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1. 

3,494,359 
TWO COMPARTMENT SYRINGE WITH 

A SINGLE BARREL 
Eli A. Zackheim, Norwich, Conn., assignor to 

Jules Silver, Norwich, Conn. 
Filed Mar. 17, 1969, Ser. No. 807,690 

Int. Cl. A61m 5/18 A61j 1/00 
U.S. C. 128-218 6 Claims 

ABSTRACT OF THE DISCLOSURE 
A disposable, two compartment Syringe assembly 

which is comprised of a single barrel member separated 
into first and second compartments by means of a 
separator which is positioned transversely across the 
barrel. The separator rests on a support on the inner side 
wall of the barrel forming a cam for the separator. Two 
materials may be kept within the barrel in each of the 
compartments in an unmixed state until mixing is desired. 
To use the syringe a plunger is depressed into the barrel 
causing the material in the compartment above the 
separator to act against the separator causing it to be 
cammed out of a transverse position in the barrel so that 
the material in the first compartment may flow into the 
second compartment mixing with the material therein. A 
continued stroke of the plunger causes the separator to 
travel with the plunger against the mixed material forcing 
it out through an opening in the bottom of the barrel 
and then into a needle. 

DISCLOSURE OF THE INVENTION 
The present invention relates to an improved syringe 

of the type having two compartments. More particularly, 
the invention relates to disposable hypodermic syringes 
where two materials are stored in separate compartments 
until shortly before they are desired to be used as a mix 
ture and ejected from the syringe. 
The use of two compartment hypodermic syringes is 

well established. In many cases it is desired to keep a 
powdered pharmaceutical or medicament in one compart 
ment of a syringe but sealed off from a diluent or solvent 
stored in another compartment. Prior to use, the dilutent 
or solvent is forced through some sealing means into the 
compartment containing the pharmaceutical or medica 
ment. There they are mixed together and then the mixed 
material is forced out through a hypodermic needle, 
canula or opening. 

Generally, the most efficient two compartment Syringes 
have normally been made from two barrels, one within 
the other. A typical two barrel syringe is shown in U.S. 
Patent No. 3,052,239, issued Sept. 4, 1962 to Jules Silver 
et al. Some attempts have been made to provide a two 
compartment syringe formed within a single barrel. How 
ever, as far as it is known, such single barrel units require 
intricate valve means in order to move the material from 
one compartment to the other. As examples of such prior 
art devices, reference is made to U.S. Patent No. 
3,380,451, issued Apr. 30, 1968 to Porter et al. and U.S. 
Patent No. 2,591,046, issued Apr. 1, 1952 to Brown. 

In the present invention only a slight alteration need be 
done to a single barrel syringe and a simple separator 
added as an additional part to it in order to convert the 
single barrel syringe to a usable two compartment syringe. 

Accordingly, it is an object of the present invention to 
provide an improved, disposable two compartment 
syringe which is economical to manufacture, has a 
minimum number of parts to assemble, is easy to use 
and may be discarded after use if desired. 

These and other objects and advantages of the present 
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invention will be obvious from a description of the illus 
trated embodiment of the invention as shown in the draw 
ings. While the drawings and the illustrated embodiment 
are for the purpose of enlightening those skilled in the 
art, the single embodiment is not to be considered as 
limiting the invention. 

In the drawings: 
FIGURE 1 is an exploded side view showing the 

various components of the present invention; 
FIGURE 2 is a sectional side view of the two com 

partments of the present invention; 
FIGURE 3 is similar to FIGURE 2 but with the 

plunger partially depressed to cam the separator to 
slightly tilted position permitting material to pass from 
one compartment to the other; 
FIGURE 4 is similar to FIGURE 2 but with the 

plunger contacting the separator and moved past the 
Support; 
FIGURE 5 is similar to FIGURE 2 with the plunger 

and the separator adjacent to each other and moved to the 
bottom of the barrel of the syringe; and 
FIGURE 6 is a plan section through the barrel of 

FIGURE 2 showing the support in relation to the side 
wall. 

Referring to the drawings and to FIGURE 1 in partic 
ular, a syringe 10 in accordance with the present inven 
tion is shown as an exploded assembly of several com 
ponents. The syringe is comprised of a barrel portion 12 
into which is fitted a plunger 14. A compartment separator 
16 is positioned transversely within the barrel 12 and 
rests on a support member 18. A needle 20 is attached 
to the barrel 12 and may be protected if desired by a 
needle cap 22. It is understood that a canula or any 
opening may be used. 
As shown in FIGURES 2 through 5, the barrel 12 is 

generally of cylindrical shape comprised of a side wall 24 
and a bottom wall 26. An opening 28 is provided in the 
bottom wall 26 and this opening communicates with the 
needle 20. 
The separator 16 divides the barrel 12 into a lower 

compartment 30 and an upper compartment 32. Into the 
upper compartment 32, a first material in the form of a 
solvent or dilutent (in the illustrated embodiment) is 
placed. A second material (in the illustrated embodiment 
in the form of a powder) 34 is placed in the lower com 
partment 30. Advantageously, the separator 16 is in liquid 
type contact with the side wall 24 and therefore the mate 
rials in the upper and lower compartments 30 and 32 are 
kept separated from each other. 
A seal plate 38 is provided on the stem 40 of the 

plunger 14. A thumb piece 42 is provided on the upper 
end of the plunger, and a finger flange 44 is provided on 
the barrel 12 to provide finger grips for the user. 
As shown in FIGURE 2, the separator 16 rests on a 

support in the form of the abutment 18, the abutment 
being only a few mils thick. 
The extent and size of the abutment 18 will depend 

upon several factors, including the diameter of the barrel, 
the types of materials involved and so forth. In actual 
practice, an abutment of at least five mills has been found 
to be desirable. 
In order to move material from the upper compart 

ment 32 into the lower compartment 30, the plunger is 
forced downwardly into the barrel in a piston-like ac 
tion. The seal plate 38 is maintained in liquid tight en 
gagement with the side wall of the barrel and forces the 
material in the upper compartment 32 against the sepa 
rator 16. The pressure on the separator 16 is such that 
the abutment 18 adds support to the area 46 of the 
separator in contact with it acting as a cam. The re 
mainder of the separator is not so supported and since 
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the edge 48 of the separator 16 away from the abut 
ment 18 is unsupported, the pressure exerted by the 
seal plate 38 causes that edge 48 to be forced down 
wardly. As it is forced downwardly it forms a passage 
way between the side wall and the edge permitting any 
material in the upper compartment 32 to pass into the 
lower compartment 30. The camming of the separator 
is particularly shown in FIGURE 3. 
As shown in FIGURE 4, after the plunger with its 

seal plate 38 has passed by the support 18, it becomes 
aligned with the separator 16 and they continue down 
wardly together towards the opening 28 in the bottom 
wall 26. 
Due to the downwardly stroke of the plunger, all the 

mixed material in the lower compartment 30 is forced 
out of the opening 28. 
When the syringe is to be disposed of after a single 

use, it is advantageously made from low cost plastic 
materials. The barrel, plunger and separator may be read 
ily molded from material such as polyethylene or poly 
propylene. The only requirement is that the material used 
for the separator and the seal plate on the plunger be 
preferably and advantageously self-lubricating to permit 
them to move slidably through the barrel along the side 
wall without the need of additional lubrication. 
The needle 20, if it is to be used to make an injection 

through the skin of a body of a human or an animal 
of course must be of a metallic nature such as a hollow 
steel needle. On the other hand though, if it is to be in 
serted into an opening such as the canal in the teat of a 
cow, it can be of a plastic material and molded in 
tegrally with the lower barrel 12. From the foregoing 
it is obvious that the present invention meets the objects 
and requirements as set forth hereinbefore. 
What is claimed is: 
1. An improved two compartment syringe of the type 

adapted to be used with a hollow member, comprising: 
a barrel having side and bottom walls and an open end 

opposite said bottom Wail, an opening in the bottom 
wall adapted to be connected to the member or other 
part, 

a plunger having a seal plate and positioned within the 
side wall of the barrel in slidable but liquid-tight re 
lationship therewith, 

a cam on the inner surface of the side wall and ex 
tending less than about half way around the inner 
circumference of the side wall, 

a separator positioned transversely across the barrel 
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and adjacent to the cam, said separator being in 
liquid-tight relationship with the side wall of the bar 
rel and positioned between the cam and the seal 
plate on the plunger, 

said separator dividing said barrel into two compart 
ments whereby two separate materials may be stored 
in each compartment and mixed together by forc 
ing the seal plate towards the separator so that the 
material in the compartment adjacent to the seal 
plate forces the separator against the cam causing 
it to be forced out of liquid-tight relationship with 
the side wall of the barrel permitting the two sepa 
rate materials to be mixed together. 

2. An improved two compartment syringe as defined 
in claim 1 wherein the separator is slidably mounted with 
respect to the side wall and adapted to be moved by the 
plunger to a position between the cam and the opening 
in the bottom wall. 

3. An improved two compartment syringe as defined in 
claim 1 wherein the barrel has a longitudinal axis parallel 
to the side wall and extending through the opening in the 
bottom wall, and the separator is aligned in ap lane sub 
stantially transverse to the longitudinal axis of the barrel. 

4. An improved two compartment syringe as defined 
in claim 1 wherein the separator is aligned in a plane 
Substantially parallel to the plunger seal plate. 

5. An improved two compartment syringe as defined 
in claim 1 wherein the side wall is cylindrical and the cam 
extends inwardly from the side walls. 

6. An improved two compartment syringe as defined 
in claim 5 wherein the cam extends at least five mils in 
wardly from the side wall. 
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