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My invention relates to hypodermic syringes

of the kind embodying a normally sealed medica-

ment package or cartridge.

I have aimed to provide improved means for
hypodermic medication, particularly with a view
to obtaining greater economies in the cost of me-
dicament packages or cartridges and in this way
to promote more extensive use of a higher type
of hypodermic medication. I have also aimed
to provide an improved hypodermic syringe and
medicament cartridge designed for promoting
sterility in hypodermic injections under the many
conditions and requirements of this practice. A
further object of my invention is to improve the
construction of hypodermic syringes and medica-
ment cartridges with.a view to preventing or
avoiding contaminations which are apt to result
from the use of prior devices as for example
where a second injection is made with the same
cartridge and the medicament is contaminated
by reason of the sucking-back action through
the needle. Another objection to prior devices
which is overcome by my invention is the trou-
bles incident to rubber stoppers on the cartridge
tubes being forced off or released on account
of internal pressure of the fluid medicament dur-
ing the ejecting operation.

Among the further objects of my invention
is the provision of an improved hypodermic syr-
inge and medicament cartridge one of the fea-
tures of which is an aseptic packaging and dis-
pensing cartridge having a plurality of sepa-
raté medicament containing chambers whereby
given quantities or varieties of medicaments are
selectively available in a single cartridge, thus
promoting  certain economies and advantages
in the practice of hypodermic medication re-
ferred to hereinafter.

A further object of my invention is to provide
as a new article of manufacture, a plural cham-
ber hypodermic cartridge.

A further object is to provide an nnproved
hypodermic syringe in which the medicament
is discharged from the medicament containing
chamber of the. cartridge by a piston closure in

the lower end of the cartridge caused fo eject

the medicament by downward movement of
plunger means on the syringe.
- Other objects and attendant advantages will
be appreciated by those skilled in this art as the
invention .becomes' better understood by refer-
ence.to the folowing description when consid-
ered in connection with the accompanying draw-
ing, in which— .

Fig-ure 1is a longitudinal sectlon of 8 hypo-

dermic syringe and cartridge therefor, embody-
ing my invention;
Fig. 2 is a fragmentary longitudinal section

‘showing a modified form of medicament ejecting

means;
PFigs. 3 and 4 are longitudinal sections showing
different forms of medicament containing car-
tridges in accordance with my invention;
Fig. 5 is a longitudinal section, part in ele~

vation, of a modified form of hypodermic syr- 10

inge embodying my invention;

Fig. 6 is a top view of the plunger part of the
syringe shown in Fig. 5;

Fig. T'is an elevation of the removable car-

‘tridge container used with the form shown in 15

Fig. 5; and
Fig. 8 is a cross-section taken on the section

line 8—8 of Fig. 5.

My invention contemplates the provision of a

medicament containing cartridge or package 20

having a plurality of separate medicament con-
taining chambers each of which is preferably per-
manently sealed at one end and is provided with
a normally closed sealing means at the opposite

end such, for example, as a pierceable piston clo- 25

sure adapted to eject the fluid medicament by
being forced lengthwise in the chamber, also
the provision of a suitable hypodermic syringe
or holder in which the plural chamber cartridge

may be positioned with any selected chamber in 3¢
The
" cartridge or ampule, as it is sometimes called,

fluid ejecting relation with the needle.

may be constructed in any of various ways and
of different materials, but I prefer to employ a

tubular glass body. Within this body I provide 35

one or more partitions dividing the body into a
plurality of separate chambers each adapted to
contain a fluid medicament in sterile condition
and isolated from the other chamber or cham-

bers in the body. These partitions may extend 4o

lengthwise of the tubular body or transverse
thereto and may be formed in various ways. The
chambers in each cartridge may be of the same
or different volumetric capacity and may con-

tain the same or different medicaments accord- 45

ing to the conditions or requirements of use, as
will be explained more fully hereinafter. By
making the chambers permanently sealed except
at the fluid ejection end and by providing a plu-

rality of such chambers in a single tubular body go

I obtain greater economy in cost of manufac- -
ture and at the same time obtain certain distinet
advantages and avoid certain objections in prior
art devices. For example, it is common prac-

- tice to use medicament containing qartridges in 55
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the form of glass tubes having a rubber piston
type closure in one end and a rubber stopper at
the opposite end. These rubber stoppers, clo-
sures or tips not infrequently are forced off or
are loosened from the tube by internal pressure
of the fluid during the ejecting operation, par-
ticularly when the needle encounters dense tis~
sue or bony structure, causing loss of the fluid
and embarrassment to the practitioner on ac-
count of the necessity of reloading the syringe

and making a second application. Again, where -

a second injection is to be made with fluid from
the same cartridge, or where the remaining fluid
is used for an injection on another patient (a
practice to be condemned), there is considerable
likelihood of contamination on account of the
back-suction of blood or matter from the pa-

tient’s tissue with the result that if the medica-

ment is to be sterile for each injection it is neces-
sary to employ a fresh cartridge for every use.

With my iavention the multichamber cartridge

can be produced approximately at the cost 6f a

single cartridge, thus reducing the cost of car-.

tridges per application and promoting more gen-
eral use of a higher type of hypodermic medica-
tion. Cartridges made according to my invention
lend themselves particularly well to embodiment
in convenient sizes and capacities so that less
space is occupied for packing, carrying and stor-
age. Another advantage is that the cartridge is
quickly accessible for second use because it is
only necessary for the practitioner to reposition
or index the cartridge in the syringe. This in-
vention is also particularly advantageous where
the treatment calls for predetermined quantities
or medicaments desigriated by number, such &s
treatment No. 1 and No. 2, inasmuch as the sin-
gle cartridge contains plural chambers which may
be designated by the particular treatment nu-
merals and used selectively or in succession.
The medicament containing cartridge or pack-
age shown in the drawing is in the form of 2
glass tube designated generally by the reference
numeral 0. This tube is provided with one or
more interior partitions which may be either Ion-
gitudinally or transversely disposed in such
manner as to form a plurality of separate and
independent medicament chambers permanently
sealed at one end and normally sealed at the op-
posite end by a closure which may also serve as a
plunger for ejecting the fluid medicament. A
cartridge having interior partitions longitudinal-
ly and transversely disposed in accordance with
the invention herein disclosed is illustrated in my
application for patent, Serial No. 753,826, filed
November 20, 1934. Where the partitions are
transversely disposed as shown in the drawing
the cartridge is divided intc two chambers. In
the form shown in Figure 1, a transverse parti-
tion tl is cast or otherwise suitably formed inte-
gral with the cylindrical body or cartridge divid-
ing the same into chambers 2 and 13. In the
form shown in Fig, 3 a partition {4 is inserted
and sealed at its peripheral edge in an internal
groove in the wall of the cartridge. In the form
shown in Fig. 4 the tubular glass body is con-

- stricted at a medial point as at 15 by pinching,
. or by a rolling or spinning operation when hot,

70

78

or by any other suitable method, to permanently
separate the medicament chambers and seal the
inner end of each such chamber from the other.
This I believe to be the most commercially prac-
ticable form because of its structural merit, as
well as its low cost of manufacture. Each medic-
ament chamber is normally sealed at its open

2,158,504

end by suitable means such as a rubber piston
type closure 18, the periphery of which may be
grooved to facilitate the piston action and im-
prove the sealing condition. In this form of my
invention each rubber piston is adapted to ke
plerced by a needle or canula having communi-
cation with the hypodermic needle or formed in-
tegrally therewith. My invention, however, in
its broader aspect is not limited to this partic-
ular means of closing the open end of each cham-

‘ber or of ejecting the fiuid medicament but com-
--prehends any suitable means for closing such

open ends and also any suitable means for estab-
lishing a fluid ejection passage communicating
between the selected chamber and the hypoder-
mic needle. It will be noted that the cartridge
is a self-contained unit, ready for immediate
use, which may be produced as a separate arti-
cle of manufacture, the respective chambers of
which are norinaily sealed and contain prede-
termined quantities or varieties of med_lcament
according to the intended use.

The hypodermic syringe of which the medica~
ment containing cartridge is a component part,
may be suitably formed to hold the cartridge.
The syringe includes a hypodermic needie and
means preferably in the nature of a plunger for

10

ib5

20

25

manipulation by the fingers for effecting the .

ejection of the medicament from the cartridge.
The embodiments herein shown are for purpose
of illustration, one form, Fig. 1, having a plunger
for forcing the cartridge lengthwise in the barrel-
like body of the holder and having means within
the holder for causing the lowermost piston to
be forced lengthwise in its chamber in a2 fuid
ejecting action when the cartridge is so moved,
and the other form, Fig. 5, having means for
forcimg the selected piston lengthwise in its
chamber while the cartridge remains at rest.
Referring more particularly to Fig. 1, the barrel
body {17 is equipped at its lower end with o suit-
able removable hypodermic needie {8 which in
this instance is extended inwardly to provide a
canula {8 adapted for piercing the piston. With-~
in the barrel body is provided a stationary abut-
ment 24 located a distance from the needle end
of the body corresponding substantially with the
length of the longest chamber within the car-
tridge. In the operating condition, the cartridge
rests on the abutment 21, the piston 16 bearing
directly against said abutment. The barrel body
is equipped at its upper end with a suitable plung-
er 22 the head 23 of which bears against the ad-
jacent end wall of the glass tube and is adapted
by operation of the plunger to force the cartridge
lengthwise in the barrel body in a fluid ejecting
stroke without disturbing the upper piston, it be-
ing observed that the fluid in the lower chamber
13 will be displaced through the hypodermic
needle by reason of the piston action. In this
instance, the plunger 22 is guided in a bearing cap
24 threaded onto the barrel body. Suitable finger
grips are provided for manipulating the plunger.
It is immaterial whether the piston is pierced by
the canula §9 by the act of inserting the cartridge
into position or by the action of the plunger after
the syringe and cartridge have been completely
assembled. I provide on the inner face of each
piston one or more projecting bumper elements
25 adapted to strike against the partition or end
wall {1 to prevent the point of the piercing canula
from striking said wall.

In the form shown in Fig. 2 the hypodermic
needle 18 and the canula 19 are formed integral
with a piston abutment 26 and this part is also
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shaped to provide an annular retaining collar 27.
A nut element 28 clamps the retaining collar 27

against the lower threaded end of the barrel body

11, thereby securing the needle element in posi-
tion. The barrel body may be cut away as at 29
in order to expose the cartridge to view.

. In Figs. 5, 6, 7T and 8 I have shown a modified
form in which the cartridge (0 is held in the
barrel body against lengthwise movement and
the piston 16 is forced upwardly into the medica-
ment chamber 13 by means of thrust element or

< abutment 31 operated by a plunger device 32

through the intermediary of suitable flexible ele-
ments such as spring ribbons. 33. "In this form
the canula 34 is extended into close proximity

- to the partition (1 in order that substantially all
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of the fluid may be ejected. The cartridge may
be retained in the holder body by any. suitable
means which will permit of selective positioning
or indexing of the cartridge to place any selected
medicament chamber in ejecting relation with
the hypodermic needle. In this instance I have
shown the cartridge 10 inserted into a removable
cartridge holder or container through the lower
open end thereof. This cartridge container in
turn is adapted to be inserted into the barrel body
through the opehing 36 in the movable plunger
element and releasably retdined in operative posi-
tion on the barrel body by means of a baycnes
joint connection 37 or any suitable means, The
face of the rubber piston closure {6, shown in
Fig. 5, is covered by a thin metallic sheath 38
which may be of aluminum or a suitable metallic
foil pierceable by the canula and serving to add
rigidity to the face of the piston. This sheath
not only reenforces the face of the piston and
prevents distortion of the latter by reason of the
action of the piston engaging member but is also
adapted for flaming before use of the cartridge.
The sheath may be advantageously employed in
all forms of the invention above described and
is also adapted for general application to any
medicament cartridge having a'piston closure.
Among the advantages of my invention will be
noted the novel embodiment of a medicament
cartridge within a hypodermic syringe in which
the medicament containing chamber is sealed at
its upper end and has a pierceable plunger
closure in its lower end and in which the hand op-
erated plunger is moved in a downward stroke
to effect discharge of the medicament from the
chamber through said closure which in turn has,
in effect, a movement opposite to that of said
hand plunger resulting either from downward
bodily movement of the cartridge as in the form
shown in Pigure 1, or upward movement bf the
piston closure as in the form shown in F1g 5.
Another advance in this art which promotes
greater practicability of my invention is the
bodily movement of the cartridge by direct manu-
al operation of the plunger to effect discharge of
the medicament through the hypodermic needie.
In this connection, it will be noted that the
plunger acts against the end wall of the glass
tube and effects discharge of the liquid medica-
ment by a pressure stroke direetly against the

‘butt-end of the tube without disturbing the

piston closure in the adjacent end of the tube.
This eliminates any tendency to dislodge or dis-
place the closure adjacent to the plunger head
and insures against undue displacement or leak-
age of the medicament. Still another advance is
the provision of the plural chamber cartridges
which are used in a new and distinctive manner
and are a factor in avoiding or eliminating con-

tamination. It will be readily apparent to those
skilled in this art that my invention enables
greater economy in the cost of cartridges and
also promotes more extensive use of a higher type
of sterile hypodermic medication. )
The term “medicament” is used herein and

in the claims as meaning any liquid or fluid medi- -

cine to be administered by means of hypodermic
injection. The claims are, therefore, to be in-
terpreted broadly with this in mind; and while I
have, for purpose of illustration, shown and de-

3
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scribed several embodiments, it should be under-

stood that my invention may be embodied in
other forms within the spirit and scope of the

‘appended claims, in which I claim:

1. A hypodermlc syringe having a hypodermic

‘needle and a tubular cartridge provided with a

plurality of medicament containing chambers
sealed from one another each permanently closed
at one end and having a pierceable closure at
the opposite end, each of said closures being
pierceable by the hypodermic needle while main-
taining the seal between the chambers, whereby
to permit of selective ejection of the medicament
contents of the several chambers for hypodermic
injection of said medicament through the needle.

2. In a hypodermic syringe comprising, in
combination, a medicament cartridge having a
plurality of separate medicament containing
chambers each provided with a pierceable piston
closure, a cartridge holder equipped with a hypo-
dermic needle, the medicament cartridge being
held in the holder in a stationary position with
one of its piston closures in ejecting relation to
the needle, said piston closure in such relation
being in close proximity to the needle of the
holder, means for piercing said plunger closure
for. establishing communication between said
chamber and the hypodermic needle, said car-
tridge and piercing means adapted to be brought
into operativ : relation with any piston closure in
said ejecting position, and plunger means on the
holder including a piston engaging member for
forcing the piercing piston closure into its cham-
ber for ejecting the medicament through the
needle,

3. A cartridge for use in a syringe having a
piercing hypodermic needle through which the
contents of the cartridge can be ejected, said
cartridge comprising a tubular body open at each
end and having a fixed, permanent and imper-
forate partition intermediate its ends dividing it
into separate non-communicating chambers, and
a piston closure in the outer end of each cham-
ber, each chamber being permanently separated
from the other by said partition, and each cham-
ber being imperforate between the partition and
its piston closure, the contents of each chamber
being dischargeable therefrom independently .of
the other when the cartridge is used in a syringe
adapted. to receive either end thereof in cooper-
ative relation with a canula or hypodermic needle,
and when the piston closure at such end is moved
inwardly into its respective chamber in a piston
action for forcibly expelling the contents thereof
through the said canula or needle. :

4. A syringe comprising, in combination, a
cartridge holder, a plunger, a canula or needle
projecting within the cartridge holder, a car-
tridge comprising a tubular body open at each
end and having a fixed, permanent and imper-
forate partition intermediate its ends dividing
the body into separate incommunicable cham-
bers, and a piston closure in the outer end of
each chamber, each chamber being separated
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from the other by said partition, the piston clo-
sures being individually pierceable by said canula
depending on selective positioning of the cartridge
in the holder with either end of the cartridge
in cooperative relation with said canuls, and an
abutment fixed in the cartridge holder adjacent
to said canula, the cartridge adapted to be posi-
tioned within said holder intermediate said
plunger and sald abutment with said abutment
bearing against the piston closure pierced by the
canula and the plunger bearing against the op-
posite end of the cartridge body so that thrust
of the plunger is directly against said body, the
plunger being operable to -move the cartridge
lengthwise in the holder and force the pierced
piston closure against said abutment inwardly
into its chamber to forcibly expel the contents
thereof through said canula, the cartridge being
reversible end for end in the holder to position
the other chamber in said cooperative relation
between the plunger and the abutment,

5. A syringe comprising, in combination, a
cartridge holder, a plunger, a canula or needle
projecting within the cartridge holder, a car-
tridge comprising a tubular body open at each
end and having a fixed, permanent and imper-
forate partition intermediate its ends dividing
the body into separate incommunicable cham-
bers, and a piston closure in the outer end of each
chamber, each chamber being separated from the
other by said partition, the piston closures being
individually pierceable by said canula depending
on selective positioning of the cartridge in the
holder with either end of the cartridge in coop-
erative relation with said canula, and an sabut-
ment fixed in the cartridge holder adjacent to

~ said canula, the cartridge adapted to be posi-

65

tioned within said holder intermediate said
plunger and said abutment with the plunger
bearing against one end of the cartridge body
and the abutment bearing against the pierceable
piston closure, the plunger being operable to move
the pierced piston closure inwardly into its cham-
ber to forcibly expel the contents thereof through
said canula, the cartridge being reversible end
for end in the holder to position the other cham-
ber in said cooperative relation between the
plunger and the abutment.

6. A syringe comprising, in combination, a .

cartridge hoider, & plunger, a canula or needle
projecting within the cartridge holder, a cartridge
comprising a tubular body open at each end and
having a fixed, permanent and imperforate par-
tition intermediate its ends dividing the body
into separate incommunicable chambers, and a
piston closure in the outer end of each chamber,
each chamber being permanently separated from
the other by said partition, the piston closures
being individually pierceable by said canula de-
pending on selective positioning of the cartridge
in the holder with either end cf the cartridge in
cooperative relation with said canula, and an
abutment fixed in the cartridge holder adjacent

2,153,504

to said canula, the cartridge adapted to he po-
sitioned within said holder intermediate said
plunger and said abutment, one of which said
plunger and abutment hears against the pierced
piston closure and the other against the oppo-
site end of the cartridge body, whereby upon
relative movement between the plunger and the
abutment in a medicament expelling action said
pierced piston closure will be forced inwardly
into its chamber to forcibly expel the contents
thereof through said canula, the cartridge being
reversible end for end in the holder to positior®
the other chamber in sald cooperative relation
between the plunger and the abutment,

7. A medicament cartridge comprising a tube
open at both ends and imperforate between its
two ends, said tube having an imperforate trans-
verse partition intermediate its two ends dividing
the tube into two moncommunicating chambers,
and pierceable piston closures for the two ends of
the tube, said tube being of uniform internal
cross section from the dividing partition to each
end, whereby the pistons may be forced into the
tube for ejecting the contents thereof through the
plerceable piston that is being forced into the
tube.

8. A medicament cartridge of the type com-
prising a tube which is open at both ends and is
provided at its two ends with sealing piston clo-
sures that are pierceable by 2 canula and forcible
into the tube to eject the contents thereof through
the canula, characterized by the fact that the

_tube is provided with an imperforate partition

intermediate its ends dividing the same into two

non-communicating sealed chambers and is im- 15
" perforate between the partition and the two ends

of the tube whereby the contents of a tube may
be ejected only through a piston closure that is
being forced into the tube.

9. A sealed hypodermic cartridge comprising a
tube having a plurality of separate non-commu-
nicating medicament containing chambers each
rermanently closed at one end and having a
pierceable piston closure at the opposite end
pierceable by a hypodermic needle for discharg-
ing the conients of the associated chamber
through the needie.

10. A medicine cartridge for use in 2 hypo-
dermic syringe, comprising a main tubular body,
a flxed transverse partition intermediate the ends
of the body and dividing the same into two sealed
incommunicable chambers, pierceable piston

_closures at the opposite ends of the tubular body,

said piston closures being pierceable by a hypo-
dermic needle and movable into the body for
ejecting the contents of the associated chamber
through the needle, said tube being impertforate
between its two ends, and said partition being
constructed and arranged to retain its position in
the body during movement of either piston clo-
sure, to maintain the two chambers separate.
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