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The object of the invention is to provide im 
provements in hypodermic-injectìon apparatus, 
and more particularly in the combination of a 
reservoir-container with a new design ‘of elastic 

l 5 closure, and a most eilicient canula or stylus 
unit, whereby liquid is led from said reservoir 
container into the usual ñexibletube, to the op 
posite end of which any desired or available form 
of hypodermic needle is attached. 

10 vAnother object is to provide an elastic closure, , 
which normally seals the outlet of the reservoir, 
but through which a sharpened tubular stylus 
may be inserted for leading liquid from such res 
ervoir, while a surrounding tubular inlet stylus 

15 which is also pointed enters a chamber within 
the body of said closure, said chamber having 'an 
opening preferably spaced from the inner end 
of said iirst stylus, by which air may enter said 
reservoir other than by wayI of said ñrst- or dis 

zo charge stylus, thereby preventing any of such air> 
from entering the tube-which leads to the hypo 

 dermic needle, there being preferably connected 
to said chamber opening a freely upwardly ex 
tending tube, operative to lead the entering air ' 

25 _upwardly away from said first or discharge stylus, 
to a point above the surface of whatever liquid 
may be within said reservoir. . 
A further object is to provide an improved 

stylus unit, of which the two styli mentioned 
30 form unitary parts, and by way of which air is 

iirst ñltered before b_eing led to and through the 
said inlet stylus, and which unit is of a con 
struction involving exceedingly low’expense to 
make, and therefore, replace,` as well as being 

35 designed to permit ready disassembly, cleansing, 
reassembly and sterilization. 

Still another object is to provide a simplified 
form of flow meter, by which the .flow through 
the apparatus can be readily visualized and de 

40 termined in drops per minute, and which iiow 
can -be regulated by any suitable form of clamp, 
valve, or other form of flow-regulating means. 
With the objects of the invention thus broadly 

stated, the invention comprises numerous addi-1 
45 tional details of construction and operation, 

which are hereinafter fully brought -out in the 
following description, when read in conjunction 
with the accompanying drawing, in which Fig. 
1 is a vertical sectional view, partly in elevation, 

50 showing the complete apparatus in operative as 
' sociation with the normal lower portion of a suit 
able reservoircontainer; Fig. 2 is an elevational 
view of the outer or discharge stylusnper se; Fig. 
3 is a diametrical sectional view of the improved 

55 closure and adjacent portions of the reservoir 

per se; Fig. 4 is a top plan view of said closure. 
~when in the position shown in Fig; 3; Fig. 5 is 
a bottom plan‘view ofthe said closure when in 
the same position; Fig. 6 is a transverse section 
on the line 8_6 o! Fig. 1; and Fig. '7 is a similar 5 . 
section on the line 1-1 of Fig. 1.v ‘ 

» `_Referring to the drawing, the normal .lower 
portion of anysuitabie form of reservoir con 
tainer I is shown as comprising an outlet open 
ing 2, surrounding by an annular flange or neck 10 ' 
3, said reservoir being adapted to hold any de 

Vsired type of liquid represented by the level I. 
It is to be'understood, however, that ̀ the par 
ticular type of reservoir here shown is not to-be 
considered as in any way limiting the invention l5 
hereinafter described, as the reservoir itself may 
-be of any desired type, and is, therefore, merelyv 
represented by a portion of such a reservoir as` 
is, shown in greater detail in co-pending appli 
cation Serial No. 85,253, filed June 15, 1936. 20 
The improved closure here illustrated com 

prises a body portion 5, having an internal cham 
ber 6, from which a channel opening 1 leads 
through .the normally upper or inner surface of 
said closure, the surface of said channel opening 25 ï 
being preferably provided with an annular groove 
8, in which is adapted to be positioned a radially 
enlarged flange 9, carried b_y the normal‘lower 
end’of-a glass. or similar tube Ill, which extends 
as far as may be desired above the-uppermost 30 
level lof the liquid within the container I. Ex 
tending into said body 5 from said upper or‘innerv 
surface is a relatively slender channel II, which 
terminates in spaced relation with the chamber 
6, »and is separated from said chamber by means 35 
of a puncturable diaphragm section i2. . 
A second channel I3, preferably somewhat 

larger Vthan the channel I2 and coaxial there 
with, extends downwardly from said chamber 6, 
towards, but terminates in spaced relation with 40 
the normal lower or outersurface of said body 5, 
providing a >second puncturable diaphragm sec 
tion Il. The position of the said larger channel 
I3 may be indicated -by means of a suitable sur 
face irregularity I5 upon the outer surface'of 45 
said closure body, and mayccomprise, for in 
stance, a slight extension ̀ or boss, as 'shown in 
Figs. 3 and 5, or may comprise a depressed area, 
so far as the invention is concerned, except that 
the depressed area or recess would provide great- 50 
er opportunityfor the collection of undesirable 
impurities or foreign matter, than doesl an exten 
sion or boss, such as that shown'. f . 
Said closure is also 'preferably provided with 

an elastic _flange 5a, which normally surrounds yi515 



2 
the reservoir neck 3, to thereby doubly insure a 
hermetic sealing of,the reservoir outlet 2, and 
positively prevent the entrance of foreign matter 
into or the uncontrolled escape of liquid from, 

5 said reservoir. I ‘ ` 
A stylus unit is shown as comprising a prefer 

ably cylindrically shaped glass or other form of 
hollow member I6, having a preferably restricted, 
downwardly extending, open end I1, in which is 
positioned a closure I8 of rubber or other suitable 
material, provided with a~ preferably axial bore 
I9, in which is positioned the lower end portion 
of a tubular stylus 28, said stylus preferably be 

I'ing provided with an annular ñange 2|, which 
engages and may be embeddedl within the inner 
enlarged end portion 22 of said closure I8, all of 
which construction operates to prevent said stylus 
from shifting downwardly, when pressure is ap 
plied to the adjacent conical surface 23 of said 
hollow member, to force the opposite freely ex 
tending pointed end pórtion 24 of said stylus 
through the puncturable diaphragms I4 and I2, 
consecutively, as well as through the preferably 
aligned channels I3 and Il, until said free end 

25 of the stylus extends above the inner surface of 
' said closure body 5 and into the liquid within said 

reservoir. 'I‘he diameter of the upper channel 
I3, being less than the outside diameter of said 

1.5 

20 

stylus, the elastic walls of this channel bindingly ‘ 
grip said stylus and thus prevent either liquid or 
air from flowing in opposite directions by the 
outer surface of said stylus. k 
A second tubular stylus 25 surrounds said first 

stylus and in spaced relation therewith, the inner 
end of said Vsecond or larger stylus communicat 
ing with the interior of the hollow member I6, 
and being also provided with a pointed terminal 
portion 26, which is adapted to follow the termi 
nal portion 24 of said flrst stylus, through the 
puncturable diaphragm I4 and adjacent channel 

30 

35 

I3, but ceases such inward movement through the ». 
body of said closure, when its inner open end is 
positioned within and communicates with the in 
terior of the closure chamber 5. The proper 
limit of movement of said styli inwardly is pre 
determined by means of a freely extending re 
duced end portion 21, carried integrally`by a 
closure 28 for the otherwise normally open upper 
end portion of said hollow member I5, said last 
named closure being also provided with an an 
nular flange 29, to limit its movement into said 
hollow member, and with a plurality of substan 
tially longitudinally extending bores 30, providing 
apertures by means of which air is adapted to 
enter the interior of said hollow member. 

Said last-mentioned closure 28 is provided with 
an axial bore 3|` of sufflcient'size to receivel the 
larger stylus 25, while preferably midway be 
tween its ends, it is provided with an annular 
recess 32, adapted to receive the relatively shal 
low annular flange, with which said larger stylus 
is provided, in order to thereby prevent longi 
tudinal movement of Ásaid larger stylus with re 
spect to said last-mentioned closure. Surround 

55 

end of this closure, is positioned an annular filter 
medium 34, which may be held in operative posi 
tion by any suitablemeans, such for instance, as A 
a rubber washer 35,l or the like, carried bythe 
inner,y vend portion ̀of said larger stylus, and pro 
videdl with a plurality of apertures 35a, which are 
sufficiently large to p‘ermit the passage of air past 
said washer, but too small to permit the free pas 

_15' ` sage' ‘of ’liquid which might otherwise wet the 

70 

» control of the flow-regulating means 38. 

ing said larger stylus, and adjacent to the inner. 

2,108,270 
filter medium, as' when shifting the apparatus 
from upright to inverted position. 

vIt will also be noted that the first-mentioned 
stylus 20 is preferably‘ provided with an annular 
fiange 36, adjacent to, but normally spaced from 5 
contact with the inner end of the larger stylus, 
the function of this ñange being to prevent the 
longer inner stylus from being pulled outwardly 1 
from the stylus unit, when the operator grips 
either the hollow member I6 or its closure 28, to lov 
withdraw said styli from said reservoir closure 5. 
The filter 34 obviously spans the entire radial 
distance between the outer stylus and the inner 
surface of said hollow member, in order to insure 
effective filtering of air entering said hollow 15 
member by way of the channel-like apertures 30 
in the closure 28, and before such air passes 
through said larger stylus 25, and enters the 
reservoir I by way of the chamber 6, channel 
opening 1 and tube I0. _ 20 
To the lower restricted end of the hollow mem 

ber I6 is Asecured a section of rubber tubing or 
the like 31, with which may be operatively as 
sociated any suitable form of flow-controlling 
means, such as_is represented by the variable 25 

^ clamp 38, the opposite end of this section of tub 
ing being attached to the upper and preferably 
restricted open end 38 of a' transparent hollow\ 
member 40, which is preferably formed of glass 
and frequently referred to as a drip meter, or ¿so 
flow-indicating device. 'I‘he lower end 40a- of said 

' device is then connected by any desired length 
ofl flexible tubing 4I to an ordinary hypodermic 
needle 42. Into the upper end of the transparent 
member 40 is removably inserted a nozzle 43, 35 
preferably formed of rubber and having an axial 
bore 44, which emerges downwardly through the 
preferably tapered end 45 of said nozzle, extending 
freely into the member 40 and from which liquid 
flowing from the reservoir I is adapted to drip at 40 
variable rates of ñow, usually indicated and desig 
nated by the number of drops per minute, under 

This 
nozzle is also preferably provided with a trans 

~ versely enlarged or flanged head' 45, winch nor- 45 
mally rests upon the annular edge of the upper 
portion 38 of the member 40, to prevent said noz 
zle from’ being forced by liquid pressure, gravity, 
or otherwise, into the member 48', and being nor 
mally maintained against said upper edge by the -50 
elastic binding nature of the tubular' section 31. 
In the operation of this device, the several -, 

parts are assembled and inter-connected, as 
shown in Fig. 1, the ñow controlling means 38 
being initially in ~closed position. With the open- 55 
ing and adjustment of said.lastnamed means, . 
the weight’of the liquid, within said reservoir 
tends to flow- therefrom by gravity through the 
'inner stylus 20, tubing section- 31, nozzle 43, flow 
indicating member 48, tube 4I and needle 42. 60 
'I‘his uninterrupted ñow is permitted by air being 
enabled to freely enter said reservoir to replace 
the liquid withdrawn therefrom, first through the 
bores-30 of the closure of the hollow member I6, 
the filter 34, hollow member I6, and thence up- 65 
wardly through- the outer or shorter stylus 25, 

' reservoir closure chamber 8 and tube I0, as here 
inbefore described. 

Furthermore, in interpreting the appended 
claims, it is to be understood that‘the particular 70 
form of the device' hereinbefore described, and ` 
illustrated in the accompanying drawing, -is 
m_e_1;ely illustrative of one embodiment of the in 
vention, and that said invention is capable of 
being modified in many ways, as to the exact de# 75 
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9,108,970 
tails of its construction and operation, without 
departing from the scope of the appended claims. 
Having thus described our invention, what we 

claim as new and desire to protect by Letters 
Patent of the United States is: y . 

l. In a hypodermic-injection apparatus, an 
elastic reservoir closure. comprisingA a body por 
tion having an internal chamber, an outlet from 
said chamber leading through the normal inner 
surface of said body, a channel leading from said 
chamber towards but terminating short of the 
normal outer surface of said body, and a second 
channel leading from the inner surface of said 
body but terminating short of said chamber. _ 

2. In a hypodermic-injection apparatus, an 
elastic reservoir closure, comprising a body'por- ` 
tion having an internalchamber, an outlet from 
said chamber leading through the normal inner 
surface of said body, a channel leading from said 
chamberV towards but terminating short .ofthe 
normal outer surface of said bbdy,‘a second chan 
nel coaxial with said ñrst channel and leading 
from the’inner surface of said4 body but ter 
minating short of said chamber. 

3. In a hypodermlc-injection apparatus, an 
elastic reservoir closure, comprising a'body por 
tion having an internal chamber, an outlet from 
,said chamber leading through the normal inner 
surface of said body, a channel leading from said 
chamber towards but terminating short of the 
normal outer surface of said body, a second chan 
nel leading from the inner surface of said body 
but terminating short of said chamber, a tubular 
stylus adapted to extend into said chamber by 
way of said second channel, and a secondl stylus 
adapted to extend through said body by way of 
said first channel, said first stylus being opera 
tive to_ lead air into said chamber and through 
said closure, as liquid flows outwardly through/ 
said second stylus.v . ` 

A 4. In a hypodermic-injection apparatus, an 
elastic reservoir closure, comprising a body por 
tion having an internal chamber, an outlet from 
said chamber leading through the normal inner 

~ surface of said body, a channel leading fromA said 
chamber towards but terminating short of the 
normal outer surface of said body; a _second 
channel leading from the inner surface _'ofïsaid 
body but terminating short of said chamber, a 
tubular stylus adapted to extend into said cham 
ber by way of said second channel, a second stylus 
adapted to extend through said body by way of 
said ñrst channel, said ?rst stylus being operative 
to lead air into said chamber and through said 
closure, as liquid ñows outwardly through said 
second stylus, and a tube extending into said 
chamber outlet and operative to leadv entering 
air to a point remote from said second stylus. 

5. In a hypodermic-injection apparatus, an 
elastic reservoir closure, comprising a body por 
tion having an internal chamber, an outlet from 
'said chamber leading through the normal inner 
surface of said body, a channel leading from 
said chamber towards but terminating short of 
the normal outer surface of said body, a' second 
channel co-axial with said first channel and lead 
ing from the inner surface of said body but ter 
minating short of said chamber, and a pair of 
coaxial styli of different lengths adapted to ex 
tend through said first> channel, the outer stylus 
being shorter than the inher and terminating in 
said chamber, while the inner stylus being longer . 
continues through said second channel to the in- ' 
ner surface of said body. _ . 

6. In' a hypodermic-injection apparatus, an 

3 
elastic lreservoir closure, comprising a body por 
tion having an internal chamber, an outlet from 
said chamber leading through the normal inner 
surface of said body, a channel leading from said 
chambentowards but terminating short of the 
normal outer surface ofsaid body, a second , 
channel coaxial with said first channel 'and lead 
in_g from the inner surface of said body but ter 
minating short of said chamber, a pair of co 
axial styli of different lengths adapted to extend 
through said first channel, the outer stylus be 
ing shorter than the inner and terminating in ' 
said chamber, while the inner stylus being longer 
continues through said »second channel to the 
inner surface of said body, and a tube extend 
ing into said chamber outlet and operative to 
lead entering air to a point remote from said 
last-mentioned stylus. ' l . 

~ 7. In a hypodermic-injection apparatus, a 
stylus unit comprising a hollow member, a tu 
bular stylus extending through _and beyond one 
end of said member without communicating with 
the interior thereof, and a second tubular stylus 
extending from a terminus within the interior 
of and beyond the same end of said member but 
of less extent outwardly than said ñrst stylus, 
means to close one end of said member adja 
cent to said styli except for an air-inlet passage, 
and the opposite end of said member being 
closed except'for said‘first stylus. 

8. In a hypodermic-injection apparatus, a. 
 stylus’ unit comprising a hollow member, a tu 
bular stylus yextending through and beyond one 
end of said member without communicating with 
ythe interior thereof, a second tubular stylus ex 
tending from a terminus within the interior of 
and beyond the same end of said member but of 

_less extent outwardly than said first stylus, 
means to close one end of said member adjacent 
to said styii except for an air-inlet passage, and 
the opposite end of said member being closed 
except for said first stylus, and means to filter 
air which enters said member a‘nd passes there 
from through said second stylus. 

9. In a hypodermic-injection apparatus, a 
stylus unit comprisingy a, hollow member having 
oppositely directed open ends, a tubular stylus 
terminating adjacent to one end and extending 
freely through _the opposite end of said member, 
means to seal the space between the ilrst end 
of said stylusy and the adjacent open end of said - 
member, a second stylus larger than and sur 
rounding the iìrst stylus and communicating 
with the interior of said member, said second 
stylus also extending through the said opposite 
end of said member but terminating short of 
said first stylus, and apertured means to seal the 
space „between said second stylus and the adja 
cent end portion of said member. « 

10. In a hypodermic-injection apparatus, a 
stylus unit comprising a hollow member having 
oppositely directed open ends, a tubular stylus 
terminating adjacent to one endand extending 
freely through the opposite end of said member, 
means to seal the space between the ñrst end of 
said stylus and the adjacent open end of said 
member, a second stylus larger than and sur 
rounding the Afirst stylus and communicating with 
the interior of said member, said second stylus 

_ also extending through the said opposite end of 
said member but terminating short of said first 
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stylus,"apertured means to seal the space be'- ' 
'tween> said second stylus andthe adjacent end l 
pórtion'of said member, and a ñlter medium 
within said member to filter air enteringsaid 75. 
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4 said apertured sealing means. 

4 
member through said apertured sealing means 
before it leaves. said member by way of said sec 
ond stylus. » ' 

11. In a hypodermic-injection apparatus, a 
stylus unit comprising a hollow member having 
oppositely directed open ends, a tubular stylus 
terminating adjacent to one end and extending 
freely throughithe opposite end of said mem 
ber, means to seal the space between the first 
end of said stylus and the adjacent open end 

ì of said member, a second stylus larger than and 
surrounding the first stylus and communicating 
with the interior of said member, said second 
stylus also 'extending through the said opposite 
end of said member but terminating short of 
said ñrst stylus, apertured means to seal the 
space between said second stylus and the adja 
cent end portion of said memberaand an annu 
lar filter medium surrounding said second stylus 
upon the inner side of said apertured sealing 
means, to ñlter air entering said member 
through said apertured means before it leaves 
said member by way of said second stylus. 

12. In a hypodermic-injection apparatus, a 
stylus unit comprising a hollow member having 
oppositely directed open ends. a tubular stylus 
terminating adjacent to one end and extending 
freely through the opposite end of said member, 
removable means to seal the space between the 
ñrst end of said stylus and the adjacent open end 
of said-memberka second stylus larger than and 
surrounding the flrst stylus and communicating 
with the interior of said member, said second 
‘stylus also extending through the said opposite 
end of said member but terminating short of 
said first stylus, apertured means to seal the 
space between said second stylus and the adja 
cent >end portion of said member, an annular 
filter medium surrounding said second stylus 
upon the inner side of said apertured sealing 
means, to filter air entering said member through 
said apertured means before it leaves said mem 
ber by way of said second stylus, and means to 
prevent said filter medium from shifting with 
respect to said second stylus. 

13. In a hypodermic-injection apparatus, a 
stylus unit comprising a hollow member having 
oppositely directed open ends, a tubular stylus 
terminating adjacent to one end and extending 
freely through the opposite end of said member, 
removable means to seal the space between the 
ñrst end of said stylus and the adjacent open end 
of said member, a second stylus larger than and 
surrounding the first stylus and communicating 
with the interior of said member, said second 
stylus also extending through the said opposite 
end of said member but terminating short of said 
first stylus, apertured‘means to seal the space 
between said second stylus and the adjacent end 
portion of said member, and means to prevent 
said second stylus from shifting with respect to 

, 14. In a hypodermic-injection apparatus, a 
stylus unit comprising a hollow member having 
oppositely directed open ends, a tubular stylus 
terminatingv adjacent to one end and extending 
freely through the opposite end of said member, 
removable means toY seal the space between the 
first end of said stylus and the adjacent open end 
of said member, a second stylus larger than and 
surrounding the first stylus and communicating 
with the interior of -said member, said second 

, stylus also extendingI through the said opposite 
end of said member but terminating short of said 

/ 
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first stylus, apertured means to seal the space 
between ̀ said second stylus and the adjacent end 
portion of said member, means to prevent said 
second stylus from shifting with respect to said 
apertured sealing means, and means to prevent 
said first stylus from shifting'outwardly with 
respect to second stylus, 

15. In a hypodermic-injection apparatus, a 
stylus unit comprising a hollow member having 
oppositely directed> open ends, a tubular stylus 
terminating adjacent to one end and extending 
freely through the opposite end of said member, 
removable means to seal the space between the 
ñrst end oi said stylus and the adjacent open end 
of said member, a'second stylus larger than and 
surrounding the first stylus and communicating 
with the interior of said member, said second 
stylus also extending through the said opposite 
end of said member but terminating short of said 
ñrst stylus, apertured means to seal the space 
between said second stylus and the adjacent end 
portion of -said member, means to prevent said 
second stylus from shifting with respect to said 
apertured sealing means, and means to prevent 
said ñrst stylus from shifting a substantial dis 
tance in either opposite direction longitudinally. 

16'. In a hypodermic-injection apparatus, a 
4stylus unit comprising a hollow member having 
oppositely directed open ends, a tubular stylus 
terminating adjacent to one end and extending 
freely through the opposite end of said member, 
removable means to seal the space between the 
first end of said stylus and the adjacent open 
end of said member, a second stylus larger than 
and surrounding the first stylus and communi 
eating with the interior of said member, said sec 
ond stylus also> extending through the said oppo 
site end ̀ of said member but terminating short 
of said ñrst stylus, apertured means to seal the 
space between said second stylus and the adja 
cent end portion of said member, and lmeans to 
prevent said apertured means from entering said 
_member farther than a predetermined distance. 

17. In a hypodermic-iru'ection apparatus, an 
elastic reservoir closure, comprising a body por- 
tion having an internal chamber, an outlet from 
said chamber leading through the normal inner 
4surface of said body, a channel leading from said 
chamber towards but terminating short of the 
normal outer surface of said body, a second 
channel leading from the inner surface of said 
body but terminating short of said chamber, and 
a peripherally extending elastic flange carried 
by said closure, and operative when surrounding 
the otherwise open end of a reservoir to her 
metically seal the same. 

18. In a hypodermic-injection apparatus, the 
combination of a reservoir-_container having an 
opening surrounded by a flange, with a closure 
comprising an elastic body having an internal 
chamber and a peripherally extending elastic 
flange, which when surrounding said reservoir 
iiange being operative with said body to hermeti 
cally seal the opening thereinto, said body being 
provided with an outlet into said reservoir 
through the inner surface ofsaid body, a chan 
nel leadi-ng from said chamber towards but sepa 
rated from the outer surface of said bo'dy by a 
stylus-puncturable diaphragm, and a second 
channel leading from theinner surface of' said 
body towards but separated from said chamber 
by a stylus-puncturable diaphragm. ~ 
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