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3,076,456 
HYPODERMIC SYRINGE 

Paul B. Hunt, Sr., Pasadena, Calif.; Paul B. Hunt, Jr., 
administrator of said Paul B. Hunt, Sr., deceased, as 
signor to Elsie B. Hunt 

Filed Mar. 7, 1960, Ser. No. 13,283 
2 Claims. (Cl. 128-—218) 

This invention relates to hypodermic syringes, and in 
cluded in the objects of this invention are: 

First, to provide a hypodermic syringe wherein two or 
more substances may be separately stored therein until the 
time of use, then mixed immediately prior to injection; 
thus providing a syringe which permits substances, which 
should remain separated until the time of use, to be pre 
loaded in the syringe under aseptic conditions at a labora 
tory. 

Second, to provide a syringe of this type which may be 
preloaded with a liquid and a soluble granular or 
powdered substance, stored until just prior to the time 
of use, then manipulated to bring the liquid and granular 
substance together, injection being delayed until the granu 
lar substance has been dissolved. ' 

Third, to provide a syringe which, although capable 
of maintaining two or more substances in isolated con 
dition until the time of use, is simple and economical of 
manufacture and readily loaded, to permit its use as an 
expandable item to be used once and discarded. 

Fourth, to provide a syringe which may be made of 
transparent plastic material to facilitate inspection dur 
ing storage and at the time of use to determine that the 
substances are, in fact, isolated before use and are prop 
erly mixed prior to injection. 
With the above and other objects‘ in view as may appear 

hereinafter, reference is directed to the accompanying 
drawings in which: 
FIGURE 1 is an enlarged, longitudinal sectional view 

showing one form of the hypodermic syringe as it appears 
before use; 
FIGURE 2 is an enlarged, partial sectional, partial 

elevational view thereof, showing the parts as they appear 
during manipulation of the springe to effect mixture of 
its contents prior to use; 
FIGURE 3 is an enlarged, longitudinal sectional view 

showing a modi?ed form of the hypodermic syringe, the 
parts being shown in their initial condition prior to their 
use; 
FIGURE 4 is an enlarged, partial sectional, partial 

elevational view thereof showing the'manner in which the 
contents are mixed prior too use of the syringe; 
FIGURE 5 is a longitudinal sectional view of a further 

modi?ed form of the syringe, illustrating the manner in 
which three or more compartments may be provided, the 
parts being shown in their initial condition where the 
compartments are isolated from each other; 
FIGURE 6 is a partial sectional, partial elevational 

view thereof with portions indicated by dotted lines, show 
ing the manner in which the contents of all of the com 
partments are mixed prior to use of the syringe; 
FIGURE 7 is a longitudinal sectional view of a further 

modi?ed form of the hypodermic syringe, the parts being 
shown by solid lines in their initial condition with the 
compartments of the syringe isolated, and indicating by 
dotted lines the manner in which the syringe is manipu 
lated to effect a communication between the compart 
ments and mixture of the contents prior to use; 
FIGURE 8 is a longitudinal sectional view showing 

a further modi?ed form of the hypodermic syringe; 
FIGURE 9 is a transverse sectional view through 9-9 

of FIGURE 8; 
FIGURE 10'is a longitudinal sectional view of a still 

further modi?ed form of the hypodermic syringe; 
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FIGURE 111 is a fragmentary, transverse sectional view 

thereof taken through 11—11 of FIGURE 10; 
FIGURE 12 is a similar transverse sectional view, but 

showing the manner in which the parts of the syringe 
are manipulated to effect a communication between its 
compartments and consequent mixture of its cotnents 
prior to use; 
FIGURE 13 is a fragmentary, longitudinal sectional 

view showing a still further modi?ed form'of the hypo 
dermic syringe with the parts in their initial condition and 
the compartments of the syringe isolated from each other; 
FIGURE 14 is a fragmentary, sectional view showing 

the manner in which communication is provided between 
the compartments; 
FIGURE 15 is a fragmentary, longitudinal sectional 

view of a still further modi?ed form of the hypodermic 
syringe, the parts being shown in their initial condition; 
FIGURE 16 is a transverse sectional view taken through 

16-16 of FIGURE 15. 
Reference is ?rst directed to FIGURES 1 and 2. In 

the construction here shown, the syringe includes a 
cylinder 1, preferably molded of plastic material and hav 
ing a closed end 2. This end is provided with a nipple 
3 having a small passage therein and arranged for con 
nection in a conventional manner to a hypodermic needle 
4. Initially, however, the nipple 3 is closed by a cap 5. 
The opposite end of the cylinder 1 is closed by a cover 

6 which is also preferably molded of plastic material. 
The cover may be cemented in place. Fitted within the 
cylinder 1 is a plunger 7 which includes a stem 8 project 
ing outwardly through the cover 6 and terminating in a 
handle 9. The cover 6 is provided with a sealing grom 
met 10. The axially inner side of the grommet 10 is pro 
vided with a beveled lip 11 surrounding the stem 8, so 
that under conditions of positive pressure within the 
cylinder, a sealing connection with the stem is maintained. 
However, under conditions of negative pressure in the 
cylinder 1, atmospheric air may enter through the grom 
met 10. 
The lower end of the stem 8 is enlarged to form a 

plunger head 12 having a valve bore recess 13, extending 
upwardly from its underside, and communicating by at 
least one port 14 with the upper side of the plunger head 
12. The plunger head receives .a piston cup 15, prefer 
ably molded of rubber or other suitable elastomer and 
having sealing ribs 16 which engage the walls of the 
cylinder 1. 
The piston cup 15 projects below the plunger head 

12, and its lower side is provided with ports 17. Cen 
tered in the lower side of the piston cup 15 is an up 
wardly extending valve boss 18, which is normally in 
sealing engagement with the recess 13. Also centered 
in the bottom of the piston cup 15 is a downwardly ex 
tending stop boss 19. 

Operation of the hypodermic syringe as shown in 
‘ FIGURES 1 and 2 is as follows: 

60 

65 

70 

The plunger head 12 and piston cup 15 divide the 
cylinder 1 into a lower compartment A and an upper 
compartment B. The lower compartment A is partially 
?lled With one of the components intended for injection. 
This component may be in liquid ‘form, or may be a 
soluble granular or powdered material. This component 
may be introduced prior to insertion of the piston cup 
and plunger. The plunger is then forced downward so 
that a tight seal is assured between the valve boss 18v 
and the recess 13, whereupon the upper compartment B 
is partially ?lled with the other component of the mix 
ture intended for injection. The other or second com 
ponent is in liquid form. It may be introduced prior to 
sealing the cover 16. After the hypodermic syringe has 
been loaded, it may be then stored until needed. 
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At the time of use of the syringe, the stem 8 is drawn 
outwardly as indicated in FIGURE 2. The pressure of 
the liquid in compartment B forces the valve boss 18 
to open so that the liquid may ?ow downwardly through 
the plunger head 12 and the piston cup 15 into the 
lower compartment A. If it is necessary to do so, the 
syringe may be shaken to assure thorough mixing of the 
two components in preparation for injection. 

Reference is now directed to FIGURES 3 and 4. In 
this construction, a tubular plunger 20 is substituted for 
the plunger 7 and is utilized as the B compartment of 
the syringe. The tubular plunger may therefore be of 
such dimension as to have .a free sliding ?t in the cylin 
der 1. The plunger 2%) includes a closed lower end 21 
having a central valve port 22 therein, and is externally 
dimensioned at its lower end to receive the piston cup 
15, utilized in the construction shown in FIGURES l 
and 2. As in the ?rst described structure, the valve boss 
18 engages and seals the valve port 22. The outer end 
of the tubular plunger 20 is covered by a plunger cap 
23 having a small vent hole 24 therein. This hole is 
initially covered by a removable seal 25. 

Operation of the hypodermic syringe as shown in 
FIGURES 3 and 4 is as follows: 
The syringe may be loaded by ?rst introducing the 

appropriate component into compartment A, then insert 
ing the tubular plunger and ?lling compartment B within 
the tubular plunger 20 with the other component. This 
may be done through the vent hole 24 or before the 
plunger cap 23 is applied. After the syringe is loaded, 
the seal 25 is positioned. 

At the time of use of the syringe, the seal 25 is re 
moved and the tubular plunger 20 is withdrawn. With 
drawal of the tubular plunger tends to produce a negative 
pressure in compartment A which opens the valve boss 
18, allowing the contents of the compartment B formed 
by the tubular plunger 20 to flow downwardly into com 
partment A, as indicated in FIGURE 4. After the tubu 
lar plunger 20 has been withdrawn, the contents of the 
syringe may be thoroughly mixed by shaking the syringe, 
whereupon the syringe is in condition for use, 

Reference is now directed to FIGURES 5 and 6. In 
the previously described structures, only two substances 
may be stored isolated from each other, and then mixed 
at the time of use. It is desirable in some cases to 
store three or more substances in this manner and mix 
them immediately prior to use. This may be accom 
plished by arrangement shown in FIGURES 5 and 6. 
In this case, a plunger 26 is provided having a head 27 
equipped with seal rings 28 which engage the walls of 
the cylinder 1. The head 27 is provided with a central 
valve port 29 extending therethrough. Fitted across the 
underside of the plunger head 27 is a valve cap 30. The 
valve cap is provided with a marginal rim 31 which 
encompasses the lower portion of the head 27, and which 
is provided with an internal bead ?tting within an an 
nular groove provided in the head 27. The central por 
tion of the valve cap 30 is provided with an upstanding 
valve boss 32 which engages the valve port 29. The 
valve cap is provided with perforations 33 surrounding 
the boss 32. 

Fitted on the valve head 27 is a container cup 34 
having cylindrical walls which ?t over the rim 31 of 
the valve cap 30 and are adapted to be press ?tted or 
cemented to the valve head 27. The container cup 34 
is provided with a central valve port 35 and its lower 
end is externally shaped identically to the lower portion 
of the head 27 so as to receive a second valve cap 30. 
The container cup 34 thus forms with the head 27 an 
additional compartment ‘C. In like manner, a second 
container cup may be attached to the ?rst container cup 
to form an additional compartment D. Compartments 
C and D may be utilized in addition to compartments 
A and B, or compartment D may be substituted for com 
partment A, as in the arrangement shown in FIGURES 

10 

35 

45 

50 

55 

60 

65 

70 

75 

4 
5 and 6. A retainer ring 34a may surround the rim 31 
of the lowermost valve cap 30. 

The construction shown in FIGURES 5 and 6 operates 
in substantially the same manner as the previously de 
scribed structures. That is, each of the container cups 
34 may be partially ?lled with the appropriate compo 
nent and ?tted to the adjacent cup or to the head 27, so 
that after the compartments are loaded the syringe may 
be stored with the various components in isolated condi 
tion, as shown in FIGURE 5. Immediately prior to the 
time of use, the plunger 26 is withdrawn which causes 
each of the valve caps 30 to open, as indicated by dotted 
lines in FIGURE 6, so that the contents from the upper 
compartment B and the compartments C and D may dis 
charge into the compartment A for mixture in compart 
ment A. 

In the construction shown in FIGURES 5 and 6, the 
plunger 26 is shown as having a stem 36, which, when 
the plunger 26 is in its lower position, terminates sub 
stantially flush with the sealing grommet 10. An ex 
tension 37 is adapted to be connected to the stern by a 
screw-threaded connection 33. With this arrangement, 
danger of accidental or premature movement of the 
plunger 26 may be minimized. In fact, a suitable remov 
able seal strip may be applied across the top of the 
syringe, if desired. 

Reference is now directed to FIGURE 7. In this con 
struction, a special cylinder 39 is utilized. The cylinder 
is provided with a closed lower end 40, and about mid 
way in its length it is enlarged, slightly, forming an in 
ternal beveled shoulder 41 and an enlarged upper portion 
42. The upper end of the cylinder is closed by a cover 
43, which in this case is shown as provided with a bore 
having a sealed ring groove in which is ?tted a seal ring 
44. The cylinder 39 receives a plunger 45, including a 
stem 46 and a piston 47. In this case, the piston is shown 
as having an 0 ring. The piston 47 is dimensioned 
so as to seal within the lower portion of the cylinder 39 
and to clear the upper portion 42 thereof, as indicated 
by dotted lines in FIGURE 7. As in the previously 
described structure, the stem 46 may be arranged for 
connection to an extension 37. 
The piston 47 is normally positioned just below the 

shoulder 41. This corresponds to a position of the stem 
46 ?ush with the upper surface of the cover 43. The 
contents of the two compartments A and B are thus iso 
lated by the piston. When it is desired to use the syringe, 
the extension 37 is attached and the piston 47 drawn 
upward into the enlarged portion 42, so that the contents 
of the compartment B formed by the enlarged portion 
may drain into the lower compartment A and be mixed 
with the contents of the lower compartment. 

Reference is now directed to FIGURES 8 and 9. This 
construction differs from that shown in FIGURE 7 in 
that in place of an enlarged upper portion 42, the cyl 
inder is provided with several internal grooves 48 ex 
tending to a point just above the initial position of the 
piston 47. 

Reference is now directed to FIGURES 10, 11, and 
12. In the construction here illustrated, a polygonal 
cylinder 49 is employed. For example, this cylinder 
may be hexagonal in cross section. The plunger 50 here 
utilized, includes a stem 51 anchored in a piston 52 
formed of rubber or other elastomer, capable of being 
deformed. The piston is normally hexagonal in cross 
section, but on being turned relative to the cylinder 49 
forms at the apices of the sides of the cylinder a series 
of small openings 53. The piston 52 normally isolates 
the compartments A and B. When it is desired to use the 
syringe, the piston 52 is rotated as indicated in FIGURE 
12, to form the openings 53, so that the contents of the 
outward compartment '13 may drain into the lower com 
partment A. Thereafter the piston is returned to its 
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normal position and utilized to eject the mixed contents 
from the compartment A. 

Reference is now directed to FIGURES 13 and 14. 
In this construction, the cylinder 1, as in the ?rst de 
scribed structure, may be utilized. A plunger 54 is pro 
vided which includes a stem 55 ?tted with a tapered 
valve plug 56. Below and spaced from the valve plug 
56 is a cross pin 57. The stem 55 is adapted to carry 
a piston 58 having a tapered valve port 59 which receives 
the plug 56. Initially, the plug 56 seals the valve port 
of the piston 58. Initially, the sealed piston 58 separates 
the two compartments A and B. When it is desired to 
utilize the syringe, the stem 55 is drawn upwardly. The 
resulting pressure exerted on the liquid contained in the 
compartment B forces the piston 58 downward until 
limited by the cross pin 57, as shown in FIGURE 14, so 
that the liquid in compartment B may ?ow downward 
into compartment A. On reversing the movement of 
the plunger 54, the plug 56 seals within the piston 58 so 
that the contents of compartment A may be ejected. 

Reference is now directed to FIGURES 15 and 16. In 
this construction, a plunger 60‘ is provided which includes 
a stem 61 terminating in a ?ange 62. A piston 63 over 
lies the ?ange 62 and is held thereby by a retainer ring 
64. The ?ange 62 and piston 63 are provided with valve 
ports 65 and 66 which, on relative rotation of the ?ange 
62 and piston 63, may be moved into vor out of registry. 
Initially, the ports are out of registry, then at the time 
of use of the syringe the stem 61 is turned to move the 
ports 65 and 66 into registry so that the contents of 
the upper compartment B may be discharged into the 
lower compartment A. After this is accomplished, the 
stem 61 is turned until the ports are out of registry for 
the purpose of ejecting the contents of compartment A. 

While particular embodiments of this invention have 
been shown and described, it is not intended to limit the 
same to the exact details of the constructions set forth, 
and it embraces such changes, modi?cations, and equiv 
alents of the parts and their formation and arrangement 
us come within the purview of the appended claims. 
What is claimed is: 
1. A syringe, comprising: a cylinder structure having a 

discharge end adapted to receive a hypodermic needle; a 
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plunger structure including a piston axially movable in 
said cylinder structure and a‘ stem extending from said 
piston through the end of said cylindrical structure op 
posite from said discharge end; a seal for said stem ?tted 
in said opposite end, said piston initially occupying a 
position intermediate the ends of said cylinder structure, 
said structures initially de?ning at least two isolated com 
partments on opposite sides of said piston, one of said 
compartments surrounding said stem; and initially closed 
valve means carried by said plunger structure and separat 
ing said compartments, said valve means adapted to open 
on movement of said plunger structure away from the 
discharge end of said cylinder structure to permit inter 
mixing of the contents of said compartments, said valve 
means adapted to close in response to movement of said 
plunger structure toward the discharge end of said cylinder 
structure to discharge the mixed contents of said compart 
ments through said discharge end. 

2. A syringe as set forth in claim 1, wherein: said 
plunger structure includes means de?ning at least one addi 
tional compartment and a valve element therefor operable 
in conjunction with said valve means to open for inter 
connection of all of said compartments on movement away 
from the discharge end of said cylinder structure, and to 
close at least during movement of said plunger structure 
between its initial position and the discharge end cylinder 
structure to discharge the mixed contents of all of said 
chambers through said discharge end. 
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