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HYPODERMIC SYRINGE.

Application filed January 18, 1928, Serial No, 247,546,

This invention relates to improvements in

hypodermic syringes.
- The general object of this invention is to
provide a syringe wherein the substance to
be ejected 1s contained in a cartridge-like
ampule which is adapted to be automatically
and correctly positioned in a novel manner
in the syringe. :

A further object of my invention is to
provide an ampule syringe with a closure
for the rear end of the syringe which is pro-
vided with means to prevent fracture of the

. ampule when the closure is tightened.
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Another object of this invention is to pro-
vide a syringe ampule with improved means
for sealing the ampule contents therein by
coacting with a portion of the syringe.

A further object of this invention is to
provide an improved needle for use with a
hypodermic syringe.

An additional object of my invention is to
provide a novel stopper for an ampule.

Other objects of this invention will be ap-
parent from the following description taken
in connection with the accompanying draw-
ing wherein:

Tig. 1 is a central longitudinal section
through my improved syringe showing an
ampule operatively positioned therein.

Fig. 2 is an enlarged fragmentary central
longitudinal section of the discharge end
of the syringe and ampule.

Fig. 3 is a greatly enlarged fragmentary
central longitudinal section of the loading
end of the syringe.

Fig. 4 is a section taken on line 4—4
of Fig. 3 looking in the direction of the
arrow and showing the resilient ratchet.
_Fig. 5 is an enlarged side elevation of the
resilient ratchet shown in Fig. 4.

Fig. 6 is a section taken on line 6—6 of
Fig. 3 looking in the direction of the ar-
rows and showing the ratchet notches, and

Fig. 7 is an enlarged section taken on line
7—T7 of Fig. €.

Referring to the drawings by reference
characters I have indicated a hypodermic
syringe embodying the features of my inven-

‘tion generally at 10. This syringe com-

prises a hollow body portion or barrel 12
having screw threads 13 at one end and
having a finger grip cross bar 14 adjacent
the screw threaded end.

" The end of the syringe opposite the screw

threads 13 is formed into an integral re-
duced tapered tip 15 which includes a coni-
cal upper recess 16 and a lower conical re-
cess 17 which is threaded as at 18 adjacent
1ts apex.

A hollow needle 20 is shown as secured in
the tip 15 as by soldering or in any other de-
sired manner. One end of the needle 20
projects into the recess 16 and the opposite
end is preferably flush with the bottom of
the recess 17 thus forming a passageway
from the recess 16 to the recess 17.

I have indicated! generally at 22 one form
of hypodermic needle which may be used
in connection with my improved syringe.
This hypodermic needle 22 includes a hol-
low needle portion 23 secured at one end,to
a hub 24 and sharpened at its opposite end.

The hub 24 includes a conically shaped
tip 25 and a needle guard 26. The conical
tip 25 is adapted to be positioned in the
conical recess 17 of the syringe tip 15 and is
provided with screw threads 27 which are
adapted.to engage the threads 18 in the re-
cess 17 to detachably secure the hypodermic
needle 22 to the syringe.

The needle guard 26 includes a central
tapered recess 28, the side walls of which are
spaced from the needle: 23 to allow slight
lateral movement of the needle 23 but re-
strict such movement before the are of bend
of the needle is great enough to break the
needle portion 23 at its juncture with the
hub 24. . ;

The end of the syringe 10 is adapted to be
closed by a cap which I have indicated gen-
erally at 80. This cap includes a head 31
and an ampule centering member 32. The
member 32 includes a screw threaded por-
tion 33 which is adapted to engage the
threads 13 of the syringe barrel 12, a conical
recess 34 at one end and a hollow hub 35 at
the opposite end: The hub 35 extends
through an aperture 36 in the head 81 and
the end of the hub is spun over to form an
end flange which fits within a recess 37 in
the head. The head 31 and the centering
member 32 are thus connected together but
are rotatable relative to each other.

Interposed between the head 31 and the
member 32 1 provide ratchet segments 38
which are secured to the top 39 of the mem-
ber 32 as at 40 and include upstruck ridges
as clearly shown in Figs. 3,4 and 5. These
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© .. - & semi-spherical recess 58.
o+..-". Whenit is desired to make an injection
" ... with my improved syringe 10 the cap 30.is ‘-
. and the ampule 50 positioned in
"85 the barrel 12 so that the resilient cap;.ez‘i of .
P re_

2

ratchet segments 38 are preferably made of

a high grade of spring steel. . The upstruck

ridges 41 of the segments 38 are adapted to

be normally positioned in notches 42 formed
5 in the head 31 (see Figs. 3, 6 and 7).

As shown in Fig. 7 the notches 42 are so
formed that should the. centering member
32 meet with undue resistance as 1t is bein
inserted in the syringe barrel the ridges 41

. 10 on the segments 38 will flatten and allow
~ the head to turn independent of the center-
ing member. When the centering member
is being removed from the syringe barrel
the ridges 41 abut the vertical portions 43 of
15 the notches 42 and considerable more re-

“straint on the part of the centering mem-.

ber is required before the head will turn in-
dependent of the centering member, thus
assuring of the removal of the cap 30 at

20 all times. ' :
The cap 30 also includes a plunger rod 34
which is freely movable through the hub 35
and the member 32. The plunger rod 34 as

: shown includes at ong end an enlarged
-25 thumb piece 46 and at the opposite end an
enlarged spherical head 47. :
- The improved ampule which I have shown
used in connection with my improved sy-

~ringe 10 isgindicated generally at 50 and in- -

30 cludes a bolly portion 51 provided at one end
with a tapereﬁeck 52 in which is provided

_ a peripheral groove 53. The end of the ta-

ered neck 52 is left open and is adagted to
. Ee closed by a resilient cap 54 (see Figs. 1
35 and 2). - : : '

. The cap 54 is preferably made of & good
gradé of rubber and may include a skirt
portion 55 which is adapted to surround a
portion of the tapered neck 52 and is .pro-

- 40 vided with an internal bead 56 which is

"adapted to fit within the grooves 53 in'the’

-tapered neck of the ampule to retain the

- cap on the ampule, S o

] g‘he end of the am
45 tapered neck 52 is shown as adapted to be
closed by a _stppﬁ_er 57 which is normally
_spaced adjacent the end as shown in Fig. 3,

.. and is adapted to' be moved within the
~.-ampule body. This stopper 57 is preferably
50 made of a good grade of rubber and includes

remov

. - .the ampule is positioned in the ta ;
..~ cess 16 of the tip 15. As the ampule is thus
. . positioned the needle 20 punctures the end of
~ the cap 54 and enters the ampule as clearly
‘60 'shown in Figs. 1 and 2. * The cap 30 is then
e ;_sggih operatively positioned on the barrel

. .12 and screwed, thereinto until the end of
the ampule abuts the side walls of the conical
recess-34 in the centering member 32 as

65 shown in Fig. 3. As the member 32 is

ber 32 as shown in Fig. 3. The h
'38 and notches 42, turn the centering mem-

. .. ... .parent that I have provi
ule body 5 opposite the

.cally manufactured, which is simple in con-
‘chined to the proper finish.

.Ing means and an ampule engaging member
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moved towards the ampule the adjacent end
of the ampule enters the conical recess and

is automatically correctly positioned in the
syringe barrel thereby. In screwing the cap

30 into the barrel the head 31 is grasped in 70
the fingers of the operator and turned to the -
right. In so doing the head 31 will, through

g the medium of the resilient ratchet segments

38 and notches 42, turn the centering mem-
ber 32.
After the centering member has en
and correctly, positioned the ampule in the
barrel the ridges 41 of the resilient ratchet
segments will, upon further movement of the
head, flatten and allow the head to turn
without turning the centering member and
thus the centering member cannot be forced
against the ampule sufficiently to fracture
the ampule. : :
The plunger rod 45 is then moved towards
the tip 15 until the head 47 is positioned in
the recess 58 of the ampule stopper 57. Upon
further movement of the plunger rod
towards the tip 15 it will force the stopper
57 towards the tapered neck 52 of the ampule
and cause the stopper to act as a piston to
expel the contents of the ampule through the
needle 20 and into the h ermic needle 22,
The pressure x-equiredy to move the stopper
57 to expel the contents of the ampule will
wedge the cap 54 into the tapered recess 16 .
of the tip 15 and form a fluid tight seal be- -
tween the end of the ampule and the syringe. -
To remove the ampule from the syringe -
the plunger rod is moved towards the cap 100
30 until the head 47 abuts the centeri lanemi :
1 of .
the cap 30 is then turned to the left and will, -
through the medium of the ratchet segments

75

106
ber 32 and unscrew it from the barrel 12.
“From the above description it will be ap-
ti)ed a novel formof =
ypodermic syringe which can be econami- .
110
struction and highly efficient in use. '
It will be understood that the barrel 12
and the tip 15 are preferably formed integral
as by casting after which the casting is ma-

' ] ' ns
Having thus described my invention, I -

-claim: -

1. In a syringe adapted to receive an am-
pule, & barrel, a closure including an operat- -
120
mounted to rotate on said operating means '

‘and, means associated with said operating

means to cause said operating meand to ro-
tate said engaging member at times.

2. In a syringe adapted to receive an am- 125
pule, a barrel, an operating member, an
ampule engaging member mounted for move-
ment on said barrel and means associated
with said operating member and said ampule
engaging member whereby movement of said 130
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operating means actuates said engaging
member to cause said engaging member to
engage said ampule.

3. In a syringe adapted to receive an am-
pule, a barrel, a closure cap for one end of
said barrel, said cdp including means for
removably engaging said barrel and for en-
gaging an ampule in said barrel and means
on said cap operative when said cap is moved
to limit the pressure between the engaging
means and the ampule.

4. In a syringe adapted to receive an am-
pule, a barrel, a rotatable end for said barrel,
said end including an ampule engaging por-

tion, said barrel being threaded and said end

having threads thercon to match the threads
of said barrel, a member associated with
said end and rotatable relative thereto and
ratchet ‘means associated with said end and
said member whereby rotation of said end
will cause said member to rotate.

5. In a syringe adapted to receive an am-
pule, a barrel; a tip at one end of said barrel,
said tip including a conical recess and hav-
ing means thereon for removably securing
a hypodermic needle thereto, a closure cap
for the opposite end of said barrel, said cap
including a head and an ampule centering
member, said barrel being threaded and said
centering member having threads thereon
to match the threads of said barrel, said head
and said centering member being relatively
rotatable, and resilient means connecting
said head and said centering member where-

3

by rotation of said head will cause said
centering member to rotate.

6. In a syringe adapted to receive an
ampule, a barrel, a tip at one end of said
barrel, said tip being formed integral with
said barrel, said tip including a conical re-

“cess and having means thereon for removably

securing ‘a hypodermic needle thereto, a clo-

sure cap for the opposite end of said barrel,

sald cap including a head and an ampule
centering member, said barrel being threaded
and said centering member having threads
thereon to match the threads of said barrel,
said head and said centering member being
relatively rotatable and ratchet means asso-
ciated with said head and said centering
member whereby rotation of said head will
cause said centering member to rotate, a
plunger rod associated with said closure cap,
said plunger rod being movable relative
thereto and including an enlarged spherical
head at one end and an enlarged operating
member at. the opposite end.

7. For use in a syringe adapted to receive
an ampule and having a barrel, a member
including a cylindrical portion having a stem
projecting from one end thereof, a closure
carried by said stem, said stem having a
flange thereon for retaining said closure, the
other end of said cylindrical portion having
an ampule engaging recess therein.

In testimony whereof, T hefeunto affix my

signature. _
ARTHUR E. SMITH.
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