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- “This invention relates . to an improved hypo-, 1
dermic syringe of ‘the type used by physicians,
dentists, nurses, research workers and other mem-

bers of the medical and allied professions,

. Hypodermic syringes are exceedingly delicate
instruments. They are generally made of glass
and they break with disturbing frequency during
the process of their manufacture, as well as in
use, and especially: during the:process.of steriliz-
ing them.  Another disturbing: element in their
construction is the presence of closed corners
which are difficult to:reach for cleaning and
sterilizing purposes.. - With all these disadvan-
tages, there is the added factor of high cost
resulting from their:-complex structure and the
difficult’ manufacturing processes which are re-
quired to produce them.

The hypodermic syringe comprising the present
invention possesses none of these disadvantages.
In the first place, it is made of a practically
inert plastic material that withstands boiling or
steaming in the sterilizer and which-is unbreak-
able under conditions of normal use. In the sec-
ond . place, it is wholly devoid of dead-end or
closed corners so-.common to conventional syringes
and so hard to reach..

It is accordingly -the prmclpal object of this

invention to provide a hypodermic syringe which

is -made of relatively unbreakable. material and
which is accessible in all of its parts for cleaning
and sterilizing purposes.
barrel, neb and plunger are all made of plastic
material such as. polystyrene (P-8-polystyrene
made by Koppers Coke Co.).. The barrel, the
plunger and the neb are all readily detachable
from each other. The barrel is a tfubular mem-
ber without end walls.. Even the plunger may
have a detachable piston. All of the parts, there-
fore, are readily. accessible for cleaning purposes.

Another important object of this invention is
the provision of a hypodermic syringe in which
the plunger, and more- particularly its piston; is
tapered to cone shape and the piston seat . is
tapered correspondingly. Marked advantages
flow from this construction. Principally, this
tapered design makes for greater accuracy, espe-
cially - for injecting medicaments. in . small
amounts. Another important advantage resides
in the fact that this design renders the material

of which the several parts of the syringe -are:

made, suitable for extrusion processes. Further-
more, the tapered design makes it possible to
empty the syringe to a virtually microscopic ex-

tent, leaving only that small quantity of medica~:

ment which occupies the needle. And finally,

More. particularly, the
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" this tapered design makes for very fine gradations

and correspondingly fine measurements of the
dispensed medicament.

A further object of this mventlon is the pro-
vision of a hypodermic syringe of the character
described which is virtually leak-proof in all of;
the areas of contfact between its moving parts,
irrespective of the viscosity: of the medicament
or other liquid preparation being dispensed.

A still further object of this invention is the
provision of a hypodermic syringe of the char-
acter described which is readily demountable. for.
cleaning and-other purposes and which is equally,
as readily reassembled for use.. The several: parts
are 50 designed that there is little danger of. con-.
*aminating its inner. critical surfaces by han-
lling-them following then' exposure to heat dur-
ing the sterilizing process.

Preferred forms of this invention are shown in

) the accompanying drawing, in which:

Fig. 1 is a side view of a hypodermic syringe
made in accordance with the first form of this
invention.. .

Fig. 2. is a._ longitudmal sectmn through the
barrel thereof.

Fig, 3 is a rear.end view of said barrel

Pig. 4 is an exploded. view in longltudmal
section of the neb and needle holder, the needle
itself being shown mounted in said needle holder,
partly in section. .

-Fig. 5.is an end view of the back end of sa,xd»
needle holder, showing the’ needle mounted there-.
in, said view being m the‘direction of arrows
5—5 of Fig. 4. : .

Fig. 6.is a side vxew, partly m longitudma.l

' sectlon, of" the plunger, showing how. the 'plston
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thereof is mounted thereon.

Fig. 7.is a fragmentary 10ng1tudmal sectlon
through the hypodermic syringe shown. in Pig. 1
and through the parts thereof shown in-Figs. 2,
4 and 6, said parts being shown in assembled and
operative positions..: - :

Fig..8 is a.view- snmlar to that of Flg 7 of &
hypodermic. syringe  made in accordance with a
second form.of this invention, showing a different
mounting - for the: needle, g different method of
attaching the piston to the stem of the plunger,
and.a different method of attachmg the neb” to
the barrel. -

A syringe made in accordance with the present
invention includes a.barrel 10, a'plunger || having-
a piston 12, a needle 13 mounted in g needle
holder 14 and 3 neb-15 by which the needle holder
is ‘secured to -the barrel..- As has above been-

65 stated, barrel 10 is tubular in-shape, and it has
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no end walls of any kind or construction. At {2, Neb {5 is a collar-like member which has a
its back end it is provided with a pair of finger tapered top wall 35 having a central opening 36
pieces 20 and 21, respectively, and it is provided through which the needle projects when the neb
with a reduced portion 22 at its forward end. is mounted on the barrel as shown in Fig. 1.
Projecting outwardly from said reduced end por- § It has a bayonet slot 37 which is adapted to en~-
tion 22 and substantially at right angles thereto gage pins 23 on the barrel to secure said neb to
are pins or bosses 23. The extreme forward or said barrel and hence the needle holder and
leading edge 24 of the reduced portion of the needle to the barrel. The taper of its top or
barrel is tapered to the shape of g truncated cone. forward wall 35 again corresponds to the.tapered
The matenal of ‘whicH: the barrel may be made 10 parts’ above: descrlbed ard: hencek when the neb
is preferably a plastic materia]l which does hot is mounted on the barrel, and a snug fit is pro-
disintegrate in the presence of sufficient heat toi«, . .vided between its said wall 35 and the top shoul-
sterilize it or of medicaments it is filled with, and" der of needle holder {4 as well as between seat
also which is strongly resistent to breakagé:: . 32iof the needle holder and tapered edge 24 of
Nylon, for example, is highly suitable for the.15.the barrel.. Longitudinally extending openings
purposes of the present invention. S0 1§ poly=  3¥d gré provided in the side wall of neb 15 to
styrene such as polystyrene-8 ofthe Koppei's'Coke: = eXpose: the:calibrations 38 which are provided on
Co., Styron of the Dow Chemical Co., Lustron of = barrel i0.
Monsanto Plastics Co. and Victron of the'Nauga= ~~° Figl T 'best shows the several parts above de-
tuck Chemical Co. o ‘ 20 scribed .in assembled condition. Piston 12¢ is
¢ Plunger (17 may e‘:ﬁade'f‘o‘f" He' same o simildr” shown a- spaced distande: from: pxston seat 32
materiali It comprises 4: shaftor stém:-having g and’the spacebetweer said piston dng §gid pisten:
button 27 formed at its back’ fd- being” re~ seat-is occupied by-gliquid 40° which -rhay com+:
diced” at its’ forward end to' a- small— externally stitute-a: medicamerit ‘oft other preparatlon whieh
thréadéd end portior’ 28, -Piston 12 has  molded 25 is- dispensed’ hypodermmally THe’ reduced” end
integrally afi-internal ‘bushirig”29° -which may-be portion-28d-is shown" with: cireular grooves‘zsb*
made: of metal, and sgid’ bushing is internally to'which thé piston 12445 molded:
threaded’ to receive’ the externally threaded-for- In Fig 8nep 45" is! -thréaded: internally, and
ward end’ portion’ 28 of the plungér. Piston' (2  barrel 46 is’ thresded’externally at: it réduced
1§ sorhewhat larger in diameter than the shaft of 30 end so'that the two MEHbErS may be broughi-inte:
the plunger, and its' digmeter” corresponds to the serew-thredded engagément - with' éach’ other:
inside diameter | 0a of ‘ubular barrel 10 A-series Neb: 45:has a- tapered wall: 47 at its forward end
of annular grooves 30 is fornied iri the- otiter afid a-gasket 48'1s mounted between said wall and’
cutved wall stirface of the piston anid a plurality  the'tapered pefipheral edge of the rediuced por-
of annilar” ridees or bands is’ theéreby” defined. 35 tion of the barrel. A 1Eakiproof sedliis'thereby:

This'makes for & relatively flexible outer wall sur- providéd. There: is'rio Hieddle holder 14 ag siely
faee’ of contact area Which engages the ' inner in the second form of the’ifivention, and neb 45:
wall of the barrel. If desxred ririg-shaped wash- performs the fimction: of “holding: theé-freedle+in

érs made of svithetic’ rubber or ofher-stiitable  blage at'the end of the'barrel. -It7hds a centrally:
material may be mounted ifr the annular-grooves 40 extending opening in-its forward" tapered: wall
foran enHanced’ leak-proof seal between the pis- 47 correspondiiz’ to- openirg' 36 in-wall '35 of nel’
ton and the barrel. I8 Needle'49is brazed to wall 4T 4tits safd cens-

Tt will be noted that the forward end of’ piston tratiopening as Fig: 8 clearly shows at'49a: In
2'is tapered to the sHave of ‘s coneé: The angle .. the first'form of this irvention, the neb may-be’
of this cone corresponds to the anigle” of taper 48 made of plastic'material or metal; asdesivéd: In:
of periphral edes 28°of Bartel 10 Tt alse corre~ the present, second form of  thé-invention, the'
sootids 16" the" tavet” of “piston ™ sedt 32 which is neb- mitist ‘bé madeé of ‘metal if the nesdle-isto'be
forimed on the innet 6¢ back énd of fieedte Holder  brazed to it. Andther- differenice: between  the:
14 Condédiently, when the" rigédle bolder is two fortis of - this-invention ‘résides in-the ‘mans
mounted tightly vpon tapered ¢dge 24" of the

1-which plston 50-is ‘Miountéd on- plunger 51
barrel by the means hervéinafter déscribsd, a leak- i tHe -first’ form® of “theinvention, there:is a-
Broof seéal is providéd betweet sald needle Holdes seréw-theaded engagement Between the Teditced
and said barrel. Also” when ihe piston is'mioved  forward end of the-plunger and piston 2. In:
into abutment with its s~id, seat 32 éverv last the’ second form of'the rivention; the piston-is’
messnrable” avantity of Tovid® is * sdueezéd” or g8 Mol EthY’ upon reéuced end portmn 52 of-
pressed ont of ‘the barrel and nté the needle )

The taper shown if* the" drawilieis avprogi- betimderstood that: the- foregoine” is* a
mately 60° removed from the- longutwdmal axis description of “two preferred forms 'of-this-inven<-
of the instriment and-this shotild be takeén as tion; i that: other forms and modifications of*
ilinstrotive and not’ s limitative of the présent o these férms nidy be had ‘within’ the broad scope
invention: A more seute anslé would maks for and- spirit' of the- ivention- as defiied in- the'
greater accnracy and more prerise medsorements claifis '6f this: apphcatlon Changes: in - taper,
as well 45 for greatér cofitrol” over: the  inskiu- charniges ity material, and other changes are-alt
ment drring Use: The rédson’is clears the tiore confemplated” within the’ covéi'age of” the invens
acuté: the anslé: or tapef; the greatér- will be' g tioh:

the stroké of fwe vlovieds t6* disperse’ o eject a: Having" thus" déseribed” my invention; what: I

given'ouantity of Hauid.. claiin asriew" and ‘desiré-to secur&by Letters Pat~
- Needle (3 'i§ g6t it néedlé holds# 14 by meésns ént; 1s:

of a rubber gasket 33 or the like. The holder 1; A" hypodérmic sytihgé-comprising & tubtular”

proméy 14 ia  péifardted: as ati ida t6 enable the 70 Batrel; o plunger slidaBbly: mounted i said bar-
rubber-to fow. ints - théf%p.rforations and-to be: reli-a piston- havmg‘ a~ dotiically shaped leadifis:
snchored firmily tHe¥éin: The tob shoulder’ of’ énd; mounted at theforwaid end 6f ‘$aid pluriger,
holder: t47is" 8156 taperéd’ to the éxtent above in- and & tapered: p1sf,on-seat Member mounted: at’
- dicated with respéet to'§6at 32; peripheral edge:  the forward end of said barrel, safd pistoti-sést
2% .6f barrel 10 and the: forward end-of piston’ 75 meisber Having a-central ‘operidng-formed theres
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in and having a needle secured thereto in said
opening, said piston-seat member and the adja-
cent portion of said needle having a continuous
covering of resilient material.

2. A hypodermic syringe comprising an open-
ended tubular barrel, a plunger slidably mounted
in said barrel, a tapered piston mounted at the
forward end of said plunger and having a ta-
pered leading end, a neb removably mounted at
the forward end of said barrel, and a needle
holder secured to the forward end of the barrel
by means of said neb, said needle holder having
a needle secured thereto and projecting for-
wardly therefrom, and having g piston seat
formed thereon at its inner end, said piston seat
being tapered to correspond to the taper of the
piston, and a covering of resilient material en-
veloping said needle holder and the portion of
said needle adjacent thereto.

3. A hypodermic syringe in accordance with
claim 2, wherein the neb is demountably secured
to the forward end of the barrel by means of a
pin which is provided on said barrel and a co-

._4
<
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operating bayonet slot which is provided in said
neb.
JULIUS EISENSTARK.
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