection raj Qihgh 0 jer and
the injection neer%tlglg'ﬁéﬁglg%r@\?{%e?ﬁegéu I'S ’iﬂﬁl@g%eq.gﬁ %ﬁ%%fﬂ%gs% %ﬁhtgﬁ?lﬂi‘%io 1. The
i nj ection deliverydasShatijyctinmcmedicn grajat Crangh Be apentdid evhenahpedrdémgda
housi ng. 12. The j nject.ion d?liver assenbly according to aim9, further
conprising a bit Hemperst %W&é.thef%onllg.m Fhexteijedqiosiiendel i very assenbl y
according to Caim9, further conprising a controlling neans for
automatically activating and extending the carrier and injection needle
support 10hedla biThd infectias delivere dsembihacdoediag o rCaiph &f €urthell 2omprising a

housing.

12. The injection delivery assembly according to Claim 9, further comprising a
bird retaining device.
15
13. The injection delivery assembly according to Claim 9, further comprising a
controlling méans for automatically activating and extending the carrier and

injection needle support when a bird is positioned on the retaining plate.
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