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This invention relates generally to improvements in 
hypodermic syringes to be used in parenteral administra 
tion of therapeutic and other agents in the diagnosis, pre 
vention and control of diseases. 
More particularly, it is concerned with hypodermic 

syringes of the type that comprise ampules containing the 
liquid to be parenterally administered, closed at one end 
by a partial or semi-closure that may be pierced by a 
double ended hypodermic needle or an equivalent struc 
ture and closed at the opposite by a plunger or piston that 
seals the ampule hermetically and is adapted to move 
axially within the ampule to expel the liquid therein 
contained. 

Parenteral ‘administration of liquids by means of a 
hypodermic syringe may be classi?ed into two categories: 
the administration of liquids intravenously and adminis 
tration of liquids subcutaneously but not intravenously. 
In the ?rst category the liquids administered are those 
that may be introduced directly into the blood stream 
without untoward effects; Whereas in the second category 
the liquids administered are those that must not be intro 
duced directly into the blood stream, either because they 
would produce acute or even fatal toxic effects or because 
they would be so rapidly excreted that the desired thera- . 
peutic levels could not be obtained for any appreciable 
period. - 

For example, local anesthetics are administered sub 
cutaneously, but never intravenously, because venously 
their dissemination through the blood stream would be 
so rapid as ‘to-preclude local development of ‘adequate 
concentration to effect anesthesia and, moreover, the 
venous toxicity of these substances is appreciable. 
When using a hypodermic syringe for administering 

liquids intended for absorption from subcutaneous tis 
sues, it is customary for the technician to insert the hy 
podermic needle in the selected place on the skin and 

_ then, to ‘assure that-the needle is not in a vein, to retract 
the plunger slightly ‘before ‘beginning forward movement 
of the plunger to effect administration of the liquid. If 
the needle is in a vein, blood will be drawn within the 
ampule, thus warning the technician that administration 
should not he continued without readjusting the position 
of the needle. The technician then withdraws the needle 
and inserts it in another place in the skin and repeats the 
operation above mentioned to assure that intravenous ad 
ministration of the material will not take place. When 
a suitable place has been found, the contents of the 
ampule are expelled through the needle into the tissue 
by forcing the plunger axially forward ‘Within the ampule 
toward the partial closure end thereof. 

in accordance with present day manufacturing methods, 
ampules are produced by automatic machinery that ac 
cepts irregular lengths of glass tubing, grades it as to 
size, cuts it to the desired length for producing an ampule 
of the needed capacity, shapes one end of the cut tubing, 
applies a semi-closure on this shaped end, inserts a 
plunger or piston closing the other end of the ‘ampule, 
cleans, sterilizes ‘and loads the ampules with the liquid 
to be used therein, and packs the loaded sterilized am 
pules in suitable containers for shipment, these operations 
not being performed in the sequence mentioned. 
Hypodermic syringe plungers or pistons ordinarily are 

substantially cylindrical masses of rubber or the like hav 
ing at one end a ?at surface adapted to face the liquid to 

10 

15 

25 

30 

35 

3,045,674 
Patented July 24, 1962 

2 
be placed within the ampule and provided at the op 
posite end with means engageable with a suitable piston 
actuating member whereby the piston may be advanced 
axially within the ampule and ‘also may vbe retracted as 
may be needed for reasons aforementioned. Inasmuch 
as these opposite ends of 'the piston are dissimilar and 
non-‘equivalent in syringes of the types heretofore known, 
it has been deemed necessary in syringe manufacturing 
operations as heretofore practiced to provide classifying 
means within the ampule assembling machine that would 
differentiate between the dissimilar piston ends in the as 
sembly operations and assure that the proper end of the 
piston was inserted in the ampule. This has resulted in 
complications of equipment with resultant need for what 
are now found to be unnecessarily large investments in 
machinery, increased hazards of breakdown and notice‘ 
able elements of delay in the manufacturing operations 
as compared with such operations if such classi?cation 
were not necessary. 
One of the objects of this invention is to provide a novel 

ampule piston that, although of identical con?guration 
on both ends, is nevertheless engageablewith piston ‘ac 
tuating means for the purposes both of moving the piston 
axially forward within the ampule to expel the ampule 
contents ‘and of moving it in a reverse direction to permit 
retraction if desired. 

Another object of this invention is to provide a hypo 
dermic syringe piston that permits the use of these novel 
pistons in automatic ampule manufacturing and ‘assem 
bling equipment without need for ‘auxiliary classifying . 
means prior to insertion of the piston within the ‘ampules. 
Gne of the outstanding features of the novel ‘ampule 

piston head according to the present invention is that 
when the ‘ampule is used in standard procedure when 
‘administering a drug that is not to be administered intra 
venously, the piston head automatically functions to pro 
duce the effect of slight retraction of the piston, thus as 

. suring that the needle end is in subcutaneous tissue and 
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not in a vein. 
Other objects, ‘advantages and features of the novel 

hypodermic syringe piston according to this invention will 
be apparent hereinafter as the invention is described in 
detail. 

Regarded in certain of its broader aspects, the novel 
ampule piston embodying the principles‘of this invention 
comprises an essentially cylindrical shape formed of an 
intrinsically resilient material, provided with annular 
grooves on the side surfaces thereof in zones intermediate 
the ends, the ends of said piston being identical ‘in con 
?guration and each being provided with an ‘axially extend 
ing opening adapted to receive and disengageably engage 
with suitable piston actuating means, the inherent re 
siliency of the material constituting the piston being such 
that when the piston is in place for sealing engagement 
with interior walls of an ampule, application of pressure 
by means of the piston actuating means engaged with 
one end of the piston ‘distorts the shape of the opposite 
end of the piston from normalcy and, when application 
of pressure ceases, the intrinsic resiliency of the piston 
returns it to its normal shape. It will be understood that 
this distortion of the piston end is such that the liquid 
containing volume within the ampule is diminished; then 
when the ‘application of pressure ceases, its normal vol 
ume is restored. . 

Suitable materials for use, in making a hypodermic 
syringe piston. according to the present invention include 
soft synthetic and natural elastomers, of which rubber 
chie?y is preferred. In accordance with the preferred 
embodiment of this invention, ‘the ampule pistons are 
provided at each end with an undercut opening that facili 
tates an interlocking engagement of the piston with the 
piston-actuating means. ’ 
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To facilitate a fuller and more complete understanding 
of the subject matter of the present invention, reference 
now is made to the accompanying drawings, wherein: 

FIG. 1 is an elevational view of a typical hypodermic 
syringe assembly including an'ampule comprising a pis 
ton according to the present invention; 

FIGS. 2, 3, 4 and 5 are partial sectional views of the 
piston-bearing portion of an ampule according to the 
present invention illustrating, respectively, the piston 
actuating means and piston prior to interengagement, the 
piston-actuating means engaged, the piston and piston 
actuating means as disposed when forward-directed pres 
sure is applied to the piston, and the same when the 
pressure is reversed; 

FIGS. 6, 7, 8 and 9 are a series of fragmentary sec 
tional views similar to FIGS. 2, 3, 4 and 5, respectively, 
illustrating a modi?ed embodiment of the present inven 
tion; and 

FIG. 10 is substantially a vertical sectional view of a 
unit-dosage disposable syringe including a piston embody 
ing the principles of this invention. 

Referring now particularly to FIG. 1 of the drawing, 
it will be noticed that the hypodermic syringe therein 
illustrated and generally designated by the reference char 
acter 20, comprises a tubular body member 21 having 
cutaway sides, one of which is designated by the refer 
ence character 22, and provided at one end thereof, gen 
erally indicated by the reference character 23, with a 
tubular extension 24, upon which is mounted a conven 
tional double pointed hypodermic needle 25, carried by a 
sleeve 26, substantially as illustrated. 
The opposite end of the tubular body 21 is provided 

with a swinging head‘, generally designated by the refer 
ence character 27, radially pivotally mounted on the 
tubular body in a manner such that it may be swung into 
the position shown for operation of the hypodermic 
syringe or that it may be swung at an angle to the axis 
of the syringe body, thereby permitting insertion of an 
ampule into the interior of the syringe. The swinging 
head is provided with a pair of radially extending dia 
metrically positioned lugs or ears 28, mounted on the 
head 29. The head 29 also carries an axially positioned 
plunger rod 30, provided’ with a cross bar or handle 21 
at one end thereof and terminating at its opposite end in 
a piston engaging means 32 hereinafter described in detail. 
An ampule 33 is positioned within the tubular body 21 

and this ampule is provided with a piston 34 that fric 
tionally engages with the interior wall of the ampule 
providing a liquid-tight seal thereby. It will be under 
stood that the opposite end portion of the ampule is pro 
vided in a conventional manner with a partial or semi 
closure, adapted to being pierced by one end of the 
hypodermic needle 25 as is conventional in ampule types 
of hypodermic syringes. 

It will be understood, further, that the hypodermic 
syringe illustrated in FIG. 1 of the drawings is to be 
loaded and used as follows: The plunger rod 30 is with 
drawn by means of the handle 31 and the swinging head 
of the syringe is disposed at an angle relative to the axis ' 
of the syringe body 21. An ampule is inserted in the 
syringe body with its partial closure end leading and its 
piston-sealed end following. The swinging head then is 
returned to the position illustrated and the plunger rod 30 
is advanced axially within the syringe body toward the 
needle bearing end, whereby the end portion of the piston 
actuating means is caused to engage with the piston of 
the ampule and the ampule in toto is advanced axially 
within the syringe body whereby the near end of the 
double-pointed hypodermic needle pierces the partial 
closure of the ampule. Upon further application of for 
ward-directed pressure to the piston through the plunger 
rod, the contents of the ampule are caused to be expelled 
through the bore of the hypodermic needle. 

Reference now is made to FIGS. 2, 3, 4 and 5 of the 
drawings which illustrate details of the novel ampule 
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piston according to this invention and the manner of en 
gagement thereof with the piston actuating means. 

In FIG. 2 it will be noticed that the syringe plunger 
rod 30 is provided with a piston engaging head 32, mount 
ed thereon by coacting threaded elements substantially as 

The piston engaging head comprises a conical 
shape, generally indicated by the reference character 32a, 
terminating in a shank portion 32b carrying a hemispheri 
cal integrally-formed head 320. The essentially~cylindri 
cal piston 34, it will be noticed, is provided with a plural 
ity of ‘annular grooves 34a, formed at spaced intervals in 
the side surfaces of the cylinder and serving to facilitate 
?uid-tight sealing of the ampule. It will be noticed that 
these annular grooves are disposed substantially midway 
and equidistant from the piston ends 34b and 34c. It 
will be noticed that the opposite ends 34b and 34c of the 
piston are essentially ?at and that each is provided with an 
axially-extending under-cut opening 34d, formed in the 
piston body essentially as shown. It will be noticed, 
further, that the piston is symmetrical with regard to its 
axis and that its cross-sectional outline, taken along the 
axis, is symmetrical with regard to a line vertical to the 
axis and intersecting it at a point midway between the 
piston ends. It follows, therefore, that the opposite ends 
of the piston are related to each other as mirror-images. 

Referring now to FIGS. 2, 3, 4 and 5, it will be noticed 
that in the ?rst of these ?gures, the piston engaging 
means is positioned near, though not in engagement with, 
the piston; in FIG. 3, the piston engaging means is shown 
in engaged relationship to the hemispherical bulbous head 
32c in engagement with the top opening 34d formed with 
the piston. In FIG. 4, the piston is represented in its 
distorted form, produced by application of forward-di 
rected pressure to the piston actuating means. It will be 
noticed that the leading surface 340 of the piston is slightly 
convex as a result of this application of pressure. It will 
be understood that when the application of such pressure 
ceases, the inherent resiliency of the material from which 
the piston is made will cause it to be restored to its normal 
planar con?guration, thus exerting a slight aspirating 
effect upon the ampule contents. In most cases, this 
slight aspiration is su?icient to inform the technician 
whether or not the syringe needle end is in a vein. If, 
however, this slight aspiration is insuf?cient for this pur 
pose, slight retraction of the piston will su?ice and, when 
such retractive force is applied, the piston is distorted so 
that the leading face 340 becomes concave, substantially 
as shown in FIG. 5. 

It will be understood, further, that the frictional en 
gagement of the piston with the interior walls of the 
ampule is such that the piston can be advanced or with 
drawn by deliberate and gradual application of force to 
the piston actuating means, whereas the application of 
sudden force to the piston actuating means, depending 
upon its direction, will serve to cause engagement or dis 
engagement of the piston engaging means with the piston. 

Reference now is made to FIGS. 6, 7, 8 and 9 of the 
drawings. It will be noticed that a piston engaging 
means 32 is threadably mounted upon a plunger rod 30 
and said engaging means comprises a frustoconical por 
tion 32a, terminating in a shank portion 32b, which car 
ries a bulbous head, generally indicated by the reference 
character 320. This portion of the device functionally is 
substantially the same as the piston actuating means de 
scribed in connection with FIGS. 2, 3, 4 and 5. 
The piston 35 is disposed within the walls of the ampule 

33 and frictionally engages therewith to provide a liquid 
tight seal. The piston, it will be noticed, is provided with 
a pair of annular grooves 35a, located intermediate the 
ends 3512 and 35c of the piston. These grooves facilitate 
the sealing of the ampule by frictional engagement of the 
piston with the ampule walls. The piston is provided 
with a pair of noncommunicating openings 35d of uni 
form bore, formed in opposite ends of the piston and ex 
tending axially therein. 
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It will be observed that this embodiment of the in 
vention differs from the embodiment of the invention 
hereinabove described in that the axially extending open 
ings in the ?rst described embodiment of the invention 
were undercut, whereas in this embodiment they are of 
uniform bore. . _ - 

Referring now to FIG. 6, it will be noticed that the 
piston-‘engaging means is "positioned near, but not yet in 
engagement with, the piston, whereas in FIG. 7, the 
bulbous head of the piston-engaging means has been 
brought into engagement with one of the openings 35d. 
It will be understood that the inherent resiliency of the 
material from which the piston is made is such that the 
bulbous head and shank of the piston-engaging means 
can be forced into the opening in the piston end and 
brought into engagement therewith without causing the 
piston to move within the ampule. 

In FIG. 8, it will be ‘noticed that the piston is_rep 
resented in distorted shape, resulting from application 
of forward-directed pressure to the piston~actuating 
means, whereby the leading surface of the piston is dis 
torted into a convex shape essentially as shown. It will 

" be understood that when the force producing this distor 
tion is released, the piston will restore itself to its original 
shape, thereby exerting an aspirating action upon the 
ampule contents su?icient to enable the technician to 
determine if the syringe needle end is in a vein. In the 
event that this slight aspiration is insu?icient for this pur 
pose, the piston may be slightly retracted and, when such 
retractive force is applied, the piston head becomes dis 
torted so that its leading face is concave, substantially as 
illustrated in FIG. 9. 

Reference now is made to FIG. 10 of the drawings 
- wherein 'a single-dosage disposable syringe is illustrated 
and generally designated by the reference character 36. 
It will be noticed that the syringe comprises a frame 37, 
adapted to receive an ampule 38 and carrying a double 
pointed hypodermic needle assembly generally designated 
by, the reference character 39. Piston actuating means, 
generally designatedby the reference character 40, are 
‘mounted in suitable openings in the frame 37 whereby the 

_ piston 41 of the ampule 38 may be advanced or re 
tracted within the ampule as desired. It will be 
understood that this single-dosage disposable hypodermic 
syringe includes provisions for engagement of the piston 
actuating means with the piston in substantially the 
manner hereinabove described. 

It will be evident from the foregoing that the novel 
hypodermic syringe piston according to the present in 
vention not only enables the technician to determine with 
the greatest ease and facility if the syringe needle end is 
in a vein but that it has the further advantage, which is of 
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primary signi?cance from the viewpoint of’ the ampule 
manufacturer, that the opposite ends of the piston are 
identical and thus either end can be inserted in the 
ampule when assembling the ampule by use of automatic 
machinery. It further is to be noted that the piston 
includes no metallic inserts that, if in contact with a 
liquid in the ampule, might cause chemical reaction with, 
or deterioration of, the liquid contained therein. 

Having thus described the subject matter of this in 
vention, what it is desired to secure by Letters Patent of 
the United States is: 

' 1. In combination with a hypodermic syringe ampule 
comprising a tubular body portion, the improvements 
which comprise a piston of essentially cylindrical shape, 
formed of an intrinsically substantially resilient material, 
having opposed end faces and annular grooves on the 
side surfaces in zones intermediate said end faces, to 
facilitate liquid-tight engagement with the walls of the 
ampule and sealing thereof, said end faces being identical 
in con?guration and each being provided with an opening 
extending over a minor, central area of the end face, and 
axially extending deep into the piston, said openings being 
adapted to receive and disengageably engage a piston 
actuating means, a piston actuating means having a head, 
said head having a semi-globular con?guration whereby 
to cause, in conjunction with the intrinsic resiliency of the 
piston material and the shape and dimensions of said 
openings, the bottom portion of the piston surrounding , 
the central opening therein to expand, and the inner 
leading end face of said piston to be rendered convex 
when the piston descends under pressure; the bottom por 
tion and the inner end face of the piston to be restored to 
normalcy whereby to exert an aspirating effect when the 

, pressure on the piston ceases, and the bottom portion to 
be contracted and the inner end face of the piston to be 
rendered concave when the piston is retracted whereby 
to increase the aspirating effect. ' 

2. A device according to claim 1, wherein the openings 
are undercut whereby to facilitate an interlocking en 
gagement of the piston with the piston-actuating means, 
and to enhance the expansion of the bottom portion of 
the piston when the ‘piston is placed under pressure, 
and the contraction of the bottom portion when the piston 
is retracted. 
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