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This invention, relates. to an .improvement .in
ampoules. = - '

The general-object:of the invéntion: is.to provider

an <improved. ampoule construction - .including: a ..

novels ampoule and -

hovel. cork :coacting with.- .

the -novel-ampoule and-permitting.a-fresh solution . .

to be readily: prepared..

A more specifie cbject-of -the -invention: is to . .
provide a-novel. combined-ampoule-and. cork -with:.. .

cooperating parts-so
pelletinormaliy sealed.-in the eork-may be readily-
discharged into.a: solvent in the -ampoule, -

A more-specific
provide:a:novel ampoule.: -

Another object: of the invention is. to provide s

novel-cork for an ampoule,- -

-arranged-that a medicinal .

object -of the invention is to 5

A further object of the dinvention is to provide,, .--

a cork:having:novel:-meang ‘incorporated: there-.

with whereby g3 medicinal ‘preparation- may -be ..

sealed in the cork-when ‘the latter:is inserted in
an ampoule, -

20

Other.objects.and the advantages of my inven- . .
tion will be apparent from the Tollowing-deserip- |,
tion ‘taken in connection:with the ‘accompanying.

drawings, wherein;::.- -

20

Fig: 1 is an-extended sectiona] view-showing-a, -
portion-of an-ampoule and:a; stopper-embodying. ..

the features-of my:invention; - .
Fig,2 is a fragmentary,

shipment;- -

central;: sectional view: -

showing the stopper: assembled in the,ampou'le for: 30

Fig. 3 is a view similar to Figi 2 showing-the - -

stopper- pushed into the rampoule :and-the fresh:
solution:prepared; ; . :
Figi'4 is @& central; sectional view: through : a;
syringe:showing -my: improved: ampoule:therein;
Fig.5 is a fragmentary,
showing a:modified construction;
Fig: 6 is a section:taken on line
Fig-T is a view similar to Fig. 6
cork fully inserted in the ampoule; :
Figs 8 is a' view taken on line 8—a8, Fig. 7; "

showing-the

wall .20 of the

.
h

T

such .as_plastie.. . This. ampoule_has a body. §2
which is shown.as cylindrical inside and. out ex-
cept.for-a portion. (3 near.one end. of the: ams-, -
poule.. ' This.portion 13 is frusto~conical ahd con-. .

verges.inwardly. The portion I3 terminates atits .

inner.end.in a. planar. shoulder! 18 which is per-
pendicular to the axis of the ampoule.. .
My .improved stopper. is indicated generally at .

15 and.includes_a; cylindrical end: portion .46 hay-

“ing a terminal-flange (7 thereon.. Inwardly. of

the portion {6 the stopper_includes s reduced cy-
lindrical portion {8 and beyond this the stopper. .
is of enla,rged,diameter, providing g shoulder.»_l.fs. .
which, is planar and iperpendicular to the.axis.of
the .stopper..
stopper. is frusto-conical in shape,
The.slope of the .portion 20.is preferably less ..
abrupt than..that_of the portion. I3 on_the am- .
boule..which_is engaged..by .the portion. 28, as
will _b,,e.Jater_qdescrib‘ed,.)_,'_I‘héa_inner.‘e.nd of the .
stopper is provided with.a central Tecess 22:at one .,
end _and. with. a, recess. 28.at the other end. A .
thin _dintegral diaphragm .24 separates. the por- .:
tions 22 .and_23.  The stopper is preferably made -
of Tubber, synthetic rubber, or other suitable ma- ..
terial. . - -
In.use,a medicinal. tablet.25 is inserted. in the.
recess.22 and.the stopper is then moved into the . .
end of the .ampoule to the ‘position shown in Fig.

‘2. _In this position the -portion 26 of the stopper

engages :the frusto-conical portion 43 on the. am-
boule, and. the inner end of

. pressed. a;nd_squeezed,ﬂtogether.so that. the inner

35
‘central, sectional .view:.

66, Pig. 5;; B
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Figi'9 is an- extended;: fragmentary, sectiona] .-

view.showing a further modification; -

Figi 10 is o fragmentary view showing the fur-.
inserted in the -

thet: modification with the cork
ampoule,and - .
PFigi1lis a fragmentary; sectional view show-
ing :the.cork  pushed -
the medicinal pellet is: discharged.:
Referring: to :the ‘drawings by
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into the ampoule ‘so that -

reference chars:

acters,-T have wshoewnmy -invention: as embodied - -

in :an::ampoule-construction ~which -is - indicated -

generally at 10.. My construction includes an &

poule: I which may.be made of suitable material::

3 50 that the

end of the cavity 22 is sealed as shown in Fig. 2. .
My improved construction is particularly. .
adapted for use in the preparation of fresh. solu-.
tions such as solutions of anaesthetizing material
employed Af,by,vs_urgeons_v,fmdenta]_rﬁsurg_eons\ and |
others, to produce local anaesthesia, In the prep.
aration of these solutions asuitable vehicle siich
as distilled water is placed in a container snd a
drug in pellet, powder or other form is brought
into contact_with the vehicle just prior to the
time of the injection so that the solution is fresh,
thereby insuring its boteéncy and-the ‘elimination -
of post-operative difficulties. s
In ‘using ‘my- improved ampoule. ‘consiruction
the ~operator:takes the ‘ampoule; “which reaches.
him'in*the -condition shown in ‘Fig. 2, and he: -
may ‘then: pushupon the end- 26 'of the'ampoule, -
thus ‘moving:-the: -portion:20 beyond:the portion - -
planar.wall--19 4is just level -with .
of ‘heyond -the -planar portion 14 -on the planar..
bortion (3. This allows the front -end..of .the

-stopper-to expand.so that the cavity-22 is again-

Beyond  the shoulder .8 the.outer .

the stopper is com-.. .
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opened due to the. resiliency of the material and
the drug 25 then passes into solution in the ve-
hicle 27 in the main portion of the ampoule.

1t will be noted .that the portion 20 is longer
than the portion {3 so that the inner end of the
portion 20 projects beyond the shoulder {4 when
the parts are in the position shown in Fig. 2 and
as a result the extreme inner end of the stopper
expands as at 43 and extends over the shoulder
and thus forms a lock which tends to prevent
outward movement of the stopper from the am-
poule. This locking feature is of considerahle
jmportance as it prevents loosening of the step-
per during shipment and prior to use.

My improved ampoule construction is adapted
for use in numerous types of syringes. In Fig. 4
I have shown.one type with which it may be
used. In this illustration the syringe includes a
body 30 having a rear member
threaded thereon. The rear member 31 includes
telescoping segments 32 and 33 within
plunger 34 moves.
through the end member 31 and has a finger
engaging end portion 35 ‘thereon. The inner end
of the segment 33 has a head member 36 there-
on. ‘This head member 36 engages the inner end
of the ampoule (| while the plunger at its lower

end has a head 37 thereon which engages piston

cork 38 which is slidable within the ampoule.
- At its forward end the syringe 30 has a front

which a.
The plunger 34 passes-

10

15

31 removably

25

30

member 39 thereon in which a tube 40 is in-
serted. This tube has an open inner end 41

which is shown as slightly sharpened.
After the ampoule is in the condition shown
in Fig. 3, the operator may place it in the barrel
30, press the rear member 3! thereon and push
the ampoule forward in the barrel by inserting
the rear member 31. This will cause the end 3]

on the tube 40 to pierce the diaphragm 24, thus .

opening (_:ommunication between the tube 40 and
-the interior of the ampoule. A suitable hypo-
dermic needle may be placed on the forward end
42 of the member 38. After the parts are in this
position the operator depresses finger member 35
thus moving the plunger and piston cork thereby
discharging the contents of the ampoule.

Instead of pushing the cork (5 into the am-
poule from the position in Fig. 2 to the position
in Fig. 3 before the ampoule is .put into the
syringe the operator may, if he desires, place the
ampoule, when the parts are in the position in
Fig: 2, in the barrel and may then push the
entire ampoule cork forwardly thus forcing the
cork 15 into the ampoule and also piercing the
diaphragm 34, o . .

In Figs. 5 to 8, inclusive, I show a modification
of my invention wherein the ampoule 50 is simi-
lar to the ampoule {1 previously described and
inclndes a frusto-conical portion (. The stop-
per 52 is similar to the stopper 15 except that
the skirt 54 at the inner end of the stopper is
arranged in a plurality of segments, shown as
three in number and designated 55. These seg-
ments are cut away at the center at 56 and the

segments have planar radial walls 7. The con-
struction is such that when .the stopper is ar-

ranged in the ampoule in the. position shown at
55 the segments 57 will come in contact as shown
at 58, Fig. 6, and at the same time the outer end

of the cavity 60 in the end of the ampoule will

be closed so that a pellet 81 arranged in the cav- :

ity 60 will be out of contact with the vehicle in
the ampoule 50. '
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The operation of the construction shown in 75

2,368,481

Figs. 5 to 8 is the same as that described pre-
viously.

In Figs. 9, 10 and 11 I show a further modifica-
tion of my invention wherein the ampoule T0 is
provided with a frusto-conical member Ti simi--
lar to the frusto-conical members previously de-
scribed. A stopper, indicated at 12, has a central
cavity 13 in which a pellet 14 is arranged. The
stopper 12 flares slightly at its lower end as ab
15 with the diameter of this flared portion slight-
ly greater than the internal diameter 16 of the
ampoule 10. The stopper 72 is moved into the
ampoule after the pellet 74 is inserted until the

. parts are in the position shown in Pig. 10 in.

which position the cavity 12 will be sealed at 11.
A plastic or gelatinous seal 18 may then be ar-
ranged about the ampoule to hold the stopper
72 in place. The front end of the ampoule is
provided with & stopper 19 which has a dia-
phragm 80 therein adapted to be punctured by
o, member such as the tube 40 previously de-
seribed.

In the operation of the modification the stop-
per 12 is pushed into the ampoule as by the
plunger 31’ until the cavity 13 is open and the
pellet 14 passes into the liquid 81 in the ampoule.
The stopper 12 in this type serves as a piston cork
and further movement of this stopper 12 will’
cause the contents of the ampoule to be dis-
charged as will be readily understood.

In the modifications the stopper 52 has a lock-
ing portion. 62 similar o the portion 43 and the
stopper T2 has a locking portion 82 similar to
the portion 43. These locking portions serve to
hold the stoppers in place prior to use.

From the foregoing description it will be ap-
parent that I have invented a novel ampoule
construction which can be economically manu-
factured, readily loaded and readily used.

Having thus described my invention, I claim:

1. An ampoule comprising 2 hollow member
having an inwardly converging portion adjacent
to one end, and 2 stopper, said stopper being
made of resilient material and including an in-
wardly opening cavity at the inner end, said stop-
per including an inner end portion engaging the
converging portion on the ampoule, the normal
maximum diameter of the stopper inner end por-
tion being greater than the minimum diameter of
the converging portion of the ampoule whereby
the stopper is compressed and the inner end of
the cavity is closed. »
- 9. An ampoule comprising a hollow member
having an inwardly converging portion, and a
stopper, said stopper being made of resilient ma-
terial and arranged in the ampoule, said stopper
including a reduced intermediate portion and an
inwardly converging portion beyond the inter-
mediate portion, said stopper having a cavity
therein, said cavity being oben at its outer end,
said stopper converging portion engaging the con-
verging portion on the ampoule, the normal maxi-
mum diameter of the stopper converging portion
being greater than the minimum diameter of the
converging portion of the ampoule adjacent the
shoulder, whereby the stopper iz compressed by
the engagement of the converging portions.

3. An ampoule comprising a hollow. elongated,
cylindrical member having an inwardly converg-
ing portion, and a stopper made of resilient ma-~
terial and including a reduced portion, said stop-
per including an inwardly converging portion be-
yond the reduced portion, said stopper having a
cavity therein, said cavity being normally open at
its outer end, said stopper converging portion en~ -~
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gagin'g:‘-and:extendin*g:.beyondathé::cenvergmg POLMLEs:
tiorion vthe ‘ampoule; ithe: normat thaximum:di
ameter ‘of xthe.'f‘stoerz:convergdng‘f portion:dheing
greater_ithana‘fthe’:»'minimum:»diaineters:of the scomx
verging iportion ‘of “thesampoulatsadjacent:-the
shoulder whereby the stopper is compressed::oy i+
the-engagement of thetconverging: sportionsand:
theiinner endsof -thereavitysis closed;stherinrer
end-of {he converging: portion formingasbead and:
thereby providing:aiseal.. . 1
4, Ama;mpoule:‘comprjsingﬁiaa hollow;:cylindricalos:
membershaving:an tinwardly “converging: portion
adj:xc‘entzrmo‘.Con@.nend, said--convergingr-portion:
terminating inwardly: in @ shoulder-and:a: stopz
periisaids 3, 1
and ric‘ludim;Ja'n<.outert:end:;a;rranged;in“saiaaon
endiportionsof theampoule; said:stoppersineluds.
ingra reduced dntermediate "portion::and: any
wardly converging:portion beyond:the intermedi
ate-portion; said ‘stopper: having a:cavity: thefein
saidicavity being mormally. open:at jtsrouters end::
andiiclosedsat itg: inne‘riﬁend;“v:sa,idéii-stopper:dcon
vergin’gfpbrtiom:enga‘gmg-fthe?convergi.n'g»:‘portio
on Yhe :ampoule;ithe: nhormal:maximumidiamete
of thesstopper: converging rportion: being ereat
thanthe: minimum:diameter;of the: convergin:
portion 'of the ampoule adjacent the
Wherebysthe.istroppemis“compre’sse ythe engage
mentief the conversing: portions: famd theinner::.
endtof the cavityiis closed: i 30
5. An: %\:mpmﬂe%cmpﬁsingia-fhollaw;s‘elonmted4.<f“=‘
cylin'dricalzmemberfhaving.:a-’ pistort:stopperin ene
endrportion thereofs theother.endportion:of said
amponle-having: ansinwardly .converging portion:
said_zcomr.ergin'gzpe‘r.tionstermina:tin’giii.nlwardly:in a:xgs
shoulderyand:a: stopper; .ﬂ'said.‘tstoppernbeingt made
of .fresilienftsma’:teriafl‘:gandfiinc’ludingb‘:ar cylindrical
end part fitting the other end portion of ithe:-
ampoule;said:stopper beyondrthe first:cylindrical
porfion including = reduced:
including arr:inwamd:lyi‘con‘-wergin'g).poration.'.beyond
the:second cylindrical p‘ortioni,:saidfstop«pexr‘ha,vmg S
a cavity *bhere:in‘;‘i.said-.,cavityl‘hemganorma-lrly:‘open o
at itsfouter:'end:.and‘:.-clos’eduat itstinner end; said
stopper converging portion engaging the convergw 49
ing portiom::on.tthéiamp@ule, ‘the normal imaxi-
mum diameter of the stobper converging portion
being greater than the minimum diameter of the
converging portion of the ampoule adjacent the
shoulder whereby the stopper is compressed by
the engagement of the converging portions and
the inner end of the cavity is closed.

.6. An ampoule comprising a hollow, elongated,
cylindrical member having an inwardly converg--
ing shoulder portion, said converging portion 99
terminating inwardly in a shoulder and g stop-
per, said stopper heing made of resilient material
and including an eng bart fitting the ampoule,
first eylindrical portion
including a reduced Portion, said stopper includ- 60
ing an inwardly converging portion beyond the.
reduced portion, said stopper ‘having g cavity
therein, saig cavity being normally open at its

. 20

portions ang the inner end of the cavity is closed.
the stopper and ampoule heing so proportioned

that when the stopper converging portion is at 70 1

least even with the ampoule shoulder the stopper
will be free to expand to permit the stopper cavity
to open, and a breparation arranged in said cavity.

7. An ampoule comprising a hollow, elongated,
cylindrical member having a piston stopper in one 75

5 Wwardly..converging:
‘ coni:ca,‘lﬁrpox_;tion-:fberminating" inwardly: in g, plane -

- poule, said stopper, beyond

endsportiontheteof;theiothar ‘end:portion:of said
ampoUlerha,v-ingmminward‘ly converging portioi, .
saidiconverging -:-pontidnv:terminating:inwardly.zi‘n a..:
plane shotlderswhich:ig berpendicular to the'axis: -

of thelampoulepand aLstopper,';said'»:sfopper being

drical-end:partditting the other. end portion.of the:::
ampoule;saidistopperbeyend-the first cylindricals
portion r.1'r:tcxluding:::a:<rec‘l:ucedzpo:tt;ion, said stopper
rinc'ludingra;n:inwardly:conver»ging ‘portion.beyond: =
fthe:fsecond:cylindri'ca;kporti'on,a-:svaid.v stopper havs -
ingra -cavity:therein,;said: cavity ‘being normally
opemratits:outeriend-and closed:at its'inner end -
by.ar diaphragm:integral - with:the stopper; said.
stopper:converging portion: engaging the convergw -
ing-portion:ion .the ~ampoule; - the:normal: maxi-.-
mumsdiameter;:of ‘thestopper :converging portion:
beihg greaterthantheminimum diameter of the.-
converging portion: of the:ampoule ‘adjacent the - -
sshoulder vwhei'eby,x.xthe‘:stopper':is .compressed by .-
the<engagementof ghe:conyerging portionsiand: i
theinnerend:-of thekcavityis closed. + o
8. -An.rampoule"'comprisingt a: hollow; elongated,

cylindrical member=having ‘& frusto-conical; in- -
shoulder portion, said. frusto-.

shoulderawhich ig bperpendicular’ to - the - axig of -
the:rampoule;:and:a, stopper,:said 'stopper being- -
made of resilient material: and:including a cylin=:
dricalrend-part:fitting the: ampoule, said:stopper,
beyend:.'.t:he':‘.ﬁrst::’zcylmdrica\l: portion,-including:'a;
reduced::portion; said; stopper.dncluding: an-in-- .
Wardly:x:onverging;:fru'stO“.-'conical:-portion‘. beyond:...
the érectuaechpm:tion,fsa,id.astopper Hhaving-a cavity -
stherein; said:cavity::being: normally- open at its.. .
-outer:end=and:closed at its.inner-end; said: stopper .
fruste-conical portion: engaging the frusto-conis .
cal:por;tionJonxthe?fam'poule., the nermal maximum -
diameter: of :sthe> frusto=conical :stopper: portion

portiongsaid stopper:«0 s}bein'g*:suclmithat.the‘stopper is"compressed:-by the

engagement of .tthe‘:‘r'complementa,l‘*portions cand. .
the inner end-of ‘the’cavity is: closed;-said stopper
frust;o;-conical'x:pfortion'v:terminating.inwardly ing .
sheuldewwhich iy blanar :angd ‘perpendicular to
‘the:axisiof thecampoule; the stopper.and. ampoule ‘.
parts:being: so ‘proportioned.that: when: the -stop---.
per is moved inwardly so that the stopper shoul- )
der is disposed at least even with the ampotile
shoulder the frusto-conical portion on the stop-
Der will be free to expand to permit the stopper
cavity to open and a breparation arranged in said
cavity, :

9. An ampoule comprising a hollow, elongated, -
cylindrical member having a piston stopper in
one end thereof, the other end of said ampoule
having a frusto-conical, inwardly converging
shoulder portion, said frusto-conical portion ter-
minating inwardly in g plane shoulder which is
perpendicular to the axis of the ampoule, and g -
stopper, said stopper being made of resilient ma-
terial and Including an eng flange and a cylin-
drical end part fitting the other end of the am-
the first cylindrical
portion, including a second

5 portion, said stopper including an Inwardly con-

verging frusto-conical portion beyond the second
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the shoulder ‘whereby the stopper- is compressed ‘- -

by the engagement of the complemental portion

and the inner end of the cavity is closed, said.

stopper frusto-conical portion terminating in~
wardly in a shoulder which is planar and per-
pendicular to the axis of the ampoule, the stop-
per and ampoule parts being so proportioned that
when the flange on the stopper engages the end
of the ampoule the stopper shoulder will be dis-
posed at least even with the ampoule shoulder
so that the frusto-conical portion on the stopper
will e free to expand to permit the stopper cavity
to open and a preparation arranged in said cavity.

10. An ampoule comprising a hollow, elongated,
cylindrical member having & frusto-conical, in-
wardly converging shoulder portion, said frusto-
conical portion terminating inwardly in a plane
shoulder which is perpendicular to the axis of
the ampoule, and a stopper, said stopper being
made of resilient material and including a eylin-

drical end portion with an external flange there-.

10

15

on, said stopper beyond the ‘first cylindrical por- -

tion including a plurality of segmental portions
which taper downwardly, said segmental portions

having spaced, planar, opposed,; radial walls, the’

inner faces of said walls being normally spaced
from each other to form a recess, each of said
segmental portions having an external tapering
flange on the inner end thereof. " o

11. An ampoule comprising a hollow, elongated,
cylindrical member having:a frusto-conical, in-
wardly converging shoulder portion, said frusto-
conical portion terminating inwardly in a plane
shoulder which is .perpendicular to the axis of
the ampoule, and a stopper, said stopper being
made of resilient material and including a cylin-
drical outer end part, said stopper beyond the
cylindrical part flaring outwardly, said stopper
having -2 cavity therein, the outer end of said
cavity being open, the inner end of said cavity
extending beyond the flaring portion.

12. An ampoule stopper made of resillent ma-
terial and including a cylindrical end portion,; said
stopper beyond the
cluding a reduced portion, said stopper including
an inwardly converging frusto-conical portion

first eylindrical portion in--

25
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beyond the reduced portion, said stopper having .
a recess extending inwardly from the front end,

said recess being closed at its outer end by a dia-

phragm integral with the stopper, said stopper

frusto-conical portion terminating inwardly in 2

shoulder.

13. An ampoule stopper made of resilient ma-
terial and including a ¢ylindrical end portion
having an outwardly directed flange, said stopper
beyond the first cylindrical portion including a
second reduced cylindrical portion, said stopper
including an inwardly converging frusto-conical
portion beyond the second cylindrical portion,
said stopper having & recess extending inwardly
from each end, said recesses being closed at their
inner ends by a diaphragm integral with the stop-
per, said stopper frusto-conical portion terminat-
ing inwardly in a shoulder which is planar and
perpendicular to the axis of the stopper, .

14. An ampoule stopper made of resilient ma-
terial and including a cylindrical end portion,
said stopper including a plurality of segmental
portions, said segmental portions having spaced,
opposed walls, the inner faces of said walls being
normally spaced from each other to form a recess,

_each of said segmental portions having an €X-

ternal flange thereon.

15. An ampoule stopper made of resilient ma-
terial and including a cylindrical end portion with
an external flange thereon, said stopper beyond
the first cylindrical portion including a plurality
of segmental portions which taper downwardly,
said segmental portions having spaced, planar,
opposed, radial walls, the inner faces of said
walls being normally spaced from each other to
form a recess, each of said segmental portions
having an external flange on the inner end
thereof. .

16. An ampoule stopper made of resilient ma-
terial and including a cylindrical end part, said
stopper beyond the first cylindrical portion flaring
outwardly, said stopper having a cavity therein,
the outer end of said cavity being open, the inner
end of said cavity extending beyond the flaring
portion. :
ARTHUR E. SMITH.



