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This invention relates to hypodermic syringes, 
particularly the tubes or cartridges therefor. The 
invention also has reference to a closure cap 
adapted to close and seal the tube or cartridge 
of a hypodermic Syringe, or a phial or container 
which receives a serum, medicament or the like. 

Objection to the use of the several types of 
cartridge now employed including a glass tube 
arranged to be punctured at one end by a can 
nula, has been made because of the difficulty of 
properly Sterilizing the part to be pierced by the 
cannula. This is true not only of the usual tube 
Sealed at the end by a rubber plug but it also ap 
plies to the device of my U. S. Letters Patent No. 
1,843,554. In the employment of the device of 
Said Letters Patent, I have found when the metal 
cap and rubber diaphragm are forced into place 
to close one end of the cartridge, the pressure ex 
erted on the rubber in making a leak-tight joint 
is Such. that distortion of the rubber at the aper 
ture of the metal cap may occur. This distor 
tion may occur as a depression of the rubber at 
the aperture which allows foreign septic matter 
to become lodged in the cap, making cleansing 
difficult. Alcohol or other antiseptic may be em 
ployed to wipe off the puncturable part of the 
various types of cartridge before the cannula is 
inserted, but spores are not usually killed there 
by. Flaming of the part to be pierced is not sat 
isfactory because it is difficult to insure that the 
germs and spores are removed from rubber there 
by, and also if the rubber burns and the needle 
is thrust through charred material it may intro 
duce harmful impurities into the blood stream. 
In addition I have found that the pressure on 
the rubber diaphragm of the cap described in Said 
Letters Patent has sometimes resulted in mak 
ing the rubber curl at its edges where it joins the 
mouth of the tube, which may result in a leak 
at this point. 
An object of the present invention according 

ly is to do away with the disadvantages above 
noted and to provide a cartridge which may be 
readily flamed to remove spores, bacteria and 
the like. 
avoid the objectionable distortion of the dia 
phragim Seal of the cap. 
The same objects and advantages also apply 

to another form of the invention as illustrated 
herein in connection with a closure cap for a 
phial or container. 
The invention accordingly comprises the novel 

devices and combinations thereof, specific em 
bodiments of which are described herein by way 
of example only and in accordance with the man 

s 

Another object of the invention is to . 

(C. 128-28) 
ner in which I now prefer to practice the inven 
tion. -- 

This application is a continuation in part of 
my pending application Serial No. 502,320, fled 
December 15, 1930. 5 

Referring now to the accompanying drawings 
which form a part of this specification and illus 
trate by way of example, embodiments of the 
invention:- 

Fig. 1 is a sectional elevation of the syringe 10 
showing a form of the improved cartridge with 
the cannula projecting through the cap; 

Fig. 2 is an elevation of the cartridge itself, 
showing also four colors for plugs to designate 
strength of solutions; 

Fig. 3 is an enlarged longitudinal Sectional ele 
vation of the cap end of the cartridge; 

Fig. 4 is an enlarged plan view of the sealing 
diaphragm showing the preferred manner in 
which it is made up; 

Fig. 5 is an enlarged longitudinal sectional ele 
vation of a modified form of the cap end of the 
cartridge; 
. Fig. 6 is a sectional elevation of another form 
of Syringe; 25 

Fig. 7 is a plan view of the phial or container 
shown in Fig. 8; 

Fig. 8 is a vertical sectional view, partly in ele 
vation, of a phial or container having my novel 
closure cap applied thereto; 

Fig. 9 is a plan view of the phial or container 
shown in Fig. 10; 

Fig. 10 is an elevational view illustrating a mod 
ification of the invention; and 

Fig. 11 is a vertical Sectional view illustrating 35 
a modified form of closure cap. 
The syringe of Fig. 1 includes a tubular car 

tridge holder adapted to retain the cylindrical 
cartridge or tube 2 which is preferably of glass. 
In order to permit the admission of the cartridge 40 
the holder has an opening 3 which is of proper 
length for this purpose. In order to hold the car 
tridge in place the upper end is engaged by ro 
tatable plug 4 having exterior screw-threads 5 
coacting with interior screw-threads 6 on the up 
per part of the holder . The top of this plug 
is provided with a knurled portion so that it 
may be rotated to move it towards or away from 
the end of the cartridge. The lower end of the 
plug is provided with depending flange 8 which 50 
fits around the upper end of the cartridge. Pass 
ing through the plug is the plunger shaft 9 at 
the upper end of which is the hand grip to and on 
the lower end of which is the plunger f, pro 
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vided with a dished portion 2 in the face there- 55 
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of. The plunger coacts with the piston f3 which 
when forced downwardly by the plunger exerts 
pressure on the anesthetic or other liquid 4 cona 
tained in the cartridge. The cavity or dished 
portion 2 provides an annular edge on the plung 
er which engages the piston plug 3 and prevents 
the plunger from slipping with possible fracture 
of the glass tube when pressure is applied there 
On through the hand grip 0. The usual finger 
grip 5 at the upper end of the syringe is pro 
vided to be gripped when the plunger is forced 
downwardly by the pressure of the hand on the 
hand grip 0. The plugs are preferably given 
distinctive colorings to indicate the 'strength of 
the solutions therein. For example, as shown in 
Fig. 2 the colors selected are orange, tan, blue 
and green representing different strengths of an 
esthetic medicament employed. 
As shown more clearly in Figs. 2 to 4 inclusive, 

the piston 3 closes one end of the cartridge and 
the opposite end is closed by a crimped cap, the 
closure effected by the cap being such that 
enormous pressure may be brought to bear on 
the liquid in the cartridge by pressure of the 
hand on the plunger, it being necessary to use 
such pressure under certain conditions of opera 
tion with syringes of this type, without danger 
of opening the closure and thereby causing a 
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leak of anesthetic solution into the patient's 
mouth or elsewhere. The tube 2 has its side wall 
pinched in near the end of the tube so as to pro 
vide an annular recess f6 and at the same time 
the inner bore of the tube is lessened as shown - 
at fl. Over the end opening, opposite the plug 
3 is placed the closure cap. This cap comprises 

a cup-shaped metal portion f8 and a diaphragm 
portion therein made up preferably of successive 
layers of rubber, cloth, rubber and metal foil. 
The metal portion is generally cylindrical in 
form having an open end, the edges of which , 
are crimped as shown at 9 into the recess 6 so 
that the cap makes a fluid-tight engagement ca 
pable of resisting high pressure, independent of 
the other parts of the syringe. 
The metal portion, 8 of the cap is provided 

with a hole 20. The diaphragm is disk-shaped 
and consists preferably of a layer 2 of rubber, 
an intermediate layer of stiffening material such 
as cloth 22, and another layer of rubber 23. 
The layers of rubber 2 and 23 with the cloth 22 
sandwiched between are preferably made up by 
laying down a sheet of unvulcanized rubber com 
pounded for vulcanization, then a layer of cloth 
over which is placed another layer of unvulcan 
ized rubber compounded for vulcanization. 
These three layers are rolled together and then 
vulcanized, after which a layer of aluminum foil 
24 of non-oxidizing type and preferably of alu 
minum about .002 inch in thickness is placed over 
the last layer of rubber. The thickness of the 
foil will vary somewhat in accordance with the 
character of the metal employed. The foil should 
be of Such thickness that it will resist the usual 
handing to which cartridges of this type are 
subjected, but will readily permit the cannula to 
pass therethrough. The foil 24 may also be of 
tin or copper or the like. In addition, aluminum, 
tin, copper, or equivalent foil may be plated, as 
with chromium or the like, and used as above 
specified. The assembly of rubber, stiffening 
material and rubber should also be of Such thick 
ness and character to readily permit the passage 
of the cannula, therethrough. The assembled 
rubber, cloth, rubber and foil is then cut into 
disk-shaped diaphragms by a suitable die and is 
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assembled into the metal portion 8 of the cap. 
The metal and diaphragm are then assembled on 
the end of the tube 2 and crimped in place to 
make the leak-tight joint mentioned. 
When the cartridge as so prepared is assembled 

in the holder, the cannula 25 passes through 
the foil, rubber, cloth, and rubber and into the 
interior of the tube 2. When pressure is exerted 
on the piston plug, the liquid will then flow under 
pressure through the cannula. 
In preparing the cartridge as indicated, all 

parts are thoroughly sterilized and the anesthetic 
or other medicament contained in the cartridge 
is introduced in aseptic condition. The process 
of filling is preferably the same as that set forth 
in my aforesaid United States. Letters Patent. 
Assuming that the rubber and cloth have been 
properly sterilized when the aluminum foil is as 
sembled with it and the whole placed on the end 
of the tube, the aluminum foil serves to prevent 
bacteria, spores and the like from gaining ac 
cess to the rubber and cloth within. When 
pressure is employed in assembling the cap on 
the tube, the aluminum foil is forced tightly 
against the inner edges of the aperture 20 and 
makes a tight joint therewith. Septic matter 
may, of course, occur on the outside of the alu 
minum foil but this will be removed by flaming 
as indicated below. In assembling the rubber 
and cloth it may be desired to employ only one 
thickness of rubber covered by a layer of cloth 
and to vulcanize the rubber without the cloth 
being applied thereto. In that event it may be 
desirable to soak the cloth in an antiseptic na 
terial such as phenol or mercurochrome or the 
like or otherwise independently sterilize it before 
it is assembled with the rubber. Such an as 
sembly is shown in Fig. 5 wherein the cloth layer 
26 impregnated with antiseptic material as men 
tioned, is shown assembled with a single layer of 

: rubber 2. The layer of aluminum foil 24 is then 
assembled in the manner mentioned above and 
after cutting out the diaphragms So made up, 
they are placed in the metal portion of the cap. 
After assembly, when the cartridge comes into 
the hands of the consumer, assuming that the 
sterility of the interior of the cartridge has re 
mained as provided in manufacture, the chief 
concern of the dentist or other operator with 
the device is to eliminate contamination from 
the exterior parts. The cannula may be steril 
ized in the usual way. In order to sterilize the 
aluminum foil at the aperture of the cap, I hold 
this in the flame of an alcohol lamp or other 
burner and heat it. The heating destroys germs, 
spores and the like. The aluminum foil is a 
material which may be flamed without injury to 
itself. I have flamed cartridges in this way many 
times and have found that after the cartridge 
has been thoroughly sterilized by this method, 
the rubber of the diaphragm has not become 
melted or otherwise injured by the treatment. 
The passage of the cannula through the alumi 
num foil and the other parts of the diaphragm 
may be thus readily effected without contaminat 
ing the liquid inside the tube. ... Furthermore I 
have found that by the use of the layers of rub 
ber and cloth or like stiffening material, the ob 
jectionable distortion of the rubber does not oc 
cur at the aperture 20 of the cap. A perfectly 
smooth surface instead is provided with no de 
pression in which bacteria might lie and from 
which they might be difficult to remove even by 
flaming. 
The cartridge as so prepared and used with the 
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syringe of Fig. 1 is introduced through the open 
ing 3, the screw-threaded clamping plug 4 hav 
ing been moved upwardly in Order to admit the 
cartridge. The end of the cannula, 23 being in 
place, at the aperture 20, the plug is rotated to 
engage the end of the cartridge and force it to 
ward the cannula whereupon the sharp end of 
the cannula penetrates the foll, rubber cloth 
and rubber penetrating into the interior of the 
tube. At the same time the cartridge is firmly 
seated and clamped in place between the plug 
and the flat inner wall 2 of the holder. By 
pressing the plunger, liquid then passes through 
the cartridge to the cannula 23 into the area to 
be anesthetized or otherwise treated. High pres 
sures may be employed by the dentist or other 
practitioner with this type of cartridge without 
danger of leakage through the cap. 

Referring now to Figs. 7 and 8, 30 represents a 
phial or container formed preferably from glass 
or equivalent material. As shown, the phial 30 
terminates in an upper neck" section 3, the up 
per portion of which preferably is thickened to 
thereby provide an annular rim or shoulder 3 a. 
utilizable as hereinafter described. 
The phial disclosed in Figs. and 8 may be 

sealed by a closure cap corresponding with the 
one hereinbefore discussed in connection with 
Fig. 5 although, as illustrated, it is preferable that 
the closure cap of Fig. 3 be thus utilized. Ac 
cordingly, the closure cap of Figs. 7 and 8 is 
shown as comprising a metal cup-shaped portion 
8, or equivalent, provided with a hole 29. Be 
tween said cup-shaped portion 8 and the top of 
the phial 3 is a suitable sealing member, such as 
the disk-shaped diaphragm which comprises the 
lower rubber layer 2, the intermediate layer of 
stiffening cloth 22, and the upper rubber layer 
23. Between said rubber layer 23 and the top 
section of the cup-shaped portion f3 is disposed 
the layer of aluminum foil 23, or equivalent. 
The aforesaid phial 3 is intended to receive any 

suitable liquid material such, for example, as a 
serum, anesthetic or other medicament. Assum 
ing that said phial and the various parts of this 
closure cap are in sterile condition, a proper 
amount of the liquid material may be introduced 
into the phial whereupon the closure cap, with 
the component parts thereof related to each as 
shown in Fig. 8, is placed in position on the phial 
neck section 3 A and, by application of pressure, 
the cup-shaped portion 8 is secured to said neck 
section 3 with the lower peripheral edge 8a of 
the cylindrical section of said member 8 being 
folded around or locked against the annular 
shoulder 3 b. As a result, the rubber diaphragm 
member 2A is held, under compression, against 
the upper surface of said neck section 3 to posi 
tively seal the phial in a desired manner. Fur 
ther, as a result of the described operation, the foil 
28 is forced tightly against the inner edge of the 
cup-shaped portion 8 at its aperture 20 to there 
by produce a tightly sealed joint between said 
cup-shaped portion 8 and the foil 23. 

In view of the foregoing, it follows that the ex 
posed section of the foil 24 may be flamed to de 
stroy septic matter whereupon, as shown in Fig. 6, 
the needle of any suitable Syringe may be passed 
interiorly of the phial 30 by a piercing action ef 
fected, in succession, on the foll 28, rubber mem 
ber 23, cloth member 22, and rubber member 2. 

Inasmuch as the liquid material in the phial 30 
is drawn into the Syringe of Fig. 6 by suction and 
is then expelled under pressure, it necessarily foll 
lows that said Syringe is of different character 

3 
than the one illustrated in Fig. 1. Accordingly, in 
Fig. 6, I have merely illustrated a conventional 
Syringe which comprises a glass barrel 4 which 
communicates with the needle 40a, the latter be 
ing secured to the lower end of the barrel 4 by 5 
a slip-on Luer Shank 42. A plunger barrel 43 
carrying a knob. 43a at the upper end thereof is 
reciprocatory interiorly of the barrel 4 in close 
fitting engagement therewith. The barrel 4f com 
prises a flange 4a which may be engaged by the 10 
fingers of the operator when the plunger barrel 
43 is to be depressed to effect the ejecting oper 
ation. ". 

Obviously, with the parts related as shown in 
Fig. 6, the plunger barrel 43 may be moved up- 15 
Wardly to draw the liquid contents of the phial 
30, by suction, into the barrel & A. Then, the 
needle 40a, may be withdrawn from the closure 
cap of phial 30 whereupon the injecting opera 
tion may be proceeded with. 

In Figs. 9 and 10, I have illustrated a modified 
form of the invention. The phial 30 of Fig. 8, 
preferably, is of such size that it contains suffi 
cient liquid material for but one injectior... where 
as the phial or bottle 50 of Figs. 9 and 10 con- 25 
tains sufficient liquid material for a number of . 
injections. Accordingly, with the phial 50, I use a 
closure cap which is the same as the closure cap of 
Figs. 3 and 8 with the exception that the top 
Section of the cup-shaped portion 8 is provided 30 
With a plurality of apertures or holes 5 in lieu 
of a single opening 20. A foil member 24 is asso 
ciated with the closure cap bf Fig. 9, and this foil 
is Sealed with respect to the cup-shaped portion . . 
f8 around each of the apertures 5. 35 
Accordingly, when liquid material is to be with 

drawn from the phial 50, the section of foil 
material defined by one of the apertures 5 is 
flamed whereupon the needle 4 Ga is passed 
through said aperture 5 and the underlying dia 
phragm material. Then, by operating the plung 
er barrel 43, a charge of liquid material from 
the phial 50 may be drawn into the syringe barrel 
4. The needle 30a may now be withdrawn from 
the closure cap of said phial 50, the closure cap 45 
automatically resealing itself by reason of the 

20 

40 

expansive tendency of the rubber diaphragm 
members 2 and 23. 
When another charge of material is to be with 

drawn from the phial 50, the operation described 50 
above is repeated with the exception that there 
is Selected for flaming and piercing an aperture 
5 which, previously, has not thus been utilized. 
With a closure cap of the character thus de 

Scribed in connection with Figs. 9 and 10, it is 55 
obvious that insertions of the syringe needle 40a 
into the phial 50 may be effected in an absolute 
ly sterile manner. This for the reason that each 
insertion of Said needle is through a section of the 
closure cap previously not used for this purpose 60 
and which is sealed with respect to other parts 
thereof. Obviously, an arrangement of this char 
acter is highly advantageous and successful in 
practice. 

In Fig. 11, I have illustrated a modified form of 65 
closure cap which may be utilized in lieu of any 
of the closure cap arrangement hereinbefore de 
Scribed. As will be noted, the closure cap of Fig. 
11 is generally similar to those shown in Figs. 3 
and 8 with the exception that the foil member 70 
as such is not utilized with the closure cap of said 
Fig. 11. In lieu thereof, the cup-shaped por 
tion 60, which is generally similar to the above 
described cup-shaped portion 8, is formed with 
a thin, foil-like section 60a which is readily flam- T5 
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able and through which the syringe needle is 
readily insertable. w 
Assuming that the various parts of the closure 

cap of Fig. 11 are in sterile condition, it is obvious 
that the philal, container or the like may be 
sealed in an absolutely sterile manner. Since the 
cup-shaped portion 69 is sealed with respect to 
the other closure cap parts, it follows, due to 
flamable characteristics noted above, that access 
may be had to said phial, container, or the like 
without danger of contamination by Septic matter. 
The cup-shaped portion 60 may beformed from 

aluminum or other suitable material and the thin 
foil section 60a, may be produced in Such a prac 
tical way as will occur to those skilled in the art. 

It will be understood that the closure cap of 
Fig.11 may be used with phials such as shown in 
Figs. 8 and 10, or with tubes, cartridges or the 
like. In addition, it will be understood that the 
cup-shaped portion 60 may be used with a sealing 
arrangement such as shown in Fig. 5 as well as 
with the sealing arrangement of Figs. 3 and 8. 
While I have described my improvements in 

great detail and with respect to preferred forms 
thereof, I do not desire to be limited to such de 
tails or forms since many changes and modifica 
tions may be made and the invention embodied 
in widely different forms without departing from 
the spirit and scope thereof in its broader as 
pects. Hence I desire to cover all modifications, 
forms and embodiments coming within the lan 
guage or scope of any one or more of the appended 
claims. 
what I claim as new and desire to secure by 

Letters Patent, is:- 
1. A medicament container having a closure 

comprising a resilient member, a protective layer 
therefor, an apertured cap for holding said re 
silient member and protective layer firmly in po 
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sition for sealing the interior of said container 
against germs or the like, the dispensing end of 
the container having means formed out of the 
material of the container with which said cap 
engages and locks, the protective layer and re- is 
silient member being puncturable through the 
apertured cap by a cannula without removing 
said cap or otherwise breaking the seal, said pro 
tective layer being sterilizable by flaming to pre 
sent a substantially sterile surface through which 10 
the cannula may pass to the interior of the con 
tainer. 

2. In a syringe, in combination, a cartridge 
holder, a cannula at one end thereof and a 
plunger at the other end thereof, a cartridge in 15 
said holder having an end opening closed by a 
piston plug and a cap Over the end of the car 
tridge secured in a fluid-tight engagement with 
said end capable of resisting high pressure in 
dependently of said holder, said cap comprising 20 
a metal portion and a rubber diaphragm and stiff 
ener therefor and a protective coating capable 
of being sterilized by flame, said metal portion 
holding said diaphragm in place. 

3. A medicament cartridge to be inserted in a 25 
syringe holder comprising a tube having One end 
closed by a piston plug and a closure for sealing 
the opposite end of said tube comprising a rubber 
material and a foil thereover, said foil being se 
cured over said rubber material by a cap sustain- 30 
ing said foil independently of said syringe holder, 
said closure sealing the interior of said cartridge 
against germs or the like, said foil and rubber na 
terial being puncturable by a cannula without 
otherwise breaking the seal, said foll being steri- 35 
lizable by flaming to present a substantially ster 
ile surface through which the cannula may pass 
to the interior of the cartridge. 
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