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RETRACTABLE VENIPUNCTURE CATHETER NEEDLE AND RECEPTACLE

Background of the Invention

This invention relates to apparatus for intravenous insertion of a catheter.

A catheter is an elongated, resilient, small-diameter tube normally inserted into a vein
for the introduction or withdrawal of fluid. The catheter is normally left in position for at
least several hours and should be inserted in a way to cause minimum discomfort to the
patient.

Typically, a cannula or hollow needle, such as a hypodermic needle made of stainless
steel, is disposed within the catheter to provide a sharp point projecting slightly beyond the
end of the catheter to be inserted into the vein of the patient. The sharp point of the needle
penetrates the skin and vein of the patient with minimum injury and discomfort, and guides
the catheter into the vein. Once the catheter is in position, the needle is withdrawn and
discarded. Accidental scratching or puncturing of personnel with a used needle can present
a serious health hazard, including the possibility of transmitting infectious diseases, such as
hepatitis, AIDS, herpes, and the like, from a contaminated used needle.

Many prior art devices have been designed to prevent needle stick from used
hypodermic needles. Examples are U.S. Patent No. 5,256,156 to Marks (1993); U.S. Patent
No. 5,205,829 to Lituchy (1993); U.S. Patent No. 5,102,394 to Lasaitis et al (1992); U.S.
Patent No. 4,950,252 to Luther et al (1990); U.S. Patent 4,909,793 to Vining et al (1990);
and U.S. Patent 5,273,540 to Luther (1993).

The prior art devices have various disadvantages. They have a complicated structure,
are not easily operated with one hand, do not provide positive prevention of reuse, or do not
provide permanent shielding of the used needle.

Summary of the Invention :
This invention provides intravenous catheter insertion apparatus which is simple,

inexpensive, easy to make, and easy to operate with one hand. After the hypodermic needle
has been used to insert the catheter, the needle can be positively and permanently enclosed
in the housing with one hand and without being exposed so that it cannot be reused or
accidentally stick someone. One-handed operation of the apparatus of this invention is
important because it leaves the other hand free to stabilize the position -of the inserted
catheter as the needle is withdrawn to the enclosed position without ever exposing the sharp
point of the used needle.

Briefly, the apparatus of this invention includes a carrier disposed in an elongated
housing. The carrier is movable by operation with only one hand from a first to a second
position by means which extend from the carrier through a longitudinally extending slot in
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a wall of the housing. An elongated hypodermic needle is secured at one end to the carrier
and extends through an opening in the housing so the other (sharp) end of the needle extends
from the housing when the carrier is in the first position. The means provided for moving
the carrier from the first to the second position permit one-handed operation to retract the
needle into the housing until the sharp end of the needle is clear of the opening. Means are
also provided for deflecting the needle laterally when the needle is clear of the opening so
the needle moves out of alignment with the opening to prevent the needle from being moved
by the carrier back into the opening.

The preferred embodiment of the invention includes means for holding the needle in
the deflected position. The preferred means for moving the carrier includes a shank which
extends from the carrier through the elongated slot in the housing. A tab on the shank
exterior of the housing further facilitates sliding the carrier from the first to the second
position. Preferably, the shank is of a material and dimension so that it can easily be broken
when the carrier is in the second position so the carrier cannot inadvertently be urged back
toward the first position. _

One of the preferred embodiments for deflecting the needle laterally includes means
for rotating the carrier about an axis transverse to the longitudinal axis of the needle as the
carrier moves toward the second position. Preferably, the carrier rotates before the needle
clears the opening. This deflects the needle into a curved condition, but well within its
elastic limit. Thereafter, further movement of the carrier to the second position causes the
needle to clear the opening and spring to its normal straight, relaxed condition so that it is
no longer aligned with the opening in the housing. Thus, even if the carrier is inadvertently
subjected to a force which tends to move the carrier back toward the first position, the sharp
end of the needle will jam against the interior of the housing so the needle cannot be re-
exposed.

In one preferred embodiment of the invention, the carrier is rotated as it moves by a
portion of the housing interior which causes the carrier to follow a nonlinear path as it moves
into the second position. In another form, the carrier is spring-loaded to tend it to cause it
to rotate about an axis normal to the direction traveled by the carrier and moving from the
first to the second position. Rotation of the carrier is resisted by the needle disposed in the
housing opening. As the needle clears the opening, the springing means rotates the carrier
so the longitudinal axis of the needle is no longer aligned with the opening.

In another embodiment of the invention, the needle and carrier are mounted together
so that when the carrier and needle are in the first position, a lateral force is exerted on the
needle to subject it to a bending movement and deflect it laterally relative to the carrier,
which is prevented from moving laterally by being confined within the housing. As the
carrier moves from the first to the second position, the needle clears the housing opening,
which releases the lateral force on the needle. This permits the needle to spring to a relaxed
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position with the longitudinal axis of the needle out of alignment with the opening so that the
needle is trapped in the housing.

. For simplicity of construction and assembly, the housing is preferably made of two
elongated semicylindrical sections molded from a suitable plastic, such as polyethylene,
polypropylene, or the like. Preferably, the two sections are joined together at one end by
a "living hinge" molded integrally with each of the two sections so they can readily be spread
apart or fitted together around the carrier and the needle to form an enclosed housing with
an opening at one end remote from the living hinge.
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Brief Description of the Drawings
The invention will be more fully understood from the following detailed description

and the accompanying drawings in which:

FIG. 1 is a perspective view of an unassembled embodiment of the invention;

FIG. 2 is a perspective view of the elements of FIG. 1 assembled for use with a
catheter (not shown in FIG. 2);

FIG. 3 is a longitudinal sectional elevation taken on line 3-3 of FIG. 2 with a catheter
mounted over the needle;

FIG. 4 is a view taken on line 4-4 of FIG. 3;

FIG. § is a longitudinal sectional elevation of the apparatus of FIG. 3 with the carrier
moved almost to the second position just before the needle clears the opening in the housing;

FIG. 6 is a view similar to FIG. 5 showing the carrier in the second position with the
needle locked safely in the housing, and with the tab broken off the carrier;

FIG. 7 is a sectional elevation of a needle mounted in a cylindrical carrier so that the
longitudinal axis of the needle is at an angle to the longitudinal axis of the carrier;

FIG. 8 is a sectional elevation of the carrier and needle of FIG. 7 mounted in a
housing so that the needle is deflected laterally to make the longitudinal axis of the needle
collinear with that of the carrier;

FIG. 9 is a longitudinal sectional elevation of the apparatus of FIG. 8 showing the
carrier moved almost to the second position just before the needle clears the opening in the
housing;

FIG. 10 is a view similar to that of FIG. 9, except the carrier is in the second position
with the needle trapped in the housing, and the tab for moving the carrier is broken off, and
the housing has been removed from the catheter;

FIG. 11 is an elongated sectional view showing a leaf spring integrally formed with
the carrier for urging the carrier and needle toward a position out of alignment with the
opening in the housing; and

FIG. 12 is a view similar to FIG. 11 showing the carrier moved to the second position
so the carrier is rotated by the leaf spring to move the needle out of alignment with the
housing opening.
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Detailed Description of the Preferred Embodiments
Referring to FIGS. 1-6, an elongated housing 20 in the shape of a hollow right

cylinder is formed from two elongated semicylindrical shells 22 (FIG. 1) and molded from
a suitable plastic, such as polytetrafluoride, polyethylene, or polypropylene. The right (as
viewed in FIGS. 1-6) end of each semicylindrical shell is molded integrally to a respective
transverse semicircular plate 23 (see FIGS. 3 and 4). The straight inner edges of the
semicircular plates 23 are joined together by an elongated thin web 24 molded integrally at
a respective edge to a respective inner edge of a semicircular plate. The web 24 forms a
“living hinge", which permits the shells to be moved like a clam shell from the open position
shown in FIG. 1 to the closed position shown in FIG. 2. This facilitates manufacture and
assembly of the apparatus.

The left (as viewed in FIGS. 1-6) end of each semicylindrical shell includes a
respective transverse semiannular partition 26 molded integrally at its outer edge with the left
end of a respective shell so that when the shells are brought together to form the housing as
shown in FIG. 2, a circular opening 28 is formed at the left end of the housing.

A carrier 30 in the form of a right cylinder makes a sliding fit within the housing.
The carrier is also preferably molded from a suitable plastic, such as polytetrafluoride,
polyethylene, or polypropylene. A vertical shank 32 is molded integrally at its lower with
the upper (as viewed in FIGS. 1-6) portion of the central part of the carrier, and extends up
through a longitudinal slot 34 formed between upper adjacent edges of the two shells of the
housing. A transverse tab 36 is molded integrally with the upper end of the shank. Thus,
the carrier can be moved from a first position where the shank is at the left end of the slot
to a second position where the shank is at t right end of the slot.

An elongated frustoconical nose 38 is formed integrally at the left end of the carrier
to taper inwardly away from the carrier and extend through the opening 28 at the left end of
the housing. An elongated cannula or hypodermic needle 40 has its right (as viewed in
FIGS. 1-6) end embedded in the nose of the carrier so the longitudinal axis of the needle is
coaxial with the longitudinal axes of the carrier and the housing. The right end of the needle
opens into a cavity 41 in the carrier. The cavity receives the flow of blood resulting from
the insertion of the needle into the vein of a patient. A venting filter 42 fitted in the right
end of the carrier vents air from the cavity and prevents flow of blood from the cavity. The
plastic carrier and housing are sufficiently transparent to permit observation of the blood
entering the cavity ("flash back"), and thus confirm that the catheter is properly located in
a vein.

As shown in FIG. 3, a catheter 43, which may be of conventional construction, fits
over the hypodermic needle so that the sharp point on the needle projects just beyond the left
end of the catheter. The right end of the catheter carries a conventional tapered socket 44
which makes a snug friction fit over the nose of the carrier.
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As shown in FIG. 1, one of the semiannular partitions 26 carries a pair of transverse
pins 45, each of which makes a snug snap fit in a corresponding recess 46 in the other
semicircular plate to hold the shells together in the assembled portion shown in FIGS. 2-6.
If desired, the adjacent edges of the two shells are provided with a tongue and groove fit (not
shown) to increase the fastening force between the two shells. Alternatively, the two shells
are bonded together, such as with an adhesive or by heat fusion of the plastic material which
forms them. ‘

As shown best in FIGS. 3, 5, and 6, the right end of the housing is offset slightly
from the remainder of the housing so that the longitudinal axis of the right end portion of the
housing is at an angle of between about 2 and about 5 degrees with respect to the longitudinal
axis of the remainder of the housing.

With the catheter assembled on the hypodermic needle, as shown in FIG. 3, the needle

~and catheter are inserted in the vein of a patient in the usual manner. After the catheter is

properly located, the administering person holds the inserted catheter in place with one hand,
and uses the other hand to withdraw the needle from the catheter and into the housing by
simply holding the housing in one hand and sliding the tab 36 from left to right so that the
carrier moves from a first position (shown in FIG. 3) toward a second position at the right
end of the housing. As the carrier moves from left to right, the carrier enters the offset
portion at the right end of the housing. The clearance between the carrier and the housing
interior is sufficient to permit the carrier to rotate in a clockwise direction (as viewed in FIG.
5) about an axis perpendicular to the longitudinal axis of the housing and the needle. As
shown in FIG. 5, as the left end of the hypodermic needle with the sharp point enters the
opening 28, the carrier rotates slightly and subjects the needle to a slight bending moment
which causes the needle to bow upwardly, but not in an amount which exceeds the elastic
limit of the material of which the needle is made. Normally, the hypodermic needle will be
stainless steel and be between about 16 gauge to about 24 gauge, depending on the size of
the patient. :

As the tab 36 moves farther to the right so that the shank is against the right end of
the slot 34, the left end of the needle clears the opening and springs upwardly to the position
shown in FIG. 6 so that the needle is no longer aligned with the longitudinal axis of the
housing passing through the hold, and cannot be moved back through the hole to the exterior
of the housing. A further force on the tab to the right (as viewed in FIG. 6) causes the
shank to break so the tab can be removed, and no force can be inadvertently applied to the
carrier to urge it away from the retracted (second) position shown in FIG. 6.

The one-handed operation of the device leaves one hand free to hold the catheter in
the desired position, while the other hand withdraws the needle and safely encloses it in the
housing without ever exposing the sharp end of the used needle. Thus, the used needle
cannot be inadvertently reused or cause injury or infection to personnel.
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Referring to FIG. 7, an elongated carrier 50 cast of plastic in the shape of a right
cylinder has a longitudinal axis 52. An elongated straight hypodermic needle or cannula 54
is embedded in one end of the carrier so that the sharp end of the needle extends away from
the carrier at an angle of between about 2 to about 5 degrees from the longitudinal axis of
the carrier, which has an upwardly extending shank 55 and tab 56. The right (as viewed in
FIG. 7) end of the needle opens into a cavity 57 connected to a venting filter 58 so that
“flash back" can be observed, as described above with respect to FIGS. 1-6.

FIG. 8 shows the carrier 50 mounted in a housing 60 almost identical with the housing
20 of FIGS. 1-6, except that the right (as viewed in FIGS. 8-10) end of the housing is
straight, that is, not offset from the central part of the interior of the housing, so that the
right end and central part of the housing interior is in the form of a hollow right cylinder.
The lower portion of the left end (as viewed in FIGS. 8-10) of the housing interior includes

~ an offset section 65 which slopes outwardly and toward the left to provide an enlarged spabe

for the left end of the carrier 50, which extends downwardly to the left to accommodate the
angle between the longitudinal axes of the needle and the carrier when the carrier is at the
left end of the housing.

An external nose 62 is formed integrally with the left end of the housing to taper
inwardly away from the housing. An elongated opening 64 extends longitudinally through
the center of the nose to make a close fit around the needle 54 so the longitudinal axis of the
needle is collinear with the iongitudinal axis of the housing.

Although not shown in FIGS. 8-10, the housing 60 is also made of two semicylindrical
shells, as described above with respect to FIGS. 1-6, and the nose 62 at the left end of the
housing 60 is formed of two separate cylindrical pieces, each integrally molded with a
respective shell. When the shells of housing 60 are snapped together, as described above
with respect to the housing shown in FIGS. 1-6, the housing 60 makes a close sliding fit
around the inclined carrier 50 in the enlarged space at the left end of the housing, and the
opening 64 in the nose 62 makes a close fit around the needle 40. Thus, the needle is in the
extended position shown in FIG. 8, that is, with the carrier in the first position.

The carrier shank 55 extends up through an elongated slot 66 formed in the upper (as
viewed in FIGS. 8-10) portion of the housing so that the tab 56 can be moved with one hand
from the first position, shown in FIf. 8, to the second position, shown in FIG. 10.

An elongated catheter 68, fi- .- over the hypodermic needle, carries a fitting 70 with
a tapered socket 72 which makes a g friction fit with the exterior surface of the nose 62
on the housing. The left end of the catheter stops just short of the exposed and sharpened
end 74 of the hypodermic needle.

After the needle and catheter have been inserted in the usual manner, the needle is
withdrawn with one hand by sliding the tab from the first position shown in FIG. 8 toward
the second position at the right (as viewed in FIGS. 8-10) end of the housing. As the carrier
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and needle slide to the right, the carrier moves up the slope of offset section 65 and rotates
in a clockwise (as viewed in FIGS. 8-10) until the longitudinal axes of the carrier and
housing are collinear to impose on the needle a slight bending movement which does not
exceed the elastic limit of the needle material. As the needle reaches the inner end of the
opening 64, the bending moment imposed on the needle by the misalignment of the normal
(i.e., unstressed) longitudinal axis of the needle with the longitudinal axes of the carrier and
housing causes the needle to curve concave upwardly, as shown in FIG. 9.

As the carrier and needle move farther to the right to the fully retracted or second
position, the left end of the needle clears the opening 64 and snaps up to the position shown
in FIG. 10 so that the needle is no longer in alignment with the opening 64, and cannot be
moved either accidentally or deliberately back to the exposed position.

As with the tab of the embodiment shown in FIGS. 1-6, the tab on the carrier shown
in FIGS. 7-9 is designed so that it can easily be snapped off, as shown in FIG. 10, by the
use of only one hand.

FIGS. 11 and 12 show another embodiment of the invention in which a carrier 80 in
a housing 81 includes an elongated right cylindrical body 82 with a frustoconical head 84
formed integrally with the left (as viewed in FIGS. 11 and 12) end of the body. The head
tapers outwardly toward the left. The maximum diameter of the head is greater than the rest
of the carrier, but slightly less than the internal diameter of the housing so the head and
carrier can rotate about an axis perpendicular to the longitudinal axis of the housing and the
carrier. :

The housing 81, identical with the housing shown in FIGS. 8-10, surrounds the
carrier, which has a tab 88 on the upper end of an upwardly extending shank 90 formed
integrally with the carrier. The shank extends up through a longitudinally extending slot 92
in the upper part of the housing so the tab and carrier can be moved relative to the housing
with on hand, as described above.

An intermediate part 91 of the shank (in the vicinity of the slot 92) is of reduced cross
section so the tab can be easily snapped off at that point with one-handed operation.

An elongated leaf spring 94 is formed integrally with the right (as viewed in FIGS.
11 and 12) end of the carrier and curves upwardly and to the left over the right end of the
carrier. The leaf spring bears against the upper surface of the housing interior to urge the
carrier to pivot in a clockwise direction (as viewed in FIGS. 10 and 11) about the point of
contact between the lower portion of the head 84 and the lower interior surface of the
housing. An elongated hypodermic needle or cannula 98 has one end embedded in the left
(as viewed in FIGS. 11 and 12) end of the carrier to be collinear with the longitudinal axis
of the carrier and to extend out through a close fitting opening 100 in a tapered nose 102
integrally formed with the left (as viewed in FIGS. 11 and 12) end of the housing. A
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conventional catheter 104, fits over the needle as described above for FIGS. 8-10. FIGS.
11 and 12 do not show the cavity and venting filter in the carrier 80 for observing flash back.

. After the needle and catheter are inserted in the conventional manner, the needle is
withdrawn into the housing by moving tab 88 to the right (as viewed in FIGS. 11 and 12)
until the shank 90 comes to a stop against the right (as viewed in FIG. 11) end of slot 92.
As the tab 90 moves from right to left, it moves the carrier and needle from the first
(extended) position shown in FIG. 11 to the second (retracted) position shown in FIG. 12.
As the needle moves to the right, and the sharp point at the left end of the needle clears the
inner end of the opening 100, and the leaf spring 94 forces the right end of the carrier down
so the carrier rotates slightly in a clockwise direction (as viewed in FIG. 12) about an axis
perpendicular to the longitudinal axis of the carrier, housing, and needle. This moves the
left end of the needle up to the position shown in FIG. 12 so that the needle is no longer
aligned with the opening 100. by the action of The leaf spring 94 holds the needle in the
misaligned position. Further movement of the tab to the right causes the shank to break
where it is of reduced cross-sectional area. Thereafter, the needle cannot again be extended
from the housing.

In each of the foregoing embodiments, the housing is substantially rigid from one end
to the other so the needle is subjected to the required bending movement to cause the needle
to move to, and be retained in, the captured position as the needle is drawn into the housing.

Each of the embodiments described above can easily be operated with one hand by
either holding the housing between the thumb and middle finger, and using the index finger
to retract the tab. Alternatively, the housing can be grasped in the palm of the hand with
four fingers, and the tab retracted by sliding it back with the thumb. In either case, the other
hand is free to hold the catheter in place as the sharp needle is retracted and safely stored in
the housing. Thereafter, the housing nose is disengaged from the catheter so the sharp end
of the used needle is never exposed where it could cause injury or infection.

Although not shown in the drawings, the nose 38 of the embodiment shown in FIGS.
1-6 can be replaced by the nose 62 arrangement of the embodiments shown in FIGS. 7-12,
and vice versa. Howev: - :he nose 62 arrangement is presently preferred because it presents
a smaller opening around the needle, which ensures a more secure capture of the used
needle, and because the catheter can stay connected to the housing until the needle is
completely withdrawn into the housing.
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I CLAIM:

1. Intravenous catheter apparatus comprising:

an elongated housing having a longitudinally extending slot opening from the
housing interior to the exterior;

a carrier in the housing, the carrier being movable from a first to a second
position in the housing;

means extending from the carrier through the slot to facilitate one-handed
operation for moving the carrier from the first to the second position;

an elongated needle secured at one end to the carrier, the needle extending from
the carrier and through an opening in the housing so the other end of the needle extends from
the housing when the carrier is in the first position; and

means for moving the carrier from the first to the second position to retract the
needle into the housing until the said other end of the needle is clear of the opening, the
housing interior being shaped to have a first longitudinal axis at the first position and a
second longitudinal axis at the second position, the first and second axes being angled relative
to each other so as the carrier moves from the first to the second position it deflects the
needle laterally when the needle is clear of the opening so the needle moves out of alignment
with the opening to prevent the needle from being moved by the carrier back into the
opening.

2. Apparatus according to claim 1 in which the means for moving the carrier
includes a tab secured to the carrier by a shank extending through the longitudinal slot in the
carrier.

3. Apparatus according to claim 2 in which the shank is breakable by manual
operation.

4.  Apparatus according to claim 1 in which the carrier rotates before the needle
clears the opening so as to impart a bending force on the needle.

5. Apparatus according to claim 4 in which the needle is withdrawn into the
housing and clear of the opening without exceeding the elastic limit of the needle.

6.  Apparatus according to claim 1 in which the needle extends from the carrier at

an angle relative to the direction in which the carrier moves as the carrier leaves the first
position.
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7. Apparatus according to claim 1 in which the housing is formed from two mating
elongated shells.

8. Apparatus according to claim 7 in which the elongated shells are secured
together at one end by a hinge.

0. Apparatus according to claim 7 or 8 which includes mating means for holding
the shells together to form the housing.

10.  Intravenous catheter apparatus comprising:

an elongated housing having a longitudinally extending slot opening from the
housing interior to the exterior;

a carrier in the housing, the carrier being movable from a first to a second
position in the housing;

a shank secured to and extending from the carrier through the slot and away
from the housing to facilitate one-handed operation for moving the carrier from the first to
the second position; and

an elongated needle secured at one end to the carrier, the needle extending from
the carrier and through an opening in the housing so the other end of the needle extends from
the housing when the carrier is in the first position, the slot being sufficiently long so the
shank can be used to move the carrier from the first to the second position to retract the
needle into the housing until the said other end of the needle is clear of the opening, the
shank being breakable by manual operation when the carrier is in the second position.

. 11. Apparatus according to claim 10 in which an intermediate part of the shank in
the vicinity of the slot is of reduced cross section to facilitate breaking the shank by manual
operation,

12. Apparatus according to claim 10 or 11 which includes a tab secured to the shank
outside the housing to facilitate moving the shank and breaking it by manual operation when
the carrier is in the second position.

13. Intravenous catheter apparatus comprising:
an elongated housing having a longitudinally extending slot opening from the
housing interior to the exterior;

a carrier in the housing, the carrier being movable from a first to a second
position in the housing;
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means extending from the carrier through the slot to facilitate one-handed
operation for moving the carrier from the first to the second position;

means for moving the carrier from the first to the second position to retract the
needle into the housing until the said other end of the needle is clear of the opening; and

a leaf spring secured to the carrier to act laterally against the interior of the
housing for rotating the carrier relative to the housing about an axis transverse to the
longitudinal axis of the needle after the needle is withdrawn into the housing so the needle
moves out of alignment with the opening to prevent the needle from being moved by the
carrier back into the o\pening.

-12-



WO 95/19193 PCT/IB95/00066

1/4



PCT/IB95/00066

WO 95/19193

-0'

2/4



PCT/IB95/00066

WO 95/19193

—

os’ | = o

& -

9727 177 Uy

3/4-



PCT/IB95/00066

WO 95/19193

T

4/4

N

. L. N, SO, N S S SS

N

. x T
» - V0 U W WL N WA V. W e N W . W . N
1)

.y \‘%“
W 9

=) 267 vt .&ﬁ

=2t 43

| S—



INTERNATIONAL SEARCH REPORT Internationai application No.
PCT/IB95/00066

A.  CLASSIFICATION OF SUBJECT MATTER
[PC(6) :A6IM 5/00
US CL :604/110
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 128/919; 604/110, 158, 162, 164, 192, 197, 198

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

Electronic data base consuited during the intergational search (name of data base and, where practicable, search terms used)
NONE |

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US, A, 5,273,540 (LUTHER ET AL.) 28 December 1993.| 1-6, 10-12

See entire document. . |

Y 7-9

Y US, A, 1,704,921 (H. K. NICOLL) 12 March 1929. See| 7-9

entire document.

A, P US, A, 5,279,590 (SINKO ET AL.) 18 January 1994. See| 1-13
entire document.

A US, A, 4,850,961 (WANDERER ET AL.) 25 July 1989.| 1-13
See entire document.

D Further documents are listed in the continuation of Box C. D See patent family annex.

. Special categories of cited documents: T Wrdoamwbhhednﬂerdummomlﬁlmgdneotpﬂomy
A° document defining the general state of the art which is not considered o i conflict withthe application but cited 1o understand the
1o be part of part principle or theory underlying the invention
- . . . . " X" document of particular rek the ion cannot be
E carlier document published on or afier the intemational filing date md«dmelormheeouﬂemdtomvolvemmvemvenep
document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other N . L .
special reason (as specified) Y of s the cannot -be
mdad\onvolvenmmmpwhen'hedocm-
"0 document referring to an oral discl use, exhibition or other combined with ooe or more other such documents, such combination
means being obvious to a person skilled in the art
P dmmnblﬁdmmbemmlﬁhgdmb\lmm & i
the e document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report

o Y 93 01 JUN 1995

Name and mailing address of the ISA/US Authorized office = N .
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231 VANITHA A.LEXANDER f?{
Facsimile No.  (703) 305-3230 Telephone No.  (703) 308-4987

Form PCT/ISA/210 (second sheet)(July 1992)»



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

