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This invention relates to a disposable syringe embodying 
a vial containing a liquid medicament, hypodermic needle 
secured in one end of the vial and plunger closing the op 
posite end of the vial and operative to expel the liquid 
medicament from the vial through the hypodermic needle. 

It is an object of the invention to seal the liquid medica 
ment in the vial from the hypodermic needle until the 
plunger is actuated to expel the liquid medicament when 
the seal is broken and the liquid medicament is expelled 
through the needle. 

It is another object of the invention to provide a seal 
comprising a diaphragm which will be flexed in such a 
manner by the hydraulic force of the liquid medicament 
so that the portion of the diaphragm exposed to said force 
will converge on the point of the hypodermic needle and 
cause said needle to penetrate said exposed portion of the 
diaphragm and permit the liquid medicament to flow 
through the needle. 

It is a further object of the invention to provide a seal 
which will also form a liquid-tight seal for a closure cap 
carrying the hypodermic needle. 

Further objects and advantages of the invention will be 
set forth in the detailed description of the invention. 

In the drawings accompanying and forming a part of 
this application: 
FIGURE 1 is a view of the disposable syringe partly in 

section and in condition for storage or shipping; 
FIGURE 2 is a view of the syringe partly in section 

and showing the plunger being actuated to break the seal 
and expel the medicament from the vial; 
FIGURE 3 is a longitudinal-sectional view, on an en 

larged scale, of the end portion of the vial provided with 
the seal and the hypodermic needle with the seal in nor 
mal sealing condition; 
FIGURE 4 is a view similar to FIGURE 3 and showing 

the seal being punctured by the hypodermic needle under 
the hydraulic force of the liquid medicament; 
FIGURE 5 is a cross-sectional view of the seal; and 
FIGURE 6 is an end view of the seal looking at the 

right hand side of FIGURE 5. 
The embodiment of the invention comprises a vial 7 

of transparent material, such as glass or the like, having 
both ends open and the opening in one end being substan 
tially of the same diameter as the diameter of the vial, as 
shown at 8 in FIGURES 1 and 2, and closed by a plunger 
9 of resilient material, such as rubber, and having liquid 
sealing rings 10 to contact the inner surface of the vial and 
permit sliding movement of the plunger in the vial. The 
plunger 9 is provided with a screw-threaded stud 11 pro 
jecting from the exposed end of the plunger and into the 
open end 8, as shown in FIGURE 1. 

After the plunger 9 is properly positioned in the open 
end 8 of the vial 7, said vial is filled with a liquid medica 
ment m through the opposite end of the vial. Said op 
posite open end is provided with a neck portion 12 having 
a beaded mouth 13. The neck portion 12 is sealed by a 
diaphragm of resilient and penetrable material, such as 
rubber or composition, and comprises an annular gasket 
portion 14 engaged on the outer end of the beaded mouth 
13, and an inverted dome shaped portion consisting of a 
relatively thin and flexible annular side wall 15 extend 
ing from the inner side and outer end of the gasket por 
tion 14 in an arcuate or curved direction and terminating 
in a wall having a stiff annular section 16 of increased 
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thickness adjacent to the annular wall 15 and a thin center 
section 17, as shown in FIGURES5 and 6. 
The diaphragm 14-17 is retained on the mouth 13 with 

the dome shaped portion 15-17 extended into said mouth 
by a cap member comprising a skirt portion 18 having the 
extremity adapted to be crimped under the inner end of the 
beaded mouth 13, as shown at 19. A shoulder 20 is ex 
tended inwardly from the skirt portion 18 to engage and 
compress the diaphragm gasket portion 14 against the 
mouth 13. A conical portion 21 is extended from the 
inner circumference of the shoulder 20 and terminated in 
a tubular portion 22. When the diaphragm 14-17 and 
the cap member 18-22 are assembled on the vial mouth 
13, there is formed a cavity 23 for the reception of a pene 
trating end 24 of a hypodermic needle 25 secured in the 
tubular portion 22 with the other penetrating end 26 posi 
tioned exteriorly of the tubular portion 22. The pene 
trating end 24 is positioned in contact with the diaphragm 
section 17, as shown in FIGURES 1 and 3. The dia 
phragm 14-17 will prevent the liquid medicament m from 
entering the hypodermic needle 25 until the plunger 9 is 
pushed into the vial 7. 
The diaphragm 14-17 may be assembled on the vial 

mouth 13 by either of two methods. One method is the 
positioning of the gasket portion 14 on the mouth 13 and 
then engaging and crimping the cap member 18-22 hav 
ing the hypodermic needle 25 secured in the tubular por 
tion 22 on the mouth with the shoulder 20 compressing 
the gasket portion 14. The other method is inserting the 
diaphragm 14-7 in the cap member 18-22 against the 
shoulder 20 and then engaging and crimping the cap 
member 18-22 on the mouth 13. 
When it is desired to inject the liquid medicament m 

into a patient, the penetrating end 26 of the needle 25 is 
inserted under the skin of the patient, and the plunger 9 
is pushed into the vial 7 which will create a hydraulic 
pressure on the diaphragm flexible wall 15 causing said 
wall to flex toward the conical cap portion 21, as shown 
at 27 in FIGURES 2 and 4, and said flexing movement of 
the flexible wall 15 forcibly moving the thin center sec 
tion 17 past the penetrating end 24 onto the body of the 
hypodermic needle 25, whereby the liquid medicament is 
expelled through the hypodermic needle 25. The gasket 
portion 14 will form a pivot or anchor for the flexing of 
the flexible wall 15 and the stiff annular section 16 will 
prevent the thin center section 17 from collapsing around 
the penetrating end 24, thereby assuring said end 24 to 
penetrate said thin center section i7. 
The plunger 9 is actuated by any type of rod, such as a 

rod 28 having a screw-threaded recess 29 in one end for 
the engagement with the screw-threaded stud 11 of the 
plunger 9 and a manipulating knob 30 at the opposite end. 

Having thus described my invention, I claim: 
1. A disposable syringe comprising a vial open at both 

ends, a plunger slidable in liquid-tight contact with the 
inner surface of the vial and closing one end of the vial, 
a diaphragm of flexible and penetratable material and 
closing the end of the vial opposite the end closed by the 
plunger, a cap member securing the diaphragm in vial 
closing position and forming with said diaphragm a cavity, 
and a hypodermic needle having opposite penetrating ends 
and secured in the cap member with one penetrating end 
positioned in said cavity, the diaphragm comprising an 
annular gasket portion compressed between the end of the 
vial and the cap member, a flexible annular portion con 
nected at the first circumferential edge thereof to the 
gasket portion, a stiff annular portion connected to the 
second circumferential edge of the flexible annular por 
tion, and a thin penetratable portion connected to the stiff 
annular portion and closing the diaphragm, whereby the 
hypodermic needle is sealed from the contents of the vial 
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and the movement of the plunger into the vial creating 
hydraulic pressure to forcibly flex the diaphragm flexible 
annular portion outwardly of the vial and forcibly move 
the thin penetrable portion against the penetrating end of 
the hypodermic needle and causing the needle to pene 
trate said thin penetrable portion of the diaphragm and the 
flow of the contents through the hypodermic needle. 

2. A disposable syringe as claimed in claim 1, wherein 
the flexible annular portion is of greater width than any 
of the other portions of the diaphragm. 

3. A disposable syringe comprising a vial having a filler 
opening at one end, and a diaphragm for closing said filler 
opening comprising an annular gasket portion seated on 
said end of the vial, an annular flexible wall extended in 
wardly from the gasket portion into the vial, an annular 
stiff portion connected to the inner circumferential edge 
of the flexible wall, and a thin penetrable center portion 
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connected to the stiff portion and closing the diaphragm, 
whereby hydraulic pressure within the vial will flex the 
flexible portion and move the stiff and thin center por 
tions in an outward direction from the vial. 
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