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This invention relates to improvements in
hypodermic syringes. ,

The general object of my invention is to
provide a novel hypodermic syringe which is

5 adapted to receive an ampule or cartridge for

ejection of the drug contained in the ampule.

Another object of the invention is to pro-
vide a syringe having a novel ampule center-
ing member therein. R -

A further object of the invention is to
provide a syringe including a novel barrel
and sleeve construction. '

Other objects and the advantages of this
invention will be apparent. from the follow-
15 ing description taken in connection with the

accompanying drawings wherein:

Fig. 1is a central vertical section through
my improved syringe showing it in an op-
erative position to expel the contents of an

20 ampule. : - o .
¥ig. 2 is a view similar to Fig. 1 showing
the syringe in an extended position before
the ampule is correctly centered therein.
Fig. 3 is a section taken on line 8—3 of
25 Fig. 2 with the ampule removed.

Fig. 4 is an elevation partly in section of
my improved ampule. o

Fig. 5 is a view similar to Fig. 1 showing
another form of ampule in the syringe.

Fig. 6 is a view similar to Fig, 5 showing
the syringe in an extended position and

Fig. 7 is a sectional view showing my im-
proved syringe used with another type of
ampule. S : :

Referring to the drawings by reference
characters I have indicated my improved
syringe generally at 10. This syringe com-
prises a sleeve 12, having a cross bar 13 ad-
~jacent one end which is adapted for engage-
40 ment by the fingers of an operator. - L

The sleeve 12 1s externally threaded at the
end adjacent the cross bar 13 as indicated
at 14. The threads 14 engage threads on one
end of a barrel 15 into which the sleeve fits

45 loosely. On the other end of the barrel I
provide a tip 16 which includes a threaded

“portion 17 adapted to engage the threaded

end of the sleeve. : 7 :

The tip 16 has a central aperture 18 adja-

50 cent the lower end of which an end member
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19 is located. The end member 19 includes
a hub 20 and a shank 20’ which extends into
the aperture 18 and is of less diameter tha
the aperture. ‘

The tip 16 includes a lower centering mem- .
ber indicated generally at 21 and which in-
cludes a head 22 and a shank 23. The head
and shank are preferably metal stampings
connected as by welding or brazing. The
shank 23 is positioned in the aperture 18 and
within the shank a coiled spring 23’ is ar-
ranged, to normally urge the lower center-
ing member 21 to an extended position. A
cylindrical flange 24 on the head 22 serves
to guide the head and engages a shoulder 25
to limit the movement of the head 22. The
head 22 has a conical aperture 26 and in-
clined inner side walls 27 which form a re-
cess 81, the bottom of which forms a shoul-
der 28. . 70

A hollow needle 29 sharpened at its upper
end as at 30 is secured in the end member
19 and extends into the sleeve 12 to a point
so that when the member or head 22 is in a
fully extended position as shown in Fig. 2
the sharpened end 80 of the needle is just
below the shoulder 28. '

The end of the syringe sleeve 12 opposite
the tip 16 is closed by a cap 31. The cap 31
includes a plurality of telescopic members gg
82, 88 and 84 which may be multiplied in
numiber to any desired extent. The cap 31
also includes a plunger rod 35 which extends
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- therethrough from end to end and includes

an enlarged head 36 and an enlarged thumb
piece 87.-. The uppermost telescopic member
89 fits within the cap 31 and sleeve 12 and
may be secured thereto in any desired man-
ner; e
- For normally urging the telescopic. mem- go
bers to an ‘extended position I provide a
coiled spring 38 which islocated within these
telescopic members and surrounds the plung-
er rod 35.. The lower telescopic member 34
is provided with a head 38" which includes a 95
conical recess 39 and a recess 40 in which the
head 36 of the plunger rod 35 is positioned.
-In Fig. 4 I have indicated generally at 42
an improved ampule for use in my improved

85

syringe. This ampule includes a body por- 1¢¢
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tion 43 closed at one end by a movable stop-
per 44 and at the opposite end by a stopper
45. The stopper 45 1s preferably made of a
good grade of rubber and includes a body
portion 46 which is adapted to fit within the
ampule body 43 and tightly engage the inner
side walls thereof. An enlarged flange 47
of the stopper is adapted to engage the end
of the ampule and a neck 48 which includes
a tapered portion 49 and a tip 50 extends
outward from the face of the flange. The
body portion 46 is provided with a central
recess 51 which communicates with a recess
52 in the neck 48 and terminates a distance
from the end of the tip 50. :

To prepare the ampule 42 for use in my
improved syringe the tip 50 is cut off at ifs
i,uncture with the tapered portion 49, there-

y exposing the recess 52. The ampule is
then placed in the syringe sleeve 12 or barrel
16. The sleeve and barrel are then tele-
Bcoped and as the parts are moved together
the tapered walls 39 of the head 38’ automati-
¢ally centers the ampule in the sleeve. As
the _erts‘move the lower centering member
22 slides in the barrel and the needle point
30 enters the recess 52 and the recess 51 of
the stopper as shown in Fig. 1. When the
partg are assembled the pressure exerted on
the ampule forces the tapered portion 49 of
the stopper into tight engagement with the
side walls of the tapered aperture 26 of the
member 21, thereby causing the stopper ma-
terial to tightly grip the needle 29 thereby
forming a fluid tight joint between the stop-
per and the needle.

o eject the contents of the ampule the
plunger rod 35 is moved towards the dis-
charge end of the syringe until the head 42
engages the stopper 44 of the ampule. Upon
further movement of the plunger rod the
stopper 44 is moved in the ampule body and
#cts as & piston to force the contents of the

ule through the needle 29 and into a hy-

ermic needle 53 which is adapted to be
positioned on the hub 20. ~

' The more pressure required to expel the
contents of the ampule the tighter the ma-
terial of the stopper 45 grips the needle 29.

_In Figs. 5 and 6 I have shown another form
of ampule 55 used in my improved syringe.
This ampule includes a cylindrical body por-
tton 56 closed at one end by a slidable stop-
per 57 and at the opposite end by a stopper
98. The stopper 58 includes a body portion
59 and an enlarged flange 60 which engages
the end of the ampule. The body portion
of the stopper is provided with a recess 61
which terminates short of the face of the
flange 60.

When the ampule 55 is used it is placed
in the barrel 15 and as the sleeve 12 is moved
into the barrel the centering cap 31 is placed
on the sleeve the tapered walls 27 of the head
21 correctly centers the front end of the am-
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pule so that the face of the flange 60 rests
on the shoulder 28 of the member 21 and the
tapered walls of the recess 89 in the tele-
scopic head 38’ correctly centers the rear end
of the ampule as clearly shown in Fig. 6.
As the sleeve and barrel are given relative
movement the member 21 moves down and
the needle 29 punctures the material of the
stopper 58 between the outer face of the flange
60 and the end of the recess 61 and passes into
the recess 61 as shown in Fig. 5. To expel
the contents of the ampule 55 the plunger rod
85 is moved towards the discharge end of
the ampule until it engages the stopper 57
whereupon on further movenient the stopper
57 moves in the ampule body and acts as a
piston to force the contents of the ampule out
through the needle 29.

In Fig. 7 I have shown an ampule 65 which
is also adapted for use in my improved
syringe. The ampule 65 is similar to types
shown by -me.in other copending applica-
tions and includes a cylindrical body portion
66 having a tapered neck 67 at one end and
having a resilient collar 68 thereon. The
neck 67 is originally closed by a breakable
tip (not shown). The opposite end of the
ampule is 11;)rovided with a stopper 72 which
is preferably made of rubber and is pro-
vided on its upper face with a metalli¢ disk
73 having a depressed center portion 74
When this ampule is used in my improve
syringe the resilient collar 68 is positioned
in the tapered aperture 69 of a removable
tip 70 which may be substituted for the re-
movable tip 16 previously described.

When the sleeve and barrel are assembled
the side walls of the tapered recess 39 of the
telescopic head 38’ correctly center one end
of the ampule in the syringe while the other
end of the ampule is centered by the tapered
aperture 69 in the tip 70. The aperture 69
communicates with a needle 75 through which
the ampule contents are ejected.

From the foregoing description it will be
apparent that I have invented a highly efhi-
cient syringe which is adapted for use with
different types and sizes of ampules and one
which can be economically manufactured.

Having thus described my invention, I
claim: ‘
- 1. In a syringe, a sleeve, a plunger rod in
said sleeve, a barrel surrounding and remov-
ably secured to said sleeve, a tip secured to
the end of said barrel, said tip comprising
a centering member including a head and
a shank, said shank being adapted to slide in
said tip and resilient means adapted to nor-
mally urge said centering member to an ex-
tended ‘position, a shoulder on the inner face
of said barrel, said shoulder being adapted.
to limit the extended movement of said cen-
tering member and a hollow needle carried
by said tip and associated with said centering
member. ‘ :
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2. In a syringe, a sleeve, a plunger rod, a
cap on said sleeve, a barrel, said barrel sur-
rounding said sleeve and being removably se-
cured to said sleeve, a tip secured to the end
of said barrel, said tip including a central
recess, a hollow needle carried by said tip
and extending into said barrel, a centering
member associated with said tip, said cen-
tering member including a hollow shank and
a separately formed head secured to the
shank, said shank being slidable in said tip
recess, a spring in said shank surrounding
said hollow needle, said spring being adapted
to normally urge said centering member to
an extended position, said centering member
head including a recess having tapered side
walls and a conically shaped aperture in said
centering member below said recess.

3. In a syringe including a body, a tip on
said body, said tip comprising a centering
member including a head and a shank, said
shank being adapted to slide in said tip, re-
silient means adapted to normally urge said
centering member to an extended position
and means within said body to limit the ex-
tended movement of said centering member.

4. A syringe of the character described
comprising a sleeve, a plunger rod in said
sleeve, a centering member movable in said
sleeve, a barrel, said barrel surrounding said
sleeve and being removably secured to said
sleeve, and a second centering member mov-
able in said barrel.

5. A syringe of the character described
comprising a sleeve, a plunger rod in said
sleeve, a barrel surrounding said sleeve and
removably secured to said sleeve, a tip, said
tip being removably secured to the end of
said barrel, said tip including a centering
member including a head and a shank, said
shank being slidable in said tip and resilient
means adapted to normally urge said center-
ing member to an extended position, said cen-
tering member head including a recess hav-
ing a tapered side wall, a conically shaped
aperture in said centering member below said
recess, a hollow needle carried by said recess
in said centering member head when said
member is in an extended position.

6. A syringe of the character described
comprising a -sleeve, a plunger rod, a cap
on said sleeve, said cap surrounding said
plunger rod, a centering member carried by
said plunger rod, a recess in said member,
the side wall of said recess being adapted to
engage one end of an ampule to correctly cen-
ter said ampule, a barrel, said barrel sur-
rounding said sleeve and being removably se-
cured to said sleeve, a tip, said tip being re-
movably secured to the end of said barrel
opposite said cap, said tip including a lower

centering member including a ‘head and a’

shank, said shank being slidable in said tip
and resilient means adapted to normally urge

onid lower cenbering member to an extended -

3

position, said lower centering member head
including a_tapered side wall, a conically
shaped aperture in said centering member
below said side wall, a hollow needle carried

by said tip and normally extending into said

sleeve to a point approximately at the bot-
tom of said first recess in said lower centering
member head when said member is in an ex-
tended position.

In testimony whereof, I hereunto affix my

signature.
ARTHUR E. SMITH.
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