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HYPODERMIC NEEDLE ASSEMBLY

Peter Stevens, Waterbury, Conn., assignor to Roehr Prod-
ucts: Company, Inc., Waterbury, Conn., a corporation
of Connecticut :

Filed Aug. 26, 1958, Ser. No. 757,889
6 Claims. (ClL 128—221)

This application is a continnation in part of my co-
pending application Serial No. 456,928 filed September
20, 1954 and allowed February 26, 1958,

This invention relates to hypodermic needle assem-
blies and the like.

It is customary to provide a hypodermic needle such as
is used in the medical arts with a hub. In one type of
needle the hub carries a skirt of polyethylene or the like
for securing the needle to an ampule, so that the needle
and the ampule may be handled as an assembly to facil-
itate use of the needle in connection with the ampule.
The skirt surrounds a piercing point of the cannula of
the needle. In the fabrication of the needle it is neces-
sary to form the piercing point at one end of the cannula
and the injection point at the opposite end thereof and
it is also necessary at some stage of the fabrication of
the needle to secure the hub and the skirt to the cannula.

One manner of fabricating a needle of the above-
mentioned character is by performing the manufacturing
operation in the following sequence:

(1) The cannula is ground and the core-piercing point
is formed.

- (2) The unit js then subjected to a molding operation
where a plastic skirted polyethylene hub is molded around
the cannula. :

(3) The unit is then returned for grinding of the in-
jection point.

It is necessary to grind the injection point after the hub
has been secured around the cannula because the op-
eration of molding a hub around the cannula would neces-
sarily injure the delicate injection point.

The procedure above mentioned is extremely expensive
because of the increased number of times that the can-
nula must be handled and because the grinding of a
point on 2 cannula that already has a hub thereon is a
problem by itself, particularly where mass production is
desired and it is therefore desired to point a large num-
ber of cannulas at one time. This also complicates the
problem of cleaning the pointed cannula because the
presence of the hub on the individual needle necessarily
complicates the handling of large masses of needles for
cleaning purposes.

It is one of the objects of the present invention to pro-
vide a needle, of the above-mentioned character, having a
skirt of polyethylene or the like, which needle is so
constructed that the cannula may be pointed and cleaned
before it is assembled with the hub, and wherein the
cannula is then assembled with a sub-assembly con-
sisting of the hub and the skirt in such a manner that the
joining of the hub and skirt with the cannula does not
involve a molding operation and therefore does not in-
jure or contaminate the previously pointed and cleaned
cannula. .

‘The skirt must be made of a yielding material so that
it can fit over the ampule with which the needle is to
be used, and closely hugs the ampule. Polyethylene
has been recognized as the ideal material for such pur-
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pose. If the hub is also made of polyethylene it be-
comes difficult to secure the hub to the cannnla in the
desired manner unless the hub is actually molded. around
the cannula. This applicant has discovered that it is not
necessary, for the proper operation of the polyethylene
skirt, that the hub be also. made of polyethylene. Ac- )
cordingly, it is one of the objects of the present invention

_ to provide a sub-assembly of the polyethylene skirt with
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a metal hub, which sub-assembly can then be cleansed
and treated independently of the cannula, whereby such
treatment does not affect the sharpness or cleanliness of
the pointed cannula. Thereafter, the sub-assembly of
the skirt and hub may be staked onto the pointed and
cleansed cannula,

It is" a still further object of the present invention to
provide a needle assembly of the above mentioned char-
acter with a thimble or skirt secured thereto and which
assembly may be used in combination with a sealed con-
tainer having a pressure different from atmospheric pres-
sure and closed by a plug that may be pierced by a hy-
podermic needle. The assembly may be one used to
draw fluid (blood or other body fluid) from a patient,
in which case the container would be an evacuated con-
tainer the facilitate such drawing action, or it may be
one to supply fluid to a patient, in which event the con-
tainer could be under a pressure above atmospheric and
would be used. with the outlet side of the container bot-
tommost. ) :

The attainment of the above and further objects of the
present-invention will be apparent from the following
specification taken in conjunction with the accompanying
drawing forming a part thereof. ’

In the drawing:

Fig. 1 is an elevational view, partially broken away, of
a needle assembly made in accordance with the present
invention; T :

Fig. 2 is a longitudinal sectional view of the needle
assembly of Fig. 1;

Fig. 3 is a transverse section taken along section line
3—3 in Fig. 2; and :

Fig. 4 isa view similar to Fig. 2 but illustrating a modi-
fied construction. :

In the accompanying drawing like reference numerals
indicate like elements throughout. ‘

The needle assembly 1 there shown comprises a double
pointed cannula 2, a metal hub member 4 which snugly
receives and is staked onto the cannula, a closure cap or
guard 6 of polyethylene or the like which is press fitted
over an end of the metal hub and covers one piercing
end of the cannula, and a polyethylene thimble or skirt
8 mounted to the base of the metal hub and surrounding
the base of the cannula at the opposite piercing end of
the needle. '

The cannula may be of conventional construction com-
prising a tube of a uniform outer diameter having a pierc-
ing point 10 which is adapted to pierce a rubber closure of
a fluid-containing ampule without coring or otherwise re-
moving any material therefrom, and a skin-piercing or
injection point 12.

The hub 4 has a relatively thin walled front section
14 which has a small forward bore 16 which is staked
around a medial portion of the cannula. The bore 16
merges with-a larger central intermediate bore 18 which
extends into an intermediate hub section 19 of a much
larger diameter than the front hub section 14,

The rear end of the intermediate hub section 19 termi-
nates in a thin-walled cylindrical neck 26 which is out-
wardly flared or curled at 28 to form an annular peripheral
flange which defines a skirt-receiving groove 30 between
the neck 26 and a transverse annular shoulder 32 at the
rear face of the intermediate hub section. The neck has
a large central bore 33 therein which joins the smaller in-
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termediate bore 18 in the intermediate hub section. The
thimble or skirt 8 has an endwall 34 consisting of an in-
ternal annular flange which forms a central hole 35, the
defining wall of which extends into the:groove 30 of the
neck 26 and surrounds the neck 26. The flared end or
cutl 28 of the hub bears against the inner face of the skirt
end wall 34 and holds the skirt securely on the hub and
makes an air-tight sealing fit around the hole 35 in the
end wall 34. i .

The thimble 8 has a cylindrical body 36 which is spaced
from the cannula and terminates just short of the closure
piercing cannula point 10, The rear end of the skirt body
is open. .

The polyethylene closure 6 is press fitted over the thin
wall front section 14 of the hub and protects the front
end of the needle carnnula from contamination. = When
fully inserted on the hub, the base of the cover.6 abuts
the annular stop shoulder 41 at the front end of the inter-
mediate hub section.

_ In the fabrication of the needle assembly, the preformed
molded .polyethylene thimble or skirt is fitted over the
end of the hub neck, and then the neck end is flared to re-
tain the skirt securely in place on the hub. :

" The cannula is pointed at both ends before the hub is
placed on the cannula. The completely pointed cannula
is then extended through the metal hub 19, the front bore
16 of which is initially a small amount larger than the
diameter of the needle cannula. The front end of the
front hub section 14 is then pinched or staked tightly
about the needle cannula to secure the cannula and the hub
together. :

The skirt 8 of a sterile needle assembly is telescoped
over the end of an ampule 37 (shown in dotted lines in
Fig. 2) containing the injection liquid, with the cannula
point 10 extending only partly through the ampule closure
39. The skirt 36 is stretched by the ampule and makes
a sealing fit therearound. . :

This constitutes the commercial product wherein the
needle and the ampule are held in assembly, ready for
instant use, and wherein the plug 39 maintains the Iumen
at the adjacent end of the cannula closed and out of con-
tact with the medicament in the cannula,: Clearance is
left to permit further movement of the ampule toward the
hub a sufficient distance to extend the closure piercing
point 10 all the way through the ampule closure. 39 for
the injecting operation. .

The plug 39 is made of self sealing material, such as

rubber, as is conventional, so that the plug-seals around’

the cannula that has penetrated it. As may be seen from
Fig. 2 the portion of the plug 39 pierced by the cannula
is of an axial thickness greater than the axial length of the
opening of the lumen at the penetrating point. - As a re-
sult, the cannula opening at the heel or trailing end of the
penetrating point has become embedded in the pierced
portion of the plug 39 before the penetrating point has
penetrated through the plug 39. As a result the cannula
opening at the plug penetrating end of the needle is sealed
by the plug 32 when the needle and plug are in the rela-
tive positions illustrated in Fig. 2. Also, when the needle
is being pushed further through the plug 39 to penetrate
the same the opening at the penetrating point of the needle
will never bridge the penetrated portion of the plug. This
is of importance because if it did provide such a bridge,
even momentarily, that bridge would permit leakage of
the contents of the ampule through the plug at the
cannula. . .

The present invention is not limited to use with ampules
such as the ampule 37 containing a liquid to be injected.
For instance, the structure 37 may be a sterile tube sealed
by the closure plug and.evacuated and may optionally
contain some needed chemicals. . With such a tube in posi-
tion the structure of Fig. 2 may be used for taking blood
or other body fluid from a person. . Such an-assembly
of the thimble or skirt 8 and its connected cannula, ail
sterile in a sealed package with or without a plugged
evacuated tube may constitute. an arficle of commerce,
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When such a unit is to be used the sealed tube for re-
ceiving the body liquid is inserted into the thimble 8 into
the position illustrated in Fig. 2 (if it is not already in
that position), the closure 6 is removed, the penetrating
point 12 of the cannula 2 is inserted into proper position
for taking bleod or other body liquid from a patient, for
instance, in the arm of a patient, and then the tube 37
is moved further into thimble 8 a distance sufficient to ex-
tend the piercing point 10 all the way through the closure
39, whereupon blood will flow from the patient through
the cannula and into the tube 37 because of the vacuum
in the tube 37.

In Fig. 4 there has-been shown a structure similar to

" that of Fig. 2 but designed specifically for use in drawing

blood. Imsofar as the parts of this structure are identical
with the parts illustrated in the embodiment previously
described a further description is not necessary because the

.. same reference numerals have been used. In this case
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the intermediate hub section 19, which corresponds to the
hub section' 19 of Fig. 2, has been made appreciably
shorter in axial length. This hub is staked to the cannula
2 in the same manner as previously described. In this
embodiment the thimble or skirt is indicated by the ref-
erence numeral 8’. It may be made of any desired mate-
rial, preferably a transparent rigid plastic. In this in-
stance the open end of the skirt 8’ is provided with an out-
wardly extending flange 46 to facilitate manual telescopic
movement of the skirt with respect to an evacuated test
tube 42 stoppered by a stopper 39" of rubber or the like,
which may be pierced by the cannula and is self-sealing
around the cannula as is customary with ampule closures,
and is self-sealing as the cannula is withdrawn. The
test tube may be made of glass.

The plug 39’ has an outwardly projecting peripherally
extending head or rim 44 that prevents the plug from be-
ing drawn into the tube 42 by the preponderance of the
atmospheric pressure over the vacuum within the tube.
A peripherally extending bevel or .taper 46 is provided:
around the outer edge of .the head 44 to facilitate guiding
of the head 44 into the circular operning 48 of the thimble
or skirt 8, where it makes a sliding fit. .

" In compliance with the requirements of the patent
statutes I have here shown and described a preferred em-
bodiment of my invention. It is, however, to be under-
stood that the invention is not limited to the precise con-.
struction here shown, the same being merely illustrative
of the principles of the invention. What I consider new
and desire to secure by Letters Patent is: -

1. A hypodermic needle comprising a cannula having

" a sharpened penetrating point, a hub secured to the can-

nula and having at one end thereof a neck surrounding
the extended end of the cannula, the hub having a pe-
ripherally extending shoulder around the end of the neck

_that projects from the body of the hub, a flexible cy-
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lindrical skirt loosely surrounding the neck and having
an internally extending annular flange integral therewith,
said flange closely surrounding the neck and bearing on
said shoulder with the cylindrical portion of the skirt ex-
tending from the flange.in the direction towards the pene-
trating end, the end of the neck -being curled over t.he
flange and making a sealing liquid-tight fit therewith
around the entire periphery of the neck. o .
2. Apparatus comprising a cannula having a sk_m-
penetrating point at ome end and another penefrating
point at the other end thereof, a metal hub around an
intermediate portion of said cannula and secured. thereto
in pressure engagement therewith around the entire pe-
riphery thereof, said hub having a nieck at the end' thereof
that faces the end of the cannula opposite the skin pene-
trating point which neck terminates in a shoulder, a
preformed polyethylene skirt surrounding the other end
of said cannula and having an end wall which surrounds
the cannula and is sealed around the entire periphery

_ of the cannula to said hub, the open end of said skirt

" being spaced from

the other penetrating point of the
cannula and adapted to make a slide fit with the end
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of an ampule, and the neck of said hub being flared out-
wardly so as to bear against said skirt end wall and
hold the same securely against a shoulder portion of
said hub to form an air-tight seal between the hub and
the skirt.

3. A hypodermic needle comprising a cannula having
a sharpened penetrating point, a hub secured to the can-
nula and having at one end thereof a meck surrounding
the cannula, the hub having a peripherally extending
shoulder around the end of the neck that projects from
the body of the hub, a cylindrical skirt locsely surround-
ing the neck and having an internally extending annular
flange integral therewith, said flange closely surrounding
the neck and bearing on said shoulder with the cylindri-
cal portion of the skirt extending from the flange in
the direction towards the peneirating end, the end of
the neck being curled over the flange and making a
sealing liquid-tight fit therewith around the entire pe-
riphery of the neck.

4. Apparatus comprising a cannula having a skin-
penetrating point at one end and another penetrating
point at the other end thereof, a hub around an inter-
mediate portion of said cannula and secured thereto
around the entire periphery thereof, said hub having a
neck at the end thereof that faces the end of the cannula
opposite the skin penetrating point which neck terminates
in a shoulder, a preformed skirt surrounding the other
end of said cannula and having an end wall which sur-
rounds the cannula and is sealed around the entire pe-
riphery of the cannula to said hub, the open end of said
skirt being spaced from the other penetrating point of
the cannula and adapted to make a slide fit with the end
of an ampule, and the neck of said hub being flared
outwardly so as to bear against said skirt end wall and
hold the same securely against a shoulder portion of
said hub to form an air-tight seal between the hub and
the skirt,
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5. Apparatus comprising a cannula having a penetrat-
ing point at one end, a hub around said cannula and
secured thereto around the entire periphery thereof, one
end of the hub being spaced from the point of connec-
tion of the hub with the cannula, said hub having a
neck which terminates in a shoulder, a preformed skirt
surrounding the cannula ard having an end wall which
surrounds the hub and is sealed thereto around the en-
tire periphery of the said hub, the penetrating point of
the cannula terminating within the skirt, the open end
of said skirt being spaced from the penetrating point of
the cannula and adapted to make a slide fit with the end
of an ampule or the like, and the neck of said hub being
flared outwardly so as to bear against said skirt end wall
and hold the same securely against a shoulder portion
of said hub.

6. Apparatus comprising a cannula having a penetrat-
ing point at one end, a hub around said cannula and
secured thereto, said hub having a neck which termi-
nates in a shoulder, a preforméd skirt extending from
the hub in the direction towards the penetrating point,
the cannula being coaxial with the skirt, the skirt having
an end wall which surrounds the neck, the open end of
said skirt being spaced from the penetrating point of the
cannula and adapted to make a slide fit with the end of
an ampule or the like, and the neck of said hub being
flared outwardly so as to bear against said skirt end wall
and hold the same securely against a shoulder portion
of said hub, and finger gripping means projecting from
the skirt for facilitating telescoping movement of the
skirt with respect to an ampule or the like.
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