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This invention relates to a functionally and structurally 
improved syringe assembly of the hypodermic type. 

It is an object of the invention to furnish a device of 
this character and in which the expulsion of medicament 
through the hypodermic needle will preferably occur as 
a consequence of a squeezing or compressing of the am 
pulse; the present invention assuring a proper positioning 
of that ampule within the holder or barrel of the as 
sembly. 
A further object is that of providing a structure of this 

nature in which assurance may be had that substantially 
all medicament within the ampule may be discharged 
therefrom, and in which, also, a user may operate the 
apparatus without fear of the plunger or piston failing 
to cooperate in a proper manner with the ampule to 
assure the desired discharge of medicament, in addition 
to the fact that there will be no danger of the parts 
jamming. ’ 

Still another object is that of providing a hypodermic 
syringe assembly in which the ampule may be readily 
associated with or removed from the holder or barrel and 
in which, moreover, the entire assembly will include rela 
tively few parts, each individually simple and rugged in 
construction and capable of economical manufacture, to 
furnish a unitary mechanism functioning over long periods 
of time with freedom from all difficulties. 
With these and other objects in mind, reference is had 

to the attached sheet of drawings illustrating practical 
embodiments of the invention, and in which: 

Fig. 1 is a sectional side view of a complete assembly, 
showing the initial positioning of the parts; 

Fig. 2 is a transverse sectional view taken along the 
line 2_2 in the direction of the arrows as indicated in 
Fig. 1; 

Fig. 3 is a view similar to Fig. 1, but showing an alter 
native form of structure and also illustrating the positions ' 
of the elements at the final stages of the discharge stroke; 

Fig. 4 is a transverse sectional view taken along the 
line 4-4 in the direction of the arrows as indicated in 
Fig. 3; 

Fig. 5 is a perspective View of one form of ampule 
which may be employed; and 

Fig. 6 is a fragmentary sectional side view, showing 
another form of ampule, with which a piston or plunger 
has cooperated in order to partially discharge the medica 
ment. 

With primary reference to Figs. 1 to 4 inclusive, the 
numeral 1li indicates a barrel or holder which is tubular 
adjacent its forward end and has projecting from its outer 
closed face a suitable mounting for a hypodermic needle. 
This mounting conveniently includes a tip 11 which co 
operates with the bore of a needle hub in order to pro 
vide a 'liquid-tight seal between the surfaces thereof and 
to also afford a friction mounting for the needle. That 
needle may include a cannula 12 pointed at its opposite 
ends and suitably secured to a hub such as 13 mounted 
upon tip 11. The inner end of the needle has a length 
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such that it extends beyond the bore of the tip into the 
bore of the barrel 10. 

Adjacent its opposite end, the holder may again pre 
sent a tubular closed body 14, from the side faces of 
which linger rests or flanges 15 extend. A rod 16 of 
preferably non-circular cross-section may be centrally 
supported by the rear closed end 14 of the barrel by slid 
ably extending through a similarly-shaped opening in 
that end. In this manner, rod 16 is prevented from ro 
tating with respect to the barrel. While that rod has 
been shown as extending in line with the axis of the as 
sembly, it is to be understood that it might be positioned, 
for example, upwardly of that axis. VSecured to the rear 
end of rod 16 is an actuator 17. A user by, for example, 
grasping the barrel between two fingers and with those 
fingers resting against the wings 15, may bring pressure 
upon rod 16 by engaging actuator 17 with his thumb. 
As a consequence of that pressure, the rod will be ad 
vanced. 

Añixed to the inner end of rod 16 is a plunger or piston. 
This piston includes a body 18, conveniently formed of 
metal. The previously-described parts of the barrel as 
sembly may be formed of similar material. In accord 
ance with the present teachings, the forward face of the 
plunger is conveniently formed with a recess 19 and in 
clines downwardy and rearwardly, as indicated at 20. 
Thus, a camming surface is presented facing the bore of 
the holder. In lieu of the sled-type plunger 18, various 
other configurations may be resorted to so long as they 
present a forward face capable of exerting a squeezing' 
action on an ampule as the plunger is advanced through 
the bore. As shown in Fig. 1, the plunger, in completely 
retracted position, will preferably occupy a station where 
it may be wholly housed within the tubular rear end 
portion 14 of the barrel. If the plunger 18 embodies a 
configuration such that its forward end,'in effect, pro 
vides a sled surface, then, as especially shown in Figs. 
3 and 4, the upper half of that plunger will present a 
diameter such that its side surface will slidably contact 
the adjacent bore face. Its lower part will present a 
reduced radius; the line of demarcation between these 
surfaces being defined by shoulders 22. Regardless of 
the specific configuration of the plunger, however, there 
should, in a manner similar to that just described, be 
furnished a space between the lower side face of the 
plunger and inner face of the barrel. 

That barrel, between the tubular forward and rear end 
portions, has its side wall interrupted. Adjacent por 
tion 14, the interruption is preferably in the form of a 
relatively deep notch 23, which, as shown, may extend 
into a plane below the axis of the apparatus. Beyond 
this, through, for example, an inclined surface, the notch 
becomes shallower and is defined by edge portions 24. 
Adjacent the forward closed end of the barrel, the notch 
is conveniently of even less depth and is defined by edges 
25. In this manner, an ampule-enclosing structure. is fur 
nished, which will assure a maximum support to the 
ampule, but at the same time will permit of the ready 
insertion thereof into the bore of the barrel and removal 
therefrom as hereinafter brought out. 

That ample, as especially shown in Figs. l and 2, may 
include a tubular body, the upper half of which, in sec 
tion, is relatively thin, as indicated at 26. The mating 
semi-circular section Z7 may be relatively thick. This 
thickness is preferably in an inward direct-ion or, in 
other words, the excess material extends into the bore 
of the ampule body. Accordingly, shoulders 28 will 
define the Zone of demarcation between these sections. 
These shoulders will lie generally in the Isame plane ‘as 
the shoulder portions 22 of plunger 18. The forward 
front face of the ampule may have extending therefrom 



2,805,662 

a circular lip or collar portion 29, which defines a socket 
30 in that face. The rear end of the ampule embraces a 
wall portion 31 extending downwardly and outwardly at 
an angle substantially equal` to the inclination‘of'the. 
operative face 20 of the plunger. The rear and initially j 
open end of thelampule is sealed (by heat’olr in any 
other suitable manner) after the body of the `ampule is 
filled with medicament and its surfaces are connected as 
at 32. These surfaces provide `a guiding portion in the 
form of la tail which is conveniently wedge-shaped as in 
FigfS. j The forward inner face of theampule bore, las in 
Figs. l and 2, is defined by a surface 33 integral with 
its body and having approximately the same degree ̀ of 
inclination as surface 31. 
part has been shown yin the first two figures land includes, 
for example, a rib 34 integral with the ampule body` 
and extending into a recess 35 in the barrel wall, and 
which recess ‘may` be continued preferably in _the form of 
a slot. The several parts of this ampule are formed of 
polyethylene embodying the characteristics of flexibility, 
surface smoothness and resistance to infiation distortion. 

Similarly to the assembly just described, the ampule 
illustrated in Figs. 3 and 4 may be formed of a material 
having suitable characteristics, but in this instance the 
centering or guiding rib or its equivalent‘34, together with 
the slot 35 in the barrel, may be dispensed with. Also, 
the lip 29 may be eliminated, although, if desired, a re 
cess 37 niay be provided in the inner surface of the for 
ward end of the ampule. In common with the ampule of 
Figs. l and 2, the upper and lower walls of the ele 
ment, when collapsed on each other, will present an ag 
gregate thickness such that they may be accommodated 
below the shoulders 22 of the plunger or piston 18 and 
between that piston and the inner Asurface of the barrel. 

This will also be true of the ampule 38, as shown in 
Fig'. 6. That ampule,` in lieu of having an integral for 
ward wall, may have this end initially open. After filling 
with medicament, or previous thereto (the medicament 
is introduced through the rear end of the ampule) a stop 
per is inserted into the ampule bore. That stopper in 
cludes a plug 39 which may be formed Áwith a `recess 
40 and provided with a head 41 which overlies the for 
ward ̀ ampule edge and has a diameter substantially equal 
to that of the ampule. The inner face of plug 39 may 
also extend downwardly and rearwardly similar to sur 
face 33 and correspond to the contour of the ejecting face 
of the plunger or piston. ` 

Considering the operation of the assembly,lit will be 
understood that a needle ̀ of the type shown is, for ex 
ample, mounted on the forward end ofthe barrel, while 
the plunger is retracted to its fullest extent. An ampule 
is now introduced into the barrel bore in the manner 
shown in` dot-and-dash lines in Fig. 1. As will be appar 
ent, no difficulty will be experienced in that introduction, 
in that the forward end of the ampule may readily enter 
through the notch portion 23 and be projected axially 
and parallel to the edges 24. Under continued projec 
tion, it will enter the partially confined space as defined 
by the wall portions terminating in edges 25. Finally, 
it will come to rest in a position such as has been shown 
in Fig. l. During this positioning of the parts, and espe 
cially if a centering structure as illustrated in the first 
two ̀ figures is employed, the operator may carry foi' 
ward with assurance that a proper relative disposition of 
the elements has occurred. This will be because the 
positioning flange or extension 34 will have entered the 
recess or slot 35. So disposed, all other parts will be` 
properly located. 
Now, as plunger 18 is projected, the` rear portion 32 

of the ampule, which has `had its edges in line with 
notch 23, will act as a guide in that the plunger will‘ac 
commodate this portion between its lower face and the 
adjacent surface of the barrel. Therefore, face 20 of 
the plunger will finally occupy a position in contact with 

i rear surface 31 of the ampule. ‘The parts will now move 

A guiding or positioning 

20 

30 

40 

50 

55 

60 

65 

70 

75 

4 
in unison under continued movement of the plunger and 
the inner end of the cannula 12 will enter recess 29 and 
penetrate the adjacent ampule wall so that its lumen will 
be in communication with the ̀ medicament body within 
the ampule. As the plunger is further projected it is 
obvious that the forwardY end of the ampule will contact 
the inner face of the barrel end wall. Therefore, it will 
be arrested in its continued movement. Accordingly as 
plunger~projection is continued, the bore of the needle 
will have the air contained therein expelled by the en 
tran-ce of the medicament into the inner end of the 
bore. 
The outer end of the needle may now be plunged 

through the tissues at the site selected for the injection. 
Thereupon, by continuing to advance plunger 18, its for 
ward face 20 will begin to cam against the outer surface 
of wall portion 26 and will collapse the latter to lie in 
intimate contact with the surfaceof wall portion 27 of 
the ampule. Therefore, the medicament within the arn 
pule will be squeezed or subjected to pressure such that 
it will be expelled through the needle 12. This action 
will continue throughout the entire working stroke of the 
piston or plunger. The‘latter will finally reach a station 
adjacent inner surface 33 and will force the inner sur 
face of walll26 into contact with that face. As a con 
sequence, all medicament within the ampule will be ̀ ex 
pelled through the bore of the needle. 

l'ii other words, there will be no pocketing of a residue 
of the medicament. When the parts finally reach the 
position shown in Fig. 3, and after withdrawal of the 
needle from the tissues, the plunger may be retracted. 
At that time the `ampule may be freely dislodged from 
the barrel bore by simply grasping the wing or end zone 
surfaces of the irear end 32 and lifting and withdrawing 
the ampule through notch portion 23. To facilitate this 
dislodgment, pressure may be brought against the ex 
posed edge surface of rib 34, which, as shown, may have 
ia thickness slightly greater than the wall thickness through 
which‘opening 35 is formed. Of course, if the parts are 
in the position shown in Fig. 1 and it is desired, for 
some reason, to dislodge the ampule before beginning` 
expulsion of medicament. then this rib portion may be 
similarly employed to effect this result. 

Precisely the same effect and end result will follow in 
the structure shown in Fig. 6‘. In this case, as the sled 
face 20 of the plunger reaches a position where it is sub 
stantially fully projected, it will force the inner surface 
of wall 26 into contact with the inner face 42 of plug 39, 
thus assuring an expulsion of substantially all of the 
medicament within the ampule. Of course, if a plunger 
having an operative face different from that of a sled, or 
a plunger having a rolling contact, is employed, this inner 
surface of the stopper plug may be suitably modified in 
contour. This is also true of surfaces 33 in the previously 
described ampules. In all of these `arnpules, by having 
a preferably thickened lower section 27, the unit is rigidi 
fied whereas the relatively thin wall 26 is quite flexible 
and susceptible` of collapse against the inner surface of 
the lower portion of the ampule. `'This relative thickening, 
of course, may be modified or eliminated without sacri 
ficing the desired functional results by treating the plastic 
of the ampule body so that it will have a lower zone 
which is relatively rigid while its upper half is quite 
flexible.I 
As will be understood, the several recesses provided in 

the ampule end serve to permit of a centering of the inner 
needle end with ythe area to be punctured. ln the case 
of the recesses formed in the operative face of the piston, 
a space is furnished for the accommodation of the inner 
needle end. Accordingly, damaging contact between the 
parts will be prevented. 

Thus, among others, the several objects of the invention 
as specifically aforenoted are achieved. Obviously, nu» 
merous changes in construction and rearrangements of the 
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parts might be resorted to without departing from the 
spirit of the invention as deñned by the claims. 
We claim: 
1. A syringe assembly including in combination a holder 

comprising a tubular body element, a plunger projectable 
through the bore of said body towards one end of the 
same and movably supported adjacent the opposite end 
of said holder, an ampule element within said bore, both 
said elements having side faces and a projection extending 
from the side face of and forming a part of one of said 
elements and keying within a recess formed in the second 
of the same to assure an initial predetermined disposi# 
tion of said elements with respect to each other. 

2. A syringe assembly including in combination a 
holder comprising a tubular body element, a plunger 
projectable through the bore of said body towards one 
end of the same and movably supported adjacent the 
opposite end of said holder, an ampule element within 
said bore, both said elements having side faces and guid 
ing means in such side faces and cooperating to assure a 
proper disposition of said ampule within said holder. 

3. A syringe assembly including in combination a 
holder comprising a tubular body element, a plunger pro 
jectable through the bore of said body towards one end of 
the same and movably supported adjacent the opposite 
end of said holder, an ampule element within said bore, 
a portion forming a part of said ampule and projecting 
outwardly from one side face thereof, said holder being 
formed with an opening to receive said portion and the 
surfaces of the latter and said opening cooperating to pro 
vide a centering structure to assure an initial predeter 
mined position of said ampule within said holder. 

4. A syringe assembly including in combination a 
holder comprising a tubular body element, a plunger pro 
jectable through the bore of said body towards one end 
of the same and movably supported adjacent the opposite 
end of said holder, an ampule element disposed within 
said bore, a portion forming a part of said ampule and 
projecting outwardly from one side face thereof, said 
portion having a height greater than the thickness of the 
wall through which said opening is formed whereby the 
edge of said portion will extend beyond the outer face 
of said body element and be engageable to expel said 
ampule from the bore of said holder. 

5. A syringe assembly including in combination a 
holder comprising a tubular body element, a plunger pro 
jectable through the bore of said body towards one end 
of the same and movably supported adjacent the opposite 
end of said holder, to slidably engage a substantial zone 
of the bore surface of said body element, an ampule 
element within said bore and substantially completely 
ñlling the same, said ampule having longitudinally ex 
tending collapsible and relatively rigid wall zones and 
said plunger being recessed throughout a part of its cir 
cumference to clear the bore surface of said body ele 
ment and provide a space between such surface and a 
zone of its circumferential face to accommodate the super 
posed layers of the ampule when the latter is in collapsed 
condition, an actuator secured to said plunger at a point 
beyond said opposite end of the holder and a needle in 
communication with said ampule and extending from 
that end of the tubular body element towards which said 
plunger is projectable. 

6. A syringe assembly including in combination a 
holder comprising a tubular body element, a needle hav 
ing a bore and mounted to extend beyond one end of said 
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element, a plunger projectable through the bore of said 
body towards said needle and movably supported adjacent 
the opposite end of said holder, an ampule element dis 
posable within said bore, said ampule in cross-section 
presenting an arcuate and relatively thin collapsible wall 
portion and a relatively thick, arcuate and rigid mating 
wall portion, said plunger and the bore surface of said 
tubular body element providing between them space to 
accommodate the superposed wall sections of said am 
pule when the relatively thin wall portion of the latter 
is collapsed into engagement with the adjacent surface 
of the relatively rigid wall portion thereof, means for 
assuring such collapse as said plunger is projected and an 
actuating portion mounted by said plunger to the rear 
of the opposite end of said holder. 

7. ln a syringe assembly in combination a holder com 
prising a tubular body, a plunger projectable through the 
bore of said body towards one end of the same and mov 
ably supported adjacent the opposite end of the holder, 
said holder being adapted to receive within its bore an 
ampule and the bore surface of said holder providing 
means to cooperate with the side portion of such an 
ampule to prevent a rotation of the latter within said 
holder. 

8. In a syringe assembly, an ampule comprising a tubu 
lar body, said ampule in cross-section including an arcu 
ate portion of substantial flexibility and a mating arcuate 
portion of relatively high rigidity and a positioning pro> 
jection extending outwardly from the outer side face of 
the latter portion. 

9. In a syringe assembly, a tubular collapsible ampule 
having an outer surface to be slidably engaged by a 
plunger for the purpose of collapsing the same, a for 
ward end part for said ampule closing the bore of the 
same and the inner face of said forward end part being 
inclined at an angle intermediate the axis and a plane 
normal to the axis of said ampule. , 

10. In a syringe assembly in combination a holder corn 
prising a tubular body having a bottom surface in its 
bore, a plunger projectable through the bore of said body 
towards one end of the same and movably supported ad 
jacent the opposite end of said holder, said body being 
adapted to receive an ampule within its bore and the 
bottom bore surface being formed with a recess to ac 
commodate a projecting portion of said ampule to pre 
vent relative rotation of the latter within said bore. 

1l. In a syringe assembly, an ampule, said ampule com 
prising a body having an encircling side wall to contain 
medicament and at least a part of said side wall being 
collapsible to expel that medicament from the bore of the 
ampule, said ampule being disposable within a t-ubular 
syringe barrel, and positioning means forming a part of 
said ampule and extending outwardly from the face of 
said side wall to be engaged by a barrel part to prevent 
rotation of said ampule when the latter is positioned 
within the barrel bore. 
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