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5 The present day danger to doctors, medics.and nurses
resulting from using syringes is well known. But to a
subsequent user, contagious diseases such as AIDS and

hepatitis have made the reuse of a syringe a catastrophic
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event. Yet notwithstanding all of these dangers and

10 problems, the common syringe that has been sold for years

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

syringe 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

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

the dangerous and highly injurious reuse of hypodermic

needles. | '

There are syrinje designs that have the capability of

retracting the needle or the needle holder into the syringe

20 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

25 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

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

cost effective as they are expensive to manufacture, and

- present problems in leaving substantial amounts of fluid in

the barrel after the needle or needle holder have been

retracted. Further the differences in the operation of the

35 new designs relative to the old common syringe are so great
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The patents disclosing withdrawing the needle into the
barrel have very complex mechanisms that have the
disadvantage of being costly to make and are basically
impractical in operation. The mechanisms within the barrel
volume for grasping and retracting the needle are so bulky
it is difficult to sufficiently eject the fluid from the
syringe barrel. So in retracting, substantial amounts of
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
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
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

reasonable cost or cannot be broken easily. Further the

frangible section makes the syrihge 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
inoperable and to assure that the syringe needle and holder
cannot be pushed back out of the forward end of the barrel.
The problem with this is that the plunger shafts are
difficult to break in practical use. Even if the shaft can
be broken, the effort in doing so is distasteful to the

syringe user, because the syringe user has to be mindful of
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the systems that retract the needle and holder into the
5 barrel, after such retraction the barrel is essentially not
closed at one end. So the fluid is released, making an
obvious mness. The two systems design that retract the
needle and holder into the barrel have a design that makes
the syringe expensive and complex to make, and so the price
10 and complexity makes the syringe design unlikely to be used
in the future. |
There is therefore, a real and demanding need fof a
new and improved syringe that easily, quickly and
positively retracts the needle and needle holder into a
15 sealed condition within the syringe barrel, which has a
means for easily breaking 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
20 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 improvéd syringe that is relatively
inexpénsive to make, is simple and positive in operation,
that is safe and easy in use, that allows maximum ejection
25 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.
30
SUMMARY OF THE INVENTION
The present invention provides a retractable syringe

in which the needle holder is releasably positioned and
secured in the forward open end
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piston and the shaft operate as a plunger in the syringe,
to draw in and dispense liquids in the normal manner. When
the syringe has been used and the liquids dispensed, the
plunger is forced in with slightly greater force than in
5 normal operation to cause the piston to engage the needle
holder. The plunger is then pulled rearwardly pulling the
piston and the joined needle holder, releasing the
releasable connection to the forward open end of the.

parrel. The combination piston and needle holder are then
10 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
15 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
20 holder from moving around in the barrel.

All of this is 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
25 components within the syringe structure.

The syringe thus
ends up with the piston blocking and sealing one end of the
parrel, and the shaft sealing and locking the other end of
the barrel, with the shaft projeéting into contact the
needle or needle holder in the barrel, holding the needle

30 from movement. The entire package may then be disposed of
in a safe and simple manner.

This does not regquire the use -or reliahce upon a
sheath to cover the end of the hypodermic needle after it
has been used, and does not allow the sjringe and needle to

35 be reused, and further restricts any contact with  the
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It is therefore an object of this invention to provide
5 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 pecome more apparent upon a reading of the
following detailed description and an examination of the

10 drawings in which 1like figures designate 1like parts
throughout and in which:

BRIEF DESCRIPTION OF THE DRAWINGS

15 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;
FIGURE 3 is an enlarge sectional view taken on line 3-
20 3 of FIGURE 1;
FIGURE 4 is an enlarged seétional view taken on line
4—-4 of FIGURE 1;
FIGURE 5 is an enlarged sectional view taken on line
5-5 of FIGURE 1;
25 FIGURE 6 is a perspective view of the piston end of
the plunger;
FIGURE 7 .is a perspective view of the néedle carrier;
FIGURE 8 1is a longitudinal sectional view of the
syringe body, illustrating the initial insertion of the
30 needle carrier; _
FIGURE 9 1is a view similar to FIGURE S, with the
piston latched on the needle carrier;
FIGURE 10 is a similar'view, with the piston and shaft
withdrawn and the needle carrier and needle retracted into
35 the syringe body;
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FIGURE 12 is a similar view, with the shaft inserted
and locked in the opposite end of the body to enclose the
needle; '

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;

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;

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, illustréting the use of the piston ring as a
capacity indicator;

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;

FIGURE 21 is an end view of the syringe, illustrating
the orientation of the plunger with the syringe body;

FIGURE 22 1is a side elevation view, partially
sectioned, illustrating a pre-use sheath secured over the
needle;

FIGURE 23 is a simjlar view illustrating an
alternative needle sheath arrangement;

FIGURE 24 is a sectional view taken on line 24-24 of
FIGURE 23;

o nakes the
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FIGURE 25 is a sectional view similar to FIGURE 17,
with a different "O" ring;

FIGURE 26 is a perspective view similar to FIGURE 6
with a different frangible section; _

5 FIGURE 27 is a side elevation view similar to FIGURE

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.
10  FIGURE 16;
FIGURE 30 -is a side elevation view similar to FIGURE
1 with a modified Dbarrel and shaft stabilization
construction;
FIGURE 31 is a similar view to FIGURES 11 and 31, with
15 . the piston and needle holder interconnecting structure
being modified in a new embodiment; and
FIGURE 32 is a side elevation sectional view similar

to that of FIGURE 5, illustrating the modified embodiment -
in FIGURE 31.
20

DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

25 Referring now to Figﬁre 1, there is illustrated a
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
30 end 17. Releasably positioned in the forward end is the
needle holder assembly 18. A movable plunger has a piston
24 with an 0-ring seal that ig_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
35 coacts with finger grip 26 on the open end of the barrel 17



-3-

the fact that the unattached needle and needle hol der can

;-caused to eject fromthe syringe barrel and cause an acci dent al

pricking by the hypodernmic needl'e. Further in the systens_that

and hol der

3

into

be

retract

t he needl e and 1hgisd@tHds Bt REfIReP Dbarrel, aft Tﬁ@éj% t he barrel
is essentially n at one end. ﬂT iﬁfgdﬁé %sed maki ng
an obvi ous nﬁ!ﬂl Uum tﬂ systens design flLhat r R& the needl e

e a design that nakes the syringe

expensi ve and conpléx to make, and so the price

10

15

20

25

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,
the needle housing 20 and the needle 22 are all moved into
a retracted position within the syringe barrel as
illustrated in Figure 11. With the needle holder in this
position, the needle 22 is entirely enclosed within the
volume of the barrel 12. The shaft 14 is then broken off
from the piston 24, and the free broken end of the shaft 14
is then inserted through the forward open end 15 of the
barrel 12. The shaft thus functions to close off the open
forward end of the barrel with the piston closing off the

rearward open end of the barrel, securing and enclosing the

retracted needle within the barrel. Both ends of the
barrel are thus closed and are sealed by the piston at one
end and the shaft at the other end, so that the needle and

the remaining fluid are both sealed within the barrel. The
barrel is now ready for disposal.

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
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
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
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itive in operation,
6 and 9, the piston 24

has an outer circumferential groove 49 for receiving an O-
ring 48.

Referring now to Figures 1, 5,

O-ring 48 may be made of any suitable material
and functions as a movable seal between the piston and the

inner surface of the barrel 12. The "O" ring is preferably

It has been discovered that rubber
functions as a better seal against the plastic barrel, than
plastic against plastic.

made of rubber.

The groove 49 has sufficient
width and depth to prevent the O~ring 48 from rolling over

or out of groove 49. Thus the O-ring 48 functions as a

wiper for wiping inner surfaces of the barrel along with
moving the fluid by virtue of the piston action both into

and out of the hollow syringe barrel 12. The piéton 24 has

an axially centered recess 56 that receives and co-acts, in
one embodiment of the syringe,

15 and 16,

with a nut type alignment
as will be described in more
The front end of the piston 24 has a
pair of arcuate members 30 and 31 each of which form

94, see Figures 14,

detail hereinafter.

fingers with internal shoulders 33 that co-act to slide

over the rear cam surface 27 on the rear end'of_the needle

helder 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,
or grip

fit in
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
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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
5 members that are formed into a substantially outer
reétangular configuration that corresponds with the inner
surface of the barrel. The composite interconnected lath
type members forms a circumferential cross sectional area,
see Figure 2, with-.each of the lath members being connected
10 along their longitudinal adjacent edges. Lath member 90 is
connected to the side edge of lath member 86 that is in
turn connected to lath member 88 that is connected to lath
member 87 that has a side projecting lath member 89. It
may be understood that this entire composition shaft
15 structure 40 provides lateral rigidity against bending
force moving the piston 24. This configuration provides an
open center space in the syringe barrel 12 for receiving
the end of the needle and needle housing 20 when the shaft
24 is inserted into the open end of the barrel 15 as
20 illustrated in Figure 12. Collars or discs 34 and 42 are
molded into the shaft 14 and extend outwardly, see Figures
1 and 2, to provide centralized positioning of the shaft in

the barrel 12.

The frangible sections comprise lath type members 37

25 and 38, see Figqures 1, 4, 5 and &6, that are radially

aligned and have a relatively thin cross-section. These
lath members may be broken when subjected to 1lateral
bending forces in a given direction. These lateral bending
forces are resisted by the other cross sectional
30 configuration of the lath member 14 as previously described
and as illustrated in Figure 2. The lath members 37 and 38
are also scored at 39 on either sidé\or both sides of each

member, which - further facilitates the breaking of the

frangible sections 37 and 38. The frangible members

35 interdonnect the remainder of the shaft with the rear side
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of the piston 24, thus allowing shaft 24 fQ be broken at a
point adjacent to the piston.

In another embodiment, see Figures 26, 27 and 28, a
modified frangible section is substituted for the lath

5 members 37 and 38, primarily to provide added lateral
stability. In this embodiment the lath members 138 and 140
corresponding respectively to lath members 37 and 38, and
are made with an "L" shaped cross-section. The bottom of
the "L" shape for each section is integral with the

10 adjoining lath members 86 and 87. Each of the "L" shaped
members are scored at 139 and 141 on ail sides except the
outer edges 151, to facilitate breakage of the shaft in the
manner previously described.

The rear open end 17 of the barrel 12 has a V-shaped

15 inner surface 37 that narrows the diameter of the opening.
The respective collars 34 and 42 have a smaller diameter
than the inner diameter of ring surface 36, and thus pass
freely therethrough. However, the piston 24 has.larger
diameter rims 57 and 59 that restrain the piston from

20 movement out of the open'end 17 and through the inward V-
shaped ring surface 36. In one embodiment, see Figures 9
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

25  be cammed through the V-shaped ring 36. Thus the inward V-
shaped projection 36 snaps into the slot 65. The outer
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

30 through opening 17. This effectively locks the piston into
the open end 17 of the rear portion of the barrel 12.

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 piéton; The end rim 57 will contact the

35 side of the V-shape projection 36. With a slight increase
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hol der, releasing the releasable connection to the forward open end of
t he barrel. i st on and needl e_hol der are then 10
retfacted to a po the rear openingjfa e Ry A==t
barrel, where the n of f -f_a weake S acent to
t he plston in a quick and easy nanner. The pi lSItIOﬂ
and seal s the rear opening of the barrel and restrains t

e
hol der frominoeomae, D5im onenPRE ?@aFa@ndJ%fP‘i%%a’FPéPugth?é’efr‘r’é@ e]n'ﬁ of
the shaft . it keR EAfeekedubphet B2 REEBeF 05 Ak Qgh Ofhé hepdipine!

and seal ngor%'e?:rrllse ?Ltr}nae%'hes%;f%c}eh%fsg?jt & %a%%sdl trll%%e%sl nt QI'hls causes
the V-shaped ring to be secured in the manner previously
5 described, and thus locks and holds piston 24 in the
opening 36. The resilient pressure of the outer edges of
the slot 65 against the sides of the inner ring surface 36
is .sufficient to provide a fluid seal against fluid
movement out of the open end 17. Further, O-ring 48 also
10 functions to prevent outward fluid movement from the barrel
12 through open end'17.

" It may be understood that the piston 24 may be
initially inserted into the barrel 12 by pushing the piston
through the restricted neck 36 in the open end 17 of the

15 barrel. This is accomplished by exerting considerable
longitudinal force on the piston by the shaft 24. This
force is sufficient to move the piston and the outer rim
portions 57 and 59 through the neck 36. However, when the
neck 36 is snapped into the slot 65, this essentially locks

20 the piston in the secured and sealed position where it is
held against the normal application of forces against the
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

25 insert the piston through the neck 39 in initial
installation, would normally not occur in the operation of
the syringe. .

In another embodiment, see Figures 19 and 20, the
piston has a different shaped rim member 92 that does not

30 have the canted ocuter énd surface and also has an outside
diameter generaily corresponding to the diameter of rim 59.
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

35 the ring 92 of the piston out of the open end 17 and
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in this embodiment. Rather, the piston is pulled to the
5 end of the open end of the barrel, and it remains in that

position. It may be understood that when the shaft 14 is

broken off, O~ring 88 exerts sufficient outward pressure

against the inner surface of the syringe barrel 12 to hold

the piston 24 against longitudinal movement within the
10 barrel, and to provide a seal against fluid movement.

The needle 22 is held by a needle housing 20 in the
known manner. The needle holder 18 has an internal
threaded recess in its forward end for receiving the
standard end 64 of a needle housing 20. The needle housing

1s 20 is threaded into the threads 60 and is held in position.
The wide space between the thread bights in threads 60
allows the needle holder 18 to hold or interconnected
different, standard needle housing designs. Needle holder
18 has a conical forward outer end surface with a first
20 éircumferential groove 68. Groove 68 has a forward canted
' cam surface 82 and a rear abutment section 28 that forms
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
25 lip 58 that has an internal circular hook portion 78 that
fits into the groove 82 in the needle holder. The outer
internal edge of the lip 58 has an outwardly canted rim
surfade that coacts with the cam surface 82 to provide a
releasable latch for holding needle holder 18 in position.
50 It may be understood that in inserting the holder 18 into
the open end 15 of the barrel 12, the canted surface on the
forward end of the holder 18 contacts the inner surface of
the lip 58 and cams through the opening to the 1latched
position. The material from which the barrel is made is
35 slightly flexible with a resilient memory that returns the
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flexed lips 58 to the original position. This causes lips
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.

sheath to cover the
=0t

S When the needle holder .18 is pulled rearwardly into the
barrel 12 as will be described hereinafter, the cammed
surfaces of lip 58 are cammed by the canted surface of
recess 82, allowing the needle holder 18 to be pulled
through the opening 15 and into the barrel 12. The O-ring

10 50 provides -a fluid seal  in opening end 15. Again,
preferably the O-ring is made of rubber. Also, the O-ring
seal maintains a fluid seal around the needle holder end
during slight rearward movements of the needle holder. |

The needle holder 18 has an axially positioned fluid

15 passage 72 that connects to the fluid passage of the needle
housing 20 and needle 22. Channel 72 is connected to a
radial channel or passage 52 that éonducts fluid into and
out of the volume of barrel 12. When the piston 24 is
pulled.in the direction of arrow 118 a vacuum 'is drawn by

20 the piston in the chamber volume 46. - This draws fluid
through the needle 22, passage 72, passage 52 into the
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

25 to move the piston head 24 in the direction of arrow 96,
see Figure 4, which causes the fluid to flow out through
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

50 ~continued causing the fingers 31 to cam over the end
surface 32 of the rear end of the needle holder 18, and
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

35 pulled rearwardly, the piston pulls the needle holder with



need/ e or the fluid that was formerly within the syringé

barrel, from
- being dispensed or spread around in the area

of disposal of used
'syringe. . .. .1t is therefore an object of t[ins- ' vi de 5
a new and |nproved retractabl e syringe that corré m ngs
of ot her pri orThiscSheenHisBodnt ed nges. O

att ended advant wm!"myﬁ |nvent|on Wi || bees rent upon a
readi ng of the det ai | ed description and an exam nation of the
10 drawings in figures-ldesignate like parts

t hr oughout and in which:

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

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. .

5 The increased force required to cause the fingers of
the piston to grasp the needle holder is of such magnitude
that the syringe user has to intentionally and thus
knowingly increase the force. So accidentally Jjoining the
piston to the needle holder doesn't normally occur.

10 In operation of the syringe'it is desirable to be able
to view the fluid in the barrel, and particularly the
forward end.of the barrel volume 46. The barrel in this
invention is transparent, so this volume may be observed by
'looking through the side of the barrel and particularly at

15 the passageway 52, to determine whether there is air or
fluid in the forward end of the barrel, or whether the air
has.been bled out of the barrel. So in removing air

bubbles from the barrel 10, the needle is directed upwardly

and the piston 24 is moved to cause fluid to pass through
20 the needle 22 thus ejecting the air. In this operation it
is necessary that the volume around passage 52 be
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
25 block viewing the volume 48 and passageway 52. Accordingly

in initial construction of the syringe, the plunger i.e.

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
30 a single passageway 52 is shown to conduct fluid from
volume 48 to passageway 72.__ It may be understood that
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

35 passageway is better capable of conducting fluid and air
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~view of the retractable syringe, with portlons cut away;

"FIGJRE 2 is-an enlarged- sectional vi ew t aken of f FIGURE 1
FIGURE 3 is anm;&mtms&e&i vi ew taken on IT*‘Hé Q, 3ol GURE 1;
FIGURE 4 is nal view taken 4 FI GURE 1
FIGRE 5 is HIHEEEUEBMM' vi ew t aken on ' \FI GURE 1;
25 FIGURE tive vieweof the p|ston end of '

from volume 48 out through passégeway 72, and not trapping
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
5 and 32, the barrel 12 has a straight inner cylindrical
surface without the inward V projection 36 of Figure 1. In
this embodiment, the barrel is dimpled 47 by a dimple tool
to provide an inward projection 45. It may be understood
that the material from which the barrel 12 is made is of a
10 very'tough, durable, and yet slightly ductile, resilient
material. Accordingly a known dimple machine may strike
the side of the barrel 12, impacting the side of the barrel
and causing a dent or dimple 47 that results in an inward
projection or dimple projection 45. Thus, see Figure 31,
15 the outer configuration of the rear ring member 157 of the
piston 24, which has the configuration as illustrated in
Figure 20 as fing 57, moves into an abutting contact with
the inward projection 45, preventing the piston from being
withdrawn from the barrel 12 without exerting a very large
20 and intentional forces that would be obvious to the user.
This dimpling functions to prevent the piston from being
pulled out of the barrel '12 in normal operation. Alsc in
this embodiment, the discs 34 and 42 have a diameter
slightly less than the distance between the dimples, and
25 ~"accordingly the two discs 34" and 42 pass through the
opening between the inner projections 45. This also
applies to the ring or disc member 45. Ring or disc memﬁer
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
30 which ring 45 functions to provide added stability against
lateral movement-by the shaft in its longitudinal movement
in the volume 46 of the barreil 42.
In another feature of the invention, the needle holder
18 has a slot 67 in circumferential groove 68 that receives
35 the key 54 that is molded into the lips 58 of the barrel
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12, see Figures 1, 11 and 20. When assembled, the key 54
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

allows alignment of the'passageway hole 52 with the barrel

10

15

20

25
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35

12 so that the finger grip 26 can be aligned with the bars
62 on the thumb presser 16 to correctly orient the fingers
30 and 31 with the needle holder 18 and the passageway 52.

In inserting the holder 18 into the open end of the
forward end 15 of the barrel 12, a tool such as a male key
driver fits into and coacts with the shape of recess 92 in
fhe rear end of the needle holder 18. This aids in'moving
the forward end of the needle holder through the lips 58
and also allows needle holder 18 to be rotated to the point
that key 54 fits into-slot 67 of the needle holder 18.

In another embodiment, a nut-shaped end 94, see
Figures 14 and 15, projects outwardly from the rear end of
needle holder 18. A suitable wrench then fits over nut 94
and is rotated thereby, which aids in pushing the needle
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
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.

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-

and
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ring 120 has a wider, rectangular cross-sectional shape.
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 separéte
spaced wiping surface combination for wiping and sealing
fluid moved by piston 24. A slanted edge surface 128 on
one end, aids in restricting roll-up of the rearward edge
of the O-ring 120, when pulling a vacuum in volume 46.
Further, the circumferential aperture 122 has a defined
edge 123 that co-acts with calibrated metering lines 130 on
the barrel 12 to allow measurement of fluid in the barrel
12. In a modified embodiment, see Figure 25, the O-ring
136 is substituted for O-ring 120 on piston 24. O-ring 136
provides the same operational advantages as O-ring 126 and
is symmetrical, simplifying installation.

It may be understood that the side edges of the O-ring
120 as well as O-ring 48 are such that it restricts rolling
movement of the O-ring 48 with movement of the piston 24.
The advantage of the split O-ring 120 in Figures 16 and 17
is that it further restricts such rolling movement, and
also provides a double seal along with providing a
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
retracted position and after the shaft has been broken, and
the piston is not locked 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 holdinq the needle against dropping by gravity
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
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members 34 and 42 are thus caused to lock the shaft into
the neck or lips 58 of the open barrel end. The disc 34,
has a solid construction, see Figure 2, and has a canted
surface. This canted surface when contacting 1lips 58,
allows the disc 34 to pass through the opening. This then
places the lips 58 in a locked position in space-44, and
provides a sealing surface contact with the sides of discs
34 and 42. Further, since both discs are solid a double
seal occurs between disc 34 and disc 42.

Also encompassed within the inventor's invention is a
needle cover or syringe cover 100. This cover has a closed
end 102 with an open end 103 having an internal
configuration for fitting over and against the conical
outer surface of the needle holder 18, and has a.radial end
surface at ring shoulder 106 .that abuts against the forward
surface of the 1lip 58 of the barrel 12. If an impact
occurs against the end of the needle cover or sheath 100,
this force is transmitted directly against the forward end
of the barrel 12 and does not exert a rearward force
against the needle holder 1i8, that could otherwise cause
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
in the position by its circular "configuration that is
slightly larger 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

35

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

16, Wth a detai
.FIGURE 18 is a side elevation view of the
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FIGURE 19 is a side elevation view of a nodified form

of the piston;
.FIGURE 20 is a viewsimlar to FI GURE 11,

show ng the 25 piston retalned

in the syringe with the needle hol der att . ELGURE 21 is
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sectional vigwdakeh amipne124n24 8h olbwabliGdREj2%ting nob 116 that

is usually pushed circumferentially by the thumb of a user,

which snaps the snap ring 112 out of groove 110. This

releases the needle housing to be pulled by the piston into
5 the barrel of the syringe.

In operation of the syringe with a C-clip, the syringe
user normally first expels air from the syringe by pushing
the piston forward in the barrel. 1In this operation, an
error could occur where the syringe user pushed the barrel

10 too far and with too much force, causing the piston and
needle holder to become engaged. With the C-clip in place,
the user can just exert even greater force in pulling the
piston rearward, and with the needle holder held by the
locking C-clip, the fingers cam outwardly allowing the

15 piston to disengage from the needle holder, returning the
syringe to its original condition, where it is ready for
use.

Further in normal operation of the syringe, the user
usually inserts the syringe and makes the injection. After

20 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

25 syringe and needle is withdrawn from making the injection,
then the syfinge user can Jjust 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

30 against the nob, 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.

35
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In assembly, the barrel 12 and the syringe 10 receives

the needle housing 18 through the opening in the rear end

IN OPERATION

17 of the barrel 12. Any suitable tool pushes the needle
housing 18 through the lip 58, which causes the lip to be
resiliently biased into the outer groové of the housing 18,
thus releasably holding the housing 18 in position. A
suitable wrench which may also be the driver for inserting
the housing 18 into the barrel and into position, is used
to rotate the housing 18 to the correct orientation as set

by the key 54 and the slot 68. The shaft 14 and piston 24

~are then rotated by the finger pressure end 16 to correct

15

20

25

30

35

alignment with the finger actuating flanges 26, to align
the hole passage 52 with fingers 30 and 31.

The shaft 14 thus drives the piston 48 into the
cylinder 12 to a location immediately adjacent the rear end
27 of the housing 18. 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
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
in the normal operation 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
contact with the end 32 of the needle housing 18, with the
fingers 30 and 31 engaging the end of the needle housing
18. TIn 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

W th
to
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FIGURE 32 i s @ 5k deaghedabheNopethé ONBOL V6®W Sk | Peleasing 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.

5 In one embodiment, the piston is pulled into contact
with the end of the restricted diameter of the rear end of
the barrel 12, see Figure 11, or in the embodiment in
Figure 10, greater force is exerted onto the shaft 14 and
piston 24, pulling it into the locked position of Figure

10 10. In either position, the weakened portions 37 and 38 of
the shaft member 14 are at the end opening of the syringe

barrel 12. The shaft 14 is then bent laterally breaking
the shaft connection to the piston 24, thus breaking
members 37 and 38 Which may be along the score lines 39.
15 The shaft 14 is then free from the piston 24, and is
inserted into the now open end 17 of the barrel 12, see
Figure 12. The shaft is inserted directly into the barrel
with the needle 22 being positioned in the center space of
the composite shaft structure, see Figure 13. The slanted
20 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.
Since the collars 34 and 42 are solid, a fluid seal also is
25 .created by the contact between collars 34 and 42 with the
1lip 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
in the shaft 14 is open to one side, allowing the needle to
30 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
movement longitudinally at both ends of the barrel 12. 1In
35 this condition, - the entire unit is then disposed of,
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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

syringe. Thus the person using the syringe is protected

5 against inadvertent happenings with the syringe, and also

allows the syringe to be disposed of in a manner that

prevents fluid loss, other similar messes, and also in a
manner that renders the syringe incapable of reuse.

As further protection, the needle is provided with a

10 sheath that is positionable over the needle and the needle

| holder and housing, and will absorb any type of impact

force on the end of the syringe, without causing the needle

holder to be released and moved into the internal volume of

the syringe. In another embodiment, an additional lock

15 clip is used to also prevent inadvertent forces being

applied to the syringe that would cause the syringe holder

to be inadvertently moved longitudinally into the barrel of

‘the syringe. In one embodiment, the holder is removed from

the syringe, and the syringe is immediately used in the

20 manner previously described. In the second embodiment, &

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
from the forward end of the syringe, and the syringe is
25 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
needle holder 152. The new piston 142 does not have the

30 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

of the needle holder 152, that correspond with the fingers

35 30 and 31 previously described relative to Figure 1. The
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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
the fingers pass into the slot 144, securing the piston 142

5 to the needle holder 152. Force is then exerted onto the
piston 142 to pull the piston 142 rearwardly. This in turn
pulls the needle holder 152 in the manner previously
described, to the retracted position. The inner rearward
surface 162 of the needle holder 152 provides a cavity for

10 collection of the fluid in the syringe, which fluid passes
out through opening 166 to the needle 22. The inward
canted surface 164 on the inner surface of the barrel 12,
functions to help position the needle holder 152 when
inserting the needle holder 152 into the retained position,

15 and also to direct the fluid towards the flat surface 162
and thus into a central passageway 166.

When the C clip 108 is in position, the needle holder
cannot be moved rearwardly into the barrel, either
inadvertently or intentionally. For example, in operation

20 of the syringe the user may force the piston by préssing 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
syringe inopérable, other than to pull the needle holder

25 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
plunger sufficiently to cause the fingers 30 and 31 to
30 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
normal operation the user would recognize that the piston
35 was béing forced into a locking position with the neédle



to push and pull the.piston 24 in the barrel in the manner of operating
.the’syringe. _.The piston 24 has neans for ) of the
needl e hol der -18, which will-be- descri bed dﬁTﬁ@

and pulls the meeshe: Has BRAREHcd €arVardly to tlle poi g

hol der 18, t ing 20 and the nkegke-22" A% ed into
a retracted posi I [“He syringe barrel as “in Figure
11. Wth the ne this osition, the needle 22 is entirely

enclosed within the 10 volunme of the4arrel 12. The shaft 14 is then
br oken of f

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
fingers can be pulled out of groove 52 and the fingefs are
5 constructed of a plastic that is tough and yet has a degree
of flexible resilience that allows the fingers to be cammed
outwardly to release the needle holder and locking
connection with the fingers 30 and 31 of the piston 24.
Regardless of the force exerted on the plunger to pull the
10 plunger from connection with the needle holder, the force
will not be sufficient to overcome the locking abutment of
the C clip. This same operation occurs relative to the
embodiments illustrated in Figures 31 and 32, where fihgers
148 and 150 will be pulled out of the slot 160 of the
15 projection 144.

Having described my  invention, I now claim:
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open end of haer B Separ otk means prevents the
needl e hol degpen end;

said shaft having a pair of spaced collars along its

length for locking the shaft in the inserted position in
.the rearward end of said barrel, the rearward end of said
barrel having a lip with a diameter slightly smaller than
the diameter of the collars, said lip moving over one of
said collars to be locked between the collars;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearwari
end and to a retracted position where the barrel enclosss
the needle holder and needle and where the forward end of
the barrel is open;

said piston and needle holder having engaging =means
securing the piston to the needle holder; and

said piston being movable in said barrel for
reﬁracting the needle holder out of said releasarle

connection to said retracted position.

2. A retractable syvringe, comprising:

a syringe barrel having an intasrmal chazmber witk ogen
forward and rearwarc ends and a piston andé shaft iz che .
barrel with one end of the shaft extanding out the rezrwarzi

open end;
said shaft comprising a piurzlity of longituiiznzl
members joined at adjacant surfaces to prcovids a composizas

in
. s
4]
«Q

cross-section that_extands in two dizmensions for incrsasi
lateral stability.of said shaf:; '
a needle holder and needle releasably held in <the
forward end of the barrel in a releasable connectizn that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrsl encloses
the needle holder and needle and where the forward erd of

the barrel is open; e
R AR O
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25 from being noved fromthe rel easabl e conngicti onpraERLACED r
“the syringe user. Al so the space between the
hol der is sealed by an "O' ring seal. In still another

embodi ment, see FEajid egistonr@msd, needlet holdean hawilng ERFIEEH SLfTder

152 has the gr i N A . Thegadj acent forward
end of %@oﬁpﬁﬁﬁgénaisr ?‘(raeitnl%é%l\%nslnﬂagé:rl'r cunferential slot

144. The fingers grip the end of t.he pisto 42, .and | ocks -t he_piston
and the needie hﬁg&gftQtﬁﬁﬁ%r. e g in ¢ Re lﬂﬁﬁ§“?%ar Fdl y

pul | s the piateactinganthiehe reaxiltleed holder out of said releasable

connection to said retracted position.

| eased by
"needl e

3. A retractable syringe, comprising: _
a syringe barrel having an internal chamber with open
forward and rearwWward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearwvazrd
open end;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel encloses
the needle holder and needle and where the forward end oI
the barrel is open;

said releasable connection comprising at least one
resiliently deformakle releasable ccnnecticn portion Zfor
engaging ‘a second releasable connection poxtion, szaid

-

(2]
m

barrel having one of said portions and said needle hcl
having the other one of said portions; |

said piston and needle holder having engaging =ezns
securing the piston to the needle holder;

said piston being movable in said barrsl Ifor
retracting the needle holder out of said releaszrzle
connection to said retracted position; and

said shaft being separzhle along its length inz:z 2

)
(1]
f2
rt
(¢}
0
o
..‘
L
o3
D
)]
1
]

separated portion and a portion ccnnec escla

holder for inserting said separatasd pecrzicn ints tihs
- :

forward end of the barrel holcding thke nesclz hclider and

needle in the retxacted position.

4. A retractable syringe, comprising: .

a syginge barrel having an internal champer with open
forward and rearward ‘ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearward

This Sheet Has Been Replaced
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.retracted position as preV|ousI

Figures 1, 5, 6 and 9, the pist ﬂ uu" "ﬂ)"j"
groove 49 for receiving an 0- 5% g

suitable materi al and functlons as a anab e s
-and the.

needl e hol der 152, fromthe open end of -t he Syring ringe—+s

SEraEei o e )
——”‘TELSF any

: bet ween t he pi ston
inney sigdAce abibbe bandenebdlelhpeibhsably itfeDdefier abhy

forward end of the barrel in a releasable connection that

releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel enclosas
the needle holder and needle and wherzs the forward end of
the barrel is open;

' said releasable connection cemprising at least one
resiliently deformable releasablie connection portica for
engaging a second releasable connection portion, said
barrel having one of said portions and said needle hclider
having the other one of said portions;

said piston and neesdle holder having engaging means
securing the piston to the needle holder;

said engaging means comprising a first engaging
portion having fingers with inwardly directed ends for
resiliently fitting into a second engaging portion having
a circumferential slot, the forward end of said piston
haviné one of said portions and the rearward end of said
needle holder having the other one of said portions; znd

said pistocn being movabie in said barrsi for
retracting the needle holder out oi said reliszszakls
connection to said retracted positiosn.

5. A retractabls syringe as claimed in Claiz 3-or 4 wherein:

the forward =snd of said pist n has a frusto-conicsl
>,

collar adjacant said ci

said f;ngers ccmprise radizl secticns  thaT  ars
cammable over said frusto-ccniczl czilar inuts latsihing

engagement between said needle holidar and said pist:zm.

6. The syringe as claimed in claim 3 or 4, wherein the
forward end of said barrel has a resilient, circunmfersnzizl
lip and said needle holder has a circumisrentizl slctT, said
lip fitting into said circumferentizl sloT for resilisantly
holding said needles holder in the forwariZ end oI said

barrel. : i -
Th15 Sheet Has Been Replaced



made .of rubberl It has llmmmml“ueumu lu"nat{ rTibd SHEET HABUEGN ns as a

“.bétter seal against the plasti ¢ barr®l sthan I é‘sﬁ'u@ﬂ&@al nst {[pl asti c.
The groove 49 has suffici ent df h and de th‘to i rin
fromrollifg-ov@he sSYFANng& g‘lﬂcﬁy’o‘é"-QQm T &émhe%u qg)ns as
a = W pe&&eﬁm‘ﬂd&‘élﬁ:iém@l@dlﬁa@% caintidie dutieire budifaine \Widzh cami the

fluid by virtue of the pIStO actlon both,into,15 and o he hol
syringe bafaigf 1peedin. RIAIQRF 0 PYRE SaldancﬁmﬁrEEﬁ'ﬂ'@SEd e 56

t hat recei ¥gsraa¢dC Icdent: N'of sai@ngeedbedhpBAbrof the syringe, with a
nut type alignnent 94, -see Figures 14, 15 and 16, as will be described
In nore - detail- herei nafter The front end of the piston 24 has a 20
pai r of arcuate penb nd 31 .each of which, form fingers with

i nternal shéul de@srggr ﬁa-Fb . SYE S | SRmPrising:

a syringe barrel having an internal chamber with open

forward and rearvard ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearward
open end; '

' a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel encloses
the needle holder and needle and where the forward end of
the barrel is open;

said releasable connection comprising at least one
resiliently deformable feleasable connection portion for
engaging a second releasable connection portion, said
barrel having one of said portions and said needle holder
having the other one of said portions;

said piston and needle holder having engaging means
securing the piston to the needle holder; and

said piston being movable in said barrel for
retracting the needle holder out of said releasable
connection to said retracted position; and

said piston having a circumferential seal groove with
a substantially rectangular cross-section and an O-ring
having a substantially rectangular cross-section positioned
in said circumferential seal groove fitting against the
inner surface of said barrel for forming a movable seal.

9. A retractable syringe as claimed in Claim 3,4 or 8 wherein .
said needle holder and forward end of said barrel have
interacting key and slot means for locking the nesdle
holder against rotating movement in the forward end of the

barrel. -
Tlus Sheet Has Been Replaced
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. Th:sSheetHasBeen
~over the.rear cam sur ear end of jhe- hol der 18.
-.The ‘'fingers 30 and 31 IH ﬂ ﬂTehave uﬁT—ns:sﬁﬁ;ETﬁﬁ : i bi asi ng
-to cause the fingers , d outwardl y| by thepca 27 to
snapln fit |n or grlplntothe groove 32 r :
However, the 3 egio €50 ot
.encl ose’t he m%# ree%ce o groov 3§i§lﬁ céf'or%!f easonsg? %t Rw?

be expl ai nednd] smne geans| codprisme eanplurality of circumi@eperBtéaliyso

has a circunf er
have .an out 5?

the barrel.

s T g e

pluralittieseof i neoBTespensdngr qsilddesl oogi t il BadBeli t foro
35 novenen&e@‘m_%é) é&f&l eggsal so for other functions that _ _ L

11. A retractable syringe, comprising:

a syringe barrel having an internal chamber with open
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearward

. open end;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel enclosss

the needle holder and needle and whers the forward end of

the barrel is open;

said piston and needle holder having engaging means
securing the piston to the needle holder;

said engaging means comprising a first engaging
portion having fingers with inwardly directed ends for
res:.l.:.ently fitting .J.n,to a second engaging portion having
a circumferential slot, the forward end of said piston
having one of said portions and the rearward end of said
needle holder having the other one of said portions;

said piston being movable in said barzel for

" retracting the needle holder out of said relezsable

connection to said retracted position; and

- sald shaft being separable along its length into a
saparat'ed portion and a portion ccnnected to said needle
holder for inserting said separated portion ints  the
forward end of the barrel hoidina the needle holder and
needle in the retract ad position.

12- A retractable syringe as claimed in Claim 1,2,3,,8 0r 11,

wherein: said needle hoider has a forward-groove;
an arcuate lock clip for fitting into said groove and
abutting the front end surface of said barrel;

O O O
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10- i j fect ed
‘a piston s\#a:‘lt ?éel gss [l"irﬁ“m Itﬁ; sp%ce@'l i__ —ET EE&Q”’I = e.

whereby said lock clip pcs:.t:.cned in said groove,
prevents rearward movement of said needle holder.

13- A retractabl® syringe as claimed in Claim 12, Wherein:

said lock clip having a “C" shape with.a slightly
larger circumference than half the circumference of saig
groove for being laterally snapped in said slot and being
resiliently retained in pPosition; andg

one end of said clip has a projection that may he
actuated to remove said lock clip from said slot.

14. A retractable syringe, comprising:

a syringe barrel having an internal chamber with open
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearward
cpen end,

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retzacted pcsiti::n where the bar—el encloses

the needle holder and needle and where the forward end of
the barrel is open; .

said piston and needle holder having engaging means
securing the piston to the needle holider;

said piston being movable in said barrel for
retracting the needle holder out of said releasable
connection to said retracted position; and

a lock for selectively preventing movement of said
needle holder with respect to said barrel, said lock
éomprising an arcuate clip for fitting into a forwarc
groove in said needle holder and abutting the front end
surface of said barrel. :

1S. A retractable syringe, comprising:
a syringe barrel having an internal chamber with open
forward and rearward ends and a piston and shaft in the

- barrel with one end of the shaft extending out the rearward

cpen end;
a needle holder and needle releasably held in  the
forward end of the barrel in a releasable connection that

releases the needle holder for movement toward the rearward

I

to



menbers 37 and 38, see Figures 4 and 5,
..plurality of interconnected lath type 5

[T ' o ' connected to a
#Ebﬁ)% EP,E%%{%’E%%% formed into
a 3substantially outer- rect angul ar corresponds wth
the inner end andf axe a)fremmaepns'ﬁmamnmmmd dchen barvede @nsdasesh
type menbers for n [ 0SS tlon r Lgure
/PG I obuh adBLd, BRAEHE SbA] ela L 0550 Rhere Rl Ao, 868 bk
| ongi t udi mhle dijrcehtisdgpen; Lath menber 90 is connected to the side

edge of lath meghen %@.stéa:ai dﬁii'ﬂeedlé WSl & st egt engddingnhesnds t hat
I's connected to Iath nber 87 that has a side projecting |ath nenber

89. It semlngetgﬁdEFéFSBdt"t I?S’cet‘FFF%d%%tl'FQJéie"'éorrpoleon shaft 15
structure 40 pr%ig_esﬁlgq-_g,@I ﬁémgl t oISt f3endsag g hafﬂé];e #B¥I NQ
the piston 24 'S configuration provides an
retracting the needle holder out of said releasable
connection to said retracted paosition; '

a lock for selectively preventing movement of said
needle holder with respect to said barrel, said lock having
no portion thereof within said barrel; and '

said shaft being separable along its length into a
separated portion and a portion connected to said needle
holder for inserting said separated portion into the
forward end of the barrel holding the nesdle holder and

needle in the retracted position.

16.. A retractable syringe as claimed in Claim 3,11 or 1S, wherein
gsaid barrel has addjacent said rearward opening an
inward projecting member; and
" said piston has an outer surface for abutting aga:.nst
said inward member, blocking movement of said piston out
the open end of said barrel.

17. A retractable syringe as claimed in Claim 3,11 or 15, wherein
said separatad portion is breakable from said portion
connected to said needle holder. '

A retractable syringe, comprising:

a syringe barrel having an internal chamber with open
forward and rearward ends and a piston and shaft in the
parrel with one end of the shaft extsnding out the rearwarcd

18‘

cpen end;

a needle holder and needle releasably held in the
forward end of the barrel in a .re.-.easable connection that
releases the needle holder for movement toward the rearwvard
end and to a retracted position where the barrel encloses
the needle holder and needle and where the forward end of
the barrel is open;

. said p:.stcn and needle holder hav:.ng engaq:.ng means
is Sheet Has Been Replaced
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opeh center space in theU m HIW”I 2 for recei

~the 'needl e and needl e ho shaf t 24
t he open end of the barrel 15 as | fustrated in —Lollarg
di scs 34 andecuning the pdisten it cthecnaedle Iidldezf'extend out vvardl y, see

Fi gures 1 ang t Q3% depa al 05| oni heshaft
the barrel 12. afd '§ The fran g%lbfa sl,dgé)ted rrprlsls%g' t% "y%‘
37 25 and FRtSaEtipgurthe), ngeddendgden haau‘tar of adsaily releaghibjeed

and have a r@ﬁéﬁiyntebnsg&gsgwg% Jgia?,g | at h nenbers nmay be

br oken when subjected to | ateral fces in a gi ven direction.
These | ateral b8ndigfk £for Splest -avelYegmmmq heoyenentcrefssaddt i onal

30 confi gyugdiemeidehewshhresphes +4 3318" BYEPES!, Y s488C1bERMhaving
no portion thereof within said barrel; and _
said shaft being breakable along its length into a
broken portion and a portion comnected to said needie
holder for inserting said broken portion into the forward
end of the barrel holding the needle holder and needle in
the retracted position.

19. A retractable syringe as claimed in Claim 18, wherein
said shaft has a weakened section along its length for
breaking said shaft. '

20. A retractable syringe, comprising:

a syringe barrel having an internal chamber with open
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearward
open end;

a needle holder and needle releasably held in the
forward end of the barrel in a releasabie connection that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel encloses
the needle holder and needle and whers the forward end of
the barrel is open; '

said piston and needle holder having engaging means
securing the piston to the needle holder; '

said piston being movable in said barrel for
retracting the needle holder out of said releasable
connection to said retracted position;

said piston having a circumferential seal groove with

¥ a substantially rectangular cross-section and an 0-ring
having a substantially rectangular cross~section positioned
in said circumferential seal groove fitting against the
inner surface of said barrel for forminq ‘a movable seal;

and This Sheet Has Been Replaced
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ﬂﬂ!ﬁﬂl’ The | dF b (B0 g B8 are al so
‘scoréd at 39 OR et bot h si|d ‘ . nber, whi ch '

further facilitate r eaki t he : , nd

38. The frangi®l &© i ﬁ'gntg‘?g sé%q%ﬂt e é"ci %egéf@f

Wi th. the r paeddiditiclder with respect to said harrel said lock having
no portion thereof within said barrel.

21. a retractable syringe as claimed in Claim 1,2,4,8,14 OF 20, whersin
said shaf: is brezkable along its length into a broken
portion and a portion connected to said needle holder for
inserting said brcken portion into the forward end of the
hp

par—el holding the nesdle holder and needle in the

retractad position.

22. A retractable syringe as claimed in Claim 2,3,4,8,11,14,15,18 or 20 wherein

said shaft has a pair of spaced' ccllars along its lencth
for locking the shaft in the inserted position in the
rearvard end of said barrel, the rearvard end of said
parrel having a lip with a diametsr slightly smaller than
the diameter of the collars, said lip moving over one of
said collars to be locked between the collars.

23. A retractable syringe as claimad in Claim 1.3,4,8,11,15_,}8 or 20, wherein

said shaft comprises a plurality of longitudinal members
joined at adjacent surfacas to provide a composite cross-
section that extends in two dinmensions for incTeasing
lateral stability of said shaf:.

24. A retractable syringe as claimed in Claim 1,2,3,8,14,15,18 or 20, wherein

said engaging means comprising a first engaging poriion
usving fingers with inwardly directad ends for resiliently
fitking into a second engaging portion havinc a
circunferential slot, the forward end of said piston having
one of said portions and the rearward end of said needlas
holder having the other one of said portions.

25.. A retractable syringe as claimed in Claim 8 or 20, wherein
said O-ring positioned in the circumferential seazl groove
of said piston has a split outer radial surface with a
radially inward space in said outer surface, providing a
pair Of separate outer resilient circumferential contacts

between the O-ring and the inner surface af said bar—si.
& This Sheet Has Been Replaced
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of the piston 24, thus allow ng at a poi nt

- adj dcent to the piston. I n anot nenr, -5 Fi gures 26, 27
and 28, a nodi fied frangi bl e secti on“| S 'gﬁp@i\ FFEDY the 1ath 5 _
menbers 37 and 38, primarily to provide tability. In

this enbodi ment the |ath ers 138 and 1 c 1250 hagspesihvely
to lath nembers B7EREER SYTINgR R Qﬁﬁd %{ﬁ g'ﬁlgped in

cross-sect igy. g Tharghatt Qi&ﬁf metedireg” harimpaléng é%’stf-h tengtbn there®Egral’

with the 1tha§t§“ Coacs xln?‘f-.ﬂ oLy 8% andd%e sirpelclt d¥ shisShapes-

radial surface of said O-ring t0 provide metering
indication of the fluid in said barrel.
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menbers are scored at 139 and 141 on all sides except the out er edges
..151, to facilitate breakage of the shaft in the manner previously

descri bed. The rear open-end 17 of the barpel. 12 has a V-shaped
15 inner surface 37 that narrows the dianmeter of thg

respective CohhRkfeerdths BRI have a smaller dianeter

di ameter of ri i cand t hus pass free +heret
However, the p:-Elrl H IHrger -4@raneter rins 57 and®
restrain the pid¥g novenent out of the open end 17 and t 'gh

the inward V- shaped ring surfag@siad one enbodi nent, see Figures 9
and 10, the dianeter of rim.J57 is,slightlé Iarger t han t he i nner
di aneter of ring?sHeFRE BRI FYF RIS THAS BRLdfgHee, needle and e tiker

edge surfaceddiat aal# pykd r ig8adied orebahsablantdtonnection in the open

forward end of the syringe barrel to a position enclosed

within the barrel, with the piston shaft then being broken
off at the piston and the free end of the shaft inserted
through the now open forward end of the syringe barrel,
enclosing and sealing the needle holder and the‘remaining
fluid in the barrel, with the shaft holding the needle from
longitudinal movement within the barrel. The syringe can
then be disposed of without allowing access to the needle
or having fluid leakage. e



25 be camed t hrough the V-shaped ring 36. Thus the inward V- shaped
proj ection_36_snaps_into t%@ sl ot .65. The outer .

pi ston ri S square and thus tf i ?
rimb59 cont " surfaces of the V-sha ) o
prevents pa - ugh opening 17. This eftlecti oSt

piston into’ the open end 17 ofi/8he rear portion of the barrel 12.

Thus a pulling force on end plate 16 pulls the pl unger, and thus
the shaft 14 through the open end 17, and also pulls the piston. The
end rim57 wll confact the 35 side of the V-shape projection 36. Wth a

slight increase
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-12-° in force, rimnenber 57 can be pulled through opening 17

camm’ng the canted surface of member 57 threowgh the opening of the

i nner surface of the V-shaped ring 36. This causes the V-shaped ring to

be secured in tIhi ShefH8BegwReplaceds|l y 5 descri bed, ang=thus-locks and hol ds
H

pisten 24 in the
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opgnfng'36. The resilient pressure of the outer edges o

dgai nst_the sides of the inner ring surface 36 S 51ff|§|

a fluid seal against fluid nmovenent out of the ope -m¢.jfi '
O ribpsh ceflunctions to prevent outward fluid novement T L
barr I I ‘th open end 17. . It may be understood that :
pi st inifjally insert®®Binto the barrel 12 by pushing the
pi ston t hrough the_ icted neck 36 in #he -af the 15
barrel . This i s accojpl i giped by exerting consi st ngi t udi na
force on the piston byjjthelighaft 24. This F¢e 55 suf|fililgi ent to nove
the piston and the Qutfr ri portions 5?2 a Sf)ﬁhrough e neck 36.
However, when.the nr\[nap 36 is snapped intog/t sl ot 65 QLS
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20 'the piston in the secured and seal ed positio“ “ﬁﬁ&g@ﬁTQESBEég#Ee|d

agai’nst e Replased cat i on of forces against lit he pEpLRAESEONn that woul d
occur i i on of the syringe. Vﬂ##a:therﬁﬁF ired to .
nove th hi s | ocked position, as for exanple that force

required to 25 - insert th pi stong sghrough the neck 39 in initial

i nstallation, would nornal not occur in the op
syri nge. : odi ngnt, see Fi §§719 and 20] th
pi ston has a dif fifne ped |JA m n&niyer 9284 hat dops pot | 3 VE the
canted outer —en ase xnd o0 ha C i general ly
correspondi nf’t o e| th andt er povenent of
t he piston, the ) de of the
i nner shape ring
e
/ ; 1 3 g
/ / ILI ‘
¢ / =i 1
% Y/ ~
L/ V]
4 / 2 i
4 / - = ||| N
j 7/ 553' E R
/ / L =H I 9@
N | o ¢ L~ H -
% v g %
4 /
4 E | |
o~V =13
/ / ‘ =B ||
4 I A — 15 /
% ¢ R | = $
7/
L S ; 9 /!
Al L A L f 1
1 ] -
/1 ¢ o — =
/A / si=nE
¢ % d = = NI
/ 1Al N 1S
// —~® —\A N o ||V
¢ 1 it 1 = i
1 e nE /) Y/
A M =T
/ o A ofl /
2 U\ 7 I All N 7
\<&L LL, — 1 i /1
o V] | O ™ y/ v
v.
\Y Lt d RS /|
2 Ei / |
N N ~ . 1 l
L0~ ({e]
s | o -
5 0 ‘}b
M0 oy

37



36, see Figure 2
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0, in the manner that prevents
of ‘the pi ston out of the open end 17 and - -
through the inner ring- shaped prOJectteﬂ_3§ ?Aténld__g_
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ring_projection 36 does not snap into slot 65, and the pi ston is not
; m Mtﬁlmmwd ear end of the barrel i_n_this enbodi nent. Rather,

-] ock

the pi I to the 5 end of the gpapgendOf 7 rel, and it

r emai position. It may be understood.t Hat> the shaft 14

i's broken of T, ring 88 exerts fgffic —eufward pressyre agai nst
the inner surface of the syringe b& &l 12 to hol d t he prston 24

agai nst | ongi tudi nal noveneni_within the 10 barrel, and to provide &Eeal

agai nst fluid novenent- Tneadle 22 is held by a needl e hdding
20 in the K 18 has an iat eangl

BYe.

t hreaded recessi i ' ng the §tanda?‘d—encf~_@_4 of
a needl e housin p S ] )& t hr eaded\i et tmeads
60 and is held gli t 3
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The wi de space between the thread bights in threads 60 all ows the
“need] e hol der 18 to hol'd or interconnected different, standard needl e
housi ng desi gns. Needl e hol der 18 has a conical forward outer end
surface with a first 20--circunferential groove 68. as a

forward cantﬂqssmﬁmmmﬁ&ace 82 d1® a rear A%ﬁﬁ%i@&ﬁm t hat
9

forns ong ring recess for h {2pipogo50 i njl -
posi ti on. Thﬂ“ﬂ “Eu end 15 of the barr R ced
di aneter end "ates into a neck with a 25 1lip 58 that has an

internal circular hook portion 78 that fits into the groove 82 in the
needl e hol der. The outer i nternal edge of the |ip 58 has an outwardly
canted rim surface that coacts with the camsurface 82 to provide a

cedl e hol der 18 in position.

rel easabl e | atch for hol ding
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of the hol de he i nner surface of the lip 58 and cans
t hrough the | at ched posi ti

the -barrel is nade is slightly8f8exible wi hnas@@@
returns the

It nay e r tood that in inserting the holder 18 into t he
OperL end 15 Tﬁmﬁl , the canted surface on the forward end
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-i4- flexed lips 58 to the original positi ar EﬁﬁUQRB"‘ ps 58
to snap intd the slot 82, |ocking the surface Eﬁ?héeaﬁ i<i§ EQ bt 28 and
retaining the needl e hol der agai nst | ongi t 4dijnal novenent #Kn}the open

end 15 of the barrel 12. 5. Wien the needl e hollddr %84 MaRPIEYT ed nearwardly
into the barrel 12 as will be described herjeijnafter, the camjped
surfaces of lip 58 are cammed by the canted sur e—of TéCesyd 82,

al l owi ng the needl e hol der 18 to be puT}ed hrough the openidg 15 and
into the barrel 12. The Oring 10 50 provides a fluird seal in opening end
15. Agai n, pr ef REBRAQTABBE CSYRTNGE sWIfEidleA ofLOSEHeBARREY. SO0, the O ring

BACKGROUND OF THE INVENTION

The present day danger to doctors, medics and nurses
resulting from using syringes is well Xknown.

But to a
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
problems, the common syringe that has been sold for years
and is still used in volume, remains the same.

10

While this

does not
effectively protect against inadvertent needle pricks, that

often occur in just trying to return a used hypodermic
15 needle to the sheath.

syringe may wuse a <removable sheath, this

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

20 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

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

25

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
patents have proven to be impractical in operation, are not
cost effective as they are expensive to manufacture, and
present problems in leaving substantial amounts of fluid in

the barrel after the needle or needle holder have been
retracted.

30

Further the differences in the operation of the

35 new designs relative to the old common syringe are sc great



seal maintains a fluid seal around the needl e hol

(238 : Jamd slight
:rearward novenents of the needl e hol der. 3 iggg@ﬂirﬁﬁnjér 18 %as
an axially positioned fluid 15 passage 72 that cpnhects to the fil 4id
passage of the needle housi ng 20 and needl e P2 {HMARN72 |is
connected to a radi al channel or passage 52 thht conducts fluiid into
and out of the volune of barrel 12.,_Wen the prston 24 is pul | ed
in the direction of arrow 118 a vacuun1|s drawn by 20 the piston.dh the
chanber volune 46. This_draws, fl uid

h th d
72, passage 55baft otrﬁlesafetyvﬁwr% aa%?v?‘fsgfﬁt g nee tgb ?’«?19 S_moage

f|UId I n thejustlfylmhélejadbpbmoor I nj ection node, the end 16 of the

shaft 14is P g &égmegda ﬂﬂf&utmhga%@n@auﬁé%é&fe shifd thé 25
to nove the plston I'n t e dlrec ion of arrow
barrel have very complex mechanisms that have the

disadvantage of being costly to make and are basically
impractical in operation..

5

The mechanisms within the barrel
volume for grasping and retracting the needle are so bulky

it is difficult to sufficiently eject the fluid from the
syringe barrel. So in retracting, substantial amounts of

10 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

15 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, likewise have very

complex mechanisms for accomplishing the retraction that
makes such syringes expensive to make and subject to
operation failure.

20

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

25 reasonable cost or cannot be broken easily. 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

30 inoperable and to assure that the syringe needle and holder
cannot be pushed back out of the forward end of the barrel.
The problem with this is that the plunger shafts are
difficult to break in practical use. Even if the shaft can
be broken, the effort in doing so is distasteful to the
35

syringe user, because the syringe user has to be mindful of



see Figure 4, which causes the fluid to flow o

————adli al
: passage 52 and t hrough passage 72 and out the 122 At
the end of the discharge stroke, the | ong ressure\on t he
shaft may be increased and 30 continued causi to cam
over the end surface 32 of the rear end o r 18, and
t hus hook or grasp into the circunferermd+al slo fy ngers 30
in grasping the needl e hol der 18, secures the needl e hol derjto the

pi ston 24. gwn?QthQthSE%@ dhalttacBed Rekhed % no@eR Tath
pull's the nee l'e holder, with

be caused to eject from the syringe barrel and cause an
accidental pricking by the hypodermic needle. Further in
the systems that retract the needle and holder into the

5 barrel, after such retraction the barrel is essentially not
closed at one end. So the fluid is released, making an
obvious mess. The two systems design that retract the
needle and holder into the barrel have a design that makes
the syringe expensive and complex to make, and so the price

10

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, quickly and

positively retracts the needle and needle holder into a

15 sealed condition within the syringe barrel, which has a

means for easily breaking 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
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,

20

is simple and positive in operation,
that is safe and easy in use, that allows maximum ejection
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,
disposed of in the sealed condition.

25

and that can be
30
SUMMARY OF THE INVENTION

b

The present invention provides a retractable syringe

in which the needle holder is releasably positioned and
secured in the forward open end



-15- it, causing the needle holder to cam ppesy ThPSer f t he
open end 15 of the barrel. This pulls the nee |J-Aﬂmﬁﬁﬁhﬁ§ﬂ

and needl e
22 into the encl osed position as illustratefd |n Figure 11. 5 The
i ncreased force required to cause the fingers o A IARIITon tio grasp
t he needl e holder is of such magnitude

-t -

piston and the shaft operate as a plunger in the syringe,
to draw in and dispense liquids in the normal manner. When
the syringe has been used and the liquids dispensed, the
plunger is forced in with slightly greater force than in

5 normal operation to cause the piston to engage the needle
holder. The plunger is then pulled rearwardly pulling the
piston and the Jjoined needle holder, releasing the
releasable connection to the forward open end of the
barrel. The combination piston and needle holder are then

10

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

15 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
20 holder from moving around in the barrel.

All of this is 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

25 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

30. from movement. The entire package may then be disposed of
in a safe and simple manner.

This does not require fhe use or reliahce upon a

sheath to cover the end of the hypodermic needle after it

has been used, and does not alleow the syringe and needle to

35 be reused, and further restricts any contact with the



that the syringe user has to intentionally and t hyREPLACKK® 'hg};ﬁ iPhcr ease
the force. So accidentally joining the pi stonjt ¢ theme Heﬁfgf er
doesn't normally occur. 10 In operation of {he Slir“w'%ﬁaég? [
desirable to be able to viewthe fluid in the|barriel} arfifpularly
t he forward end of the barrel volume 46. The bak+el—in-this...|

I nvention is transparent, so this vol un®-nmay be opserved by | ooki ng
through the side of the barrel and particularly at I5 —the—pass

to determ ne naghikelor NEHE fHud MtRdt was EbvhErhy WHenfior wated fAadipfe the .
barrel, or whether, the air,

. as been bl ed out of the barrel. 0 in
removi ng ai r ParTely, fiom Reifg t‘ﬂ?pﬁ%sregi %,swlr%@%éé%ﬂ"é‘ s”Hitrllfctaetbeal
upwar dl y ofantidpgusal siforeh2 usednsyednge.cause fluid to pass through 20
the needle 22 t hus.[teji%CtthQQeEB?eaéﬁ'obj&{ Q:lfs £PE ﬂ'n’vgﬂtﬂm to provide

5 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
following detailed description and an examination of the

10 drawings in which 1like figures

designate 1like parts
throughout and in which:

BRIEF DESCRIPTION OF THE DRAWINGS

15 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;

FIGURE 3 is an'enlarge sectional view taken on line 3-
20 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
5-5 of FIGURE 1;

25 FIGURE 6 is a perspective view of the piston end of

the plunger;
FIGURE 7 is a perspective view of the needle carrier;
FIGURE 8 is a longitudinal  sectional view of the
syringe body, illustrating the initial insertion of <the
30 needle carrier;

FIGURE 9 is a view similar to FIGURE 5, with the
piston latched on the needle carrier;

FIGURE 10 is
withdrawn and the
35 the syringe body;

a similar view, with the piston and shaft
needle carrier and needle retracted into



is necessary that the volune around passage a&ﬁéACER”“ﬁbébﬁﬁﬁﬂle to assure
~that no air has collected in the end of [th s al so
necessary that the grasping fingers 30 and 3lh?8@§§§ zn d as in Figure
1, so as not to 25 block view ng the vol une 4 an 8 y 152.
Accordingly in initial construction of the e-lpljunger i.e.
the piston is aligned through rotating-tke thunb pressing menber 16,
which aligns the fingers 30 and 31 in the gro

"hey do not

shiel d the openi n%ﬁu@@SiﬁggsS% O ar3Oviéwsi RELR I%%%S%ﬂﬁé”&h 53ms§tshown
to conduct fluid from vol urme .48 t pass

under st ood t ha¥oken off and the RISSAY 8nch &ﬁeggé 8¥rgﬁeﬁ b8§§§§eﬁ&y2he
t hrough the retraetedoposiheioreedl e hol der, but the preferred enbodi nent

has only a sipglesPassageyeysasiht Dasubegiehobd Lhake2:3k0pkEs

S and locked in the opp051te end of the body to enclose the
needle;

FIGURE 13 is a sectlonal view taken on line 13-13 of
FIGURE 12;
FIGURE 14 is a view similar to FIGURE 5, with a
10 modified alignment means between the piston and the needle
holder, and illustrating ejection of fluid;
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
15 alternative piston ring and illustrating the drawing of
fluid into the syringe;

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
20 FIGURE 16, illustrating the use of the piston ring as a
capacity indicator;
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
25 piston retained in the syringe with the needle holder
attached;

FIGURE 21 is an end view of the syringe, illustrating

the orientation of the plunger with the syringe body;
FIGURE 22 is a side elevation view, partially

30 sectioned, illustrating a pre~use sheath secured over the
' needle;

FIGURE 23 1is a simjlar view illustrating an
alternative needle sheath arrangement;

FIGURE 24 is a sectional view taken on line 24-24 of
35 FIGURE 23;



. -16-

35 passageway i s better capable of conducting flutd . and air

from vol une 48 out through passageMﬁyf?Z;iahHinﬁﬂﬂgnapping
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FIGURE 25 is a sectional view similar to FIGURE 17,

with a different "O" ringj;

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
19 with a different frangible section;

FPIGURE 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
10 FIGURE 16;

FIGURE 30 is a side elevation view similar to FIGURE
1 with a mnodified barrel and shaft
construction;

stabilization

FIGURE 31 is a similar view to FIGURES 11 and 31, with

15 the piston and needle holder interconnecting structure

being modified in a new embodiment; and
FIGURE 32 is a side elevation sectional view similar

to that of FIGURE 5, illustrating the modified embodiment
in FIGURE 31. )

20

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
25 Referring now to Figqure 1, there is illustrated a

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

30 end 17. Releasably positioned in the forward end is the

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

35. coacts with finger grip 26 on the open end of the barrel 17



or retaining an air bubble in the upper end of t#ﬁRL&GEHE%H"SHﬁﬁT in
operation of the syringe. : | n ot her enbddijments of The™i

see Figures 31 5 and 32, the barrel 12 has a stir igﬁt1

1n
' ylfi

surface without the inward V projection 36 of Figqre 1_Mﬁﬁ%§9f this
v

enbodi nent, the barrel is dinpled 47 by a dinpl 4

yenti on,
dr i cal

e toof +-o—pr de an
I nward projection 45. It may be unders[ggd hat the material from which
the barrel 12 is nade is of a 10 very tough, durable, andyet—sH ghtly
ductile, resilient material. Accordingly a known dinple nmachine may
strike t heo sPwrh ingd R arthe PRBtONR4cEpnghenbasregd &n the marpey

and causi ng acfleppeehtdhgPlthet TsyFiigd SSUIThe ighstbr NY@ Bas mddr €g4i on or

di npl e projection 45. Thus ee, Figyre 31, 15 't outer confjguration of
the rear ringgﬁ%ﬁﬁb?qlEﬁecﬁniké? o ¥he needie hogger &g, ngc w1fi be

5

10

15

20

25

30

described in more detail hereinafter, and pulls the needle
holder rearwardly to the point that the needle holder 18,

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

a retracted position within the syringe barrel as

illustrated in Figure 11. With the needle holder in this
position, the needle 22 is entirely enclosed within the-
volume of the barrel 12. The shaft 14 is then broken off
from the piston 24, and the free broken end of the shaft 14
is then inserted through the forward open end 15 of the
barrel 12. The shaft thus functions to close off the open
forward end of the barrel with the piston closing off the

rearward open end of the barrel, securing and enclosing the

retracted needle within the barrel. Both ends of the

barrel are thus closed and are sealed by the piston at one
end and the shaft at the other end, so that the needle and

the remaining £luid are both sealed within the barrel.
barrel is now ready for disposal.

The
- 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.
separate "C"

A
clip lock means prevents the needle holder
from being moved from the releasable connection until

released by the syringe user. Alsoc 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

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



plston 24, which has the configuration as illustrated i'n-

—Figure 20 as
ring 57, noves into an abutting contact with - twauunmbﬂﬁgg ' '

preventing the piston from being
exerting a very large 20 and intentional forces §

t he user.

pul | ed out of the barrel
enbodi nent

al so

the discs 34 and 42 have a di ane er
di stance between the di npl es,

3% 25 accordlh % g cs,g4 nd 42
pass t hrough Refdle holderiise.p then8p Fﬁn§ pf %?l%%Eln%% ©
apptétSadted hﬁ)smng:mrasjlpe:cewmuﬂsdry &'éscﬁnbgdor di sc rrenber

 0j ection 45,
Wi t hdr awn fron1the barL 12 wit hout

obvi ous to

on: Fom bei ng
12 in nornal Qgerat|0m~ A}se +n~ 4 hi s

sllghtly ess than the

This dinpling functions to prevent 't

45 d col h o ¢ t
45 15 a second colg e nli ) Hod il %ﬁggmfs ht secyrgflat s, thRe pistshass at a

10

15

20

25

30

35

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
inner surface of the barrel 12.

The "O" ring is preferably
made of rubber.

‘It has been discovered that rubber
functions as a better seal against the plastic barrel, than

plastic against plastic. The droove 49 has sufficient

width and depth to prevent the O-ring 48 from rolling over

or out of groove 49. Thus the O-ring 48 functions as a

wiper for wiping inner surfaces of the barrel along with
moving the fluid by virtue of the piston action both into

and out of the hollow Syringe barrel 12. The piston 24 has

an axially centered recess 56 that receives and co-acts, in

one embodiment of the syringe, with a nut type alignment

94, see Figures 14, 15 and 16, as will be described in more
detail hereinafter. The front end of the piston 24 has a
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 ble

explained in more detail
hereinafter.

The piston also has a circumferential slot 65 between

a pair of rims 57 and 59, fhat 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



30 which ring 45 functions to provi de added stablllty ‘agaist

3 v§|r.:|£]'= "t h >
| n anot her feature of ! the |nvent|on
18 has a slot 67 in circunferential :grooye Mﬁhﬁéif

- novenent by the shaft in its |ongitudinal
the barrel k 42.
hol der

the key 54 that is nolded into the |ips 58 of tr

rmverrent

eLEarreI
-10-

e ———_———e 5 oy o

will be described hereinafter.

s et i

h

| at er al
ume 46 of
P needl| e
ecei ves 35

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

5 members that are formed into a

substantially outer

rectangular configuration that corresponds with the inner

surface of the barrel.

The composite interconnected lath

type members forms a circumferential cross sectional area,
see Figure 2, with each of the lath members being connected

10 along their longitudinal adjacent edgés.

Lath member 90 is

connected to the side edge of lath member 86 that is in
turn connected to lath member 88 that is connected to lath

member 87 that has a side projecting lath member 89.

It

may be understood that this entire composition shaft

15

force moving the piston 24.

structure 40 provides lateral rigidity against bending

This configuration provides an

open center space in the syringe barrel 12 for receiving
the end of the needle and needle housing 20 when the shaft
24 is inserted into the open end of the barrel 15 as

20 illustrated in Figure 12.

Collars or discs 34 and 42 are

molded intc the shaft 14 and extend outwardly, see Figures
1 and 2, to provide centralized positioning of the shaft in

the barrel 12.

The frangible sections comprise lath type members 37

25 and 38, see Figures 1, 4, 5 and &6,

bending forces in a given direction.

forces are resisted by the other cross

30

that are radially
aligned and have a relatively thin cross-section.

These
lath members may be broken when subjected to lateral

These lateral bending

sectional

configuration of the lath member 14 as previously described

and as illustrated in Figure 2. The lath members 37 and 38

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
35

interconnect the remainder of the shaft with the rear side



17 - 12,

see Figures 1, 11 and 20. Wen assenbl ed, the key 54 IS
-fitted into key slot 67 by positioning neans 92 or-—-94 .w—-1. rotate the
needl e hol der relative to the barrel. This

: .t @kSCEYIBNTSHEET hol der in
position and prevents rotation 5 of the needl

sicrewi ng t he
end of the needle housing into the interna ‘Faﬂﬁf% 5@265 64. This
al so al  ows alignnent of the passageway hojej52 Ll rir el 12

so that the finger grip 26 can be alignrad-withit bastMm_»ﬁzi in the thunb
presser 16 to correctly orient the fingers 10 l30 and 31 with the needle

hol der 18 ando%h%hgaﬁiéﬂéwa!452thus allowih§ & typoed e teFaien W it o
the open end of th '

p01nt adjacent to the piston.

In another embodiment, see Figures 26, 27 and 28, a

modified frangible section is substituted for the 1lath
5 nembers 37 and 38,

primarily to provide added 1lateral
stability.

In this embodiment the lath members 138 and 140
corresponding respectively to lath members 37 and 38

are made with an "L" shaped cross-section.
the I|Ll|

and
The bottom of
shape for each section is integral with the

10 adjoining lath members 86 and 87. Each of the "L" shaped

members are scored at 139 and 141 on all sides except the

outer edges 151, to facilitate breakage of the shaft in the
manner previously described.

The rear open end 17 of the barrel 12 has a V-shaped

15 inner surface 37 that narrows the diameter of the opening
The respective collars 34 and 42 have a smaller diameter
than the inner diameter of ring surface 36, and thus pass
freely therethrough. However, the piston 24 has larger
diameter rims 57 and 59 that restrain the piston from

20

movement out of the open end 17 and through the inward V-

shaped ring surface 36. In one embodiment, see Figures 9

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

25 be cammed through the V-shaped ring 36. Thus the inward V-

shaped projection 36 snaps into the slot 65. The outer

diameter and shape of piston rim $9 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

30 through opening 17. This effectively locks the piston into
the open end 17 of the rear portion of the barrel 12.

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

35 side of the V-shape projection 36. With a slight increase



fofmard end 15 of the barrel 12, a tool 'such as a male key driver fits
-into and coacts with the shape of recess 92 in.t

1 the needl e
hol der 18. This aids in nmoving 15 the for ﬂgkﬁkﬁhﬂhgﬁggkdle hol der
t hrough the |ips 58 and al so all ows nee Ie Rolder 18 tol be rotated to
the point . that key 54 fits into slot 67 of t ey rne@%ge; hpl Her 18.
I n anot her enbodi nent, a nut-shaped end 94 guresi 14 and 15,
proj ects outwardly fromthe rear end of X eedle~ho+der 18‘ A suitable
wench then fits over nut 94 and is rotated thereby, which aids in

pushi ng the neediforce, hih deemi€r i T ocpusbei PUIARE AFEOUGH rapeatiagariy

orient slot_ camfing'tnd E?ﬁtﬁﬁyséﬁfagé”éﬂ"%femb%'id554tﬁ£'9ﬁ%ﬁnéhé|éﬁ/erfir{é
t he volune 56 In | ston 24, red u0|ng he, anoun

left in vol umee@ehs Jtml,ﬂb&t‘%ré:lacﬂ°§f tbBe Vrshppefgring 36. This causes

the V-shaped ring to be secured in the manner previously

5 described, and thus locks and holds piston 24 in the

opening 36. The resilient pressure of the outer edges of
the slot 65 against the sides of the inner ring surface 36

is sufficient to provide a fluid seal against £fluid

movement out of the open end 17. Further, O-ring 48 also

functions to prevent outward fluid movement from the barrel
12 through open end 17.

10

It may be understood that the piston 24 may be
initially inserted into the barrel 12 by pushing the piston

through the restricted neck 36 in the open end 17 of the

15 barrel. This is accomplished by exerting considerable

longitudinal force on the piston by the shaft 24. This
force is sufficient to move the piston and the outer rim

portions 57 and 59 through the neck 36. However, when the

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 application of forces against the
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
25 insert the piston through the

20

neck 39 in initial
installation, would normally not occur in the operation of
the syringe.

In another embodiment, see Figures 19 and 20, the

. piston has a different'shaped rim member 92 that does not
30

have the canted outer end surface and also has an outside

diameter generally corresponding to the diameter of rim 59.

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
35

the ring 92 of the piston out of the open end 17 and



has been ejected through the needl e 22, and ral-so—af-te

tso—-af-t-er—the- pi ston has
- been latched to the needle holder to pull th EPLﬁChﬁ 40| éﬂﬁﬁlder and needl| e
into the barrel 12. In pulling

t he needlie " hoTdéfrardheeédl e i nto the
barrel 12, it is 30 desirable to eject asim

chafd Uiy possi bl e fromthe
syringe vol une. In still another enboaitgﬁﬁjaﬁ%eio ring 48 in

pi st on 24 conprises a split O riag3-see ‘F-gures-16-andl 17. The O
ring slot 121, which preferably is nade of ©ring rubber, 35 is larger

than the radiéﬂréﬁéﬁ A | Thid W iShaldndild RecFection 36. Accordingly,

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
broken off, O-ring 88 exerts sufficient outward pressure
against the inner surface of the syringe barrel 12 to hold
the piston 24 against longitudinal movement within the
barrel, and to provide a seal against fluid movement.

The needle 22 is held by a needle housing 20 in the
known manner.

10

The needle holder 18 has an internal
threaded recess in its forward end for receiving the

standard end 64 of a needle housing 20. The needle housing

20 is threaded into the threads 60 and is held in position.
The wide space between the thread bights in threads 60

allows the needle holder 18 to hold or interconnected
different, standard needle housing designs.

15

Needle holder
18 has a conical forward outer end surface with a first

20 circumferential groove 68. Groove 68 has a forward canted

cam surface 82 and a rear abutment section 28 that forms
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
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
forward end of the holder 18 contacts the inner surface of
the 1lip 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

25

30

35



s

ring 120 has a wi der, rectangul ar simonRakrehape. The
outer circunferential surface of Oring 126 ﬁ%@gggﬁﬁﬁﬁgrga@éfplgz. Thi s
groove provides a pair of outer coipt &cti ng surfacek 124 and 126
that provide a separate 5 spaced wipi ng suff acelddvdm riggA oh f or wi pi ng and
seal i ng fluid noved by piston 24. A sla1t_g“ggggm§urfagp 128 on one
end, aids in restricting roll-up of th4eafward edge

10
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through the opening 15 and into the barrel 12.

flexed lips 58 to the original position. This causes lips

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.
Wnen the needle holder 18 is pulled rearwardly into the
barrel 12 as will be described hereinafter, the cammed
surfaces of lip 58 are cammed by the canted surface of
recess 82, allowing the needle holder 18 to be pulled
The O-ring
50 provides a fluid seal in opening end 15. Again,
Also, the O-ring
seal maintains a fluid seal around the needle holder end

during slight rearward movements of the needle holder.

preferably the O-ring is made of rubber.

The needle holder 18 has an axially positioned fluid
passage 72 that connects to the fluid passage of the needle

housing 20 and needle 22. Channel 72 is connected to a

radial channel or passage 52 that conducts fluid into and

out of the volume of barrel 12. When the piston 24 is

pulled in the direction of arrow 118 a vacuum is drawn by
the piston in the chamber volume 46.

This draws fluid
through the needle 22, passage 72,

passage 52 into the
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
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
continued causing the fingers 31 to cam over the
surface 32 of the rear end of the needle holder 18,
thus hook or grasp into the circumferential slot 32.

fingers 30 in grasping the needle holder 18,
needle holder to the piston 24.

and
end
and
The
secures the

So when the piston 24 is
pulled rearwardly, the piston pulls the needle holder with



o

: .
of the Gring 120, when pulling a vacuumin vol

, the
circunferential aperture 122 has a defined 10 %§%4H}£§_;f CEPERLts with
calibrated nmetering lines 130 on t he barrel 1?&&8 ggyﬁsgggﬁ.enent of
fluid in the barrel 12. In a nodified enbodi ment seeF ur 5, the
Oring 136 is substituted for Oring 120 onpst@ MR 1 o 136
provi des the sane operational advantages as Oring_126_and.. lﬁ m_s
symmetrical, sinplifying installation.-is5- It may be under st ood that
t he side edges of the Oring 120 as vveII

as—e—H—ﬂg-A»&—w-e---- h that it

restricts rolil n Epmé Plet Of
plston 24. H u51. ant age d? t%e sp gn % 5 6 and 17

rrn %
20 is that|ﬁthﬁPﬁ@reﬂ§n¥5cP§ $&én ?%FF?%g nﬂSéﬁanulhﬁd he n%ﬁ%kﬁ
provides a diidersead almgnvedbepr2Qvi §htd ahe enclosed position as

illustrated in Figure 11.

5 The increased force required to cause the fingers of
the piston to grasp the needle holder is of such magnitude
that the syringe user has to intentionally and thus
knowingly increase the force. So accidentally joining the
piston to the needle holder doesn't normally occur.

10

In operation of the syringe it is desirable to be able
to view the fluid in the barrel,

and particularly the
forward end of the barrel volume 46.

The barrel in this
invention is transparent, so this volume may be observed by

looking through the side of the barrel and particularly at

15 the passageway 52, to determine whether there is air or

fluid in the forward end of the barrel, or whether the air

has been bled out of the barrel. So in removing air

bubbles from the barrel 10, the needle is directed upwardly
and the piston 24 is moved to cause f£luid to pass through
20 the needle 22 thus ejecting the air.

In this operation it
is necessary that the volume

around passage 52 be
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,
25 block viewing the volume 48 and passageway 52.
in initial construction of the syringe,

so as not to
Accordingly

the plunger i.e.
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 $2. Only

30 a single passageway 52 is shown to conduct fluid from
volume 48 to passageway 72._” It may be understood that
there may ke 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

35

passageway is better capable of conducting f£luid and air



relatively visible ine on which to calibrate t
relative to the position of piston 24. Al so the

of the split Oring 126 provides a 25 wi der ccntarr“surﬁaee wnth t he
barrel. This increases the hol di ng force jon ﬁ ﬁpﬁn when the
piston is in the retracted position and after t'h E 8 been
br oken, and the piston is not |ockegeinto th@b{*ﬁﬁhﬁnQMAZJOf t he

fe—-ui-d-n t he barrel
REPLAGH &t T gunETt surface

barrel. Further this w der and Iarger surface ¢ontact also 30 hol ds the
pi ston against si de venent a é&f reat es e+-f-o0r-e hol di ng
B it qb P

the needl e agafr¥® Yﬁ

retracted in tére betabhimgdan air buisbbdain ties lymeer béwkesf the volume

Referring to
free end has beeh Tnse

5
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Agurfﬁ 3?é¥§¥ ggmghéf%?fﬁggt has been 35 broken, and

ted Into the o

In other embodlments 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
this embodiment, the barrel is dimpled 47 by a dimple tool
to provide an inward projection 45. It may be understood
that the material from which the barrel 12 is made is of a

very tough, durable, and yet slightly ductile, resilient
material. Accordingly a known dimple machine may strike
the side of the barrel 12, impacting the side of the barrel
and causing a dent or dimple 47 that results in an inward
projection or dimple projection 45. Thus, see Figure 31,

the outer configuration of the rear ring member 157 of the

piston 24, which has the configuration as illustrated in

Figure 20 as ring 57, moves into an abutting contact with
the inward projection 45, preventing the piston from being
withdrawn from the barrel 12 without exerting a very large
and intentional forces that would be obvious to the user.

This dimpling functions to prevent the piston from being

pulled out of the barrel 12 in normal operation.

Also in
this embodiment,

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.
applies to the ring or disc member 45.

This also

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 fupctions to provide added stability against
lateral movement by the shaft in its longitudinal movement
in the volume 46 of the barreil 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

the discs 34 and 42 have a diameter

passaﬂﬁgﬁytﬁ%'p?§ OB RS ar e

t he



-19- forward end 15 of the barrel 12, thergmg
-menbers 34 and 42 are thus caused to | ock the &&&
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12, see Figures 1, 11 and 20. When assembled, the key 54

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

allows alignment of the passageway hole 52 with the barrel
12 so that the finger grip 26 can be aligned with the bars

62 on the thumb presser 16 to correctly orient the fingers

30 and 31 with the needle holder 18 and the passageway 52.

In inserting the holder 18 into the open end of the
forward end 15 of the barrel 12, a tool such as a male key

driver fits into and coacts with the shape of recess 92 in

the rear end of the needle holder 18. This aids in moving

the forward end of the needle holder through the lips 58
and also allows needle holder 18 to be rotated to the point
that key 54 fits into slot 67 of the needle holder 18.

In another embodiment, a nut-shaped end 94, see

Figures 14 and 15, projects outwardly from the rear end of

needle holder 18. A suitable wrench then fits over nut 94

and is rotated thereby, which aids in pushing the needle

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
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. '

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-



the neck or lips 58 of the open barrel end. The d| has solid

s
-construction, see Figure 2, and has a canted 5 REHbémefThlg”ﬁam ed
surface when contacting |lips 58,

all ows the d S '31 To- pass~¥hr ugh the
openi ng. This then places the lips 58 in a | of de ggzylg nln sgace 44,
and provi des a sealing surface contact with thejsi “of Wth/scis 34
and 42. Furt her,

betmeen di sc 34 and di sc 42.

inventor's invention.,is AN ¥§r~4§p~«'
cover has a clbiB% 12b° K nd ﬁoﬁs{ihe%%g%% ’Hals 'sl%gg%a%?n an In ‘g
configuration The quuemgc@venmﬁﬁnea‘gmhsﬁumﬁéceoméalo-mn%uléﬁ has aée of

t he needl e holgggogg 298, has phifdiglofd providesf age phiki ngrshautdsr
106 t hat abuts”agai nst the farwar

contacting surfaces 124 and 126 that provide a separate

5 spaced wiping surface combination for wiping and sealing
fluid moved by piston 24.

i
since both discs are sojgd a dou Ié“iemusealugccuﬁs

A slanted edge surface 128 on
one end, aids in restricting roll-up of the rearward edge

of the O-ring 120, when pulling a wvacuum in volume 46.

Further, the circumferential aperture 122 has a defined.
10 edge 123 that co-acts with calibrated metering lines 130 on
the barrel 12 to allow measurement of £luid in the barrel
12. In a modified embodiment, see Figure 25,

the O-ring
136 is substituted for O-ring 120 on piston 24.

O-ring 136
provides the same operational advantages as O-ring 126 and

15 is symmetrical, simplifying installation.
It may be understood that the side edges of the O-ring
120 as well as O-ring 48 are such that it restricts rolling
movement of the O-ring 48 with movement -of the piston 24.
The advantage of the split O-ring 120 in Figures 16 and 17
20 is that it further restricts such rolling movement,
also provides a double

and
seal along with providing a
relatively visible line on which to calibrate the fluid in
the barrel relative to the position of piston 24. Alsoc the
wider contact surface of the split O-ring 126 provides a

25 wider contact surface with the barrel. This increases the

holding force on the piston when the piston is in the

retracted position and after the shaft has been broken, and

the piston is not locked into the open end 17 of the
. barrel. Further this wider and larger surface contact also
30 holds the piston_against side movement and thus creates a
longer force holding the needle against dropping by gravity
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

35 broken, and the free end has been inserted into the open



surface of the lip 58 of the barrel 12.

I f an inpact occur s’ agai nst
the end of the needl e cover or sheath 100

, 2 heR ek ansm tt ed
directly against the forward end 20 of. the baB&%_*ié_;_wm_ ESHﬁot exert a
rearward force agai nst the needl e hol der 118, that could Q erw se
cause the needl e holder to be rel eased by the1l1n ARBI997 I n
anot her enbodi nent, a third groove 110_js_proVi ded . inth nd of the
needl e hol der, see Figures 23 and 24. " Thi § gFooVETIO TEcéi yes a snap,
half ring or Gclip 108 that is shaped td fit into the grogve 110 and

be retained forwaxgtemrdpd8i ofokhBybaryed| Aeul &hec M RREETTH AMAise

slightly lar Qk@émbéh:é?'ﬁ@UHﬁ&r@BC&rbh&huQn@amleﬁ @do tm:k the cshigttf eresce of
the groove. The sn rin

n_opgen sectlo 0 the ring to
be inserted | 5R®rAFF ?ﬁtglp °s8"ofPEfle Spen58E1El 8. Ahe"§:dd 34,
has a solid construction, see Figure 2,

and has a canted
5 surface.

This canted surface when contacting lips 58,
allows the disc 34 to pass through the opening. This then
places the lips 58 in a locked position in space 44, and

provides a sealing surface contact with the sides of discs

34 and 42. Further, since both discs are solid a double

10 seal occurs between disc 34 and disc 42.

Also encompassed within the inventor's invention is a

needle cover or syringe cover 100. This cover has a closed

end 102 with an open end 103 having an internal

configuration for fitting over and against the:  conical

15 outer surface of the needle holder 18, and has a radial end
surface at ring shoulder 106 that abuts against the forward
surface of the lip 58 of the barrel 12. If an impact
occurs against the end of the needle cover or sheath 100
this force is transmitted directly against the forward end

20

of the barrel 12 and does not exert a rearward force

against the needle holder 18, that could otherwise cause

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.
25 This groove 110 receives a snap,

half ring or C-clip 108
that is shaped to fit into the groove 110 and be retained
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

30 section that allows the ring to be inserted laterally into
groove 110. In this position, the needle housing 118 is
restrained from any rearward TMovement that would cause the
housing 118 to cam through the lip 1atching means 58 at the
end 17 of the barrel 12. This allows a standard needle

35

sheath 114 to be mounted onto the needle holder 120. The



groove 110. In this position, the needle housiﬁgﬁ% TS———fgst rained
- fromany rearward novenent that woul d cause the \ﬁiiﬁﬁﬂﬁﬁgfdﬁﬁ}{%
N

to cam
through the lip latching neans 58 at the 17 of the Bdrriel 12
This allows a standard needle 35 sheath 114 {o| bet Auu ontg the
needl e hol der 120. The R 897 1
~20~ H

retention clip 112 has an outward projecting nob 116 that
is usually pushed circumferentially by the thumb of a user,
which snaps'the snap ring 112 out of groove 110. This

releases the needle housing to be pulled by the piston into
5 . the barrel of the syringe.

In operation of the syringe with a C-clip, the syringe

user normally first expels air from the syringe by pushing

the piston forward in the barrel. In this operation, an

error could occur where the syringe user pushed the barrel

10 too far and with too much force, causing the piston and

With the C-clip in place,
the user can just exert even greater force in pulling the
piston rearward,

needle holder to become engaged.

and with the needle holder held by the
the fingers cam outwardly allowing the
piston to disengage from the needle holder, returning the

syringe to its original condition, where it is ready for
use.

locking C-clip,
15

Further in normal operation of the syringe, the user

usually inserts the syringe and makes the injection.

After
20 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
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.

25

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

merely moves their thumb forward and in flipping the thumb
30 against the nob,

groove.

flips the C~clip out of the slot or
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.

35



- 20- retention clip 112 has an outward projecting nob 116 that

- usual l'y pushed circunferentially by the thumb of user which _snaps

the snap ring 112 out of groove 110. This reﬂRﬁ?ﬂﬁf FACN e housi ng
to be pulled by the piston into 5 the barrel of HMﬁﬁ ?PL“

i's

< §y|1|I5\, |I’l
operation of the.syringe with a Cclip, the syrlnga user nornally first
expels air fromthe syringe by pushing-z;3- the piston‘%EMﬁﬁr nithe
barrel. In this operation, an error could ocdurL.where the svﬁ \ge user
pushed the barrel 10 too far and

orce, causing thejfpiston
and needl e hol der to becone engg 85%3@§E8Fhe

—Eet-p—+i—pHace t he
user can just exert even greater force in pulling the

In assenmbly, the barrel 12 and the syringe 10 receives

the needle housing 18 through the opening in the rear end

5 17 of the barrel 12. Any suitable tool pushes the needle

housing 18 through the lip 58, which causes the lip to be
resiliently biased into the outer groove of the housing 18,
thus releasably holding the housing 18 in position. A
suitable wrench which may also be the driver for inserting
the housing 18 into the barrel and into position, is used

to rotate the housing 18 to the correct orientation as set
by the key 54 and the slot 68.

10

The shaft 14 and piston 24
are then rotated by the finger pressure end 16 to correct

alignment with the finger actuating flanges 286,

to align
15 the hole passage 52 with fingers 30 and 31.

The shaft 14 thus drives the piston 48 into the

cylinder 12 to a location immediately adjacent the rear end

27 of the housing 18. The syrindge piston 24 is then moved

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

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

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
25 passage 72 and out the needle 22. Fluid is then injected
in the normal operation 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
contact with the end 32 of the needle housing 18, with the
fingers 30 and 31 engaging the end of the needle housing

18. In this latched integral condition, the plunger 24 is
then pulled by pulling on the shaft 14,
35 direction.

30

in the rearward
This force is sufficient to cause the lips S8



LN @GRy Cclip,
- the fingers camoutwardly allow ng the 15 pist gtégggggﬂghé§§§n3n1the

needl e hol der, returning the syringe to itg driginal condi §i on, where

it is ready for use. Further in norjmali bH4&R®LPDN o the
syringe, the user usual l'y inserts the syringe and makes the injection.
After 20 the injection has been made, -@dc¢ t he syringe user pust

1e$ t he
plunger in with the syringe user's right thunb, 4the.. syringe user

normal |y graspg, §2ecamdedobutherbenéesivt tds, thud hRiledsdfdy Riednesleadyi ng
the syringe as it is pulled from

t he rsqQn who recei ved _the.i.njected
e o en s ing 8 6 gob SR sh (PR RS, e Q8RR E0S 1 Frarhilc 1ons®
i nj ection, thd Hertermalsyeitadeedsposihibon ugterristhe e iender todaldyd
enclosed within the barrel 12.

piéton rearward, and with the needl e hol der h6|§RFP
n

5 In one embodiment, the piston is pulled into contact
with the end of the restricted diameter of the rear end of
the barrel 12, see Figure 11, or in the embodiment in
Figure 10, greater force is exerted onto the shaft 14 and
piston 24, pulling it into the locked position of Figure

10 10.

In either position, the weakened portions 37 and 38 of

the shaft member 14 are at the end opening of the syringe

barrel 12. The shaft 14 is then bent laterally breaking

the shaft connection to the piston 24, thus breaking

members 37 and 38 which may be along the score lines 39.

15 The shaft 14 is then free from the piston 24, and is

inserted into the now open end 17 of the barrel 12,

see
Figure 12.

The shaft is inserted directly into the barrel
with the needle 22 being positioned in the center space of

the composite shaft structure, see Figure 13. The slanted

20 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.
Since the collars 34 and 42 are solid, a fluid seal also is

25

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

in the shaft 14 is open to one side, allowing the needle to
30 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

movement longitudinally at both ends of the barrel 12.

In
35 this condition,

the entire unit is then disposed of,



with force sufficient to engage the plunger and REPEA&E%&gNT‘SHEEE der.
- Wth the user's |left hand on the barrel,

the use nmerely noyes$ their
thunmb forward and in flipping the thunb 30 agaLnét thWE$Q997|ip t he
C-clip out of the slot or groove. Thus the {ndedle hol der i % thow
rel eased fromthe C clip lock, and may be putted—w-ttr-rearward force
on the piston, to the retracted pggition id the barrel. 3

rendering the syringe incapable of further use,
prevents the needle from contact

and also

or inadvertently
penetrating or pricking the skin of the person using the
syringe. Thus the person using the syringe is protected
against inadvertent happenings with the syringe, and also
allows the syringe to be disposed of in a manner that
prevents fluid loss, other similar messes, and also in a
manner that renders the syringe incapable of reuse.

As further protection, the needle is provided with a

sheath that is positionable over the needle and the needle
holder and housing,

10

and will absorb any type of impact
force on the end of the syringe, without causing the needle
holder to be released and moved into the internal volume of

the syringe. In another embodiment, an additional 1lock

clip is used to also prevent inadvertent forces being
applied to the syringe that would cause the syringe holder
to be inadvertently moved longitudinally into the barrel of
the syringe. 'In one embodiment, the holder is removed from

and the syringe is immediately used in the
20 manner previously described.

15

the syringe,

In the second embodiment, =z
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

from the forward end of the syringe, and the syringe is

25 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,

needle holder 152.
30 grasping fingers,

are modified to new piston 142 and new
The new piston 142 does not have the

but instead has a projection having an
outer frusto-conical end 146 with an inner forward outer

circumferential slot 144. Thris end projection cooperates

with the respective fingers 148 and 150 on the rearward end
of the needle holder 152, that correspond with the fingers

35 30 and 31 previously described relative to Figure 1.

The
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ly, the

- barrel 12 and the syringe 10 receives t he hr ough t he
opening in the rear end 5 17 of the barrel 12! obl pushes
t he needl e housi ng 18 through the lip 58, p to be

-24-

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

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

5 to the needle holder 152. TForce is then exerted onto the

piston 142 to pull the piston 142 rearwardly. This in turn
pulls the needle holder 152 in the manner previously

described, to the retracted position. The inner rearward

surface 162 of the needle holder 152 provides a cavity for
collection of the fluid in the syringe, which fluid passes
out through opening 166 to the needle 22.

10

The inward
canted surface 164 on the inner surface of the barrel 12,

functions to help position the needle holder 152 when
inserting the needle holder 152 into the retained position,

and also to direct the fluid towards the flat surface 162
and thus into a central passageway 166.

15

When the C clip 108 is in position, the needle holder
cannot be moved rearwardly into the

barrel, either
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.

syringe inoperable,

20

This could render the
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
plunger sufficiently to cause the fingers 30 and 31 to

release their grip on the groove 52, separating the piston
from the needle holder.

starting condition.

25

30
This returns the syringe to its

The increased force required to engage
the piston with the needle holder is sufficient that in

normal operation the user would recognize that the piston

35 was being forced into a locking position with the needle



resiliently biased into the outer groove of the h

‘rel easably hol ding the housing 18 in position. %a§ﬁgﬂ1'ﬁﬁg£éﬂu.erch

whi ch nmay al so be the driver for inserting 10 thel hpusing 18 intd tihe
barrel and into position, is used to rotate the housftMhRL®o it He
correct orientation as set by the key 54 and the:slot 68. The ishaft 14
and piston 24 are then rotated by the finger pfessure end 16 to jcorrect
alignnent with the finger actuating flangges 26, tolalign 15 _the holle

passage 52 with fingers 30 and 31. The shaft 14 thus drives the

pi ston 48 int
rear end

Bl | nori sBRG IR Ten P R Sl on s et RhRiothe

to draw flui d néedlegthaltenesd st22li hecseparatidiny 48erting sufifichent|
12.  After thepfluids GEpMN hdl O i e @l b8k of the groove 52.  The

5

10

15

fingers can be pulled out of groove 52 and the fingers are
constructed of a plastic that is tough and yet has a degree
of flexible resilience that allows the fingers to be cammed
outwardly to release the needle holder and 1locking
connection with the fingers 30 and 31 of the piston 24.
Regardless of the force exerted on the plunger to pull the
plunger from connection with the needle holder, the force
will not be sufficient to overcome the locking abutment of
the C clip. This same operation occurs relative to the
embodiments illustrated in Figures 31 and 32, where fingers
148 and 150 will be pulled out of the slot 160 of the
projection 144.

Having described my invention, I now claim:



vol une 46,

ej ected through eedl e 32 ny | fruraTs—forthe
ej ected by n:bverregt %r‘ b |sfggiggg ?cﬁg@i&n%gont act with the end 32 of

the plunger is then pushed forward by th — t-hundb
‘pressure end 16 and § d being emtedﬁ iL‘g (I BN G I‘S}*ﬂﬂﬁ"
needl e 22, to renove alTHlS‘ﬁS'@'EEﬁ”rtlheSBTEENon vol une 6} Ih Tuird—the
fl ows through passage 52 t B:fPh&CEnner 2 passage 72 nId olu l?‘ﬁ 7eo| e 22.
Fluid is then injected rth 6-operation E@ th the
pi ston 24 E}Il) I ng the nmeasured anobunt as determ ne al-l-bdatfi on
units on the see Figure 18. Wien the desired ffluid has begn

t he needl e housi ngy Sy inget hanrel havingandnsezpainghambergdFaPRae end of

the needl e hpyusigs and ré&-.dfhtahasl ahghad pllai:eﬂralndwwﬁu oh the
pl unger 24 is f.hen Bul | ed by e shag on th shaftt tl_he Lo the fearward

barrel with one end of extanding ou AXWaTr
open end;

'~ said shaft having a pair of spaced collars along its
length for locking the shaft in the inserted position in
the rearward end of said barrel, the rearward end of said
barrel having a lip with a diameter slightly smaller than
the diameter of the collars, said lip moving over one of
said collars to be locked between the collars;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel encloses
the needle holder and needle and wherse the forward end of
the barrel is open; .

said piston and neadle holder having engaging =means
securing the pistcn to the needle holder; and

said piston being movable in said barrel for
retracting the needle holder ou:t of said releasarl

connection to said retracted position.

2. A retractable syringe, comprising:

a syringe barrel having an intarnal chanmber with open
forward and rearward ends and a piston and shaf: in <k
barrel with one end of the shaft extanding out the rearwars
cpen end;

said shaft comprising a plurzlity of longizusinal
members joined at adiacent surfacas to ::_r:vida a compasizs
cross-section that extends in two dizmensions for incress:
lateral stability of said shaft;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connectizsn =hat
releases the needle holder for movement toward the rearward
end and to a retracted position where the bar>el encioses
the needle holder and needle and where the forward eni of
the barrel is open;

(mmepwstaenaw=t | \IHHH N0 RN O
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35 direction. This force is sufficient to ca
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housing 18 to
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said piston and needle holder having engaging means
securing the piston to the neesdle holder; and

sald piston being wmovable in said barrel for
retracting the needle holder ocut of said releasable
connection to said retracted position.

3. A retractable syringe, comprising:

a syringe barrel having an internal chamber with Qpen
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearwar
open end; :

4 needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel encloses
the needle holder and needle and where the forward enc of
the barrel is open;

said releasable connection comprising at least one
resiliently deformakle resleasable ceonnecticn portion for
engaging a secocnd releasable connection poxrtion, szid
barrel hav1ng one of said portions and said needle hcigder
having the other one of said portions;

said p:.s‘.on and needle holder having engacing mezns
securing the piston to the needle holder;

said pistoen being movable in said barzsl fer
retracting the needle holder out of said releaszkl
connection to said retractad position; and

said shaft bezng separable along it lerg‘:i- irzs a3

ho}der for inserting said separated perTicn ints  o=s
forward end of the barrel holding the needla ncider apz
needle in the retxacted position.

4 - A retractable syringe, comprising:

a syringe barrel having an internal chamber with open

forward and rearward ends and a piston and shaf: in the

barrel with one end of the shaft eYteﬂdlng out the rearwars
open end;

»
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the internal retained position where the needle is .iotally encl osed

“wi thin the bar I n one enbodi ment KEM@EMPNW nggpﬁpl led into

cont act willt ishe, estricted dia t‘ gnd of
the barrel 12 f in the enbodi ure 10,
greater force= Xl b :'ci to t ‘a shafi,gl4 and pfgtféth? uliling it
into the | ocked posi tion of “Figure 10 10. In .Lhexwmsu-mn*i tihe
weakened portions 37 and 38 of the shaft nepber 14 are at thg end
openi ng of the syringe barrel 12. The shaft ' ~t~|=reﬁ—~bem—~—+aterally

menber s 37 and s RRRCE HBIAR aRBg NerEil rethsaral noRe O Dohe 1y

is then fresrwardn emd pfstbe Barrehdinsa releasmile edonmectihr hbatopen end

17 of the pﬁéf&aézthes%edle holder for movenerit toward the rearward
end and to a retracted position where the barrel encloses
the needle holder and needle and where the forward end of
the parrel is open;

said releasable connection ccmprising at least one
resiliently deforzable releasable connection portica for
engaging a second releasable connection portion, said
parrel having one of said portions and said needle heider
having the other one of said portions;

said piston and needle holder having engaging means
securing the piston to the needle holder;

said engaging means comprising a first engaging
portion having fingers with inwardly directed ends for
resiliently fitting into a second engaging portion having
a circumferential slot, the forward end of said piston
having one of said portions and the rearward end of said
needle holder having the other one of said portions; and

said piston being movable in said barrel for
retracting the needle holder out oI said reiszasakls
connection to said retracted position.

5. A retractable syringe as clained in Clain 3-or 4 wherein:
the forward ené of said pisten has a frusto-coniszl
collar adjaceant said circumferentizl slotT; and
said fingers cxprise radizl sacticns that ars
cammable over said frusto-ccniczi ccil
engagement between id needle hoidar and said pist:oxn.
6. The syringe as claimed in ¢Clainm 3 or 4, wherein the
forward end of said bar-el has a resilient c, Circunfersnzi

[

lip and said needle holder has a circumfsrentizl slez, said
lip fitting into said circumferentizl slot for resilisntl

holding said needle holder in the forwarZ end of said
barrel.

Thls Sheet Has Been Replacec
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Fi gure 12. The shaft is inserted directly into th.éliﬁﬂGEdMENT SHEET|h the
" needl e 22 being 4i.oned.in the center space o the cunp si te shaft

structure, see |gu;fse;4257 .T@Bgtgn ed 20 radialfen WE,ew@zl 54 cans
n se

through the |ipjlopeni g acind e lip 58 is t}e qt 44, as
t he outer ~gr—of—calklarJd2 i s,greater {thanr~that—oef-co Iqu 34.
Thi s | ocks the shaft 14 into the open end of thg barrel 12. $i nce the

collars 34 andpde as',ens-@é daga dlaiimhcseah atxin S 645 wheraiwdsayd he
contact bétween _coll'ars

42 t
under st oRRTFHBEEFRNELRE T)Jo%‘ng\aén atwﬁﬁntege"ﬁﬁﬁﬁl%“%za f?ﬁ/%ﬁg of
gravity hewida needbacyhoidemnt over fmdilli tcimmwtfiedteriusili ddp Hemever, the

contral SPacS8fa novehlnt"Gr SIEI4 ddedfe pEIML. O SIde, allowing Lhe

needl e t e space 8 regardliess of its position. It may

g. A retractable svringe, comprising:

a syringe barrel having an internal chamber with open
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearward
open end;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retractad position where the barrel enclosas
the needle holder and needle and where the forward end of
the barrel is open;

said releasable connection comprising at least one
resiliently deformable releasable connection portien for
engaging a second releasable connection portion, said
barrel having one of said portions and said needle holder
having the other one of said portions;

said piston and needle holder having engaging means
securing the piston to the needle holder; and

said piston being movable in said barzel for
retracting the needle holder out of said releasable
connection to said retracted position; and

said piston having a circumferential seal groove with

' a substantially rectangular cross-section and an O-ring

having a substantially rectangqular cross-section positioned

in said circumferential seal groove fitting against the
inner surfaces of said barrel for forming a movable seal.

9. A retractable syringe as claimed in Claim3,4 or 8 wherein .
said needle holder and forward end of said barzel have
interacting key and slot means for locking the needle
holder against rotating movement in the forward end of the

b @l. e e
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be understood that the Oring 48, see Figure 11“,3’LAQEM@N’E§T{EET the
‘ end of thes

seal ed barrel 1f &nd %@E&%Ar §
both ends of thg barrgis:lghe
t hen di sposed
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10. The syringe as claimed in Claim 9 , wherein said key
and slot means comprise a plurality of circumferentially-
spaced, radially-projecting tabs on said needle holder and
plurality of corresponding .slots on said barrel for
receiving said tabs.

11. A retractable syringe, comprising:

a syringe barrel having an internal chamber with open
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearward
. open end;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel encloses
the needle holder and needle and where the forward end of
the barrel is open;

said piston and needle holder having -engaging means
securing the piston to the needle holder;

said engaging means comprising a first engaging
portion having fingers with inwardly directed ends for
resiliently fitting into a second engaging pertion having
a circumferential slot, the forward end of said piston
having one of said portions and the rearward end of said
needle holder having the other aone of said portions;

said piston being movable in said barzel for
retracting the needle holder out of said relezsable
connection to said retracted position; and

gaid shaft being separable -along its lengt: into a
saparaﬁed portion and a portion connected to said needle
holder for inserting said separated portion ints the-
forward end of the barrel holding the needle holder anid
needle in the retracted position.

12 A retractable syringe as claimed in Claim 1,2,3,i,8 Or 11,
wherein: said needle hoider has a forward-grooves

an arcuate lock clip for fitting into said groove and
abutting the front and surface of said barrel.

Uni & condi tfi gn. | T8 eﬂ‘f@? Jtjornaily
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- 23- renderin tﬁw§ T Lncapabl e of furthe -

prevents the needle ;_,W%TH,QQIS%%h ‘ior i1nadvertentjy

pricking the skin e HEF80BpUSI g/t he syringd. ~ ThiMARS9Ber(s
usi ng the syringe is protectet== nst inadvert gnt eni ngs wijt

syringe,

and al so
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penetrgtiing or

t he
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needl e i s pr pyevents; reacwam mowement oft sasidpaeetlenhbldevver the needl e
and the needl e - housi.ng, and wi.l|l absorb any type of inpact
nd A01‘éa %g%ﬁﬂ% : W?%&i ciaimed

force on thei%

' gi.q IRlaiaxdRe wherain:

said lock clip having a ugw shape with.a slightiy
larger circumference than half the circumference of s;id
groove for being laterally Snapped in said slot and
resiliently retained in pPosition; and

one end of said clip has a projection that may ke

actuated to remove said lock clip from said slot.

being

14. A retractable syringe, comprising:

a syringe barrel having an internal chamber with open
forward and rearward ends and a piston and shaf: in the
barrel with one end of the shart extanding out the resarward
open end; '

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retracted positian where the barrel encloses

the needle holder and needle and where the forward end of
the barrel is open; '

said piston and needle holder having engaging means
securing the piston to the needle hoider:;

said piston being movable in said barrel for
retracting the needle holder out of said releasable
connection to said retracted position; and

a lock for selectively preventing movement of saig
needle holder with respect to said barrel, said lock
comprising an arcuate clip for fitting into a forwardg

groove in said needle holder and abutting the front end
surface of said barrel.

15. A retractable syringe, comprising:

a syringe barrel having an intermal chamber with open
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending ocut the rearward
open end; -

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward

This Sheet Has Been Replaced
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syringe. |n another nbodlpme,__' : iftional lock 15 clipis usedto
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said piston being movable in said ~barrel for
retracting the needle holder out of said releasable
connection to said retracted position;

a lock for selectively Preventing movement of said
needle holder with respect to said barrel, said lock having
no portion thereof within said barrel; and

said shaft being separabie along its length into a
separatad portion and a portion connected to said nesdle
holder for inserting said separated portion into the
forward end of the barrel holding the needle holder and
needle in the retractsd position.

16.. A retractable syringe as claimed in Claim 3,11 or 1S, wherein
said barrsl has adjacent said rearward opening an
inward projecting member; and
said piston has an outer surfacs for abutting against
said inward member, blocking movement of said piston out
the open end of said barral.

17. A retractable syringe as claimed in Claim 3,11 or 15, wherein
said separated portion is breakable from said portion
connected to said needle holder.

13- A retractable syringe, comprising:

a syringe barvel having an internal chamber with open
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearwarc
open end;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and toc a retracted position where the barrel encloses
the needle holder and needle and where the forward end of
the barrel is open;

said piston and needle holder having engaging means

A N



24 and needl e hol der 18

"are nodified to new pi st %Hséfy
pi ston 142 does not haveq:be—.::ag_“ Fas i ngers, jput instead has
proj ection having an outer frusto-conical end {146 i imﬁ&ﬂ‘)%ner

forward outer circunferential slo33144. This 3nd projection

-

cooper at es with the respective fingers 148 an

end %e&hem?edze pekesn €62thkhAbeAdb’ ﬁéﬂ&ggdm-t--ﬁu.themf_mger.s_

30 and 31 previodst escrlbed relative to Figure 1

being movable” in said barrel for
retracting the needle holder out of said releasable
connection to said retracted position*

a lock for selectively praventing movement of said
needle holder with respect to said barrel, said lock having
no portion thereof within said barrel; and

said shaft being breakable along its length ints a
broken portion and a portion connectad to said needle
holder for inserting said broken portion into the forward

end of the barrel holding the needle holder and needle in
the retracted position. '

19. A retractable syringe as claimed in Claim 18, whersin
said shaft has a weakened section along its length for
breaking said shaft.

20- A retractable syringe, comprising:

a syrinqé barrel having an intermal chamber with open
forward and rearward ends and a piston and shaft in the
barrel with one end of the shaft extending out the rearward
open end;

a needle holder and needle releasably held in the
forward end of the barrel in a releasable connection that
releases the needle holder for movement toward the rearward
end and to a retracted position where the barrel encloses
the needle holder and needle and where the forward end of
the barrel is open; ’

said piston and needle holder having engaging means
securing the piston to the needle holder;

said piston being movable in said barrel for
retracting the needle holder out of said releasable
connection to said retracted position;

said piston having a circumferential seal groove with
a substantially rectangular cross-section and an O-ring
having a substantially rectangular cross-séction positioned
in said circumferential seal groove fitting against the
inner surface of said barrel for forming a movable seal;
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hol dér{ MAR 19970 ch is
then exerted onto the piston 142 to p@l4- the pijsfon 142 rearwafd|y.
This in turn pulls the needl e holder 152 in the¢ manner preéeviousl

a lock for salectivaly preventing movement of said

. needle holder with respect to said barrel, said lock having

no portion therecf within said barral.

2. a retractable syringe as claimed in.Claim 1,2,4,8,14 of 20; whersin
said shaft is breskable along its length into a broken
portion and a portion connecksd to said needle holder for
inserting said brcoken portion ints the forward end of the
barral holding tke neadle holder and needle in the
ratracted position.

2. A retractable syringe as claimed in Claim 2,3,4,8,11,14,15,18 or 20 wherein

said shaft has a pair of spaced collars along its leangth
fox locking the shaft in the inserted position in the
rearvard end of said barrel, the rearvard end of said
barral having a lip with a diametsr slightly smaller than

the diameter of the collars, saidupnovingovarmoz
said collars toc be locked betwasn tha collars.

23. A retractable syringe as claimed in Claim 1,3,4,8,11,15,18 or 20, wherein

said shaft comprises a plurality of longitudinal membars
joined at adjacent surfacas to provide a composite cross-
saction that extends in two dimensions for incraasing

lateral stability of said shaft.

24. A retractable syringe as claimed in Claim 1,2,3,8,14,15,18 or 20, wherein
said engaging means comprising a first engaging postion
wwving fingers witk inwardly directsd ends for resiliently
Zitting into a second engaging portion having a
circumfsrantial slct, the forward end of said piston having

cna of said portions and the rearwvard end of said needle
holdar having the other ona of said portions.

25.. A retractable syringe as claimed in Claim 8 or 20, wherein
said O-ring positioned in the circumfersntial seal groaove
of sald piston has a split ocuter radial sur®aca with a
radially inward space in said outer surfacs, providing a

pair of saparata outer rasilient circumfarential cantacts
batween the o-:‘..aq and tha i.nner surfaca of saj,d w

R R BER TR R
* < L M S, *




described, to the retracted_position._The.inner re:

the syringe, which fluid passeszri rotb t
22. The i nward cant =
12, functions to help position the pgedl e hol der| 152 whe

face, 162 of
the needl e hol der 152 provfi ggs @imiiAS’BEENJ 0 ColR L‘“eh é:iﬂthé ‘I‘TUl din
r tgh opéning 166 to "THEj needl e

“he i nner su1f1ap$,gqu97t h,e ls)g;{ielng

the needl e hol der 152 into the retai ned position, 15 and—atso~te-idir ect

the fluid t rdg th ur f ace, 162 and intQ aqsentral
passageway géla i p&ac%% YRARTR 35 %gr,ng MMe

hol der saidndarmeliohas rmamiﬂ@ym&ks t abohgr 'tHe Tén thersof

| nadvert ent ri tJ,opal:l F exanmple, _in ation of. the

syringe th L%é'g ##a%&fnoifgg“t h%’?)i g&on Eﬁ&%l#‘g Cas oL, RRids qQuhaT

suf ficient fadialt haurdacmuses tleaid ngp+sift@ to provide metering
indication of the fluid in said barrel.
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or 31 to pass into the rear sl gt 53 and then-secure t he pi ston and

needl e hol der together. This 8 shentensthEEN S hﬂﬂ er@ﬂ
other than to pull the needle ﬁﬂll dgtpdncmout of ‘t he je }[ gf“‘ J? ; %4 and

secure the entire syringe the—imoperabl e cordltlon as preyi ously
descri bed. However, with the C clipggln positior, {thd DHARGST trelely
exerts a larger pulling force on end nenber 16, pulljing the pl¢n;er
sufficiently to cause the fingers 30 and 31 to 30 jrelease thelr grib on
the groove 52, separating the piston fromthelneedle holder, Th
returns the mwﬂtﬁiﬁ {SYRINGE WJTH & €3.0SERIBARREL The i ncreased force
required to engage the piston'wth the needl e holder is sufficient
that in normal operation the user would recogni ze that the piston 35
was being forced into a | ocking positiABSTRAGTLt he needl e

A retractable syringe that pulls the needle and holder
from a fluid sealed releasable connection in the open

forward end of the syringe barrel to a position enclosed
within the barrel, with the piston shaft then being broken
off at the piston and the free end of the shaft inserted
through the now open forward end of the syringe barrel,
enclosing and sealing the needle holder and the remaining
fluid in the barrel, with the shaft holding the needle from
longitudinal movement within the barrel. The syringe can
then be disposed of without allowing access to the needle
or having fluid leakage.
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the piston and the

Yet even if this were to occur, _
needl e hol der can still be separated by exerting sufficient

hol der .
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force to pull the fingers out of the groove 52.
pul | ed out of groove 52 and the fingers are 5

that is tough and yet has a degree of flexi
the fingers to be canmed
| ocki ng connection with the fingers 30 and
Regardl ess of the force exerted on the @ ger

connection with the needl e holder, the force
overcone the | ocking abutment of the Cclip. This
occurs relative to the enbodi nents illustrated in

where fingers 148 and 150 wi | |

proj ection 144.

18

53. /S

outwardly to rel ease the o
31 of the ¥pist
t he 1

The

bl e resiiki

to pull

0?%%%ﬁﬁ8€r fﬂonf
wi | | noti-be--suf-ficlentt to
same operation

fingers can be
ConStructeﬁrgﬁzﬁjﬁt§§ﬁhg~;

Firencé itiial] SHF%TS
teedr & hotder—ang |

Havi ng descri bed ny in.ention,

rgures—3T—and—32;
be pulled out of tHe slot 160 of the 15

I

| now claim

51

68 69

52

FIG. 8



~CLAI M5 1. A retractable syringe (10), conpri gt
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a syringe barrel (12) having an internal chanmber with op +d-and
rearward ends (15, 17) and a piston (24) and shaft (14) iREPhACEME%ﬁ" EET
with one end of the shaft (14) extending out the rearwar p‘ﬁ”endnﬁﬁég%
a needl e holder (18) and needle (22) releasably held in an opzngﬁéé?
position in the forward end (15) of the barrel (12) in ajreleas 997
connection that rel eases the needl e hol degs818) for nove ward_the
rearward end (17) and to a retracted position where the parrel (12)
encl oses the needl e hol der (18) ang geedle (22) where the
of the barrel (12) is oper§ £8i d pi ston (24) and needl e hol der (18)

havi ng engagi ng - 32) s&puring t he IF needl e
hol der (18); sare-pi g (2¢9) gbei ng~novaliedn said ba réL 12) for
retracting t Necohol\der X géas bl ¢ cgghngdction to said
retracted positidfif||™ w all ckgi S ¥® ectiv preyerting novenent
of said needle h r (18] W ~/(?ff O SRgbO\ barr ] en said
needl e hol der ( is in sal &7 \ =
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position; and said shaft (14) being separable along its length into
a separated portion and a portion connected to said needle holder (18) for
inserting said separated portion into the forward end of{pirfae, _ﬁqu v vy

hol di ng the needl e hol der (18) and needle (22) in the r Ceddphs nﬁ@ﬁT

——

characterised in that said | ock (108) has no portion thgreof Wi thin Sai

barrel (12); 2. A retractabl e syringeg clained i | afim ARYDES € n-
said barrel (12) has adjacent said rearmardﬂ%pening (17 n inmar§ 5

proj ecting nenber ( ; and S§ N 24) hasfan outer surfael

142

(59) for abutti aggfinst sai d i nygr { nment_of said
pi ston (24) out #ffhe en end of s
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3. A retractable syringe as clainmed in claim1, wherein said separated
portion is breakable fromsaid portion connected to saj

Fe-reedle-hal der..
port ) AEPLACEMENT SHRET
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4. A retractable syringe as claimed in claim1l, wherein said shaft (14)
has a pair of spaced collars (34, 42) along i1ts length for |ocking the
shaft (14) in the inserted position in the rearward end of said barrel

(12), the rearward end of said barrel (12) having a IiRppﬁg@§@$gﬂ]§gﬁEE )

di anmeter slightly smaller than the dianeter of the co
novi ng over one of said collars (34,42) to be | ocked befween the collpr

(34, 42). 5. A retractabl e syringe &48cl ai ned i nfclai thilMARNE7ei h said
shaft (14) conprises a plurality of |ongitudinal nenbers (86, 87, 88,| 89,
90) joined at adjacent surfaces to provide a conpositp Ccross-Sectionmt hat
extends in two dinensions for increasing |lateral stabtlity of said shafit
(14). 6. A retractable syringe as clained in claim1, wherein said
engagi ng nmeans (30, ! '
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31,. 32) conprises a first engaging portion having two flngers (30 31) with

inwardly directed ends for resiliently fitting into a s aeH-RY.
portion having a circunferential slot (32), the forward EJa’ﬁﬁﬁﬁp
(24) having one of said portions and the rearmard end o a| neédfe*

(18) having the other one of said portions. : tract
as clainmed in claimyl, wherein said barr (12) has neterln 32V§%ﬁ%?3

along the length t eof that coact witH/he of the ed e SU

outer radial surfageljof an Oring di sposed around the qlston to provide

metering indicatio the fluid in said barrel (12). T
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CLAIMS '

)

1. A retractable syringe (10), comprising:

a syringe barrel (12) having an internal chamber with open forward and
rearward ends (15, 17) and a piston (24) and shaft (14) in the barrel (12) with one end
of the shaft (14) extending out the rearward open end (17);

a needle holder (18) and needie (22) releasably held in an operative position in
the forward end (15) of the barrel (12) in a releasable connection that releases the
needle holder (18) for movement toward the rearward end (17) and to a retracted
position where the barrel (12) encloses the needle holder (18) and needle (22) where the
forward end (15) of the barrel (12) is open:

said piston (24) and needle holder (18) having engaging means (30, 31, 32)
securing the piston (24) to the needle holder (18);

said piston (24) being movable in said barrel (12) for retracting the needle
holder (18) out of said releasable connection to said retracted position;

a lock (108) for selectively preventing movement of said needle holder (18)
with respect to said barrel (12) when said needle holder (18) is in said operative
position; and

said shaft (14) being separable along its length into a separated portion and a
portion connected to said needle holder (18) for inserting said separated portion into the
forward end of the barrel (12) holding the needle holder (18) and needle (22) in the

retracted position, characterised in that said lock (108) has no portion thereof within
said barrel (12);

2. A retractable syringe as claimed in claim 1, wherein :

said barrel (12) has adjacent said rearward opening (17) an inward projecting
member (36); and

said piston (24) has an outer surface (59) for abutting against said inward
member, blocking movement of said piston (24) out the open end of said barrel (12).
3. A retractable syringe as claimed in claim 1, wherein said separated portion is

breakable from said portion connected to said needle holder (18).
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4. A retractable syringe as claimed in claim 1, wherein said shaft (14) has a pair of
spaced collars (34, 42) along its length for locking the shaft (14) in the inserted position
in the rearward end of said barrel (12), the rearward end of said barrel (12) having a lip
(36) with a diameter slightly smaller than the diameter of the collars, said lip (36)
moving over one of said collars (34, 42) to be locked between the collars (34, 42).

5. A retractable syringe as claimed in claim 1, wherein said shaft (14) comprises a
plurality of longitudinal members (86, 87, 88, 89, 90) joined at adjacent surfaces to
provide a composite cross-section that extends in two dimensions for increasing lateral
stability of said shaft (14).

6. A retractable syringe as claimed in claim 1, wherein said engaging means (30,
31, 32) comprises a first engaging portion having two fingers (30, 31) with inwardly
directed ends for resiliently fitting into a second engaging portion having a
circumferential slot (32), the forward end of said piston (24) having one of said

portions and the rearward end of said needle holder (18) having the other one of said

portions.

7. A retractable syringe as claimed in claim 1, wherein said barrel (12) has
metering marks (130) along the length thereof that coact with one of the edge surfaces
of an outer radial surface of an O-ring disposed around the piston to provide metering

indication of the fluid in said barrel (12).
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RETRACTABLE SYRINGE WITH A CLOSED BARREL 19 AUG 1999
ABSTRACT -

A retractable syringe that pulls the needle and holde;
from a fluid sealed releasable connection in the open
forward end of the syringe barrel to a position enclosed
within the barrel, with the piston shaft then being broken
off at the piston and the free end of the shaft inserted
through the now open forward end of the syringe barrel,
enclosing and sealing the needle holder and the remaining
fluid in the barrel, with the shaft holding the needle from
longitudinal movement within the barrel. The syrihge can
then be disposed of without allowing access to the needle
or having fluid leakage.

Figure 1



