1,770,633

A, E. SMITH

HYPODERMIC SYRINGE

July 15, 1930.

Filed Sept. 26, 1928

2 Sheets—Sheet 1

43

=+
/—

TS T T TR

T T e P e T

o L 75

Y

3

ML SSNass AR A AR ACSAAR AR URRRRARIAS SRA AR AL U GRANRRATAN A3 A AN Sas

O
P4
SR o8
. = =
e TR & W)
. <) Z
o wo | X pUn b
e
KL >
132 O o .B
3 IR
AN\
Q
= 3
ﬂ e © “W .
e AT L 2R .

1) L

T

-4

y 3 W s e T R 27

X
lyﬁv. . o

SN

::!!!\\\!..\.\:.

e T,

H g  ———"

i .\:\\\iv\\\\\\\\\!zllv\\\\\\.. |

AR SRS LERRNORAN AURARAN ANARANNANRRNSS
7N

“

R




1,770,633

A. E. SMITH

HYPODERMIC SYRINGE

July 15, 1930.

Filed Sept. 26, 1928

2vSheets—Sheet 2

R i med // Pty

ARTHUR E.SMITH.

AR AR AR AR AR EEAEARAN SRR MM O SRRANNNRL IS

‘s_ﬂ.\wxln

ai \§LMWy\\

AR AN RN SRR N RS NN N I///I A3 SN //1/

/. 5es. \:lw g EI - lh b

//////////j////

r/// ////V//////// L J

N S A RN A Y AN NN NN O NN //

ATTORNEY.




Patented July 15, 1930

UNITED STATES

1,770,633

PATENT OFFICE

ARTHUR E. SMITH, OF LOS ANGELES, CALIFORNIA
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This invention relates to improvements in
hypodermic syringes. ) o
The general object of my invention is to
provide: a hypodermic syringe which is
5 adapted to receive an ampule for ejection of
the drug contained in the ampule and which
includes a novel means for correctly center-
ing the ampule in the syringe.
Another object of the invention is to pro-
10 vide a syringe of the class described includ-
ing novel means adapted to engage each end
of an ampule to correctly center the ampule
in the syringe.. : ‘
A further object of the invention is to
15 provide a syringe of the class described
wherein the resilient member at the dis-
charge end of the syringe is adapted to re-
ceive ampules having differently shaped dis-
charge ends. o
Another object of the invention is to pro-
vide a syringe of the class described which

20

is adapfed to receive ampules of varying

lengths and diameters.
A further object of the invention is to pro-

25 vide an improved ampule for use in syringes.

Other objects and the advantages of this
invention will be apparent from the follow-
ing description taken in connection with the
-accompanying drawings wherein:

30 Fig. 1is a central vertical section through
my improved syringe showing it in an oper-
ative position to expel the contents of an
ampule. . .

Fig. 2 is a view similar to Fig. 1 showing

35 the syringe in an extended position before
the ampule is correctly centered therein.

Fig. 3 is a section taken on line 3—--3 of
Fig. 1 with the ampule removed. ‘

' Fig. 4 is an elevation partly in section of

40 my improved ampule.

Fig. 5 is a view similar to Fig. 1 showing,

another form of ampule operatively posi-
tioned in the syringe.

Fig. 6 is a view similar to Fig. 5 showing

.45 the syringe in an extended position.

Fig. 7 is a view similar to Fig. 1 showing
still another form of ampule operatively po-
sitioned in my improved syringe.

Referring to the drawings by reference

50 characters I have indicated my improved

syringe generally at 10. This syringe com-
prises a body portion or barrel 12 having a
cross bar 13 adjacent one end which is adapt-
ed for engagement by the fingers of an oper-
ator.

The barrel 12 is internally threaded at the
end adjacent the cross bar 13 as indicated at
14 and at the opposite end as indicated at 15.
At the end of the barrel opposite the cross
bar 18 T provide a tip 16 which includes a
threaded portion 17 adapted to engage the
threaded portion 15 of the barrel. )

The tip 16 includes a central aperture 18
provided with screw threads 19 adjacent its
lower end which are adapted to be engaged
by screw threads 20 on an end member 21.
The end member 21 includes a hub 22 and a
shank 23 which extends into the aperture 18
and is of less diameter than the aperture.

The tip 16 includes a lower centering mem- ¢9
ber indicated generally at 25 which com-
prises a rigid head 26 and a shank 27. The
shank 27 is adapted to be positioned in the
aperture 18 surrounding the shank 23. The
ends of the shank 27 are turned inwardly 5
and a coiled spring 28 surrounding the shank
23 is adapted to normally urge the lower cen-
tering member 25 to an extended position.
An outwardly extending flange 29 on the end
of the shank 28 prevents the member 25 from
becoming disengaged from the tip 16. The.
head 26 includes a conical aperture 30 and a
recess 31 having an inclined inner side wall
as indicated at 32 with the bottom of the
recess 31 forming a shoulder 33. :

A hollow needle 34 sharpened at its upper
end as at 35 is secured in the end member 21
and extends.into the barrel 12 a distance so
that when the member 25 is in a fully ex- 9
tended position, as shown in Fig. 2 the
sharpened end 35 of the needle is just below
the shoulder 33.

The end of the syringe barrel 12 opposite
the tip 16 is adapted to be closed by a cap 37. 95
The cap 37 includes a plurality of telescopic
members 38, 39 and 40 which may be multi-
plied in number to any desired extent. The
cap 37 also includes a plunger rod 41 which
extends therethrough from end to end and 100
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includes an enlarged head 42 and an enlarged
thumb piece 43.

The uppermost telescopic member 38 fits .

within a top piece 44 and may be secured
thereto as by a pin 45 and is provided with
screw threads as at 46 for engagement with
the screw threads 14 on the syringe barrel 12.

For normally urging the telescopic mem-
bers to an extended position I provide a
coiled spring 47 which 1s located within these
telescopic members and surrounds the
plunger rod 41. The lower telescopic mem-
ber 40 is provided with a head 48 which in-
cludes a conical recess 49 and a recess 50 in
which the head 42 of the plunger rod 41 is
adapted to be positioned.

In Fig. 4 T have indicated generally at 52

~ an.improved ampule for use in my improved

syring:. This ampule includes a body por-
tion 53 closed at one end by a movable stopper
54 and at the opposite end by a stopper 55.

- The stopper 55 is preferably made of a good
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grade of rubber and includes a body portion
56 which is adapted to fit within the ampule

5 bodv 53 and tightly engage the inner side

walls thereof. An enlarged flange 57 of the
stopper is adapted to engage the end of the
ampule and a neck 58 which includes a
tapered portion 59 and a tip 60 extends out-
ward from the face of the flange. The body
portion 56 is provided with a central recess
61 which communicates with a recess 62 in
the neck 58 and terminates a distance from
the end of the tip 60. :

To prepare the ampule 52 for use in my
improved syringe the tip 60 is cut off at ifs
juncture with the tapered portion 59, there-
by exposing the recess 62." The ampule is
then placed in the syringe barrel 12 as shown
in Fig. 2. As the cap 37 is positioned on the
barrel the top of the ampule engages the
tapered walls of the head 48 which auto-
matically centers the ampule in the barrel.
As the cap 37 is moved into engagement with
the syringe barrel the lower centering mem-
ber 35 telescopes and the needle 84 enters the
recess 62 and the recess 61 of the stopper
as shown in Fig. 1. When the cap 37 is in
place and secured to the barrel 12 the pres-
sure exerted on the ampule forces the tapered
portion 59 of the stopper into tight engage-
ment with the side walls of the tapered aper-
ture 30 of the member 25 thereby causing the

- stopper material to tightly grip the needle 34,

thereby forming a fluid tight joint between
the stopper and the needle. ,

. To.eject . the contents of the ampule’ the
plunger rod 41 1s'moved towards thedischarge
end of the syringe until the head 42 engages
the stopper 54 of the ampule. Upon further
movement of the plunger rod the stopper 54
is moved in the ampule bedy and acts as a
piston to force the contents of the ampule
through the needle 34 and into a hiypodermic
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needle 63 which is adapted to be positioned
on the hub 22, . -

The more pressure required to expel the
contents of the ampule the tighter the ma-
terial of the stopper 55 grips the needle 34.

In Figs. 5 and 6 I have shown another
form of ampule 65 used in my improved
syringe. This ampule includes a cylindrical
body portion 66 closed at one end y a slid-
able stopper 67 and at the opposite end by
a stopper 68. The stopper 68 includes a
body portion 69 and an enlarged flange 70
which engages the end of the ampule. The
body portion of the stopper is provided with
a recess 71 which terminates short of the face
of the flange 70.

When the ampule 65 is used it is placed
in the syringe barrel 12 and as the cap 37
is placed on the barrel the tapered walls 32
of the member 25 correctly centers the front
end of the ampule <o that the face of the
flange 70 rests on the shoulder 83 of the
member 25 and the tapered walls of the
recess 49 in the telescopic head 48 correctly
centers the rear end of the ampule as clearly
shown in Fig. 6. As the cap 37 is moved into
engagement with the syringe barrel the mem-
ber 25 telescopes into the aperture 18 and
the needle 34 punctures the material of the
stopper 68 between the outer face of the
flange 70 and the end of the recess 71 and is
positioned in the recess as shown in Fig. 5.
To expel the contents of the ampule 65 the
plunger rod 41 is moved towards the dis-
charge end of the ampule until it engages
the stopper 67 whereupon on further move-
ment the stopper 67 is moved in the ampule
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body and acts as a piston to force the con- -

tents of the ampule out through the needle 34.
In Fig. 7 I have shown a novel form of
ampule 75 which is also adapted for use in my
improved syringe. The ampule 75 is similar
to types shown by me in other copending ap-
plications and includes a cylindrical %)O[Fy
portion 76 having a tapered neck 77 at one
end and having a resilient collar 78 thereon
and which is adapted to be originally closed
by a breakably tip (not stiown). The appo-
site end of the ampule is constricted as indi-
cated at 79 and is adapted to be originall
closed by a breakable tip (not shown) whicfx’
when removed provides an aperture 80 in the
end of the ampule. Adjacent the constricted

gortion 79 a stopper 82 is provided in the

ody portion 76. o
- The stopper 82 is preferably made of rubber
and is provided on its upper face with a me-
tallic disk 83 having a depressed center por-
tion 84. When this ampule is used in my
improved syringe the resilient collar 78 is po-
sitioned in the tapered aperture 30 in the

“member 25 and as the cap 37 is brought into

position on the syringe barrel the side walls
of the tapered recess 49 of the telescopic head
48 correctly center the ampuile in the syringe
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- inge the stopper 82 moves within the ampule
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and the ampule forces the member 25 to tele-

" scope in the aperture 18, whereupon the needle

34 enters the syringe body as shown in Fig. 7.

To expel the contents of the ampule 75 the
plunger rod 41 is moved towards the dis-
charge end of the syringe until the plunger
rod head 42 is positioned in the depressed
portion 84 of the metallic disk 83 on the stop-
per 82. Upon further movement of the plung-
er rod towards the discharge end of the syr-

body 76 and acts as a piston to force the con-
tents of the ampule out through the needle 34.
The pressure exerted on the empule by the
telescopic cap 87, the telescopic member 25
and the action of the stopper when the con-
tents of the ampule is being expelled, forces
the resilient collar 78 into tight engagement
with the side walls of the tapered aperture
30 in the member 25, thereby forming a fluid
tight joint between the end of the ampule and
the syringe.

From the foregoing description it will be
apparent that I have invented an improved
syringe which is adapted for use with differ-
ent types and sizes of ampules and one which
can be economically manufactured and is
highly efficient in use.

Having thus described my invention, I
claim:

1. In a syringe including an ampule re-
ceiving barrel, an ampule in said barrel, and
resilient sliding means on each end of said
barrel engaging said ampule for automati-
cally and correctly centering said ampule in
said barrel.

2. In a syringe including an ampule re-
ceiving barrel, a sliding centering member at
each end of said barrel, said members being
adapted to engage an ampule and correctly
center the ampule in said barrel.

3. A syringe of the character described
comprising a barrel, a tip, said tip being se-
cured to the barrel, said tip including a cen-
tering member, including a head, said head
being slidable in said tip and means adapted
to normally urge said centering member to

" operative position, said member head having

a tapered portion effective to correctly posi-
tion an ampule.

4. In a syringe including a barrel, an am-
pule, a removable cap for said barrel, said
cap including resilient means adapted to en-
gage one end of said ampule to automatically
correctly center the adjacent end of said am-
pule in said barrel, a tip on said barrel oppo-
site said cap,said tip including sliding means

. adapted to engage the discharge end of said

ampule and correctly center said discharge
end of said ampule. '

5. A syringe of the character described
comprising a barrel, a plunger rod, a cap
on said barrel, a tip on said barrel at the end
opposite said cap, said tip including a center-
ing member including a head and a shank,

-3

said shank being adapted to slide in said tip
and means to normally urge said centering
member to an extended position, said center-
ing member head including a tapered recess
and an inwardly extending hollow needle car-
ried by said tip. ~

6. A syringe of the character described
comprising a barrel, a tip, said tip being se-
cured to said barrel, said tip including a

centering member having a head and a shank,

said shank being slidable in said tip, said cen-
tering member head including a tapered re-
cess and a hollow needle carried by said tip
and extending into said barrel.

7. A syringe of the character described
comprising a barrel, a tip, said tip being se-
cured to the end of said barrel, said tip in-
cluding a slidable centering member includ-
ing a head and a shank, means adapted to
urge said centering member to an extended

osition, said centering member head includ-
g s recess having a tapered side wall, a con-
ically shaped aperture in said centering
member below said recess and a hollow needle
carried by said tip and extending into said
barrel.

8. A syringe of the character described
comprising a barrel, a plunger rod movable
in said barrel, a removable cap on said bar-
rel, an ampule, said cap including means
adapted to correctly center said ampule in
said barrel, a tip on said barrel, said tip in-
cluding a resilient centering member, a hub
on said tip adapted to receive a hypodermic
needle, said ampule including a fixed stopper
adjacent the discharge end thereof, said stop-
per being made of a resilient material and in-
cluding a body portion adapted to be posi-
tioned . within said ampule and an enlarged
flange adapted to engage the end of said
ampule, a recess in said stopper, the end of
said recess being spaced from the outer face
of said flange, the outer face of said flange
being adapted to engage said resilient center-
ing member and said hollow needle being
adapted when said centering member is de-
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pressed to puncture said stopper and enter

said ampule. .

9. A syringe of the character described
comprising a barrel, a plunger rod, a spring
surrounding said plunger rod, a removable
cap on said barrel, said cap including a plu-
rality of telescopic elements surrounding said

‘plunger rod, said spring being adapted te

normally urge said telescopic elements fo an
extended position, a head carried by the low-
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ermost of said telescopic elements, a conical -

recess in said head, a tip, said tip being se-
cured 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 adapted to telescope in said tip
and resilient means adapted to normally urge
said lower centering member to an extended

position, said lower centering member head-
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vincludin% a recess having a tapered side wall,

a conically shaped aperture in said centering
member below said recess and a hollow needle
carried by said tip and extending into said
barrel.

10. A syringe of the character described
comprising a barrel, an ampule in said barrel,
a tip secured to the end of said barrel, said
tip 1ncluding a lower centering member in-
cluding a head and a shank, said shank being
adapted to slide in said tip and resilient means
adapted to normally urge said centering mem-
ber to an extended position, said centering
member head including a recess having ta-
red side walls, a conically shaped aperture
1n said centering member below said recess, a
hollow needle carried by said tip and extend-
ing into said barrel a distance approximately
just below the bottom of said first recess in
said lower centering member head when said
member is in an extended position, said am-
pule including a fixed stopper adjacent the
discharge end thereof, said stopper being
made of a resilient material and including a
body portion positioned within said ampule
and an enlarged flange engaging the end of
said ampule, a recess 1n said stopper, the end
of said recess being spaced from the outer
face of said flange.

In testimony whereof, I hereunto affix my

signature.
ARTHUR E. SMITH.



