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This invention relates to syringes and more particularly 
to hypodermic syringes. 

In the conventional form of hypodermic syringe, the 
fluid is forced through a bore in the nose piece of the 
syringe by means of a plunger movable through the barrel 
of the syringe to a final position wherein the plunger 
seats on the inner surface of the nose piece. A problem 
arises in such syringe constructions in that the plunger 
often sticks to the nose piece due to the formation of a 
vacuum between the plunger and the transverse wall of 
the nose piece. One solution to this problem has been to 
provide some means for breaking the seal between the 
plunger and the barrel as the plunger approaches the final 
position, thereby venting the space between the plunger 
and nose piece outwardly through the barrel. This struc 
ture has the obvious defect of wear on the plunger seal 
and the substantial possibility of leakage of the fluid being 
forced from the syringe through the broken seal structure. 
The present invention comprehends an improved syringe 

structure eliminating the above discussed plunger sticking 
problem in a novel and simple manner. Thus, a principal 
feature of the present invention is the provision of a new 
and improved syringe structure. 
Another feature of the invention is the provision of 

such a syringe structure having new and improved means 
for preventing the formation of a vacuum between the 
plunger and the end wall, or nose, portion of the syringe 
when the plunger is in the final position. 
A further feature of the invention is the provision of 

such a Syringe wherein means are provided on at least 
one of the plunger and barrel elements for providing a 
passage from the outlet bore to between the plunger and 
end wall when the plunger is in the final position. 

Still another feature of the invention is the provision 
of such a Syringe wherein the passage providing means 
comprises a projection on one element extending toward 
the other element to maintain a spacing therebetween when 
the plunger is in the final position. 
A still further feature of the invention is the provision 

of Such a syringe wherein the passage providing means 
comprises a groove extending transversely across at least 
one of the elements and opening toward the other element. 

Other features and advantages of the invention will be 
apparent from the following description taken in connec 
tion with the accompanying drawings wherein: 
FIGURE 1 is a fragmentary diametric section of a 

syringe of conventional construction; 
FIGURE 2 is a fragmentary diametric section of syringe 

having vacuum preventing means embodying the inven 
tion; - 

FIGURE 3 is a transverse section taken substantially 
along the line 3-3 of FIGURE 2; 
FIGURE 4 is a fragmentary diametric section of syringe 

having a modified form of vacuum breaking means em 
bodying the invention; 
FIGURE 5 is a transverse section taken substantially 

along the line 5-5 of FIGURE 4; 
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FIGURE 6 is a fragmentary diametric section of a 

syringe having still another form of vacuum preventing 
means embodying the invention; 
FIGURE 7 is a transverse section taken substantially 

along the line 7-7 of FIGURE 6: 
FIGURE 8 is a fragmentary diametric section of a 

syringe having yet another form of vacuum preventing 
means embodying the invention; and 
FIGURE 9 is a transverse section taken substantially 

along the line 9-9 of FIGURE 8. 
In the exemplary embodiment of the invention as dis 

closed in FIGURES 2 and 3 of the drawing, a syringe 
generally designated 10 is shown to comprise a tubular 
barrel 11 provided at one end with a nose piece generally 
designated 12 including a transverse, frusto-conical end 
wall 13 and an axial outwardly extending portion 14. 
An axial bore 5 extends through the portion 14 and wall 
13 to open into the interior of the barrel 11. Fluid is 
forced outward through the bore 15 from the barrel 11 
by means of a plunger 16 carried on the end of an ac 
tuator 17 extending coaxially through the barrel. The 
plunger may be formed of a resilient material, such as 
rubber, and is provided with a plurality of annular pe 
ripheral bosses defining sealing means 18 for removably, 
sealingly engaging the barrel 11 and thereby causing the 
plunger to act as a piston in forcing the fluid outwardly 
through the nose portion 12. The outer end of the plunger 
is defined by a conical head 19. 

Referring now to FIGURE 1, a problem arises in the 
conventional syringe structures having the above described 
construction in that a vacuum condition may develop in 
the space V between the head Hand the end wall E when 
the plunger P is moved to its final position. This vacuum 
results from the sealing engagement of the head with the 
end wall circumjacent the bore B and the engagement of 
the sealing means S with the tubular barrel T when the 
user attempts to withdraw the plunger from the final posi 
tion. Thus, the plunger is held in the position of FIGURE 
1 effectively precluding withdrawal thereof for subsequent 
use of the syringe. 

In the syringe structure 10 of the present invention, 
means are provided for eliminating the above described 
vacuum condition by providing a passage from the bore 
15 to between the head 19 and the end wall 13 when the 
plunger 16 is in the final position. More specifically, as 
shown in FIGURES 2 and 3, the head 19 is maintained in 
spaced relationship to the end wall 13 by means of a plu 
rality of projections 20, herein comprising ribs on end 
wall 13, extending transversely, or outwardly, from the 
bore 15. Thus, the spaces 2 between the ribs 20 define 
passages providing communication between the bore 15 
and the space 22 between the plunger head 19 and the end 
wall 13. Resultingly, the space 22 is vented to the bore 
15 and a vacuum condition is effectively precluded in 
space 22 notwithstanding the full movement of the plunger 
to the final position of FIGURE 2. As the annular sealing 
means 18 are in no way affected by the vacuum breaking 
structure of syringe 10, the useful life thereof is effective 
ly maximized and leakage of the fluid being ejected back 
beyond the sealing means is effectively precluded. 

Turning now to the embodiment of FIGURES 4 and 5, 
a syringe generally designated 110 is shown to comprise 
a syringe generally similar to that of syringe 10 but hav 

65 ing an end wall 113 provided with transverse or outwardly 
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extending grooves 120 in lieu of the ribs 20 of syringe 10. 
Grooves 120 function similarly, however, in defining 
passages providing communication between the bore 115 
and the space 122 between the plunger 116 and the end 
wall 13 when the plunger is in the final position illus 
trated in FGURE 4. 
Turning to FIGURES 6 and 7, still another modified 

form of syringe generally designated 210 is shown to com 
prise a syringe generally similar to syringe 10 but having 
a plurality of projections 220 provided on the head 219 
of the plunger 216 extending therefrom toward the end 
wall 213 of the barrel 211 to maintain communication 
between the bore 215 and the space 222 between the head 
219 and the end wall 213 when the plunger is in the final 
position of FIGURE 6. As best seen in FIGURE 7, the 
projections 220 may comprise embossed markings, herein 
numerals. Such markings, for example, may be used for 
identification purposes. 

In the form of the invention illustrated in FIGURES 8 
and 9, the syringe 310 is provided with a head 319 of the 
plunger 316 having an axial passage 326 extending from 
the tip 319a of the head which communicates with the 
bore 315 when the plunger is in the final position of FIG 
URE 8. A plurality of side passages 320a extend radially 
outwardly from passage 320 to space 322 to provide 
communication between the bore 315 and space 322 in 
the final position of the plunger illustrated in FIGURE 8. 

Thus, the invention comprehends broadly the provision 
on at least one of the plunger and end wall elements of 
the syringe of means providing a passage from the bore of 
the nose piece of the syringe through the space between 
the plunger and the end wall when the plunger is in the 
final position thereby to preclude formation of a vacuum 
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therebetween. The invention comprehends the provision 
of such vacuum preventing means in the form of projec 
tions on either or both of the plunger and end wall ele 
ments, such projections comprising selectively ribs, em 
bossments in the form of markings or numerals, etc., and 
all forms of projections providing a maintained spacing 
between the plunger and end wall to assure communica 
tion from the space therebetween to the bore of the nose 
piece. Alternatively, the invention comprehends the provi 
sion of grooves in one or both of the plunger and end 
wall elements to provide the desired communication to 
the nose piece bore. Still further, alternatively, the inven 
tion comprehends the provision of such vacuum prevent 
ing means in the form of passages through the body of 
one or both of the plunger and end wall to maintain the 
desired communication to the bore of the nose piece. 
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Thus, the different forms of syringes illustrated in FIG 
URES 2 through 9 are similar to each other except as 
specifically indicated. Similar elements of the different 
Syringes are identified by similar numerals except having 
different hundred prefixes corresponding to the hundred 
designation of the syringe. 

In use, the syringes of the present invention function 
in the normal manner except that upon reaching the final 
position any tendency for sticking is eliminated permitting 
free retraction of the plunger therefrom as desired. The 
Sealing means of the syringes disclosed herein remain un 
broken as the venting of the space between the plunger 
and end wall is effected to the bore of the nose rather 
than by deformation of the sealing means to provide a 
vent therearound as has been done in the past. Thus, 
the syringe of the present invention comprises an improved 
simple. and economical structure having long trouble-free 
life while yet effectively precluding the vexatious prob 
lem of the sticking of the plunger in the final position. 

While I have shown and described certain embodi 
ments of my invention, it is to be understood that it is 
capable of many modifications. Changes, therefore, in the 
construction and arrangement may be made without de 
parting from the spirit and scope of the invention as de 
fined in the appended claim. 

I claim: 
In a Syringe, a barrel element having a transverse end 

wall with an outlet bore therethrough, a plunger element 
movable through the barrel to a final position wherein 
the plunger is juxtaposed to the end wall, said plunger 
element having peripheral means movably sealing the 
plunger to the barrel, and a passage through one of said 
elements providing communication from said bore to the 
space between said plunger and said end wall when said 
plunger is in said final position to preclude formation of a 
vacuum therebetween, said passage comprising an axial 
portion in said plunger and a radial portion extending 
from said axial portion outwardly to said space. 
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