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10 Claims. (CI. 128-272) 

My present invention involves improvements 
in the construction of ampoules of the class de 
signed to be inserted into the barrel or body of a 
hypodermic syringe and from which a medica 

s may be expelled for administering to a pa 
tient. 
More specifically speaking, the ampoule of my 

invention is of the type in which a medicament, 
preferably in solid or powdered form, is con 
tained in a medicament chamber, and by move 
ment of a certain member or members of the 
ampoule is caused to be liquefied preliminary to 
administering said medicament by the operation 
of the syringe. 
An object of my invention is to simplify the 

operation of causing the mixing of the water 
with the medicament in the preparation of the 
ampoule for the expelling of medicament in 
liquefied form. It has been proposed heretofore 
to use ampoules in which the dry medicament is 
admixed with a liquefying agent, an action 
brought about by the same plunger which causes 
ejection of the medicament, and the ejection and 
mixing have occurred simultaneously. This is 
a somewhat dangerous practice for ampoule con 
struction, for the first fraction of solution in 
jected is at times practically free of medicament, 
whereas the last portions will be too concentrat 
ed. Furthermore, oftentimes all of the solution 
may be injected before all of the medicament has 
become dissolved, and therefore there is no uni 
formity in the solution administered. Thus, if 
the solution were used for different patients, dif 
ferent concentrations of the solution might be 
administered to such patients, and obviously, this 
is not the desired result. With my present im 
proved ampoule construction the foregoing dif 
ficulties are obviated. 
Another disadvantage incident to the use of 

present types of ampoules or cartridges of the 
class of my invention arises in the fact that there 
is either a diaphragm between the medicament 
and the solution, which diaphragm has to be 
dislodged by movement in the ampoule, or there 
is a trap-door diaphragm which is required to 
be opened, or a plug required to be pushed out 
in order that the Solution may be mixed with 
the medicament. In Such types of construction 
the displaceable diaphragm, movable trap-door 
diaphragm, or plug, when forced out of normal 
position, interfere with the travel of the medic 
ament ejecting or expelling piston or plunger, 
and prevent the complete travel of the latter in 
such a way as to prevent administration of Con 
siderable of the medicated solution. 
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It is a further object of my invention to avoid 

the disadvantages of the types of construction 
last referred to. 
With the foregoing objects in view I have de 

vised a construction of syringe ampoule or car 
tridge which is water-tight, which is greatly sim 
plified in regard to the number and formation of 
the several parts, and therefore inexpensive to 
manufacture, which affords a perfect seal be 
tween the medicament compartment and the 
solution compartment containing the solution 
to be mixed with the medicament, and which 
ampoule is very easily insertable into the syringe 
for use. Moreover, in my construction I am en 
abled to effect the liquefying of the medicament 
without requiring a great amount of movement 
of the internal parts of the ampoule. 
Another object of my invention has been to 

produce a novel construction of ampoule where 
in the dry medicament is not only enabled to be 
liquefied in the advantageous manner previously 
referred to, but in which, also, gas may be gen 
erated providing the pressure medium for the ex 
pulsion of the medicament through the syringe 
instrumentalities, including the needle, by move 
ment of a Special expelling or ejecting plunger 
forming a part of the ampoule unit. My invention 
has to do especially with detail improvements in 
relation to the type of ampoule last referred to, 
One which is readily adapted to be used in con 
junction with a special construction of syringe 
of my invention disclosed in my pending appli 
cation for patent, Serial No. 361,781, filed Oc 
tober 18, 1940, now Patent Number 2,390,246. 
A full understanding of my invention will be 

had upon reference to the accompanying draw 
ings, in which modified constructions of my am 
poule are shown, and also in which drawings 

Figure 1 is a longitudinal sectional view of my 
ampoule in the condition in which it is manu 
factured and supplied to the user for employment 
in the Syringe, by which the medicament in the 
ampoule is to be administered. 

Figure 2 is a view similar to Figure 1, showing 
the medicament mixing plunger as when it has 
been moved in order to cause the medicament to 
be mixed with the liquefying water, and showing 
the expelling plunger just about in the position 
in which it displaces the closure between said last 
mentioned plunger and the liquid chamber Con 
taining the liquid for generating the gas. In 
this view dotted lines show, the syringe instru 
mentalities that may be used for moving the mix 
ing plunger initially to cause the medicament to 
be placed in solution, 



3 
Figure 3 is a view somewhat similar to Figures 
and 2, but showing the medicament expelling 

plunger as when it has been forced by the pres 
Sure of the gas contained in the ampoule to a 
position expelling a large portion of the medica 
ment. 

Figure 4 is a view similar to Figure 1, but illus 
trating a somewhat modified form of my in 
vention. 

Figure 5 is a transverse sectional view taken 
about on the line 5-5 of Figure 3. 

Figure 6 is a transverse sectional view taken 
on the line 6-6 of Figure 2. 

Describing my invention specifically, and re 
ferring to Figure 1 particularly, my ampoule in 
the state of its completed manufacture is con 
structed of the following primary parts: the 
tube of glass, the mixing plunger 2 which may 
be of plastic or similar material and which is pro 
vided with a medicament chamber 3 consisting of 
a hollow or tubular extension of the body of the 
plunger 2, a rubber or similar plug 4 for the outer 
end of the mixing plunger 2 and seated in a 
recess in said end so as to provide a closure for 
the adjacent end of the medicament chamber 5. 
Additionally, my ampoule construction com 
prises the expelling plunger 6 having the skirt 
portion 6a extending toward the mixing plunger 
2, the diaphragm or the partition T having the 
closure or plug 8 for normally closing a central 
opening 9 of said diaphragm or partition 7, and 
an end closure member 10 which is of the same 
construction, preferably, as the expelling plunger 
with its skirt 6a, so that these parts are inter 

changeable in the manufacture of the ampoule. 
It is notable that, in addition to the foregoing 

parts, I provide a gasket and guide ring if fixedly 
mounted in the tube or body , so that in the 
normal position of parts as seen in Figure 1, cer 
tain ports or openings 2 at the sides of the 
inner end of the medicament tubular extension 
are closed by the said gasket or guide rings ff. 

In the medicament chamber 5 of the member 3 
there will be received dry medicament, desig 
nated f3, and in the space or chamber provided 
between the expelling plunger 6 and the fixed 
partition 7 there will be received a gas generating 
substance in tablet or powdered form, as desig 
nated at 4. 

In the construction as above set forth, it is 
contemplated that the parts 4, , 6, 6a, 7, 8, and 
ft shall be made preferably of rubber. The parts 

, , and 0 are immovably implaced in the glass 
tube . w 
When the mixing plunger 2 is moved sufficient 

ly that the ports 2 are disposed to the right of 
the guide or gasket ring f as seen in Figure i, 
the liquid designated 15, and contained in the 
aspace between the parts 3, f, and 6, will be free 
to enter the medicament chamber and liquefy the 
dry medicament 3 in the latter. 
When the expelling plunger 6 is moved to the 

right as seen in Figure 1, from the position 
shown in said figure, the plug 8 will be displaced 
from the opening 9 of the diaphragm 7 and 
liquid contained between the plug 8, diaphragm 
, and member 0, will act upon the gas generat 
ing substance f4 and convert the latter into gas 
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used is one the construction of the special operat 
ing parts of which is illustrated in Figure 2 of 
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the drawings by dotted lines. Such a syringe will 
include a barrel or body into which the ampoule 
is introduced, and when introduced, the ampoule 
is given a slight longitudinal movement to cause 
a hollow needle 8 of the Syringe to penetrate or 
puncture the closure 4, and at the same time an 
abutment member 23 in which said needle 8 is 
located engages the rubber plug or closure 4 and 
causes the mixing plunger 2 to be forced in 
Wardly into the tube f of the ampoule so that the 
ports or openings 2 of the medicament contain 
ing extension 3 of the plunger 2 are carried to 
the right beyond the gasket and guide ring . 
This permits the distilled water or liquid 5 to 
enter the medicament chamber 5 and liquefy the 
dry medicament in the latter. As a result of this 
action, the mixing plunger 2 is disposed in the 
position shown in Figure 2, and by reason of the 
movement of said plunger and its member 3, and 
the fact that initially, incident to such move 
ment, the liquid 5 is incompressible, results in 
the transmission of the movement of the plunger 
2 and part 3 to the expelling plunger 6 for shift 
ing of the latter rightward into the position 
shown in Figure 2 also. The rightward move 
ment of the expelling plunger 6 causes it, by im 
pact, to displace the plug or closure member 8 
from the diaphragm or partition 7 and the water 
6 between the parts T and 0 is permitted to act 
upon the dry gas generating substance 4 to gen 
erate gas between the parts 6 and O, which gas 
places the expelling plunger 6 under pressure 
ready to expel the now liquefied dry medicament 
between the plunger 6 and the mixing plunger 2. 

It will be seen from the foi'egoing that the 
medicament is still trapped in the ampoule, along 

4) 

with the gas under pressure, and has thus far not 
been administered. However, referring to Figure 
2, it will be seen that the abutment, 23 cxtends 
from a valve chamber 9 containing a flexible tu 
bular valve 20 which is normally closed by the 
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under pressure in the chamber between the parts 
, and O. The liquid in the chamber between 
the parts 7, 8, and 0 is designated at 6. 

I will now describe the operation of my in 
vented ampoule under practical conditions of use 
in a syringe. 
The syringe with which my ampoule may be 
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plunger 22 of a spring actuated lever 21. In alline 
ment with the opening through the tubular valve 
20 is the penetrating needle T adapted to be in 
troduced to the flesh or person to whom the me 
dicament is to be administered. Thus, when the 
lever 2 is depressed so as to open the valve 20, 
the now liquefied medicament in the space be 
tween the expelling plunger 6 and the mixing 
plunger 2 will be expelled from the amopule 
through the puncturing needle f8, the valve 20, 
and the penetrating administering needle f7. In 
this operation, of course, the gas which is gen 
erated in the chamber between the parts O and 6 
acts, by its pressure, upon the expelling plunger 
6 and causes the latter to move toward the mixing 
plunger 2 to some such position as shown in Fig 
lure 3, dependent upon how long the lever 2 is 
depressed to maintain the valve 20 open. In ac 
complishing its expelling function the plunger 6 
is assisted by the skirt 6a, because the latter is 
adapted to enter the space between the medic 
ament chamber extension 3 and the interior wall 
of the tube . Said skirt member 6a is of suffi 
ciently narrow cross section as not to close the 
communication between the chamber 5 and the 
space between the parts 6, 2, and 3. The guide or 
gasket ring f, the partition , and the closure 
member 0 are always stationary relatively to the 
tube . 

Figure 3 shows the condition of the ampoule as 
when the expelling piston or plunger 6 has moved 
to expel a portion of the liquefied medicament 



through the administering means of the syringe. 
Different constructions of Syringes may be 

availed of for my invention so long as the general 
features of the syringe permit of the operation of 
the parts in the manner which I have described 
in reference to my anpoule of Figures 1 to 3 in 
clusive, Figures 5 and 6. 

I now refer to Figure 4 of my drawings, where 
in I show a modification of my invention, and in 
this modification those parts which are the same 
as used in my previously described construction 
are designated in the same manner by like refer 
ence characters. 

In this modification, however, I provide an 
expelling plunger 32. In this instance the ex 
pelling plunger is a rubber ring 32, fastened se 
curely to a tubular chamber 26, containing the dry 
gas generating chemical. Integral with this tu 
bular chemical containing chamber is a cylin 
drical extension 24. This is the part which will 

- telescope over chamber 3 to expel medicament 
liquid after the syringe valve is opened. 
This cylindrical extension has a central orifice 

24a normally closed by a rubber stopper 25. The 
dry gas generating substance 4 is placed in the 
chamber located in 26. 
The right hand end of this chemical containing 

tube 26 is closed by a displaceable closure mem 
ber 29 which in turn is held in place by a ring 28 
bearing tightly against the inside of the glass tube. 
In the right hand end of the tube of the 

ampoule of this modification there is located a 
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chamber of the tube or body . 
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closure member 30 having a central long recess 3 
and made of rubber for effecting sealing. 
The operation of my last mentioned anpoule 

is as follows: When the ampoule is inserted in the 
syringe, the mixing plunger 2 is moved rightward 
in the same manner as previously described, and 
the rubber plug or member 4 is punctured. This 
permits the distilled water or liquid 5 to enter 
the medicament chamber 5 and convert the me 
dicament into solution, Simultaneously with the 
movement of the plunger 2 to the right, as seen 
in Figure 4, the liquid 5, by being compressed, is 
caused to force the plunger 32, along with its en 
tire assembly 24, 25 and 26 to the right. The cy 
lindrical tube 26 forces the closure member 29 
away from its retaining ring and holder 28 and 
displaces it between the parts 28 and 30 which 
space contains the liquid for acting on the dry 
gas generating substance 4 in the member 26, 
generating Sufficient gas under pressure to act 

one such as is disclosed in my identified copend 
ing application, the syringe is made to provide 
an abutment to engage the outer face of the 
closures 0 or 30, as the case may be, so this part 
will be held from outward displacement, when 
the gas under pressure is generated in the gas 

Likewise, after 
the medicament of the ampoule is administered, 
and before the ampoule is thrown away, the part 
0 or 30, is punctured by a hollow needle to pers 

mit the gas to exhaust from the ampoule, so no 
possibility of exploding of the latter, by dropping 
or mishandling, will arise. 

Having thus described my invention, what 
claim as new and desire to secure by Letters Pat 
ent of the United States, is: 

1. An ampoule comprising a tubular body, a 
mixing plunger at one end of the body, movable 
thereinto, and comprising a puncturable plug, a 
stationary closure at the other end of the body, 
said mixing plunger having a hollow portion 
forming a medicament containing chamber, said 
chamber having ports for establishing communi 
cation between the interior of the chamber and 
the space within the body, a member stationary 
in the body normally closing said ports until the 
mixing plunger and chamber are moved inwardly 
of the body, and a medicament ejecting plunger 
Spaced from the mixing plunger and providing 
a space in the body for a medicament liquefying 
agent. 

2. An ampoule comprising a tubular body, a 
mixing plunger at One end of the body, movable 
thereinto, and comprising a puncturable plug, a 
stationary closure at the other end of the body, 
Said mixing plunger having a hollow portion 
forming a medicament containing chamber of 
Smaller diameter than the said plunger and mov 
able therewith and extending inwardly therefrom, 

10 said chamber having lateral ports for establishing 

upon the plug or closure 25 and the expelling 
plunger assembly 32, 26, 25, 24 to perform the 
medicament expelling function when, by opera 
tion of valve means such as 20 in Figure 2, the 
medicament is released to flow from the medic 
ament chamber and portion of the tube in which 
the liquefied medicament may be disposed. 
In the modified construction of Figure 4, there 

fore, it will be understood that the mixing plunger 
2 moves to the right, as before, and the expelling 
plunger assembly 24, 32, 26, 25 first moves to the 
right on dissolving of the medicament, and then, 
under the pressure of gas generated, will move to 
the left upon release of the medicament to flow 
out of the ampoule. 

It will be apparent that in reference to both 
the modified embodiments of my invention, the 
various parts may be assembled in a very easy 
manner, are simple of manufacture, and enable 
the ampoule to be produced at a relatively low 
cost, thus obtaining the advantages first outlined 
herein as attributable to my construction. 

In the Syringe in which my anpoule is used, 
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communication between the interior of the cham 
ber and the space within the body, a member 
stationary in the body normally closing said ports 
until the mixing plunger and chamber are moved 
inwardly, of the body, and a medicament ejecting 
plunger spaced from the mixing plunger and pro 
viding a space in the body for a medicament 
liquefying agent. 

3. An ampoule as claimed in claim 1, in which 
Said port closing member is a gasket ring sur 
rounding the medicament chamber, 

4. An ampoule as claimed in claim , in which 
the chamber is smaller in diameter than the mix 
ing plunger and spaced from the inner walls of 
the body, and the ports closing member is a ring 
Surrounding the medicament chamber. 

5. An ampoule as claimed in claim 2, in which 
the ejecting plunger is formed with an axial skirt 
extension adapted to enter the space between the 
medicament chamber and the walls of the body 
for medicament expelling action. 

6. An ampoule as claimed in claim 2, in which 
the ejecting plunger is formed with an axial skirt 
extension adapted to enter the space between the 
medicament. chamber and the walls of the body 
for medicament expelling action, said skirt being 
of less cross sectional area than that of the space 
between the chamber and body. 

7. An ampoule as claimed in claim 1, combined 
with a partition having an opening therethrough 
and Spaced from the ejecting piston on the side 
Opposite the mixing plunger to form a compart 
ment for a gas generating substance, a gas gen 
erating substance in the last mentioned compart 
ment, a closure for the opening of the partition 
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displaceable from the opening, liquid between the 
medicament chamber and ports closing member, 
and the ejecting plunger, and liquid between the 
partition and its opening closure, and the sta 
tionary closure of the body. 

8. An ampoule as claimed in claim 1, combined 
with a partition having an opening therethrough 
and spaced from the ejecting piston on the side 
opposite the mixing plunger to form a compart 
ment for a gas generating Substance, a closure 
for the opening of the partition displaceable from 
the opening by abutment with the ejecting piston, 
liquid between the medicament chamber and ports 
closing member, and the ejecting plunger, and 
liquid between the partition and the stationary 
closure of the body, the ejecting plunger having 
a portion for engaging the closure of the parti 
tion, for opening the compartment for the gas 
generating substance to the last mentioned liquid, 
and means sealing the last compartment from 
the , liquid between the mixing and ejecting 
plungers. 

9. An ampoule comprising a tubular body, a 
first mixing plunger at one end of the body mov 
able inwardly in the body and comprising a needle 
puncturable plug, a stationary closure closing the 
other end of the body, a second medicament 
ejecting plunger in the body between and spaced 
from the first plunger and the closure to provide 
a liquid space between it and the first plunger 
and a pressure space between it and the closure, 
one of the said plungers having a medicament 
holding chamber having means to establish Com 
munication between it and the liquid space be 
tween the first plunger and the ejecting plunger, 
a normally stationary member in the body dis 
posed so as to normally close the medicament 
chamber, a liquid between the first plunger and 
the ejecting plunger, the first plunger being mov 
able inwardly in the body to act on said liquid 
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and to effect movement of the medicament cham 
ber while the said stationary member is station 
ary, whereby to open up the medicament chamber 
for receiving the said liquid for providing fresh 
medicament to be administered from the ampoule. 

10. An ampoule comprising a tubular body, a 
first mixing plunger at one end of the body mov 
able inwardly in the body and comprising a needle 
puncturable plug, a second medicament ejecting 
plunger in the body spaced from the first plunger, 
one of said plungers having a medicament hold 
ing chamber having means to establish communi 
cation between it and the space between said 
plungers, a member normally stationary in the 
body and positioned to close the medicament 
chamber against the communication mentioned, 
a liquid between said plungers, the first plunger 
being movable inwardly in the body to effect 
movement of the medicament chamber while the 
said stationary member remains stationary to 
Open communication of the medicament chamber 
to the liquid space, for producing freshly made 
medicament, and means for effecting ejectin 
movement of the ejecting piston. 
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