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This invention relates to syringes and 
proposes the construction of a syringe of 
that class in which the medicament or other 
substance to be injected is loaded into the 
syringe in the form of a filled capsule, and 
discharged by compression of a plunger 
against a movable wall of said capsule. 

In the present instance the capsules used 
in connection with the syringe are of the 
type which is cylindrical at one end and 
prolonged at the outer end into a reduced 
injection tube, and they are made of a flexi 
ble, insoluble, non-metallic substance, of 
which celluloid is an example. 
The capsules are partially filled with a 

medicament, which is usually liquid in na 
ture, and closed by a cork, or stopper, 
thrust into the cylindrical end thereof, each 
capsule holding but a single charge of me 
dicament and being discarded after use. 

{O}n account of the flexibility of the mate 
rial of which the capsules are formed, it is 
common for the cylindrical ends to become 
mis-shapen, due to irregularities in the 
shape of the corks, lateral compression in 
packaging, or careless handling prior to use. 
so that it is essential for them to be restored 
to a uniform cylindrical shape to insure a 
positive actuation of the capsules by the 
syringe. 
One of the objects of the invention, there 

fore, is the provision, in a syringe, of means 
for shaping the inner end of the capsule to 
conform to the shape of a seat provided in 
the syringe for the reception of said cap 
sule. 
À nother object of the invention is the 

provision in a syringe, of a casing includ 
ing a neck portion, and a terminal nipple, 
said parts being provided with a bore which 
serves as a housing and guideway for a 
plunger rod, the terminal nipple being rab 
heted at its end to form an annular seat for 
a flexible capsule, and the plunger rod being 
provided with a convex head having a di 
ameter equal to that of said seat, said plung 
er head being adapted to restore to a cylin 
drical shape a flexible capsule which, by 
mischance, has become flattened, so that it 
will conform to said seat when the capsule 
is forced over said plunger head. . . . 
Another object of the invention is the 
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construction of a capsule holder having an 
apertured lower end for the extrusion there 
through of the injection tube of a flexible 55 
capsule, and being screw-threaded at its up 
per end for engagement with screw-threads 
On the terminal nipple, the flexible capsule 
being forced over the convex plunger head 
and seated upon the annular seat on said 60 
nipple by the advancement of said capsule 
holder relative to said nipple, where it is 
held by said holder during operation of the 
plunger rod. 
With the above and other objects in view, 65 

our invention consists in the improved 
syringe illustrated in the accompanying 
drawings, described in the following specifi 
cation, and particularly claimed, and in 
Such Variations and modifications thereof as 70 
will be obvious to those skilled in the art to 
which our invention relates. 
In the drawings accompanying and form 

ing a part of this specification, and where 
in the preferred embodiment of our inven- 75 
tion is illustrated: 

Figure 1 is a side elevation of the syringe 
embodying the present invention, showing 
the capsule holder in cross section. 

Figure 2 is a cross sectional view of the 80 
Syriage with the plunger rod depressed. 

Figures 3 and 4 are detail views on a 
slightly larger scale than that of the pre 
vious figures, showing the plunger head in 
operative relation to the flexible capsule, re- 85 
Spectively, in charged and discharged posi 
tions. 

Figure 5 is a cross sectional view taken 
along the lines 5-5 of Figure 3. 

Referring in detail to the several figures, 90 
the numeral 1 designates the casing of a 
syringe, to which is rigidly secured the 
curved neck portion 2 by means of the set 
screw 3. The lower end of the neck portion 
is outwardly flanged at 4 and extended be-95 
yond said flange to form a terminal nipple 
5, the latter being provided with screw 
threads at its base as shown at 6 and pro 
vided at its outer end with the rabbeted 
shoulder which forms an annular seat 1:0 
having a diameter slightly reduced from 
the diameter of said terminal nipple. The 
casing, neckportion and terminal nipple 
are provided with a continuous bore in 



a stem 11 preferably of small diameter, the 

tended position as shown in Figure 1. 

3) 

16. 

which the plunger rod reciprocates. The 
latter comprises an outer portion 8, of large 
diameter, fitting within said casing and be 
ing provided with a recess 9 the ends of 
which cooperate with the set screw 10 to de 
termine the limits of the reciprocatory 
stroke of said plunger rod. To the inner 
end of the part 8 of the plunger rod is fixed 
space between said stem and the inner wall 
of the casing i being occupied by a spiral 
spring 12 one end of which is seated on a 
'abbeted shoulder 13 of the part S, the other 
end being seated within a 1'ecess formed be 
tween the inner wall of the casing 1 and the 
reduced inner end 14 of the neck portion 2. 
he spring 12 is normally under compres 

sion and maintains the plunger rod in ? 
? {} 

the lower end of the stein 11 a flexible shaft 
15 

formed in the neck portion 2, said flexi 
be shaft being provided at its lower end 
with a rigid threaded nipple 1 on which is 
threadedly secured the plinger 18. 
The plunger rod, the stem 11, the flexible 

shaft 15 and the nipple 17 are preferably 
metallic but the plunger 18 is made of ma 
terial such as hard rubber. which is non-cor 
rodible, and may be readily removed from 
the nipple 17, for the purpose of sterilizing. 
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The plunger 18 is provided with an en 
larged lower end or head 19, which is con 
vex on its outer surface and provided with 
a shoulder 20 which is adapted to abut 
against the end 21 of the terminal nipple 5 
when the plunger rod is in extended posi 
tion. The plunger head is of the same, di 
ameter as the annular seat 7 on the terminal 
nipple. . . - - - 
A capsule holder 22 is provided, which is 

preferably made of hard rubber or other non 
corrodible material and is apertured at its 
lower end as at 23 for the protrusion there 
from of the injection tube 24 of the flexible 
capsule 25. The holder 22 is provided with 
an internal bore within which the flexible 
capsule makes an approximate fit and the 
upper end of said holder is internally screw 
threaded as at 26 for engagement with the 
screw threads 6 on the outside of the termi 
nal nipple 5. The holder 22 and the flexi 
ble capsule 25 are of such relative lengths 
that when the holder is screwed upon the 
terminal nipple to the limit imposed by the 
flange 4 the capsule Will then bé telescoped 
upon the annular seat 7. - 
When it is in this position the plunger 

head 19 is within the outer end of said cap 
i sule and in engagemerit with the cork-28 
which forms the closure for the upper end of 
said capsule. The casing is provided with a 
fingeirest 28 and the plunger rod with a 
cooperating; thimb piece; 29. When the 
thuimb piece 29 is depressed the plunger 

secured which snugly fits within a bore 
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head 19 is advanced against the cork 28 forc 
ing it into the flexible capsule and displac 
ing the medicament 30 which finds an out 
let through the apertured end 31 of the in 
jection tube, as shown in Figure 4. . . . 

in charging the syringe a flexible capsule, 
filled with medicamient to the point shown 
in Figure 3, and having the cork inserted 
therein, is placed within the upper end of 
the holder 22, the latter having been pre 
viously removed from the syringe. The 
holder is then screwed upon the terminal 
nipple 5. As the walls of the capsule: 25 
are flexible, it may happen that the upper 
end of said capsule is deformed from its nor S {} mal cylindrical shape, and ordinarily, would 
not therefore seat upon the annular seat 7. 
In order to insure a perfect seating of said 
capsule, the convex plunger head acts as a 
siaping means for said capsule entering into 8 
the upper end of the latter as the holder ad 
vances along the screw-threads, and re-- 
forming the capsule to the exact shape and 
diameter of the seat 7. The capsule is like 
wise guided by said convex head to a posi 
tion of registry with the seat 7 and forced 
upon said Seat by the advancement of the 
holder 22 to the final position in which it is 
in abutment with the flange 4. Should the 
cork be out of round, as may frequently 
happen due to compression of the flexible 

5 

capsule during shipment or from other 
causes, it will Ordinarily seat imperfectly 
against the Wall of the capsule in the course 109 
of its depression, resulting in leakage of 
fluid past the cork, thereby fouling the in 
terior of the syringe. But the plunger head 
19 in reforning the capsule, fits the same 
perfectly, forming a fluid-tight seal behind 
the cork, the capsule functioning as the 
plunger chamber. 
The joint formed between the capsule and 

the seat 7 is practically leak-proof so that, 
should there be any tendency of the liquid 
within said capsule to leak past the cork as 
the lattei' is compressed, it will still be re 
tained in the upper part of the capsule and 
will not escape therefrom, wetting the me tallic parts of the syringe. The injection 
tube 24 of the flexible capsule 25 possesses a 
high degree of flexibility, which renders it 
particularly advantageous in treating pock 
etsi Ol’ lesions on both the labial and buccal 
sides of the gums, at the base of the teeth, 
said nozzle being readily deflectable, with 
Qutlundue pressie, against the hard stir 
faces with which it may come into contact. 

Havin; 
claim as new and desire to secure by Letters 
Patent, is:- - . . . . 

1. In a syFinge, a flexible combined cap. 
tub? iš havings, aº movable i 

end wall, said:capsules acting as a plul 
cla&mber;-: a- plung 
stiles and injection 

Inger 
it having ahead fitting 

into said capsule outside of said end wall 

g: described our invention what we 
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in fluid-tight manner, and co-acting with 
said end wall to expel the contents of said 
capsule, and a casing operably supporting 
said capsule and injection tube. 

2. In a syringe, a combined deformable 
capsule and injection chamber, a plunger 
having a head with a circular periphery fit 
ting into the outer end of said capsule in 
fluid-tight manner, to reform the same 
when it is deformed and to expel its con 
tents, and a supporting casing surrounding 
said capsule and injection tube. 

3. In a Syringe, a casing, said casing be 
ing provided with a capsule seat, a plunger 
rod passing through said casing, having an 
end projecting beyond said casing and 
formed with a shaping and guiding surface. 
a holder for a flexible capsule engageable 
with said casing for forcing a flexible cap 
sule over said shaping and guiding surface 
onto said seat. 

4. In a syringe, a casing, having the end 
thereof threaded and provided with a cap 
sule seat, a plunger rod passing through said 
casing, having an end projecting beyond 
said casing, and formed with a shaping and 
guiding surface, a holder for a flexible cap 
sule, having threads engageable with the 
threaded end of said casing and advanceable 
by screwing, to force the flexible capsule 
over said shaping and guiding surface onto 
said seat. 

5. In a Syringe, a casing, having the end 
thereof threaded and provided with a seat, 
a plunger-cylinder holder, a plunger rod 
passing through said casing having an end 
projecting beyond said seat and into said 
plunger-cylinder holder, said end being 
formed with a shaping and guiding surface, 
a flexible plunger cylinder within said 
holder provided with a movable plunger 
cooperating with said plunger rod, said 
holder having threads engageable with 
the threaded end of said casing and advance 
able by screwing, to force the flexible cap 
sule over said shaping and guiding surface 
onto said seat. 

6. In a syringe, a casing provided at one 
end with a capsule engaging seat, a recip 
rocatory plunger rod extending through 
said casing, a plunger head detachably se 

3. 

cured to the lower end of said plunger rod 
and having an enlarged end, the outer sur 
face of which is substantially continuous 
with the surface of said seat when the 
plunger rod is in extended position. 

7. In a syringe, a casing having a bent 
neck portion and provided at one end with 
a capsule engaging seat, a reciprocatory 
plunger rod housed in said casing, including 
a flexible part within said neck polition, a 
plunger head detachably secured to said 
flexible part and having an enlarged end the 
outer surface of which is substantially con 
tinuous with the Surface of said seat when 
the plunger rod is in an extended position. 

8. In a syringe, a casing having a cylin 
dirical portion provided with a rabbeted seat 
at its outer end, a replaceable flexible 
plunger cylinder, a hollow holder surround 
ing said plunger cylinder and supporting 
the walls thereof slidably arranged with re 
spect to said cylindrical portion and form 
ing with said rabbeted seat an annular chan 
1lei surrounding the end of Said casing, said 
plunger cylinder being advanceable within 
said channel by the sliding movement of the 
holder upon the cylindrical portion of said 
casing. 

9. In a hypodermic Syringe, a casing hav 
ing a cylindrical portion provided with a 
rabbeted seat at its outer end, a replaceable 
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flexible plunger cylinder, a hollow holder 
surrounding said plunger cylinder support 
ing the walls thereof slidably arranged with 
respect to said cylindrical portion and form 
ing with said rabbeted seat an annular chan 
nel surrounding the end of said casing, said 
holder being provided with an aperture at its 
lower end, said plunger cylinder being formed 
with a reduced nozzle extending through 
said apertured end, and being advanceable 
within said channel by the sliding movement 
of the holder upon the cylindrical portion 
of said casing, and a plunger and plunger 
rod operatively associated with said plunger 
cylinder. 

In testimony whereof we have hereunto 
set our hands. 

GARRETT LAYTON GRIER. 
CHARLES . J. PILLING. 
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