' RETRA@EA@[E&SXRINGE W TH @-CLCSED BARREL CROSS- REFERENCES TO &EEA#%S
APPLILEA ‘ghﬁéﬁ‘°m This -application is a Continhuation-In-Part of
application Serral No. 07/714,431, filed June 13, 1991. BACKGROUND OF THE

4 NVENTI ON 10 The present day danger to doct ghi Sh qedr ses
resulting fromusing syringes is well known. But t user,
cont agi ous di seases such as Al DS and .hepatitis have of a
syringe a catastrophic event. Yet notw t hstanding all of these dangers
and 15 = problens, the conmon syringe t+tlat has been sold for years and is
still used in volume, remains the sane. Wile this syringe nmay use a

renovabl e sheat h, thi xRpteeeTNd1.FiFdaiNeE wiTH & aslosEmi gitrgmadvert ent
needl e pricks, that often occur in just trying to return a used hypodernic

20 needl e to the sheath. Al so sheaths do not protect against the

danger ous and hi ghl y QROSS-REFERENGES Td)\REIGIED APRETTARTIONSere are

syringe designs that have the capability of retracting the needle or the
needl e hol der into the syringe 25 barrel, as exenplified in U S. Patent
Nos. 4,8%8,870 andhiss50appdich&ionet réet tthe Gentilnuphionthn-Bartel ,ofind

in US. PatenpNosatho B3k b 4. 7R 223 Dat £ 8od agank he3negdbe . hol der
into the syringe barrel. The latter U 'S Patent Nos. 4, 747,830 and

4,790, 822 additionally disclose 30 breaki ng off the end of the plunger
shaft and hol di ng t he needl eBAORGROUNDI oFnTHEE INFENEILONThe approach of
retracting the needle or the needle housing into the syringe barrel has

t heoretical advantages. But in actual use the designs disclosed in the

‘af oresail® 35 patlhe presenprdagndanger tepdectiors, mediwsr andrnuases not

- 2- cost eff%éu‘iﬁl:itrﬂfyf%ﬁ %&Q‘?{Ei%’)‘ﬁ:%??gé”%a%é‘iﬁkﬁBQnQreSBG{: RIPP) ens

I n | eaving substantial anounts of” flul n .

subsequent user, contagious diseases such as AIDS and

hepatitis have made the reuse of a syringe a catastrophic

event. Yet notwithstanding all of these dangers and

15 probléms, the common syringe that has been sold for years

and is still used in volume, remains the same. While this

5yringe may use a removable sheath, this does not

effectively protect against inadvertent needle pricks, that

often occur in just trying to return a used hypodermic

20 needle to the sheath. Also sheaths do not protect against

the dangerous and highly injurious reuse of hypodermic
needles. - .

There are syringe designs that have the capability of

retracting the needle or the needle holder into the syringe

25 barrel, as exemplified in U.S. Patent Nos. 4,838,870 and

4,650,468 that retract the needle into the barrel, and in

U.S. Patent Nos. 4,747,830 and 4,790,822 that retract the

needle holder into the syringe barrel. The latter U.S.

Patent Nos. 4,747,830 and 4,790,822 additionally disclose

30 breaking off the end of the plunger shaft and holding the
needle and holder in the barrel.

The approach of retracting the needle or the needle

housing into the syringe barrel has theoretical advantages.

But in actual use the designs disclosed in the aforesaid

35 patents have proven to be impractical in operation, are not



the barr I afLer t he needl e or needl e hol der have been retracted. Further
the dlfferenc in the operatlon of the 5 ne ns:relative to the old
combn é r ‘5 %ﬁ'e so great that the safety fact '

sufficient to justify their adoption. The patents |¢hgh peen Replickdlr awi ng
the needle into the barrel have very conpl ex nechi : i | eithe 10
di sadvant age of being costly to make and are basi al in

operation. The nechanisms within the barrel volume for grasping and
retracting the needle are so bulky it i<<difficult to sufficiently eject
the fluid fromthe syringe barrel. So in retracting, substantial anounts of

15 liquid gt eéit)fééb}\h@ ﬁér Ryt %:Jeeaé‘xﬁ’éﬁ% @ée{:p mEYx%'fa'cftutz@ S daglui d

is retained in the barre ILs still |eaves t ringe in a_less
desirabl e coﬂ&ﬁﬁ%ﬂ#'P6Ph&e§EO§§l1eE¥§§EtFBPF§a§t§§ |ﬁ@%uﬂ§sa9@e$¥u§@ﬁﬂle
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into the bar ft%tahe"c}lﬁ ""'s%t%e'%?’ tﬁ¥§£¥r S acHUREX A PEC AN SERfE9hient to

acconpllshln es such syrrnges expensive to make and
subject to oﬁ@ﬁ&ﬁﬁﬁwﬁhﬂlnuﬁﬂoﬂkﬂﬁnof t hese systens require that the

forward end of th@h%/pamteed&een%%e wIlaﬁaeawht;nﬁﬁé AbkadeeiRtbhele ot
actured at a 30 I easo | ¢ "cost or cannot be broken

capabl e of bein
easily. Furﬁ?&?‘e{qﬁe%?‘é%gl BREY s e COTEH S¥ak SLCERRN LSS ngEhatr udaYsl | YR%eak
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broken to ren € Syri nge I 'nopera Ie an € SyTinge
needl e and thigme for3grasping and retractlng the needle are so bulky

it is difficult to sufficiently eject the fluid from the

syringe barrel. So in retracting, substantial amounts of

15 liquid are left in the barrel to leak out later. Even if

this liquid is retained in the barrel, this still leaves

the syringe in a less desirable condition for disposal.

Essentially a syringe is a very simple device and it has to

be kept simple in construction and in operation as well as

20 being inexpensive to make; or it will not achieve wide

acceptance because of the large number of syringes that are
used each year.

The patents that disclose retracting the entire needle

holder and needle into the barrel, 1likewise have very

25 complex mechanisms for accomplishing the retraction that

makes such syringes expensive to make and subject to

operation failure. Some of these systems require that the

forward end of the syringe be frangible. These syringes

all are either not capable of being manufactured at a

30 reasonable cost or cannot be broken éasily. Further the

frangible section makes the syringe structurally weak at a

very critical point, and also makes the syringe unsealable

after being broken. Some of these systems also require

that the plunger shaft be broken to render the syringe

35 inoperable and to assure that the syringe needle and holder



cannot «be pushed back out of the forward end of the barrel. The probl em
mnrh thlﬁmhﬁ”% %t t he pIunger shafts are difficult td break in practical
use. EvE ‘h& shaft can be br oken, the effOFT—TBTHBTH§‘§6—FS—drstastefuI

Repkdéd)l of t he

J to eject
fromthe syringe barrel and cause an accidental p : hypoder mi ¢
needl e. Further in the systens that retract the needl e and hol'der into the
10 barrel, after such retraction the-3arrel is essentially not closed at
one end. So the fluid is rel eased, maki ng an obvi ous ness. The two

systerms desi ggphBg! pEChEaRka! BacResL S AN diSfadddhd i BAld Farlade

de3|gn t hat I’TB. es t yringe exgenswe and ex to make, SO t
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that retains &%Feftacted Syring arrel he syrrngé and
the fluids | fbVAeuBamess. anhehatveasystenss p@§§ﬂgl‘3f tlhrﬁt‘z hée‘éea¢§d the

condition. needle and holder into the barrel have a design that makes

40 the 5 syringe user, because the syringe use
- fact that the unattached needl e and needl e hoLderJ

E*%

the syringe expensive and complex to make, and so the price
15 and complexity makes the syringe design unlikely to be used
in the future. _

There is therefore, a real and demanding need for a
new and improved syringe that easily, gquickly and
positively retracts the needle and needle holder into a

20 sealed condition within the syringe barrel, which has a
means for easily breakihg off the shaft from the piston
rendering the syringe incapable of future use, and for
providing a simple and easy means of sealing the open
forward end of the syringe in locked manner so that the

25 syringe needle and holder cannot inadvertently escape or be
jarred out of the open end of the syringe barrel, and that
provides a new and improved syringe that is relatively
inexpensive to make, is simple and positive in operation,
that is safe and easy in use, that allows maximum ejection

30 of the fluid from the barrel in use, that locks the needle
holder from being inadvertently withdrawn into the barrel,
that retains the retracted syringe in the barrel and seals
the syringe and the fluids in the barrel, -and that can be
disposed of in the sealed condition.



-4 SUIWARY Ok THE | NVENTI ON The present invention provides a retractable
syrsl nge [élpﬁMm&cllaat he needle holder is releasably positioned and 5 secured

in the forward open end of the syringe barrel. The piston—and-the—shaft
~operate as a plunger in the syringe, to draw in anggEmpansBeech Repliced i N t he

normal manner. Wen the syringe has been used and t fensed,
the plunger is forced in with slightly greater fgrce norma!
dperation to cause the piston to engage the needle ng'er S

then pulled rearwardly pulling the pistes#-and thé joined needl e hol der,
rel easing the rel easabl e connection to the forward open end of the barrel.

The conbination piston and neefthfyAig} & e iﬁ\?éh%ﬁoN retracted to a
position adj acent the rear openrng o € syringe pbarrel, where the shaft
is broken off at a weakened section adjacent to the pi ston in a quick and
easy manner. The [¥isd Cplré@ét&i: ninveAtPOAI provides et Théd O

end of the ban criiohy B Jedffe fofietiis | FPSRRERLY npakisdanad aad
open forar d sewunsd tive ther forvard opehni egdrreﬁn’shet ‘.synhngetbai-helshafﬁe are
positioned i diaddie {d Vs SRSP:el eﬂgF%hgsbgr qu#?g@? Il r%%ﬁ and

locking the shaft in a position tha the
novi ng ar oundF9 {5tk iPapng digpense dppyips aéc‘éhﬁlﬁgmllmaansrnpltﬂlmd

straightforwaimd sy®imgs, hasUbedth usdd %mtiﬁé“eﬁéglg?nﬁlﬁs?@nda%e
rechen ST, W PSRRI S e qan in
st ruct uié. Tim:n@llr |q'55&rattttl.m ebolscapsai thet pespbat mkﬁrfmgggwg;é?%é 219
one o of et ma et ol A SO U6
hol der in th@llﬁ'%or"el arh%)l dth@ theineddl geedle holder, releasing the
releasable connection to the forward open end of the
barrel. The combination piston and needle holder are then
15 retracted to a position adjacent the rear opening of the
syringe barrel, where the shaft is broken off at a weakened
section adjacent to the piston in a quick and easy manner.
The piston retains its position and seals the rear opening
of the barrel and restrains the needle holder from movement
20 out the rear end of the barrel. The free end of the shaft
is then inserted into the open forward end of the barrel
and sealing means attached to the shaft are positioned into
the forward open end of the barrel, sealing the barrel and
locking the shaft in a position that holds the needle
25 holder from moving around in the barrel.

All of this 1is accomplished in a simple and
straightforward manner, using straightforward and
understandable mechanisms, and that does not require major
breakage of what are essentially difficult to break

30 components within the syringe structure. The syringe thus
ends up with the piston blocking and sealing one end of the
barrel, and the shaft sealing and locking the other end of
the barrel, with the shaft projecting into contact the
needle or needle holder in the barrel, holding the . needle



-5 frE}.m sovenent. The entire package may then be disposed of in a safe

and i npl e nanner. This does-not require the use or reliance-upon a sheath
to covermvﬂ%”@%Hnbf t he hypoderm c needl e aft sed, and
does not allow the syringe and needle to be Fquﬁdhw@mgﬁdﬁmﬁﬁutdrestrl cts

any contact with the needle or the fluid that? h|___n t he
syringe barrel, from being dispensed or spread rea of
di sposal of the used syringe. 10 st ect of this

i nvention to provide a new and i nproved- setract abI e syrl nge that corrects
the shortcom ngs of other prior retractable syringes. Qher objects and

d f ot eco arent, upon a
Tondi ng. of it qh WOPERenel TS CHYFRL Blokhop. B7Y oRRefbE, dRPRRERG, o5
the drawi ngs im atrsafe| ard $l@9lesmdesegnate | i ke parts throughout and in
whi ch: BRI EF DESCRPTE Oddds ThEt NG 2@nEi WLE by Srép.aﬂsee &1 gn

view of the retractaple syrin W th portions cut away, ure IS an
enl arged sect® %% vF%wFPéﬁEn%Bﬁ ENfe of. £he hyppdermic meedle affpguit 3
is an enlsr g&mdﬁemaised,e\aﬂcﬁlﬁijts)lhdﬂ a9 13w Ehef sl}!rgﬂ &nthaHaie%bS an

enl arged secty on Wt n on line 4-4 of, Fi ure 5 .s an

enl arged sectlrlsegnnge \%egdw t%ﬁg % hee 36s tréqé"%f aﬁygtﬁ%‘"‘;glacﬁ §utd ethe a
perspective wiesdl# ohetpestfdmishctlut twasplforger]lyFiguten/ tise asyringe
perspective wowf,  PPolesdifigCRikbShsed o’ spread around in the area

of disposal of the used syringe.

10 It is therefore an object of this invention to provide
a new and improved retractable syringe that corrects the
shortcomings of other prior retractable syringes.

Other objects and many attended advantages of this
invention will become more apparent upon a reading of the

15 following detailed description and an examination of the
drawings in which 1like figures designate 1like parts
throughout and in which:

BRIEF DESCRIPTION OF THE DRAWINGS

20
Figure 1 is a side elevation view of the retractable
syringe, with portions cut away;
Figure 2 is an enlarged sectional view taken on line
2-2 of Figure 1;
25 Figure 3 is an enlarge sectional view taken on line 3-

3 of Figure 1;

Figure 4 is an enlarged sectional view taken on line
4-4 of Figure 1;

Figure 5 is an enlarged sectional view taken on line

30 5-5 of Figure 1;

Figure 6 is a perspective view of the piston end of
the plunger;

Figure 7 is a perspective view of the needle carrier;



Fi ,gurésﬁ 4s aJdongitudinal sectional view of the syringe body, illustrating
tHé-LnitLgé jnsertion of tthe' needle carrier; Figure 9¢is a viewsimlar to

Fi gure gﬂ’&?%ﬂhﬁﬁe S piston latched on the needle—ear++ers—Frgure 10 is a

simlar view, with the piston and shaft w thdr awrharsteet Has BearRtplacedar ri er

and needle retracted into the syringe body; Fi gure | [ roview,
with the piston shaft 10 broken off and the pist ¢ arrier
I*ocked in the retracted position;, Figure 12 is a sSimrT- ew, wth the
shaft inserted and | ocked in the opposite-end of the body to enclose the
needl e; "15 Figure 13 is a sectional view taken on line 13-13 of
Figure 12; Figure fiyise agvi 8% S M bRk itQaindyr eséﬁt%hgla Jpd; figd the
alignment neans between the piston and the needl e hol'der, and 1l lUstrating
ej ection of fAYFNISobody, ildumkrating sthevilgwtsiad | dpsestipgural 1thew th
the piston anketitisllcawigiey interlocked; Figure 16 is a vi ewh5| (rjn lar to f
Figure 14, with a ngtiye piston ring.and illugtrating the drawing o
fluid into the syﬁ%"iefé 2% is 8 ‘ﬂ‘%}ﬁr&l%?iia§ arCent@g&ment LR pbRei on
of Figuré 16Pidtan dakched @i the pesdbe cangieFjgure 18 |sna si de (ih
el evation view of ghasd Uty & afi il 136 L bHSERAt Lhgebhe, YSesf e
piston ring as, a cgggéitiﬂfﬁg{cagépﬁl%%rglég’ hh%éu%égléglgga %#%es?af
el evation vi &FBRERHHAN ddhe drerdie grrpier cnd Mepdle 202txacted einto
simlar to Fitgie eyblingdiaysdig; t he piston retained in the syringe with the
needl e hol der att%%3¥¥e 11 is a similar view, with the piston shaft
10 broken off and the piston and needle carrier locked in the

retracted position;

Figure 12 is a similar view, with the shaft inserted
and locked in the opposite end of the body to enclose the
needle; '

15 Figure 13 is a sectional view taken on line 13-13 of
Figure 12;

Figure 14 is a view similar to Figure 5, with a
modified alignment means between the piston and the needle
holder, and illustrating ejection of fluid;

20 Figure 15 is a view similar to Figure 14, with the
piston and needle holder interlocked;

Figure 16 is a view similar to Figure 14, with an
alternative piston ring and illustrating the drawing of
fluid into the syringe;

25 Figure 17 is an enlargement of a portion of Figure 16,
with a detail of the piston ring;

Figure 18 is a side elevation view of the structure of
Figure 16, illustrating the use of the piston ring as a
capacity indicator;

30 Figure 19 is a side elevation view of a modified form
of the piston;

Figure 20 is a view similar to Figure 11, showing the
piston retained in the syringe with the needle holder
attached;



-1- Fi&g,_UI;:e 21.is an end view of the syringe, illustrating the orientation
of ..t he plquer with the syringe body; Figure 22 is a side elevation view,

partTaIW§m§ Cti'%hed, illustrating a.pre-use sheath secured over the 5
Needle; Figure 23 is a simlar view illustrating_ an alternative
needl e sheath arrangenment; Figure 24 is a secti Gihig/Shes l'ine
24-24 of Figure 23; 10 Figure 25 is a sect - lar to
Figure 17, with a different "O' ring; Figure 26 i Vi ew

simlar to Figure 6 with a different fr<emngi ble séction; Frgure 27 is a side
el evation view simlar to Figure 15 19 with a different frangible
section; Figure 2&s;i Ctiicd MHEW tAKYE Hhd | i23:28 191 Jd : 27,
Figure 29 is a sect]jg?)lr% 923,' elw ta een on ﬁ%e 29- 29 é(}%l%%gy'r elq'llG; %(l)g@l&;

Fi gure 30 istResioFdantafdamnn Pl itde FHIIRT (DL gihe aYvdREe PAdWifi ed
barrel and shaft stigfidd zaia onigongt r 4gfeonelEvationdl views, SigdttiaVigw to

Fi S 11 and 31, wih ¢t i st d needl e hol der int i
Gt ucture 255G Tt HE Ao BRBCHFRoRPESERREE 2] € the

el evati o seailedda; view sinmlar to-that of Figure 5 illustrating the
modi fied embodi ”E'%tigdl-ef! gyse 3L FLouL§nidabs av;*r’év?""_ iﬁhls%ﬁ:attﬁng quig o
show ng an 30 alternative structure or interlocking the piston and

needl e hol deRltErpatd vy needle sheakinl axyangeme®hi on | i ne 34-34 of Figure
33; Figure 35 is iy A4 idrat8ebt96h813%iethedkes e 13ne JU-siProfnd
needl e hol der_.i nterl_ocked;
_ Figure 23;
10 Figure 25 is a sectional view similar to Figqure 17,
with a different "O" ring;
Figure 26 is a perspective view similar to Figure 6
with a different frangible section;
Figure 27 is a side elevation view similar to Figure
15 19 with a different frangible section;
Figure 28 is a sectional view taken on line 28-28 of
Figure 27; .
Figure 29 is a sectional view taken on line 29-29 of
Figure 16;

20 Figure 30 is a side elevation view similar to Figure
1 with a modified barrel and shaft stabilization
construction;

Figure 31 is a similar view to FigureS 11 and 31, with
the piston and needle holder interconnecting structure
25 being modified in a new embodiment;
Figure 32 is a side elevation sectional view similar
to that of Figure 5, illustrating the modified embodiment
in Figure 31;
Figure 33 is a view similar to Figure 5, showing an
30 alternative structure for interlocking the piston and
needle holder;
Figure 34 is a sectional view taken on line. 34-34 of
Figure 33;
Figure 35 is a view similar to Figure 33, showing the
35 piston and needle holder interlocked;



-8- Fi;gu%e 36 is simlar to Figure 11, wth the alternative

sfructure E;qghgure 33; Figure 37 is a front engexlgngi_%bg’gingLure of
Fi gure §§?“§hdwnhg the action of the needle hol retaining G clip;

Figure 38 is an enlargement of a portion of Fi gurrhis3Bect Haspes ¥PENTG t he
C-clip hinge pin connection with the barrel in 'rm’rf_“ Eﬂ e 39 is a

viewsimlar to the forward end of 10 Fi gure 33, d h nodi fied
€ clip connection to the barrel; Figure 40 is a front” end-vi ew.-of the
structure of Figure 39, showing the act8mn of the Cclip; and Figure 41 is

~an enl argenent of a portion of Figure 39 15 Il l'ustrating the hinge
connect i on in mor @igaial | 3PESGR PILEMEE ThE PREREREED EVBODLVENTS the
Referring now to Figure 1, there is I1llustrated a 20 retractabl e syringe

10 having a ROFPERREVEnGETNEtuEe P Fhgurer33iel and other suitable parts

of the syringe argigage of7 aipl astfrombt endalviewhotis 4 ypepaytapre. of The
syringe barr hasg .a fohmand en%815 an%.a r earwar,

. 12 open d1l
Rel easabl y pgéﬂflirSne Sirn PREVELFnar8endS §'°tnhe°fS t ee("]’lefa}cﬁ dglrola%esrenbl y
18. A nbvabretplinigegr Chrad ip;pi ston 24 with an 0-ring seal that is

connected 0 a Shatluuld Al exkeRds Qubrdt QBCY BALLTDOLA R o3 12

A thunb driven_ actuator surface 16 : e end of the shaft gacts With
finger grip 26lyptrpéisgentbad Gfciie hdngs pin3oconpechion dntthulthe he
- piston 24 inphbeehaihemora detatanner of operating the syringe. The
pi ston 24 has rreag,s'for ggas ingdthe end .32 .of the gﬁedl hol der 18, i ch
will be descri bed MH%Er & Uet i ® nEHRY nFAFE3%ant piPPs ?ﬁ"arﬁéidﬁa h&lder
rearwar by tBigheepddptilbasttratingeall modinf Hed A-8:113% coriresctismd|te Hdiesi ng
20 and the nggglrgng are all noved into
Figure 40 is a front end view of the structure of
Figure 39, showing the action of the C-clip; and
Figure 41 is an enlargement of a portion of Figure 39
15 illustrating the hinge connection in more detail.

DESCRIPTION QOF THE PREFERRED EMBODIMENTS

Referring now to Figure 1, there is illustrated a

20 retractable syringe 10 having a hollow syringe barrel 12.
This barrel and other suitable parts of the syringe are
made of a plastic material such as polypropylene. The
syringe barrel 12 has a forward end 15 and a rearward open

end 17. Releasably positioned in the forward end is the

25 needle holder assembly 18. A movable plunger has a piston
24 with an O-ring seal that is connected to a shaft 14 that
extends out the open end 17 of the barrel 12. A thumb
driven actuator surface 16 at the end of the shaft 14
coacts with finger grip 26 on the open end of the barrel 17

30 to push and pull the piston 24 in the barrel in the manner
of operating the syringe. The piston 24 has means for
grasping the end 32 of the needle holder 18, which will be
described in more detail hereinafter, and pulls the needle
holder rearwardly to the point that the needle holder 18,

35 the needle housing 20 and the needle 22 are all moved into



I~ ’,_ : -9- a retracted position wthin the syringe
barr el :%ﬁgdﬁiuw?&{ ated in Fi.gure 11. Wth the needle ‘holder in this

posi £ on dle 22 is entirely enclosed w t hin tne vuu umre—of—t he

barrel 12. The shaft 14 is then broken off 5 Replice®4, and t he

free broken end of the shaft 14 is then |nserted m!, rward open
of

end 15 of the barrel 12. The shaft thus functlon the open
forward end of the barrel with the piston closing rd open end
of the barrel, securing and enclosing the-10 - retracted needle.vm_thl n the
barrel. Both ends of the barrel are thus closed and are seal ed by the

t t oneyen ts e need| e and
!tolhz (r)gmil ni ngaf I gﬁeggfgegot Eﬁiea ﬁwe‘fﬁ#ﬁnf{‘heegarr(e%m%% b2 Tefi s3fFow
ready for di shbsdftrated in Figyret Adr eMiddi e sneedie phl@l@aramd }:hused
needl e hol derps@itben| oeked ngede bar rig) el%lf‘éfy PeRLEBaY fvh?lfﬂﬁ]?

|l ed out the rear he barrel arate "
ﬁgans prevent 5 i n‘égdggethHEF f t8m bdnfy ﬁﬂ?fé‘d 4 oI‘ﬁtWée’Pepé aken @ff
connecti dh unfrém 2the pistaasai ,b)&rime:lﬁ/rﬂrlwbu%@:bn eflaseft l&aesaaaetbghv\een

the b I t I "O' ring _sea n5|II
another - embod frefeRoatepr it EnnsuditBe Borted” obe0eRihas, (Bt bh
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the barrel is now ready for disposal.

15 In other embodiments, the piston and joined needle
holder can be locked in the barrel, or are prevented from
being pulled out the rear open end of the barrel. A
separate "C" clip lock means prevents the needle holder
from being moved from the releasable connection until

20 released by the syringe user. Also the space between the
barrel and the needle holder is sealed by an "O" ring seal.

In still another embodiment, see Figures 31 and 32,
the rear end of the needle holder 152 has the grasping
means, fingers 148 and 150. The adjacent forward end of

25 the piston 142 has a projection with a circumferential slot
144. The fingers grip the end of the piston 142, and locks
the piston and the needle holder together. Then pulling
the plunger rearwardly pulls the piston 142 and the secured
needle holder 152, from the open end of the syringe to the

30 retracted position as previously described.

Referring now to Figures 1, 5, 6 and 9, the piston 24
has an outer circumferential groove 49 for receiving an O-
ring 48. O-ring 48 may be made of any suitable material
and functions as a movable seal between the piston and the

35 inner surface of the barrel 12. The "O" ring is preferably
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pair of arcuate. members 30 and 31 each of which form
fingers with internal shoulders 33 that co-act to slide
over the rear cam surface 27 on the rear end of the needle
holder 18. The fingers 30 and 31, see Figure 3, have
sufficient resilient biasing to cause the fingers to be
cammed outwardly by the cam surface 27 to snap in, fit in
or grip into the groove 32 of the needle holder 18.
However, the fingers 30 and 31 are only arcuate sections,
and do not enclose the entire circumference of groove 32,
for reasons that will be explained in more detail
hereinafter.

The piston also has a circumferential slot 65 between
a pair of rims 57 and 59, that have an outer diameter
slightly smaller than the inner diameter of the barrel.
These rims 57 and 59 provide longitudinal stability to
movement of the piston and also for other functions that
will be described hereinafter. The piston 24 is connected
to a piston shaft 14 by a pair of radially spaced frangible
members 37 and 38, see Figures 4 and 5, that in turn are
connected to a plurality of interconnected 1lath type
members that are formed into a substantially outer
rectangular configuration that corresponds with the inner
surface of the barrel. The composite interconnected lath
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menbers,. ¢ that ..are formed: - into a substantial | y outer rectangul ar
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The conposite inferconnected | ath -11- type ﬂmﬂmnnihf

eircunferential cross sectional area, see Flgure f the lath
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t'urn connected to | ath nenber 88 that is connected to Iath nenber 87 t hat
has a side projecting |lath menber 89. Hii-may be understood that this
.entire conposition shaft structure 40 provides lateral rigidity against
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a 30 poi nt 2édj aéemnqebri{:qz@ p{rg;{oonthe open end of the barrel 15 as
illustrated in Figure 12. Collars or discs 34 and 42 are

molded into the shaft 14 and extend outwardly, see Figures
15 1 and 2, to provide centralized positioning of the shaft in
the barrel 12.

The frangible sections comprise lath type members 37
and 38, see Figures 1, 4, 5 and 6, that are radially
aligned and have a relatively thin cross-section. These

20 lath members may be broken when subjected to lateral
bending forces in a given direction. These lateral bending
forces are resisted by the other cross sectional
configuration of the lath member 14 as previously described
and as illustrated in Figure 2. The lath members 37 and 38

25 are also scored at 39 on either side or both sides of each
member, which further facilitates the breaking of the
frangible sections 37 and 38. The frangible members
interconnect the remainder of the shaft with the rear side
of the piston 24, thus allowing shaft 24 to be broken at a

30 point adjacent to the piston.

In another embodiment, see Figures 26, 27 and 28, a
modified frangible section is substituted for the 1lath
members 37 and 38, primarily to provide added 1lateral
stability. In this embodiment the lath members 138 and 140

35 corresponding respectively to lath members 37 and 38, and



I'n, anot,her enbodi ment, see Figures 26, 27 and 28, a nodified frangible
sectLon[r_Jl% %_(%9 Z#tuted formthe lath nmenbers 37 and 38, prinarily to
provi de de eral stability. In this enbodinent the lath—renbers 138

and 140 35 correspondi ng respectively to la”i"ms RepMded38, and
-12- are made with an "L" shaped cross-section. the "L"
shape for each section is integral with the adJ m I)uu \mbers 86 and
87. Each of the "L" shaped nenbers are scored on all sides

except the 5 outer edges 151, to facthRtate breakage of the shaft in the
manner previously described. The rear open end 17 of the barrel 12 has a
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contact and be cammed t hrough the V-shaped r|n%ﬁ36. Thus the inward V-

shaped proj ection T8¢ $ifags IRAD eMd %7o?f65he Eredt 2 2@s aiahapedind
shape of pistigher BudFadce B3 ahate narsews Q:lﬁ“titd’tl&éﬂenﬂ)lﬂtfé speteimglges

of rim59 cogtact_the side surfaces 9f th roje iond36ad _

prevents pas %‘&e rﬁﬁ% %eﬁ?i\% ‘fhl %r}?gv%lg Isg‘gaéetrhe ]ﬁ%%%%rl nt.o

t he openOendthEtmftrtehanm cpmmemr oéfthengasnetface 335 and thuBhysass

o oup | e SR A SN | © ol gL ngse, ¥l nst el fods,

contact the Sig@edert hEiyssHiheaphoj Tt t@ﬁt36reﬂ‘¥ﬁl% dhghpipkepeafieom
movement out of the open end 17 and through the inward V-
shaped ring surface 36. In one embodiment, see Figures 9

15 and 10, the diameter of rim 57 is slightly larger than the
inner diameter of ring surface 36 and rim 57 has an angled,
canted outer edge surface that allows rim 57 to contact and
be cammed through the V-shaped ring 36. Thus the inward V-
shaped projection 36 snaps into the slot 65. The outer

20 diameter and shape of piston rim 59 is relatively square
and thus the outer side edges of rim 59 contact the side
surfaces of the V-shaped projection 36 and prevents passage
through opening 17. This effectively locks the piston into
the open end 17 of the rear portion of the barrel 12.

25 Thus a pulling force on end plate 16 pulls the
plunger, and thus the shaft 14 through the open end 17, and
also pulls the piston. The end rim 57 will contact the
side of the V-shape projection 36. With a slight increase
in force, rim member 57 can be pulled through opening 17

30 camming the canted surface of member 57 through the opening
of the inner surface of the V-shaped ring 36. This causes
the V-shaped ring to be secured in the manner previously
described, and thus locks and holds piston 24 in the
opening 36. The resilient pressure of the outer edges of

35 the slot 65 against the sides of the inner ring surface 36
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neck 36 is snapped into the slot 65 this essentially locks
the piston in the secured and sealed position where it is
held against the normal applicatién of forces against the
15 piston that would occur in normal operation of the syringe.
While the force required to move the piston from this
locked position, as for example that force required to
insert the piston through the neck 39 in initial
installation, would normally not occur in the operation of
20 the syringe.

In another embodiment, see Figures 19 and 20, the
piston has a different shaped rim member 92 that does not
have the canted outer end surface and also has an outside
diameter generally corresponding to the diameter of rim 59.

25 So in rearward movement of the piston, the outer edge
surface of rim 92 contacts the side of the inner shape ring
36, see Figure 20, in the manner that prevents movement of
the ring 92 of the piston out of the open end 17 and
through the inner ring-shaped projection 36. Accordingly,
30 ring projection 36 does not snap into slot 65, and the
piston is not locked into the open rear end of the barrel
in this embodiment. Rather, the piston is pulled to the
end of the open end of the barrel, and it remains in that
position. It may be understood that when the shaft 14 is
35 broken off, O-ring 88 exerts sufficient outward pressure



36, seé,LFJ gure.20 in the manner that prevents noverment of the ring 92 of
the pistg ék ?ﬂ t he open'end 17 and t hrough the_i nner ring-shaped
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prOJectlon cordingly, 30 ring projection. 36 0€sS to
sl ot 65, and the piston is not |ocked into the ope lﬁﬂnqﬁihg barr el
in this enbodiment. Rather, the piston is pulled t e..open
end of the barrel, and it remains in that p05|t|on rst ood
tthat when the shaft 14 is 35 broken off, Oring 88 exer i ent
outward pressure -14- against the i napt-sur f ace of the syrlnge barrel 12

to hold the piston 24 against |ongitudinal novenent within the barrel, and
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hol der 18 in position e un rst 0o PRSert
into the opent@&nbass aofCthbCQJhr ifelrwazd tqw,te:xanee@ surface omttlhea first

circumferential groove 68. Groove 68 has a forward canted
cam surface 82 and a rear abutment section 28 that forms
15 one side of an O-ring recess for holding O-ring 50 in
position. The forward open end 15 of the barrel has a
reduced diameter end 51 that terminates into a neck with a
lip 58 that has an internal circular hook portion 78 that
fits into the groove 82 in the needle holder. The outer
20 internal edge of the lip 58 has an outwardly canted rim
surface that coacts with the cam surface 82 to provide a
releasable latch for holding needle holder 18 in position.
It may be understood that in inserting the holder 18 into
the open end 15 of the barrel 12, the canted surface on the
25 forward end of the holder 18 contacts the inner surface of
the lip 58 and cams through the opening to the latched
position. The material from which the barrel is made is
slightly flexible with a resilient memory that returns the
flexed lips 58 to the original position. This causes lips
30 58 to snap into the slot 82, locking the surface of the
ring slot 28 and retaining the needle holder against
longitudinal movement in the open end 15 of the barrel 12.
When the needle holder 18 is pulled rearwardly into the
barrel 12 as will be described hereinafter, the cammed
35 surfaces of 1lip 58 are cammed by the canted surface of



25, . formard end of the holder 18 contacts the inner surface of the lip 58
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end of the discharge stroke, | ongi tudi nal pressure qn the shaft
i ncr eased andthe plston in the chamber volume 46. This draws fluid

through the needle 22, passage 72, passage 52 into the

15 volume 46 and fills the syringe barrel with fluid. In the

fluid ejection or injection mode, the end 16 of the shaft

14 is pushed toward the finger hold 26 causing the shaft 14

to move the piston head 24 in the direction of arrow 96,

see Figure 4, which causes the fluid to flow out through

20 radial passage 52 and through passage 72 and out the end of

needle 22. At the end of the discharge stroke, the

longitudinal pressure on the shaft may be increased and

continued causing the fingers 31 to cam over the end

surface 32 of the rear end of the needle holder 18, and

25 thus hook or grasp into the circumferential slot 32. The

fingers 30 in grasping the needle holder 18, secures the

needle holder to the piston 24. So when the piston 24 is

pulled rearwardly, the piston pulls the needle holder with

it, causing the needle holder to cam open the lips 58 of

30 the open end 15 of the barrel. This pulls the needle

holder 20 and needle 22 into the enclosed position as
illustrated in Figure 11.

The increased force required to cause the fingers of

the piston to grasp the needle holder is of such magnitude

35 that the syringe user has to intentionally and thus
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secures the needle holder to the piston 24. So |ston is pulled
rearwardly, the piston pulls the needle holder w't h@ﬂe needl e
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This pulls the needl e holder 20 and needle 22 into p05|t|on as
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construction of the syringe, unger T.e
t hr ough rotaI?ﬂ% the ph§§gnp?és§ﬁn@oved to cause fluid to pass through

the needle 22 thus ejecting the air. In this operation it
is necessary that the volume around passage 52 be
15 observable to assure that no air has collected in the end
of the barrel. So it's also necessary that the grasping
fingers 30 and 31 are aligned as in Figure 1, so as not to
block viewing the volume 48 and passageway 52. Accordingly
in initial construction of the syringe, the plunger i.e.
20 the piston is aligned through rotating the thumb pressing
member 16, which aligns the fingers 30 and 31 in the groove
SO that they do not shield the opening of passage 52. Only
a single passageway 52 is shown to conduct fluid from
volume 48 to passageway 72. It may be understood that
25 there may be more than one of such passageways through the
end of the needle holder, but the preferred embodiment has
only a single passageway as it has been found that a single
passageway is better capable of conducting fluid and air
from volume 48 out through passageway 72, and not trapping
30 or retaining an air bubble in the upper end of the volume
48, in operation of the syringe.

In other embodiments of the invention, see Figures 31
and 32, the barrel 12 has a straight inner cylindrical
surface without the inward V projection 36 of Figure 1. 1In

35 this embodiment, the barrel is dimpled 47 by a dimple tool



menber 16, which aligns the fingers 30 and 31 in the groove so that they do
not §h'Q&Qm%#§z peni ng of ‘passage 52. Only a single passageway 52 is shown
t o conduct fron1vo|une 48 t o passageway 72. It may be under st ood
that 25 there may be nore than one of such passiiemeys througn tne end of

t he needl e hol der, but the preferred enbodi nent h

passageway as it has been found that a single pass capable
6f conducting fluid and air from volume 48 out thr and
not trapping 30 or retaining an air btisbte in the upper en the vol ume
.48, in operation of the syringe. In other enbodinents of the invention, see

Figures 31 anﬂo3§roﬁﬂ6ebahr&hw&%dh%&o%éﬂﬁfﬁdﬂﬁs""Ei m |b8dﬁhaéks§Bbﬁace
wi t hout the |qa? d .V pro ectlfn 36 _of RUL gS hi s enbodi

the barrel %p?%% matevial Frgmew ?bﬁ he b ?rr? bfo¥fdBadf LRwR da
proj ection 45vety tcay\ghe Wutslslieodahd ayethes vightrlyal ddeoil ehi ebstibdeher r el
12 is nade i | e, y e} uct es I|ent
mat eri al . Aé%%r%gngﬁ tAknovvn g‘ | & n%%ﬁgﬁeﬁkg 1e|¥q§h§§ +%§ §£

the barred 12thegpide iofy the mmbflzt,hemqfelngamec&uslaengfatuenbaurel
dinpl e 47 thaanaeéahg§ngnaaaehewrd dqwleitwrﬂpét A&k PeHT PheSh ngﬂw%§d

Thus, see Figure,k 31, . thé outer configuratioon of the rear ring 157 of
t he piston ZJPr%h?%hlﬂ%s°FhQ1@BﬁﬁlQEPéﬁ954QQsﬁqIlﬁﬁh%ﬁeds$ﬂ EBgurﬁlaéne 20
as ring 57, newesoutér esnfbyttatfonostatheVrélrt héngnuenbepr QWbeonhéS

reventing t og,fr rawn from h barrel, 12 wt
gxe\r/tl nlg g VE Q{"%}&gg“ang{ﬂ% |ona’|t;g %?85&9%& ulaP b]el% g olf‘he
user. Thi® dumpgung 20n65|Unsgt@7prem6mﬁ1jn£qnancnbdtbmm@ecngtaét wpgthl ed
out of the baﬁﬁgl1ﬂﬁef§d?9%z@ét93ﬁr@%f revéﬁﬁ?RgntﬁE ﬁéSHBdeEB t e&ﬂﬁ t he

di scs 34 and 42 have a | sStance betwee
di npl es, and %BEERABERWRI §r9metbﬁobar§eé 2 whBhaevtpexerthpgughvery large

and intentional forces that would be obvious to the user.
This dimpling functions to prevent the piston from being
15 pulled out of the barrel 12 in normal operation. Also in
this embodiment, the discs 34 and 42 have a diameter
slightly less than the distance between the dimples, and
accordingly the two discs 34 and 42 pass through the
opening between the inner projections 45. This also
20 applies to the ring or disc member 45. Ring or disc member
45 is a second collar or disc member that it secured to the
shaft at a location closer to the end of the shaft, and
which ring 45 functions to provide added stability against
lateral movement by the shaft in its longltudlnal movement

25 in the volume 46 of the barrel 42.
In another feature of the invention, the needle holder
18 has a slot 67 in circumferential groove 68 that receives
the key 54 that is molded into the lips 58 of the barrel
12, see Figures 1, 11 and 20. When assembled, the key 54
30 is fitted into key slot 67 by positioning means 92 or 94,
that rotate the needle holder relative to the barrel. This
locks the needle holder in position and prevents rotation
of the needle holder 18 when screwing the end of the needle
housing into the internal threaded recess 64. This also
35 allows alignment of the passageway hole 52 with the barrel



openi ng, between the inner -projections 45. Thi s al so. 20 applies to the
ring or discuddeigher 45. Ring or disc member 45 is a second collar or disc
menber that 1t sécured to the shaft at a Iocatlomm t he
shaft, and which ring 45 functions to provide adde %‘-’chadtHhs

| at eral nmovenent by the shaft in its |ongitudinal the
vol une 46 of the barrel 42. In another feature of t wyl!:he needl e
hol der 18 has a slot 67 in circunferential groove 68 t S the key

54 that is nolded into the |lips 58 of t#i8-barrel 12, see Figures 1, 11 and
20. Wen assenbl ed, the key 54 30 Is fitted into key sl ot 67 by

posi tioni ng nMeanso Shat &fe t Heder Qjﬁi ddecdreasd Gaituj:ﬁ’éﬂ wEtRttNEe barshe
barrel. Th|50400ks t he @&e holder 0si tion aﬂ% reviggsk?ro ation of
the needl e hd%&™ 1884 r%"\'/ﬁ%e’f SRR e = RousTAgt tRYBE B he
i nternal thretlethd Skesaiihl. thél'rnesedalesdmﬂﬁier as camdaﬁhgrpasagaéwajnesz.

passageway hol e 52y 1:23&9&?@ Eﬁ% r%:ﬂi%.rscié h%t% nenb! agen Ui P E{iﬁebe

aligned with the bars presser o corr y orient
fingers 30 arfPrand tend hb reldtlee Heatesl 182 andl toRl pRlachieeey B2le| key

inserting theyhplsters s | Mo tdka C&@éb‘@é‘%ﬂf.htﬂ?e Sshap @' SBI Fe&88s 162 0int he

barrel 12, a tool such as a_male key_driver fits into and coacfs with the

shape of r ecddle 23, enfd ‘?%a‘?h%rfbe 1e e lreXl 8 hol Hets 1%1dsfh+% BPYENEn
rrmn ng thed}‘ drmarﬂomair@f ehfie ofcatiee rieddibs hblaaghthlﬁeubhpa:riés Biwks abso
al | ows needl g e t i a S
into slot 670 dJ‘egoneeci|1OQ"{(?1e(§a%hae1gl%lldoer ﬁ%t E’g anégaatga £° E]Xe po%h{:
end 94,1Gee tFl’iEguﬂ@%Y 194 afitits 5inge o ket s6 puefiate yneediet heldear 1§nd of

needl e hol der 18. # SWdctH&r Weaibda it [ 1 &S ﬁ\i%tsﬂléfpe%“ aRd | 5450t gkgd
t hereby, which aids in ushlg%x t he peedl € 15 hol de into p05|t|on and

al so to rot atLHHLDrIEAN| G EES HRUKEgrEhy f’F‘EPFtWé?,r%?\H gpd of
subst anti al | \ndedle Hdkde®! 19E 50 duwitdielentroiclhi thom Litsr6deei Agtt be

amount and is rotated thereby, which aids in pushing the needle

15 holder 18 into position and also to rotate and orient slot
67 with the key 54. Further, end 54 substantially fills
the volume 56 in the end of piston 24, reducing the amount
of fluid left in volume 46 of the barrel 12 after the fluid
has been ejected through the needle 22, and also after the

20 piston has been latched to the needle holder to pull the
needle holder and needle into the barrel 12. In pulling
the needle holder and needle into the barrel 12, it is
desirable to eject as much fluid as possible from the
syringe volume.

25 In still another embodiment, the O-ring 48 in piston
24 comprises a split O-ring, see Figures 16 and 17. The O-
ring slot 121, which preferably is made of O-ring rubber,
is larger than the radial slot 49 in Figure 14 and the O-
ring 120 has a wider, rectangular cross-sectional shape.

30 The outer circumferential surface of O-ring 126 has a
groove 122, This groove provides a pair of outer
contacting surfaces 124 and 126 that provide a separate
spaced wiping surface combination for wiping and sealing
fluid moved by piston 24. A slanted edge surface 128 on

35 one end, aids in restricting roll-up of the rearward edge



of f|UId left jn volume 46 of the barrel 12 after LHQ_LLELQ‘EEEagEggen
eJected { hrough the need! e 22, and also after the 20 pi sto

| at ched Fg'Vﬁgzhékdle hol der to pull the needle hol deis Haedhqh£ X

barrel 12. In pulling the needl e hol der and needl e |nq

is desirable to eject as nuch fluid as possible fromt Fafre.

In still another enbodinment, the 0-ring 48 in piston 24 conpr Split
©-ring, see Figures 16 and 17. The 0- ring slot 121, which preferably is

made of O-ring rubber, is larger than the9+adial slot 49 in Figure 14 and
the O ring 120 has a wi der, rectangular cross-sectional shape. 30 The

outer ci rcumsfewélosyiﬁacqﬁ GakdAg @ﬁ@lnasaa h0RUR 117 2vo1uddl 9

groove provides a palr out er contactl surfaces 124 and 126 th t

provi de a sepBRrEtBeEpaddie V\FbFﬁBmgﬁFFBEéa&or?@%‘%% 132 Was y dedided i ng
fluid {myefl_ b¥d§é512’3 eﬂ?ttébsé@aé %%dg?ﬁiﬁfﬁéﬁ It eindp lirfeie 1?%@3)“%
inrestric |n 0 er ward e [ en
pulling a vac Fﬁ €§F QWuﬁeaﬁékfwﬁQ%uﬂ¥e?iﬂf&a?naﬁb FaErTed,
has a defSnedledge m&tmadlfnecaCEmbmduhenal,l lwemt dtigmter2fhg thee©-rithgon
e DA el SoAb8 FL! SULORFRUEEARRb 6Ll 436 S RNGR L. | olEind 15

nodi fi ed enbodi nent, see ure 'S substltut
Oring 120 onP§P§@6952§h9C5ﬁmﬁgOPSGaﬁﬂévﬁdeédNﬁétéaﬁﬁ éﬁePaFléﬂaﬂ25 and

advagt agez ast19 gyﬁﬁettzt@ﬁauq gam@wﬂf@tlrﬁfgcqlnstalmaﬂﬁdﬁ .ng |1 ggt al | atilon It
may be under st oo a e si es.o Orin as
O—?/I ng 48 are such&ghﬂ?y Per‘é‘é 3°‘?0T“P‘?€ t Qﬁest R %?"ﬁ gEAE% t h
novenent 10f tmEOpastnelmas'Rbreanigam a&gee c#ud.‘rhe:ltam iitt @elsrtltg.ciﬁ)norllﬁjrmures
16 and 17 f urt I

an s ﬁg%mbht Wt Rle r&ﬁ]rr{&f §b'f£h rﬂé{gélﬂgnﬁmg Mefb pi%‘io& %91 e

provi des a doubl e seal al ong rela I velly“vi si
on which to cﬁh?bﬁdﬂéntﬁéefpﬁl&hﬁnspllt O'rlng 120 in Figures 16 and 17

is that it further restricts such rolling movement, and

25

also provides a double seal along with providing a

15 relatively visible line on which to calibrate the fluid in

the barrel relative to the position of piston 24. Also the

wider contact surface of the split O-ring 126 provides a

wider contact surface with the barrel. This increases the

holding force on the piston when the piston is in the

20 retracted position and after the shaft has been broken, and

the piston is not 1locked into the open end 17 of the

barrel. Further this wider and larger surface contact also

holds the piston against side movement and thus creates a

longer force holding the needle against dropping by gravity

- 25 when the piston and needle are retracted in the barrel and
the shaft has been broken.

Referring to Figures 1 and 12, when the shaft has been
broken, and the free end has been inserted into the open
forward end 15 of the barrel 12, the two collars or disc

30 members 34 and 42 are thus caused to lock the shaft into
the neck or lips 58 of the open barreljend. The disc 34,
has a solid construction, see Figure 2, and has a canted
surface. This canted surface when contacting lips 58,
allows the disc 34 to pass through the opening. This then

35 places the lips 58 in a locked position in space 44, and



t he barJeI rel-ative to the position of piston 24. Al so the wi der contact
SUFfaCe mhmmhszsnilt Oring 126 provides a w der contact surface with the
barrel. This increases the hol ding force on th en the p|ston S
Fn the 20 retracted position and after the shatﬁmnﬁ een broken, and the
piston is not | ocked into the open end 17 of the Rnumxahls w der
and | arger surface contact also holds the piston ‘emrent and
tthus creates a |onger force holding the needle- aga by gravity
25 when the piston and needl e are ret72%%ed in t he barrel and 't he shaft
has been broken. Referring to Figures 1 and 12, when the shaft has been

br oken, and tpeovideseadsaad ihgesurfiscet edntatt whehophe bddesr dfeddsts of

the barrel 123,tRQggt we colfﬁgﬁhﬁ% ﬁ gobﬁtgqugg %#ﬁgqgof%dage tpgéﬁd

caused to | ock the shaft jnto t e open barre
The disc 34, $831a066Prg Péﬁyﬁﬁﬁcﬁﬂéﬁ 3§eénﬁ|§&§§ 52 and has a canted

surface. This caateé &H&Bﬂﬁas%anwiﬁﬂtiﬁci:hag1hir8ﬁt5§'saEhQ%tEBﬁ ‘il.gi% §4

This t 35 i ps
bost i on Tn_oieedls SBEHR S dWtinge Shvak 1haaihis SoVER.BoRoR 51O §
t he sides of dm@cslsa andi . arFuroépen, endceﬂmxtthhwmmgargnsohndeandquble
seal occurs bgiueg nﬂééioﬁ‘l@&d s %‘Eﬁ’% é\‘;é:? %%&O”Qgéfﬁgt"“ '”cEQ:Sfcgl

‘inventor's inventi SYringe cover
cover has a cP@ked wafaee Q\ft‘Ph%trFQﬁsﬂrﬁ émjldm:s Haviang bas at eaddkl end

configurati onghefaketit rhglﬁyeéh&iméngttﬁalie a%'%'scabagﬂts%r ﬁlér %g%@agﬁ the

needl e hpl der 18, and di al_end surface at ring shoul
abut s ag]g nstSYhE2FSr rdtl'i% %lgurﬁ%ce LofthehePp¥pels théfbeﬁfri efimpact | f
an inpact occecsungaagainshethrd enfl bﬁeUhﬁﬁﬂéhdlh“ﬁoﬁérSbﬁaéﬁeéﬁﬁ 1060i, s

force is tra“éﬁlétfgrgé%&t{i‘aﬁgﬂwé&dterngéT’anggE‘rqsgf ehhesBarrel, 12 jand
does not exert a rearwar

of the barrel 12 and does not exert a rearward force
against the needle holder 18, that could otherwise cause

15 the needle holder to be released by the lip 58.
In another embodiment, a third groove 110 is provided
in the end of the needle holder, see Figures 23 and 24.
- This groove 110 receives a snap, half ring or C-clip 108
that is shaped to fit into the groove 110 and be retained
20 in the position by its circular configuration that is
slightly 1larger in circumference than one-half of the
circumference of the groove. The snap ring has an open
section that allows the ring to be inserted laterally into
groove 110. In this position, the needle housing 118 is
25 restrained from any rearward movement that would cause the
housing 118 to cam through the lip latching means 58 at the
end 17 of the barrel 12. This allows a standard needle
sheath 114 to be mounted onto the needle holder 120. The
retention clip 112 has an outward projecting knob 116 that
30 is usually pushed circumferentially by the thumb of a user,
which snaps the snap ring 112 out of groove 1i0. This
releases the needle housing to be pulled by the piston into

the barrel of the syringe.



agai nst .the needl e holder 18, that could otherw se cause 15 the needle

hol.der t |l eased by the Iip 58. In another e nent athird groove
110 ?s p?gelgggiﬁﬁ the end of the needl e hol der, see ures

This groove 110 receives a snap, half ring or C—C|Ip sigoed to
fit into the groove 110 and be retained 20 in the p <
circular configuration that is slightly larger in cir

one-hal f of the circunference of the groove. The snap r|n open
section that allows the ring to be inser2ed laterally into groove 110. In

this position, the needle housing 118 is 25 restrai ned from any rearwar d

novenent that woul dncghse Uﬂg hggst g %J@Jﬁ q@ipI |eo .chi_ng
means 58 at the endn171Ej 2 Eenbarfgl 1##5 #ows a s&gn sk@&%ﬁ%
sheath 114 touﬁﬁrnﬁﬁﬁFég IntdTEheeXBEAP ARG JEPM Ebe $M€lﬂ§eehw|9ns@nms 112
has an out war ther gjietonndmwardl 1in t thé BArrels usuﬂltﬂiﬁuabéﬂatlon, an

nf b whi.ch snaps the,sna out
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by pushing t Iston forwgrd in the ba IS op eration, Sncertor
coul d occur mﬁggeuﬁﬁe §9P|ﬁ&@tu§ﬁ@ﬁﬁxﬁﬁﬂpt?ﬁ?%%ﬁ?efosce inopaadingd thet h

too much for cp;.stauSIrlaaxﬁJa&'ﬁql S&1d) ﬁmdhnﬁtﬂitﬂ %élétthﬂé‘r thd?gg?feEr%ufg?gg%?xﬁ
Wth the Ccl i e ust exert even
pul ling the plig?io% gegc?v%]r {C %’é S n&ER e°ﬂBVﬁE?9KeI%1WJt%
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o} ri ndi ti.on
fromthe needé,frbﬁlf;ée'i:o fﬁ%é”é!&jf}glrﬁé‘f S¥hiY ‘thérg@ 5% Pﬁé §§?ng £3F |

where it is ready use. Furt I n norna op
user use.

Further in normal operation of the syringe, the user

usually inserts the syringe and makes the injection. After

15 the injection has been made, and the syringe user pushes

the plunger in with the syringe user's right thumb, the

syringe user normally grasps the side of the barrel with

their left hand, steadying the syringe as it is pulled from

the person who received the injected fluid. When the

20 syringe and needle is withdrawn from making the injection,

then the syringe user can just push the plunger forward

with force sufficient to engage the plunger and the needle

holder. With the user's left hand on the barrel, the user

merely moves their thumb forward and in flipping the thumb

25 against the knob, flips the C-clip out of the slot or

groove. Thus the needle holder is now released from the C-

clip lock, and may be pulled with rearward force on the
piston, to the retracted position in the barrel.

30 IN OPERATION

In assembly, the barrel 12 and the syringe 10 receives

the needle housing 18 through the opening in the rear end

17 of the barrel 12. Any suitable tool pushes the needle

35 housing 18 through the lip. 58, which causes the lip to be



usually inserts the syrlnge and nmakes the injection. After. 15 t he
InJeCtloﬁwaﬂﬁmpﬁﬁ made, and- the syringe user pushes the plunger in wth
the 'syringe usér's right thunb, the syringe user asps ser_normatH-y—grasps the side

.0f the barrel with their |left hand, steadying the S r| gcreplaceds pul | ed
fromthe person who received the |njected fluid. Th syringe
‘and needle is withdraw from naking the |nJect|on\ “M“ nge user
€an just push the plunger forward with force suffi e the

pl unger and the needle holder. Wth the-2&er's |eft.hand on the barrel, the

user nerely noves their thunb forward and in flipping the thunb 25
agai nst the kpediliéhps tBEaQe&' iRtOUWhefouter Yridowd of @MEholiBind AE,

needl e hol der_js now.re ed t he ock, and may h puIIed
r ear war d forcghﬁﬁ Fﬁ&ﬁﬁ £8fahﬂgré§#% %8§sbﬁglﬁ1 nti n POFS A30
| N OPERATI ON su1ﬁabbabhyenbhewhachemay2aasd bbeth;rdngvetOfbecensetthhq

needl e housin 8 h.th e res .Lhe rrel .12.
Any suitable ?%%I héﬁégﬂg %eqr?g%dlryé{égss é}%%sél%g 'g&?hétg)ﬁg%l{)ﬁé ?p"%g,d
whi ch cauSes therdtpteothe housipng p8skpi thel gobrastdoraentakdopuesr sgtoove

of the housi “Eﬁléhetﬁ% 5gl saaaiehx Q%é' BY. th@hQOH'ﬁh@ﬂ i@ thpBE’i'sttb?l” 24 A
suitable wench which al so the driver for inserting._t housi ng 18

into the barraFeakBepnts |h¥1 h%;ﬁkﬂﬂﬁ?ipr?ﬁﬁvﬁﬁa?%dtﬁé FSu§Pﬁ§ef§ to
the correct Oﬁlﬁ@hméhﬁnwd.&:hsaihé)yfiﬂ@ei(ﬂlcﬁﬁa&liﬁgt Flatiqeis 686, The aldigh 14

and piston 24 n_r d y h f|n S nd 16 to correct
al i gnnment MAt ?hgann 82%3 5 ét I rf6 %t%%h|%}1the hol e passage

52 with 1Pngers 30Thed snafqo 14 thHSThérS‘haﬂ the t pdstoni vés tin,tqbl shen 48
into the cyl 'agﬂﬂ&art QzatJ;ogafa&aum%?éﬁa&@g} gﬁﬂgcértl@ﬂ (?eade%é of
to h

t he housing 18 e syringe piston 24 is then dr aw rough
t he needl e 2227 ne8 th bgpgﬁgg4@80f The syringe piston 24 is then moved

to draw fluid through the needle 22 into the volume 46 of

the barrel 12. After the fluid is drawn into the barrel

15 volume 46, the plunger is then pushed forward by the finger

thumb pressure end 16 and shaft 14, with fluid being exited

through the needle 22, to remove air from the piston volume

46. The fluid then flows through passage 52 to the inner

passage 72 and out the needle 22. Fluid is then injected

20 in the normal oopration of the syringe with the piston 24

moving the measured amount as determined by the calibration

units on the barrel, see Figure 18. When the desired fluid

- has been ejected through the needle 22, then any remaining

fluid is further ejected by movement of the piston 24 into

25 contact with the end 32 of the needle housing 18, with the

fingers 30 and 31 engaging the end of the needle housing

18. 1In this latched integral condition, the plunger 24 is

then pulled by pulling on the shaft 14, in the rearward

direction. This force is sufficient to cause the lips 58

30 to be cammed out of the slot 68, thus releasing the needle

housing 18 to be pulled through the opening in end 15 to

the internal retained position where the needle is totally
enclosed within the barrel 12.



the bérrel 12., After the fluid is drawn into the barrel 15  volune 46,
| u en pushed forward by the finger thunb pressure end 16 and
s haf ? lepm;t % ‘fog

uid being exited through the needlﬁwggmﬁg_ gir from
passage 72 and out the needle 22. Fluid is then inje

panly) cﬁe i nner

(118 llm Ihe nor nal
oopration of the syringe with the piston 24 noving tHEIRSESM unt as
determ ned by the calibration units on the barrel, see F|gure 18. Wen the

desired fluid has been ejected through-28- needl e 22, then any remaiTing
fluid is further ejected by novenent of the piston 24 into 25 cont act
with the end 32 OfIﬁhénQGEHBSdEﬁHﬁtngt%% ﬁMéH&ﬁ'BéfédIKE&;f%k@néoﬁéact

engagi ng the end of the needle housi ng this latched 1 ntegral
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wher e thed neepllston 2464 apyl ldmgl dsedinke hthet Rockedr gloslition 23 Fhgune
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‘of 't I n

restricted dianetér ear e barrel see gure 1

t he embodi nerfhe rsha gureenbergléapze ﬁ@r&@qf?ﬂQ«QHQﬂ#Qﬁqut?kﬁsﬁﬁ?#ngﬂ and
S pi ston 249a1fh.uéil 1[19 it Thd sHAe: | D&kQQ RSt IHEhtOflftt&UéPllebréathbher
position, the t\{\eak por lon of th shaf_t lf)l ar .at the
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37 and 38 whigly al gn h or n 9. e 14,1 s ree
fromthe piston g%ylala}ﬁ:d #’g %r#se??gﬁ Bféé ?goﬁ\ov&%@e i 85175& t bargrel
12, see Fi guriensﬂrtq!hel§ﬁ§f tthes neweepen @ndeck? yo ntbet pachecesa e12, see

Figure 12. The shaft is inserted directly into the barrel'

the piston volume 46. The fluid then flows through pE

with the needle 22 being positioned in the center space of
15 the composite shaft structure, see Figure 13. The slanted
radial end of the collar 54 cams through the lip opening
58. The lip 58 is then secured in slot 44, as the outer
diameter of collar 42 is greater than that of collar 34.
This locks the shaft 14 into the open end of the barrel 12.
20 Since the collars 34 and 42 are solid, a fluid seal also is
created by the contact between collars 34 and 42 with the
lip 58. It may be understood, that in this position the
needle 22 may by virtue of gravity have a tendency to not
hold its central position. However, the central space 84
25 in the shaft 14 is open to one side, allowing the needle to
fit into the space 84, regardless of its position. It may
be understood that the O-ring 48, see Figure 11, also seals
the other end of the barrel 12, thus holding the needle 22
in a fluid sealed barrel 12 and being restrained from
30 movement longitudinally at both ends of the barrel 12. 1In
this condition, the entire unit is then disposed of,
rendering the syringe incapable of further use, and also
prevents the needle from contact or inadvertently
penetrating or pricking the skin of the person using the
35 syringe. Thus the person using the syringe is protected



W, t h the needl.e 22 being positioned in the center space of 15 t he
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also in a na t ha rende t he.s nge | abl reuse. As
further prote ;%ﬁr %ﬂ %é% %9*%9 %%ﬁ/ dLﬁﬂ% & &Pﬁ Fﬁgﬁ vglume of
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t he needl e holder to be rel eased and noved into the 1 nternal volune_ o
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al so prevent toasyein£dbef©E8E€By idvVed longitudinally into the barrel of
the syringe. In one embodiment, the holder is removed from

15 the syringe, and the syringe is immediately used in the
manner previously described. In the second embodiment, a
standard syringe sheath is removed from the end of the
syringe, allowing the syringe to be used in the normal
manner. Then before retraction, the lock clip is removed

20 from the forward end of the syringe, and the syringe is
then retracted in the manner previously described.

In another embodiment, see Figures 31 and 32, piston
24 and needle holder 18 as previously illustrated in
Figures 1 and 5, are modified to new piston 142 and new

25 needle holder 152. The new piston 142 does not have the
grasping fingers, but instead has a projection having an
outer frusto-conical end 146 with an inner forward outer
circumferential slot 144. This end projection cooperates
with the respective fingers 148 and 150 on the rearward end

30 of the needle holder 152, that correspond with the fingers
30 and 31 previously described relative to Figure 1. The
fingers have the same shape as illustrated in Figure 3, and
are cammed outwardly by the frusto-conical surface 146 to
spring the fingers 148 and 150 apart so that the ends of

35 the fingers pass into the slot 144, securing the piston 142



applled to t he_syringe that- woul d cause the syringe holder to be
|nadvert9§&$¥sﬂqﬁed Iongltudlnally into the barrel of the syrlnge In one
enbodi ment i ol der is renoved from 15 t he syrHnAge;—amnd the syrlnge S
Fmedi ately used in the manner previously descri bedThis SheetHas :
enbodi ment, a standard syringe sheath is renoved fro n
syringe, allomﬁng the syringe to be used in the nor before
retraction, the lock clip is renoved 20 fromthe formar end of the
syringe, and the syringe is then retractes-in the manner previously
descri bed. In another enbodi ment, see Figures 31 and 32, piston 24 and

needl e hol der £A8ta% ReREIXHN ads 11155 ratf&+£ %ngxéﬁléﬁc@%ﬁaﬁe % th

nodi fied to new piston_142 and_new 25 need new1p|s on
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outwardly by the frusto-conical surtace flng
150 apart so PHEt throughisopening 16k tiongehe pessdilent22t he Thet ibward
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exerted onto Lston 142t ul I st.on rearwar d
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fluid passes gﬁ? tgurgéug:% opgjrﬁcﬁ:;tﬁf%g ﬁou#cﬂgtéf'eed? gkié El%’% %%?F(? c?z#ted
surface 164 ofANBhEhpgndpteupf geatsplt passagestayl266.unct i ons to hel p
position the needl whbal €e &5219R€R08 is in position, the needle holder
cannot be moved rearwardly into the barrel, either
15 inadvertently or intentionally. For example, in operation

of the syringe the user may force the piston by pressing on
end 116 with sufficient force that it causes the fingers 30
or 31 to pass into the rear slot 53 and then secure the
piston and needle holder together. This could render the
20 syringe inoperable, other than to pull the needle holder
out of the end of the barrel and secure the entire syringe
into the inoperable condition as previously described.
However, with the C-clip in position, the operator merely
exerts a larger pulling force on end member 16, pulling the
25 plunger sufficiently to cause the fingers 30 and 31 to
release their grip on the groove 52, separating the piston
from the needle holder. This returns the syringe to its
starting condition. The increased force required to engage
the piston with the needle holder is sufficient that in
30 normal operation the user would recognize that the piston
was being forced into a locking position with the needle
holder. Yet even if this were to occur, the piston and the
needle holder can still be separated by exerting sufficient
force to pull the fingers out of the groove 52. The
35 fingers can be pulled out of groove 52 and the fingers are
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abutnent of of the invention. In this embodiment, some parts are

equivalent to parts 1in the previously illustrated

15 embodiments, and like reference numerals have been used
where appropriate. As illustrated in Figures 33-38, the
retractable syringe 200 of this embodiment basically
comprises a hollow syringe barrel 12 having forward and
rearward open ends 15 and 17. A needle holder 202 is

20 releasably locked in the forward open end of the housing 12
by means of releasable locking C-clip 204 which is hinged
to the front end of the housing via hinge pin 206, as will
be described in more detail below with reference to Figure
37. Needle holder 202 has an internal threaded recess 60

25 at its forward end for receiving a standard end 64 of a
needle housing 20 from which needle 22 projects.

A plunger 208 includes a shaft 14 projecting into the
opposite rearward end 17 of the housing with an enlarged
piston or head 210 at its forward end which is a sliding

30 fit in the barrel for reciprocal movement back and forth in
the medication chamber 212 inside barrel 12. The plunger
208 has an enlarged flange or thumb-driven actuator surface
16 at its rear end which coacts with finger grip 26 at the
open rearward end of the barrel to allow the operator to
35 reciprocate the plunger in the barrel in the desired
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and extend up to actuator surface 16. A pair of ring
members 6r collars 34, 42 are located on the shaft between

15 the piston head and surface 16. These are of slightly
smaller dimensions than the piston head 210 and operate to
center the shaft as the piston reciprocates in the chamber.
Piston 210 is different from the previous embodiments

and includes a pair of spaced enlarged front and rear discs

20 or collars 214,216 with a reduced diameter portion 218
extending between the collars and forming an annular groove

220 for receiving double O-ring seal 222 which is similar

to the O-ring seal of Figure 25 above. In this embodiment,
piston 210 has no slot for snapping into a ring at the rear

25 end of the barrel, but instead the rear open end 17
includes a reduced diameter portion 224 with a ramped or
inclined shoulder 226 facing chamber 212 which acts as a

stop against the rear collar 216 to prevent the piston from
being withdrawn from the barrel, as illustrated in Figure

30 36. The double O-ring seal 222 having an annular V-shaped
indent or groove 228 will slide more'freely in the chamber

and reduces the risk of the piston jamming in the barrel.
Additionally, the double sealing effect of the double 0O-
ring increases axial stability. The reduced diameter

35 portion 218 of piston 210 has radial grooves 230 to aid in



t he rehaLnder af the shaft 14 via a pair of frangible nenbers 37, 38

i dent i caly, b bddqs5 described-in connection with Figures 4 and 6 in tDe
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descri bed above in connection wth Figures 2 and 6 a JEEN! _ .
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roove 220 for j Vi d 0-r. eal 222 whi, is simlar to, the
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12 I C ts as a sto

or inclined shoul der 226 facing chanber ch ac p agai ns
the rear col | 3" 308 Preyiehenenbréipeatsn thenpbetan he2d R Evand greadie

barrel, as il hodieat eBoRn Hagsr an&@rena@geam%d@glbfnatﬁ)pggngofea%rraggeﬁ?ingl i
the chanber  alsrgd, PRLeH, o HEC bt HERHES, SRRy o ROl for
Addi ti ondPl y, refiragdidisine aeathegnelfidet ioitd hthdobareed- aﬂﬁgr:ﬁsﬁﬁasegqhas
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inj renoving PREVERLE erdRdiments,d antheomparise@ baoJzet isin B3| @t 23 has
a canted forward end of the ©piston for engagement in a
correspondingly shaped indent 238 at the rear end of the
15 needle holder, rather than grasping fingers as in the
previous embodiments. Projection 236 is of generally
cylindrical shape and includes an annular ring portion 244
for engagement in a corresponding annular groove 253 in the
indent. A flat or notch 248 is provided in ring portion
20 244. A conical forward end portion 246 projects forwardly
from ring portion 244 for abutment with a corresponding
tapered or frusto-conical surface portion 254 at the inner
end of the indent. An annular groove 242 is located to the
rear of ring portion 244, with a canted portion 240
25 extending between the front end of the piston and the
groove 242.

The indent 238 is of shape substantially matching that
of the projection 236, and includes a tapered outer end
portion 250, and annular rib portion 252 at its outer end

30 for mating with groove 242. When the piston is urged
forwardly so that the projection enters indent 238, rib
portion 252 will be deformed slightly to allow the ring
portion 244 to travel over the rib and snap into groove 253
as illustrated in Figure 35, coupling the two parts

35 together.
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253 as illustgahedei B3gi.gure 35, coupling the two parts 35  together.

-29- The remai nder _of needl e hol der 202 conprises a
The outer cylindrical surface of needle holder 202

includes an annular groove 262 adjacent the rear end of

holder 202 in which an O-ring seal 264 is mounted. One or

15 more flats 266 are provided in the outer diameter of holder

202 for assembly purposes and also for reducing the amount

of material required to manufacture the holder. Ooutwardly

projecting tabs 268 are formed at spaced intervals around

the periphery of holder 202 at the forward end of

- 20 cylindrical portion 256 for mating with corresponding slots

270 formed around the internal periphery of barrel 12

adjacent its forward end, as best illustrated in Figure 34.

The interengaging tabs and slots act to restrict rotation

of the needle holder in the barrel. The forward end 15 of

25 the barrel has an in-turned 1lip 271 which acts as a stop

against the forward end of cylindrical portion 255 to

prevent the needle holder from being pulled forwardly out

of the barrel. An annular groove or channel 273 extends

from cylindrical portion 255 to outer sheath 256, and has

30 an outer canted surface 275 to allow retraction of the
needle holder when released.

F3-1:

An annular groove 272 is formed in the conical sheath
portion 256 for receiving the locking C-clip 204 in the
locked position illustrated in Figures 33, 36 and 37. As

35 in the version illustrated in Figure 24, the half-ring or
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in the version illustrated in Eiqure 24, the half-rin r ) \

the released position 1llustrated in gogted outline in

Figure 37. This insures that the C-clip is secured to the

15 barrel even when released, reducing the amount of separate

small pieces of debris produced in using syringes.

Operation of syringe 200 will now be described in more
detail. Prior to using the syringe, the C-clip 204 will be
locked into groove 272 to prevent any movement of needle

20 holder relative to barrel 212. The user normally first
expels air from the syringe by pushing the piston forward
in the barrel. The needle is then inserted into a supply
of medication, and the piston is retracted backwardly in
the chamber in order to draw medication through the needle’

25 22, passage 260 and into the medication chamber 212. A
small portion of drawn fluid is then ejected in order to
remove any air from the chamber and to adjust to a metered
volume of fluid in chamber 212. Fluid is then injected in
the normal manner by pushing the piston forward, ejecting

30 fluid from the chamber and out of needle 22. After the
syringe has been used, the piston is urged further forward
in the barrel so that projection 236 enters indent 238 to
couple the piston and the needle holder together,
simultaneously ejecting any remaining 1liguid from the

35 chamber 212 into passage 260. The notch 248 on the ring



- 30- d—QLi p 204 has a portjon shaped to fit or snap-lock into groove 272.
The circipdemz®BGe;of ring 204 is slightly greater_than one-half the
ci rcunference of groove 272. The forward end 15 of  t.he” bore

274 projecting 5 inwardly fromits front end faceRalH ech Redldaey barr el
axis for rotatably holding hinge pin 206 to which 01.; = the C-clip
I s secured. As best illustrated in Figure 38, the 1)) f st epped
dianeter with stepped portions 277 of different sizes and shapes™tor 10

axial retention of the pin in the bore. 3¥ie opposite end 278 of the Cclip
has a projecting finger tab 280 for use by an operator in urging the Cclip
out of groovepd¥Zibm tdfe prdpaseioposBsi emsuresstutaitedf ividlowizd ot ibe in

Figure 37. This g&g&%ﬁéﬁ%gg t{ﬁé %hgnlg (ngdﬁ chéfgé%58F % rreL even

when rel eased, uci ng Lount PoF TSe ara g ol pieces
produced in u§|4|49 makeshgekth Cpeeaveod 58 ibyl’h repn 200aviel | fnow u:éxedmcebed

In nmore detai bgaPhedivdeh w@%ﬁgesﬁyglﬁﬁ@ntteﬁdcfahépo%%g 'dlsba%d QGfepd

into groove 272 to prevent any novenent _of needl relative to
barrel 213 ¥RETu F&SRI? #n?é?e%Qb%I§°é??rfPBﬂ1PH§ §?Hﬂii§qgﬁpﬁ%%lng

t he piston fow/arahdtta:ht lzagharrel . The needl e Ii thgln i nserted mtﬂg a supply
of nedication, and retracted C r anber in
order to draw nedi Ca |o§h§' rggue d 8rﬁé88| %'9%50 %ea%%]a%fe% S
t he nedi cati oparitdaidy 2igto Attmraleln%oofi wasdage @6 | dnd thet lengagjestt ed
in order to r%eﬁlwmhsf&a%hhﬁnctqgg@fﬁeﬁ@g rgxg%\t%gadfﬁ% k& B b%{ﬁdcnner

volune of fluid in chanb | urd

by pushi A§ th§°pF§FoﬁeF€@ﬁ/aF81d6Fe%$|\'ﬂ?@eiﬁ)ssem]!’w dis r@ﬁ#affet%arﬁi'é* 3P out
of needle 22. reAlicdhgt hﬁhé)/ém@@ﬁt hag lmeaduaﬁ% ppdte :thsi:ﬁa agRd f44 L her

the pi ston and"Enc TRLITE HOIEIACH oEEPAEr 1 RAFERToohOIP o @%fﬁggc’?@
remai ni ng |i qeedtitadmpdes8ie 26bardmrtﬂd2prngecpa9mm%ﬂs thee inmiert 248
on the ring 338, once the needle holder is secured to the piston, the
15 user simply flips the C-clip out of channel or groove 272
into the released position illustrated in dotted outline in
Figure 37. At this point the piston and needle holder can
be retracted together into the barrel until the piston
meets stop surface 226 at the rear end of the barrel, as
20 illustrated in Figure 36. The needle holder and attached
needle are therefore retracted cleanly into the barrel as
in the previous embodiments, with the projecting end of the
conical portion 246 acting to center the needle in the
barrel as it is retracted. As in the previous embodiments,
25 the projecting portion of the plunger shaft is snapped off
at frangible portions 37, 38. The snapped off part of the
shaft is then free and can be inserted in the open forward
end of the barrel as illustrated in Figure 12, completely
enclosing the needle and substantially reducing the risk of
30 needle prick injuries and potential contamination or
infection.

The C-clip will prevent the needle holder from being
accidentally retracted with the plunger during an injection
procedure. Should the plunger accidentally be pushed

35 forward with too much force when ejecting air from the



- 31- portlon Qf projection 236 ensures that fluid will not be trapped

betmeen &RSMBF§%Qn and needl e hol der as the r|ﬁg—244—naLes_MLLh_g_oove 253,
but can travel fromthe space 282 between the oﬁﬁmﬂﬂmghmgnug do4f ace of

dhe piston and 5 rear end face of the needle ho passage
260 via notch 248. The conical end portion 246 of ’mm proj ects
partially into the end of passage 260 in the engag Iustrated
tn Figure 35, providing nore stability 10 to the needle hol der as the
assenbly is retracted, and al so reduci ng3d-he amount of fluid trapped in the

passage 260. The conical surface tends to direct fluid out via the central
passage 260 asafbelprgbeﬁwawwﬁﬁ&egﬁbjé@tiaﬁemh edolﬁtdehd@ﬁ€|Q3BQ|der

dtot t 1 t he C-cl
channel or orEsbeadtiofnps dis maedBEngidBe) withl bl mAwiees, Ghitohe
outline in Flgueeeﬂi_iedAtbg htbepdiottk irwe pllsuponzaﬂd netoé e nesdies handlae
retracted togé’xgé‘ﬁ%fbﬁéo &Qﬁn?é”ﬁla UPé{:i-?{:QSdp' ghga Elaﬁti Opéﬁ%f agRe226

~at the rear e barrel, as 20 ustra
needl e ho? derbargelt t adifedthecBlunges t#‘-Fer‘é‘P‘éJPbGQeFPa&l‘@j m%‘&hﬂiyhpﬂﬂ@rt he

barrel as in é@@l@éﬁﬁbw? eﬂi@@%é@“tsﬁm §@)§élﬂ:§)raoll%%'e&9pﬁ'1<i1%§ r:‘:‘Bﬁce
coni cal portion 2 & actln to center

retracted. As®RneR emﬁ?gﬁ ot8r eﬁBﬁHFﬂﬁnFQe ESSt°Ph§uSF6FéEPFH§ ﬁBPFlGHeof
t he plunger shifd perﬁmanpedwié fbréedangverether ribnpod¥ion825Zhefskaeped

of f part of t ft t r an ngert t n fogward
end of the ba?ﬁ% gé ? 35? Pédgﬁe gsﬁgg ?§°h éﬁe ﬁgebgeeﬁg g%%ng @h
needl e ah@ subpringearhnp MQQMnhﬁJQQﬁ¥aﬁeﬂ<nﬂrmﬁﬂlYn@%dﬂESCpubeﬂ abmwsrles

and potenti aphe CRAEATENALIARYr Q5 MWARCHON Ji’é‘s&&'dr&&%' hsp{:%g
needl e hol der_ from being accidentally retracted wth the_ plun uri n

i nj ection proRdYR esuffsqﬁb%ﬂ‘ﬂ qepres Rigdesiddsnst &9 ?rﬁé’lﬁl portio
252 to be deformed to allow the ring portion 244 to be

forced over the rib portion 252 both when coupling the

15 members together and if they should need to be separated
during use of the syringe.

The double O-ring seal on the piston head 210 has the
additional advantage that the spaced surfaces of the seal
wipe across the inner surface of the cylinder and act as

20 wipers to squeeze any remaining liquid out of the barrel
chamber 212. They also improve axial stability of both the
piston and the needle holder when coupled to the piston,
improving lateral stability of the needle as it is
retracted.

25 Figures 39-41 illustrate a modified version of the
locking C-clip for locking the needle holder in the forward
portion of the barrel during the normal injection
procedure. In this version, other parts of the syringe are
equivalent to those in the previous embodiment, and like

30 reference numerals have been used where appropriate.
However, instead of the C-clip having a hinge pin at one
end for engagement in a bore projecting into the forward
end of the barrel 12, the modified C-clip 304 of this
embodiment has an indent or recess 306 at one end 308 which

35 is of part-cylindrical shape and is designed to be snapped



35: forward with too much force when ejecting air fromthe -32- barrel
So- that &P%M 99#& tion is urged into indent 238, retraction of the needle

hol der wi unger will be prevented by the Io%gﬁ QeegﬁéplacedThe

needl e hol der therefore cannot be retracted inadvert
barrel. If the plunger is coupled to the needl e hol
user sinply exerts a larger pulling force on end ne
pi ston sufficiently that the ring portion 244 is forced over the rib
portion 252 of the indent, separating ts®3piston fromthe needl e hol der.
The 10  syringe can then be operated normally as described above. The

needl e hol der o{8rNRARI Ae %&é@%i& lﬂ*’&;{é& z%czi‘{%gqaé% a}‘?&r negwt I‘l':l%(%\%vdt he

degree of resilience to enable rib
ring portion %4 5 Bar¥rsicdd. oP@rPPﬁelpgstGrFP§GS§52VB§tﬁhﬁh@ﬁséoamlﬁng

the 15 nenbeisetﬁgahhegseﬁﬁ@ndicﬁbsﬂ atwutt@tenqsdsto peisepar gEedi gluhig
use of the sypl ?i ;heggo ﬁlstgn head 210 has the
addi ti onal ade gect i @ ac T?ﬁﬁg;tﬁ PhePRLETT hnYeShapPss @nthe
i nner sur$aceha$ aheantiiiondeshapel atd spapblocki fderto tgrcaeeZ®2 ailyi the

remining || oy 8aut sl pBecaN SbecBATHRL AL2a1INYALSOLE 4 Sl Al

stability of I ston and the nee en coupl'ed
pi st on, |npro?Pﬂg°faFBPaF ~§ldm hasy afprgieieing of brgex t%brétaaﬁpedUSES

Fi gures 39-41py! husopaire tdrTorh fmﬁ@llf{@r €han cafcltltbe JRC KOt ke Cl;feoi,-er to
on qf the barrel "during the

| ocki th dl ol d th
ng(r:mlalngl nj 2c'? e e@cﬁ%% Bf:’ﬁl%l’r \\I/\ﬁﬁﬁlghratﬁ‘herl"paﬁit’gtﬁﬂ tHELIne ndd are

equi val eh@ toFignse 40.the previous enbodinment, and like 30 ref erence

nuneral s have beeﬂeu&fﬂgewegtﬁec GPBL OB @écees'*que ver BRFEE raes. 10,

C-clip having a hin engagenen
into t he formb?dlllustrated in more detail in Figure 41. The hlnge post

310 has a reverse taper 314, while the recess 306 in the C-
clip has a matching taper 316. The mating tapered surfaces

15 lock the C-clip against axial displacement from the post,
while allowing the clip to rotated about the axis of post
310. This arrangement has been found to provide greater
resistance to accidental separation of the C-clip from
barrel 12, so that the C-clip is more 1likely to remain

20 attached to the barrel after release, and not fall to the
floor where it would cause unnecessary debris.

Iy, t he
the

Although some preferred embodiments of the present
invention have been described above by way of example only,
it will be understood by those skilled in the field that

25 modifications may be made to the disclosed embodiments
without departing from the scope of the invention, which is
defined by the appended claims.

WE CLAIM:



end of the bartel 12, the nodified Cclip 304 of this enbodi nent has an

I ndent orire@aess02306 at one end 308 which 35 is of part-cylindrical shape
and i s designed to be snapped -33- over a hinge post 310 projecting
forwardly fromthe forward end of barrel 12, by pushing the re et the
post in a direction perpendicular to the post axis. She&@lagmnﬁfpﬁ'tfmus

enbodi nent, the Cclip is of half-ring shape and 5 el aped
to snap-|ock int in the projecting portion m‘““\E“H dl e
hol der 202. The ﬂ!%mﬁ&!il{@mﬁ&uﬂ clip T4 a projectin Wi o
use by an operat W' -clip out of the groove to the rel eased
position illustrated in dotted outline GWAIME Figure 40. The hinge
connection of recess 306 over hinge post 310 is illustrated in nore detai
in Figure 41. The hinge post_ 310 has a reverse taper 314, while the recess
306 in the C—lclipAhEgtﬁaﬁﬁﬁbﬂFnSYF&BQP SOOPTEFANEL i ng t apered surfaces 15
lock the £-clip agai sgringeabadirepl RaOTRG! ahr QAtbRAapOGhampllr ¢ithl @WeRd
the clip to rgta&gd aggﬁg t he axis of gostdglo. This_arr n%ﬁg§$é has ?@fn
found to provi@B¥GFEafl¥ R CPES 220 cht RESERB A PRE thE &8 p
from barrél 1barzeltwithtbee Grdigf ithesmtaft lesibendinge mritn th@ reattwackied
to the barrel ogiheenys! ease, and not fall to the floor where it would cause
unnecessary debris. Although some preferred enbodi nents of the pr esent

i nventi on®have beefl d¥RI1HehodB8Ye IR wRfedlceepdRasaimly , heddyjin ghe
ungerst ood béfbh?aﬁdskhw eg_ 'tne; Bérf:te%' fnt gatii'té_t prEQitfib?ﬁtihoﬁﬁi%y ftﬁh{%h
made to the disclose odi_ ment s wit hout . arting fro € SCOpe o e
Mvent fort - wnEROEE" Beideg HRP 1SS, JRRrELALEY aPHE . of oy ppon  Forward

end of the barrel;

10 said piston and needle holder having engageable means
for selectively securing the piston to the needle holder;
12 said piston being movable in said barrel for

retracting the needle holder from said first position to a
14 retracted position in which the barrel encloses the needle
holder and needle; and |
16 said shaft being breakable along its length with the
broken end of the shaft inserted into the forward end of
18 the barrel holding the needle holder and needle in the
retracted position.

2. A retractable syringe as claimed in Claim 1, wherein
2 said shaft has a weakened section along its length for
breaking said shaft.

3. A retractable syringe as claimed in Claim 2, wherein
2 said weakened section is adjacent to said piston.

4. A retractable syringe as claimed in Claim 1, wherein:
2 said barrel has adjacent said rearward opening an
inward projecting member; and
4 said piston has an outer surface for abutting against
said inward member, blocking movement of said piston out
6 the open end of said barrel.



- 34- CLAINB 1. A retractabl e syringe Conprising a syringe barrel having
an |nter£ h ﬁ%@ﬁ@pr with open forward and rearward ends ‘and a pi ston and
shaft int arréT‘erh—oﬁe—eﬁd—eF—hhe shaft extending out the rearward
open end; a needle . hﬁ rel easably held in the forward end of
partially out of the

the barrel in a firs{[HESHN i ch the needle
; ond of the barrel Eiﬁl ! m needl e
hol der havi ng engageabl e neans. Tor selectively securls t he

needl e hol der; said piston being novabl-€33m said barrel for retracting the
needl e holder fromsaid first position to a retracted position in which the

barrel encloses thg ﬁé@ﬂé@taﬁiéeé%ﬁﬂﬂgéesg|Qlaiﬁédsihdciaiﬁt1PGWH8re1n.
br eakabl e_al ong |tg?%§ngth Wi t e broken e nserted.into

the forwe?d end of 17Fen RafgRrRgeY %rnﬁéﬁ?giﬁﬁlﬁéPgaﬂa he@ﬂlg ~Finghe
retracted pospdsdtioRed iA satidaslehbleamylri nge as clained in Caim1l,
wherein said shaft e t n t g brea

sai d shaf 3. A??g rac?gﬁgegggFﬁgé ggglﬂ%e Qhé ?thga%g¥ggéﬁhé?eéh§§a d
weakened sectbapred forméngt at yovabdepsstdn. 4. A retractabl e syringe as
claimed in Caim1l, wherein: said barrel has adjacent. said rearward
opening an inward projecting nenber; ,and said_pi,stqQn, ,has_an outer_ surface
for abutting Qgai nst k8FBarhakte sERbBIS ﬁFoEkgﬁﬂeﬁD%Bnﬁﬁﬁlﬂf5saWHeEF§Pon
out the open eafldob-zdnd; Wsstioned - 3h- the outer radial slot of said

piston has a split outer radial surface with a radially

R

4 inward space in said outer surface, providing a pair of
separate outer resilient circumferential contacts between
6 the O-ring and the inner surface of said barrel.

7. A retractable syringe as claimed in Claim 6, wherein
2 said barrel has metering marks along the length thereof
that coact with one of the edge surfaces of said outer
4 radial space of said O-ring to provide metering indication
of the fluid in said barrel.

8. A retractable syringe as claimed in Claim 1, wherein:

2 said needle holder has a first circumferential slot;

said forward opening of said barrel |has a
4 circumferential lip;

said lip fitting in said slot for releasably securing
6 said needle holder in a releasable position;

said needle holder having a second circumferential
8 slot rearward of said first circumferential slot; and

an O-ring positioned in said slot for resiliently
10 sealing the inner barrel opening adjacent the forward end.

9. A retractable syringe as claimed in Claim 1, in which
said needle holder has a rearward circumferential slot, and
the forward end of said piston having fingers with inwardly
directed ends for fitting into said rearward slot, securing
the piston to said needle holder.



5.+ A rxetractable syringe as clainmed in daim1, wherei.n: said piston has
an- oqtertcmmww Bl slot with an Oring p03|t|oned in said sl ot; and said

Oring fitting agamgghegtlpgswgp lagéarface of sai d__baLLel_—f—e¥—m~Hg—a——|mvabl e

seal . 6. Aretra as. clained in aimb5, wherein said
Oring positioned il mﬂﬂ wn li al slot of sald “It out er
radial surface with ' rd space in sai nﬂﬁﬁ“‘““fuwg l
providing a pair of separate outer resily &nt ci rcunkerenty al® cént acts
between the Oring and the inner surfacé of said barrel. 7. A retractable
syringe as clainmed in Caim 6 wherein said barrel has netering marks al ong
the | ength t Heeof? tFRErackRPlq) sYringe ors(paingd inrFhats 9 WhrHedDter
radi al space of satife Geargat@ BhEVoEe sEHIEHA@INdECEIe®MaE dheriiktbd in
said barrel. Ajnret ctab e s¥ tzge.gs ﬁl %I med.in Caiml, wherein:

sai d needl e h%‘?rbl]ecl;a AT r P IRFPRENPRIENPEAF i SPBE: said forward opening
of said barrel s$mbd efmgemsrf eyaanpy s ing pragdiad | lspcftiitdn'sngthlatsaiaﬂesl ot
for releasably,endngysd dnpedisedilcdeionnag rehfagall 9,R051 10817l d

needl e hol der %aw ng a secon cl rcunterent rearwar
ci rcunf er ent |%ng%9%menﬁn1@|e‘éﬂe@rthg pbstenoard saidangedilet hpdﬁietrem liently
sealing the inner barrel opening adjacent the forward end. 9. A

retractable s e as. cl aj n C,aim1, in which said needl e hol der, has
a rearward mjﬁs g%r’éﬁ??%?{:ggg? SXF&nEﬁealso E"éJr:d”bf Clatm Br sWBRTRAMI ng -
fingers vith sairdar cieedlier ehbddeendsad oanf | ihtegnabt E hald paarssyel shat,
securing the &Anﬁﬁ%plég@gl‘gl e%fdhgeggiﬁ -36- 10. A ret ract abl e

ére

syringe as claine erelrn arward end of said needle
hol der has a frusto-

12. A retractable syringe as claimed in Claim 8, wherein

2. said first slot and said circumferential lip have coacting
camming surfaces to release said slot from said lip for
4 rearward movement of said needle holder.

13. A retractable syringe as claimed in Claim 1, wherein
2 said needle holder and forward end of said barrel have
interacting key and slot means for locking the needle
4 holder against rotating movement in the forward end of the
barrel.

14. The syringe as claimed in Claim 13, wherein said key
2 and slot means comprise a plurality of circumferentially-
spaced, radially-projecting tabs on said needle holder and
4 plurality of corresponding slots on said barrel for
receiving said tabs.

15. A retractable syringe as claimed in Claim 29, wherein
2 the rear surface of said needle holder has an internal

recess for being accessed by a tool that rotatably
4 positions said holder in the opening of said barrel.



coni cal < col | ar..adj acent said slot; and said fingers conprising radial
sectlonsmﬁgﬁﬁmghﬁlcannable over said frusto-conical surface into | at chi ng
engagenent bet ween t he p|ston and sald needl e holder. II. A retractable
syringe as clai ITEC]"TII u al i n said needle hoLder has
L U A
as clainmed in Caim e H flrst sl ot and sal lip
Have coacti ng camm nd |HIRE 1 el ease sai d sl ot froms lTp for
rearward novenent of ‘sai d needl e hol der=378. A retractable syringe as
claimed in Caim1, wherein said needle holder and forward end of said

barr el have i D6 er st Fagrkeyadnd & %‘g@m@%arass fd!l.raln%‘df'.ﬂg ébgnﬂefd' %RE%QW

agai nst tatl novenent in the rd end_of the barrel ri nge
as cl ai rre in ‘aﬁalrrﬁafs SWREREPN ﬁal%gy nedie o akdders E@ﬁprﬁ skagially
plurality of cemcerméérenttal syrfaceceﬂorradbabtyngr Ofeé€hi Ng t @B&neh S&id
needl e’ ho} der resp d|n ot.s Qn said barrel for
recei vi ng sai dg‘?g‘%%f{i%f%gr etsr%lc arbef cg]die%subl &emgge[nn%elrgpﬁdzgpd
wherein the refrsaidfbgsrel.said needle holder has an internal recess for
bei ng accessed by a tool that rotatably positions said holder in the
openi ng of said barrel 16. A retractable syringe as claimed in Caim]l,
wherein the rbar siirfXET8Ctakile ndsSHNIR| Jof hgdaimeddi din y ebaivred, nut
surface faor cﬁmclu@gngwth a wench to rotatably orient said needl e hol der
I n the open forwar n f .sald barr A ret actabl e syringe as
cl ai med Pn Claim 1gi 5?1 YC'}?] By “égs%ecgtcf?ﬁ’é\ﬁ%d’af G5 Ao FRArdoBRe gRE
rear opeMeﬂuthmatfﬁtSSQM&n tihe forward emdl obft bhenerdid hthsbdenndnd
needle;

6 the rear open end having a shoulder that abuts the
forward end of said barrel, whereby when said sheath is
8 positioned over said needle and needle holder, forces
applied to said sheath are exerted against the end of the

10 barrel.

18. A retractable syringe as claimed in Claim 17, wherein:
2 said needle holder has a forward groove;
an arcuate lock clip for fitting into said groove and
4 abutting the front end surface of said barrel;
whereby said lock clip positioned in said groove,
6 prevents rearward movement of said needle holder.

19. A retractable syringe as claimed in Claim 18, wherein:
2 said lock clip having a "C" shape with a slightly
larger circumference than half the circumference of said
4 groove for being laterally snapped in said slot and being
resiliently retained in position; and
6 one end of said clip has a projection that may be
actuated to remove said lock clip from said slot.

20. A retractable sheath as claimed in Claim 1, wherein:
2 said piston having a circumferential slot at its
forward end; and



needl e; ithe rear open end .having a shoul der that abuts the forward end of
sat d  barwedmzuggomzieby when said sheath is positioned over said needle and
needl e hol der, forces applied to said sheath are exerted against the end of

the barrel. 18. Ajg 13 Bed Replidedge as cl ai ned W said
needl e hol der has- aﬁ ; an arcuate lock clip for into
sai d groove and abu Hmn "m end surface of m wher eby sai d
I'ock clip positi one e, vents rear M sai d
needl e hol der. 19. A retractable syri ng 85 clai medirF Mer ein:
said lock clip having a "C' shape with a slightly larger CI rcu nce than

hal f the &ircunf ergieeneediai Hodflevy bavdngbdilmgers értal 15s sneppearanesdi d
slot and bei %ﬁr@sahws%w "iadtesh | Bn@8SIFJrONE i 8P ngn%d é%taféawoﬁl i p

has apro ection that Z e actuated to renoye said k clip fromsald
sl ot . A SETVERALTR s’l’l%%‘%e akotdsrntq Fﬁlél HF-FrF?n \/\herel n: said piston
havi ng a circunferential slot at its forward end; and -38- the needle

hol der havin i nger.s earvvard end WI h.inwardl y. directed ends for
fPttng ot 0kt o & fePadtdl € LyRINaE e b1 3nad 18 it PR EnESint 2
retractal® e syri ng@quforuanéd elnd Gfisald phstohnhashen f frustd-eadictlsaid
pi ston has a { ‘_r(,jpj_s;; &éﬁtC££i&rsi’Q£aC§H& said slot; and said fingers

adi a

conpri sing sal sections that afe canmabl e over said frusto-conical
surface i‘hto | at cHidtA chipgRRe nCoPRY itnd t paidceadiahosaekiang thatpaseon.

22. A retractedigalsye i Bgerass#idi MRUsitd-JoniBadl yhersta Satd nesadbringl der.

has an | néernearllgaf.c_:l[eun'lgnt? agsg‘ggertlhghe needle holder and the piston.

22. A retractable syringe as claimed in Claim 21 wherein
2 said needle holder has an internal fluid passage that
communicates with said needle.

23. The syringe as claimed in Claim 1, wherein said needle

2 holder has a forward groove, and an arcuate locking clip

. for releasable locking engagement with said groove for
4 preventing rearward movement of said needle holder.

24. The syringe as claimed in Claim 23, wherein said
2 locking clip is hinged at one end to the forward end of

said barrel for pivotal movement about said hinged end
4 between a locking position in said groove and a released

position out of said groove for permitting rearward
6 movement of said needle holder.

25. The syringe as claimed in Claim 1, wherein said needle
2 holder has an indent at its rear end and said piston has a

projection at its forward end for releasable snap
4 engagement in said indent, said projection and indent

comprising said engageable means for securing the piston to
6 said needle holder. |



comuni ¢ates W.th said needle. 23. The syringe as claimed in Caiml,

wherein’ &%&9&@@?%}9 hol der has a forward groove, and an arcuate |ocking
clip for easabl e_Locki ng engagenent wi'th said groove for preventing
rearward novement of msmﬂbﬁk bsidogter.. 24. The syringe as clained in

Claim 23, wherein said i $ hinged at ward end
of said barrel for piv about said hi m @ B# | ocki ng
position in said groov ed position, outs for

permtting rearward novenent of sai d need®e hol der. 25. The syrl nge as
claimed in aim1l, wherein said needle holder has an indent at its rear

end and said QBStOFIh@aSsﬁrDﬁQéeQié og18limelts iR\ @HINYs! oryh el ez aly (?Pidsnap
engagenent, in, sgl d.indent, said projection and_i ndent cofprisjng sai

engageabl & neiR9eps; W#Png | FHPYD and. 58156 ProJRe.ien njasaan
clained in C ahnmu2ar wiér €ior snaph ie:myaszgterdm dm aid fyragwove and said
projection has an annular rib for snap engagement in said groove. 27. The
syringe as claimed in Caim26, wherein said projection has an at |east
partially conkdal BFhej eeYFbnoat as SCﬁeﬂ.mdd imd Cldjiacen s, savlteréin amddai d
indent hag a. 9955@%&969!ngspahtaeoabsék gﬁaﬁl cbh&cganﬁﬁggw%tfga #Um

syringe as cl aim 25, erein nee an “axi a

a
t hrough bore &%ﬁnﬁ‘ﬁr@’&‘tr%g“%ﬁt?fi%%‘?%nﬁeﬁéﬂé &'tlbt:h@%rmél thdept baisd a
needl e hokder cepttespbhdiaigd pardsdondicalneurdiceend GftSaithdieadie, hol der.
29. The syringe as claimed in Caim28, wherein said projection has a
conical forward end portion which projects partially into said axial
t hrough bore @Ben Thed syvjingei @s | slsémededinn Cdaich | RHgNtwhéfeil said
retractabpe syebfe ABTREFShAR af 8Xih19€nBRLLA LAEN BRGINGYMAY W¢n

rearward ends | )
salid needle at the forward end of said needle holder and

4 with said indent at the rear end of said needle holder.

29. The syringe as claimed in Claim 28, wherein said
2 projection has a conical forward end portion which projects

partially into said axial through bore when said projection
4 is secured in said indent.

30. A retractable syringe comprising:
2 a syringe barrel with open forward and rearward ends
and a piston and shaft in the barrel with one end of the
4 shaft extending out the rearward open end;
a needle holder and needle releasable held in the
6 forward end of the barrel in a resiliently contractible
connection that resiliently holds the needle holder from
8 movement toward the rearward end to a position where the
barrel encloses the needle holder and needle;
10 said piston and needle holder having interengageable
formations for selectively securing the needle holder to
12 the piston for pulling the needle holder out of said
resiliently contractible connection to the enclosed
14 position in the barrel;
said needle holder has an outer slot; and



and a pr ton and shaft in‘the barrel with one end of the shaft extending
out the FR¥HE WP 0pen end; a needle hol der and needl e rel easabl e held in
the forward end of'nhﬂmhg el esiliently con e _connecti on that
resiliently hol ds th f'rom novenent tomard the re d end
to a position where | oses the needl| d needl e; said
pi ston and needl-e ho t er engageabl e f @ﬂ’l’lﬂ ctively
securing the needle holder to the pi st ey d-or anllng fheL Afder out
of said resiliently contractible connection to the encl oséd position in
t he barr sai d | e h ut I 40-_th rwar d
end of:ﬁiald baﬁ?g $¥h£§ﬁ gﬁ%ar%P §£1§|g%?rgggrcﬁﬁfer%ﬂt|ng%?8 't hat
resiliently f#%salxﬁmtsaturGUEfereathaﬂeﬂupyﬂhﬁtﬂngﬁllmemmkﬂlélheldBtOLn

the forvgrd end;of swe bafdHy i b1yl hﬁoiaihagechaes %684 18 dhol ¢ 1 3Rhe
wherein said slot has a_canted outer surfacé for camm ng said needl e hol der

over saldI|[fQFW?%%I%%?d°ﬁn§%ﬁeh?rBFlsald needl e holder. 32. Aretractable
syringe conprising: a syringe barrel with open forward and rearward ends
and a plunger_jn the barrel with o e.en ger, for.exten

fhe renrvard hun Tie. S faed 40 SIALRSH o0 IR UR AP kns PS8 mRat BYoFni o
the forwad dras cd chatbérpatewishnimbawﬂmnjqammmng1sﬂldamdedkedhelﬂerder
proj ecting oubyf sl '6h: rS3HHaPlUREGENDRE BRASS 1hNAkekiEk hiteial d
needl e hol der, y re rward novenent of sald plunger noves Sald needle
hol der from said releasable connection to an encl osed position in said

barrel; separsgge chkéﬂga@ean§efgyrhﬁgglagmgpygﬂﬁgt of said needl e hol der

fronlsm(greﬂeasable %QQQ&gtLarrel with open forward and rearward ends

and a plunger in the barrel with one end of the plunger for
4 extending out the rearward open end;
a needle holder for being releasably connected into
6 the forward end of the barrel with a forward portion of
said needle holder projecting out of said barrel;
8 said plunger has means that locks to said needle
holder, whereby rearward movement of said plunger moves
10 said needle holder from said releasable connection to an
enclosed position in said barrel;
12 separate locking means for locking movement of said
needle holder from said releasable conneétion;
14 said needle holder having a groové in said forward -
portion; and
16 said locking means comprising an arcuate locking clip
for releasable snap engagement in said groove.

33. The syringe as claimed in Claim 32, including hinge
2 means pivotally connecting one end of said locking clip to
the forward end of the barrel for pivotal movement of said
4 clip between a 1locked position in said groove and a
released position out of said groove.



sak.d r;ee(jI e hol.der having a groove in said forward portion; and said

| ockin rising an arcuate | ocking C|Ip for rel-easable snap
engage%ﬁ%ﬁuég%ml nge as ned in Caim32,
rncl udi ng hi nge ne lagediect i ng one end o ocklng clipto
the forward end of t I votal novene f said clip between a
| ocked position in s

l a rel eased po ai d groove
“41- 34. The syri nge as clal rre In Caim33, wuher J@Wn&ans
conprises a hinge.pin rotatably nounted-é4a-the forward®en d barrel.
35. The syringe as clained in Oaim34, wherein the hinge pin is of stepped

di ameter. 36. 3Whe siHd REA- iy 2@ @sqalm@dﬂlﬁl nadm %er‘%«@réﬁh égm% ﬁ@éns
conpri ses 22 h%ﬁ%ﬂﬁ%OSt rQJectlng fomthe forward e sal d arre

sai d clip2has effPRgTaSened en‘&l“i‘%? Rt élﬂt@térhjé’geﬁﬁ’ﬁf‘tﬁﬁer l§a|’éhe

hi nge post. 3ZforWard\yendigef asaid avawdeln C aim 36, wherein said hinge post
and openi ng having mating tapered surfaces for |ocking said clip against
axi al nmovenent relative to said hinge post. 38. The syringe as clained in
d ai m 33, wheld.n el syt indmasarclaimet diry-Glrajreci4 ngifersin tled minges

end opposite $aid i nie JEGSea Ihafetslractable syringe as claimed in
Cl ai m 32, whe?ginl sal d pl unger hévéag a piston at its forward end that is

forced into graspi ng engagenent with said needl e holder; and said plunger

and needl e holsger IMHe@yraHRNSIsYelhimeddine01hemnces ?p@lﬁéﬁélﬁ Os&id h?iné&r
novi ng sald nsfdl hol der. out of .said rel easabl e copnecti on.

40.
retract abPe sPiifge GURE 155242 R1B9S R BFigfhing from the forwara

end of said barrel, and said c11p has an opening at one end
4 for rotatable engagement over said hinge post.

37. The syringe as claimed in Claim 36, wherein said hinge
2 post and opening having mating tapered surfaces for locking

said clip against axial movement relative to said hinge
4 post.

38. The syringe as claimed in Claim 33, wherein said clip
2 has an outwardly-projecting finger tab at its end opposite
said hinge means.

39. A retractable syringe as claimed in Claim 32, wherein:
2 said plunger having a piston at its forward end that
is forced into grasping engagement with said needle holder;
4 and
said plunger and needle holder being responsive to a
6 given force applied to either for moving said needle holder
out of said releasable connection.

40. A retractable syringe as claimed in Claim 39, wherein
2 said piston is engageable and disengageable from said

needle holder, with the force required to disengage said
4 piston from said needle holder being greater than said

given force, but less than the force required to overcome_
6 said locking means.



sai d plston |a.engageable and di sengageabl e from sai d -needl e holder, with
t he forg h&&ﬂggﬁ to di sengage said piston from sai d' needl e hol der bei ng
s

greater t 0 ut less than the farce required to overcone
sai d | ocking nﬂ&uémﬂ* A retractable s?f?ﬁ@é\\as\\ngLzﬁis in
Caim 40, incl u m ans that seals the: f rd openin aid
barrel around sa r.. 42. Aretractable ﬁﬁ? S|ng a
syringe barrel haV| ng an ‘internal chanmber with open lﬂ%

ends and a piston and shaft in the barrei2«with one end of «

extendi ng out the rearward open end; a needle hol der and needl e° flttlng
into the forwgid eqnd pbtihethaneel s'y&ﬁag'ée' @sakdi iarnecin oncidigh rebeases
t he needl e ho]deL é novepent toward %E&erearwagagfn and to a retracted
posi ti on hherBPEhHeAag  §RadhBP eSS & Fe2 ¥ IR dPRENIRY Pﬁe
forward end ofaidicbderek| arsunfiesaihacedddl nohdkder havi ng an axi al
passageway for connecting said needle to said barrel chanber; said piston
and needl e hol der having engagi ng neans for selectively securing the piston
to the needl e4ol derretuadtabseonybdngg sowppising:said barrel for pulling
the needlg holder gutypingal ﬂafféfaﬁé‘@iﬁgceﬂnfﬁééi)ﬁaiOcﬁQﬁbéftﬁi“éheg en

position; and_sai d engagli hg neans_bei ng prOV|d on a forward ab uttlng end
§f

of said plstoﬁ°%%ﬂr§ RBS R ARA t PRYS eABG0R RIFtARBNE Fhafd: , 1nk

sai d abut4i ngb&pgel haith dore il ot thRCehafal egtendingh ot ¢haxiahrward
passageway and the oéher end haV|ng a projection for releasable snap
engagenent in CREP *PB¢tess. The syringe as clainmed in Claim42, wherein
sai d 6 a needle holder and needle fitting into the forward

end of the barrel in a releasable connection that releases
8 the needle holder for movement toward the rearward end and
to a retracted position where the barrel encloses the
10 needle holder and needle, and the forward end of the barrel
is open;
12 the needle holder having an axial passageway for
connecting said needle to said barrel chamber;
14 said piston and needle holder having engaging means
for selectively securing the piston to the needle holder;
16 said piston being movable in said barrel for pulling
the needle holder out of said releasable connection to the
18 retracted position; and
said engaging means being provided on a forward
20 abutting end of said piston and a rearward abutting end of
said needle holder, one of said abutting ends having a
22 central recess aligned with said axial passageway and the
other end having a projection for releasable snap
24 engagement in said recess.

43. The syringe as claimed in Claim 42, wherein said
2 recess comprises a generally cylindrical recess on the rear
end of said needle holder, and said projection comprises a
4 correspondingly-shaped boss projecting outwardly from the
forward end of said piston. '



recessyﬁqnprises a generally cylindrical recess on the r
needl,e hgl der. and said projection conprises a corres h
projectiﬁﬂmgﬁqﬁﬁFbl fromthe forward end of said pista ) -43-'--..,,.__44.|Thet
syringe as cl aig e B wherein said projection has a conical outer
e%d. 25. The Q§E§m¥&{'@h- iﬁﬁ%d.in Claim tferernm said projection and
recess have natLH, i i tﬂ ne .of said surfdces havi ng at | east one notch
for allow ng fl RIRSIAVRRN I on bet ween said chanﬂmummjnmlwm gevay
as said projection engages with said resgess. 46. T n Hlasil O 1% med in
Cl aim 42, wherein said recess is located on the rear” effd &f g?ld ngedle

hol der and sapd axi p. X rojq t isaner . end .of said recess,
and said proj ggf I, oﬁﬂ%ncﬁ%%g&%aééosgi %g?ﬁ!%ggit ij(:)pr'l ta&ﬁ _a‘llg\s %’%f M/av_frhe]%?le gral%
projecting paP¥PAPF}1PAt Basaird coadsademirersh@ndsai d projection is engaged
in said recess. 47. The syringe as clained in Caim42, wherein said recess
has a groove d sald projection has an annular rib for snap engagement in
sai d groove. gg Tﬁb%ﬁY 99s a9 afhedmeA R FeAm whdy eivhers N ndadide
hol der i n2l udpsogactiber and i necesal haviet it iy | BgrEhabs, i oy NBdi g dt he

ends of said | LC i A retractable_syringe conprising: a
syringe barr e%M%mk?%%%p%a‘Pgéé\a%g: ag afgar%? d%é)%&g‘ aﬁﬂ¥a aglrgjsqw n t
in the batrel CoPRRNagatann dbetweensiseid chankbn@Endtsahé peasagedagpas

end, said reagypydppBgecetidpl eng% 'gg%iggr%%&dhggdagsqpaced di npl es
adj acent said rearward opening, "and said piston having an outer surface for

abutting agai nst said spaced di nples for blocking novenent of said piston
out of the opee.enthef sytihdara® ;claimed in Claim 42, wherein said

2 recess is located on the rear end of said needle holder and
said axial passageway extends from the inner end of said

end of said
dingl y-shaped boss

4 recess, and said projection includes a conical portion at
its forward end for projecting partially into said
6 passageway when said projection is engaged in said recess.

47. The syringe as claimed in Claim 42, wherein said
2 recess has a groove and said projection has an annular rib
for snap engagement in said groove.

48. The syringe as claimed in Claim 42, wherein said
2 needle holder includes an outer cylindrical portion having
flats intermediate the ends of said cylindrical portion.

49. A retractable syrihgé comprising:
2 a syringe barrel with open forward and rearward ends
and a piston and shaft in the barrel with one end of the
4 shaft extending out the rearward open end, said rearward
end of said syringe barrel having spaced dimples adjacent
6 said rearward opening, and said piston having an outer
surface for abutting against said spaced dimples for
8 blocking movement of said piston out of the open end of
said barrel;



-44- a .needl e _hol der and needle fitting into the forward end of the barrel
in a re“&g&&ﬁ&pmgonnectionsthat rel eases the needl e holder for novement
toward the rearward end and to a retracted position where the barrel

encl oses the nee'-ﬁs Bﬁﬁﬁiﬁﬁ&@@dl e, and the forward—end-of the barrel is

open; said piston der i havi ng engagi ng nmeans for securing the
piston to the need ‘d pi st on bei ng nnvgﬁ ' ' el for
pul l'ing the needl e said rel easable c 'm”,mm'lglja%l"
retracted position; and said shaft bei ngt4or eakabl-e al orfg ILt'Ss with
the broken end of the shaft inserted into the forward end of the barrel

hol di ng t1die needl eg hakdaleahd1@Red fhd Mmédg1EcEideind FIHd e forward
end of the barrel in a releasable connection that releases

12 the needle holder for movement toward the rearward end and
to a retracted position where the barrel encloses the
14 needle holder and needle, and the forward end of the barrel
is open; _
16 said piston and needle holder having engaging means
for securing the piston to the needle holder;
i8 said piston being movable in said barrel for pulling
the needle holder out of said releasable connection to the
20 retracted position; and
said shaft being breakable along its length with the
22 broken end of the shaft inserted into the forward end of
the barrel holding the needle holder and needle in the
24 retracted position.



