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This invention relates to a needle-sharpening device and
more particularly to a device for sharpening the ends
of the usual hypodermic needle.

In the use of needles of this type, the sharpened ends
become dull for various reasons, usually because, in the
handling of the needles, the end may strike against sur-
rounding objects. As the tips of the needles are beveled
and are provided at their extreme ends with a relatively
sharp point, the striking of a needle against an object
is apt to bring about the formation of a burr thereon which
prevents the easy insertion of the needle when in use.

In order that any burr or hook which may be formed
upon the needle may be removed, it is necessary to grind
it upon all sides and particularly upon the beveled side
or front of the needle and the back thereof, or that side
which is opposite the beveled side. To this end, there
is provided, by the present invention, a rotatable grind-
ing stone and a rotatable holder for the needle itself so
that the end of the needle will be held against the stone.
Also, means are provided to raise the needle from the
stone so as to turn it and present first one side of the
needle and then the other to the grinding stone.

The rotation of the stone and also of the needle holder
are effected from a common source of power which may
be handpower, as shown, or which may, if desired, be
furnished by an electric motor. - Also, means are pro-
vided which, during the rotation of the needle holder, will
raise the needle from the grinding stone and lower it
thereon and also cause the needle to traverse the surface
of the stone in a general direction radially of the latter
so that the stone will wear evenly. The moving of the
needle from and toward the stone and also the travers-
ing of the needle over the surface of the stone are, as
illustrated, effected by the use of cams which are rotated
with the needle. In this way, the entire grinding opera-
tion is automatic when the needle has been placed in
the holder and the grinding stone is rotated either by
hand or from some other suitable source of power.

In addition, it is desired that the parts will be so ar-
ranged that the needle will not traverse the same path
upon the stone so that the latter will not wear unevenly.
To this end, the gearing is so related that the number of
revolutions of the needle holder in a given period is in-
commensurable with the number of revolutions of the
grinding stone so that, at the end of one revolution, for
example, the needle will not rest upon the same point on
the surface of the stone as at the beginning of the revo-
lution.

One object of the present invention is to provide a
sharpener for hypodermic needles which will be rela-
tively simple in construction and efficient in operation,

A further object is to provide a sharpener for hypo-
dermic . needles which will consist of relatively few parts
and susceptible of being economically manufactured and
which, at the same time, will be automatic and efficient in
operation.

Still another object of-the invention is to provide a
hypodermic needle sharpener having a rotatable grinding
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stone and a rotatable needle carrier having means for
turning the point of the needle upon the stone, and also
moving it toward and from the grinding surface of the
stone during its operation.

Another object is to so change the angular relation
of the needle to the wheel that when the beveled edge is
ground, a slight clearance exists between the needle and
wheel beyond the point of contact, and a similar slight
clearance also exists when the back of the needle is
ground.

Still another object of the invention is to provide a
sharpener for hypodermic needles, which sharpener is
provided with a grinding stome and a needle holder for
holding the needle against the surface of the stone, the
needle holder being operated to move the needle toward
and from the stone and to turn the needle about a longi-
tudinal axis so as to grind both beveled and back sur-
faces thereof, and also cause the needle to traverse the
surface of the stone in a substantially radial direction dur-
ing the rotation thereof.

To these and other ends the invention consists in the
novel features and combinations of parts to be hereinafter
described and claimed.”

In the accompanying drawings:

Fig. 1 is a front elevational view of a hypodermic
needle sharpener embodying the invention;

Fig. 2 is a sectional view on line 2—2 of Fig. 1;

Fig. 3 is a sectional view on line 3—3 of Fig. 2;

Fig. 4 is a perspective view of the traversing cam for
causing the needle to traverse the surface of the stone;

Fig. 5 is a perspective view of the cam employed for
moving the needle toward and from the surface of the
stone; and

Figs. 6, 7, 8, 9, and 10 are diagrammatic views show-
ing the positions of the needle and of the needle holder
during the operation of the device.

To illustrate a preferred embodiment of my invention,
I have shown in the drawings a hypodermic needle sharp-
ener comprising a frame consisting of an elongated strap-
like member 186, to which is secured a bracket member 11
projecting forwardly from the member 10, This bracket
member 11 is provided with a plurality of upstanding
guard fingers 12, three in number, as shown in the draw-
ings, one of which also serves to support a cam follower
as will be later explained.

A cylindrical bearing sleeve 13 is secured at the upper
end of the frame member 10 and within this bearing is
mounted a shaft 14 to the outer end of which is secured
a crank 15. It will be understood that if the device is
to be power-operated, a pulley or other power device may
be substituted for the crank 15. Upon the other end of
the shaft 14 is secured a grinding disk 16 of suitable
abrasive material and a pinion 17. It may be noted that
the plane of the grinding disk is substantially parallel
to that of the member 10, while the member 11 makes an
acute angle with the frame member 10.

Rotatably mounted at its upper end in a collar 18
on the bearing sleeve 13 is a shaft 19. This shaft is pro-
vided with a rounded lower end 20 seated in a socket 21
formed in a box 22 on the frame member 11. As this
shaft is not perpendicular to the plane of the frame mem-
ber 11, the provision of the rounded end 20 on the shaft
and the socket 21 constitutes a convenient method of
providing a suitable bearing for the lower end of the
shaft.

At the upper end of the shaft 19 is a crown gear 24
which meshes with the pinicn 17 and at the lower end
of the shaft is a pinion 25 having a relatively wide face,
the teeth of this pinion being adapted to mesh with those
of a gear 25=,

The gear 25® is secured to the hub 26 of a shaft 27,
which shaft carries at its upper end a needle-supporting



3
table” 28 _of "disk-like form.. Upon the table 28 is' a
tapered pin 29 over which.may be telescoped the socket
of -the usual hypodermic needle, shown in dotted lines at
30. It may here be noted that the axis of the pin 29 is

not perpendicular to the surface of the table 28; -but:is:

inclined inwardly toward the axis.of the table.-

The:hub: 26 of the shaft 27 isiprovided with-a socket 31 .
the socket being rotatably seated upon:a bearing ball 32,.

carried - at the: upper end:of a° post: 33;-secured: in: the

bracket membet 11 so: that: thé hub 26;.shaft 27 and: table»-

28 ‘is: permitted a’ universal movement about post’33.
That is; the shaft:27 is:not: only rotatably' mounted  oh
the ' post,: but' is also” mounted-to tip-in any direction:
The hub 26 may be held in place by a small plate:34
engaging the: lower side of theball: 32; thexplate being
secured to'the hub by scréws:or the: like 35.:

A pair. of ‘¢am members:are secured ‘to thé hub:26, ong:

above and one . below the . géar:258%, the upper member’

being designated: by-the number 37 and the lowei: by the:

number: 38;. these'cams being shown:in-Figs. 4 and 5 of:
the drawings:.

The ‘cam'37 is a.traverse cain,:.and effects: the  move-
ment of the needle across the fdce’ of the grinding wheel.
This cam, as shown in Fig. 4, is provided: with: a-low
point 39, a:high point: 40, and: withi dwell ‘sutfaces 41
between ‘the ‘high and low points: It will be nsted that
the low point of the cam merges into the dwell stirfaces
by inclined surfaces 42 and likewise the high point:of the
cam’ merges into the dwell. pértions 41°by- mc]med pOr-
tions 43.

Asshown in Fig:: 1, a cam follower 44 ‘is: mounted:at
the upper end of one of the fingers 12, this: cari foll¢
being engaged by the upper edge of the cam 37

the: shaft 27 will:be tipped: o swiing-to- the tight 67 1et;
asviewed in Fig: 1, aboutits' bearing 32 as: the shaftiis 5
rotatéd.. ‘This; as: will bé- later- ‘explained more: fully,:
causes the end of the needle to traverse the grinding stone
in'a substantially radial direction’ or from-a point:adjacent

the center. of 'the -stone. toward the oufer édge:

The lower cam 38 which effects movemeit of the needle:
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{oweér ¢ami upon the follower, and also eXerts a’componeént
tending ‘to .urge: the shaft.27 to.the left.in.Fig. 1,.and,.
therefore, urge the upper cam against its follower 44, thus'
tending to mainfain both cams against their followers.
The tension of the spring may be adjusted by engaging
its end in one of the notches 50 more or less remote
from the shaft 27. -Thus the tension of the spring can
be regulated according to the:degree of flexibility of the
needle which is to be sharpened

THé ‘operation-of the: devied is shown:in Figs: 6'to 10,
inclusive. In Fig. 6, the parts are shown in substantially’
the posmons shown in Fig. 2 where the supportmg table
28 is in-siich-position: that thé pin29 is.at'a pomt most
In. this position, the
beveled edge 53 of the neédl¢ 30 i§ against the surface of
the stone 16.. The axis of the needle is at an acute angle
to the plane of the face of the stone so that the tip of
the needle will be ground. It will be noted- that the

. follower 45. is-not ehgaged:-by the lower: cam:38 5o that

the spring will’ hold! the-needlé: against the surface of the:
stone.

As the table 28 rotates through an angle of 90° to.the
position: shown' in: Fig. 7, the-follower 44 which,: at the
beginning 'of -the operation,- was at-substantially the:low
point - of -the>tiaversing cam~37; rides upwardly on"this
cdimiands effectst a- traverse-of the needlé: across the: face:
of -the storie:: At ‘the-same’time; the needle -is: turhed
with' respect 1o ths: stone as: that when ‘the parts.feach the:

. position shown in: Fig.: 7, the:-needle has® been: turned:

through an dngleof substantlally '90° and ‘has beeirlifted

“dway: front the:stong by the lifting: cam 38, The traverse

cam acts-through approxxmately ther first-half. of: this' 90
nioveinent;. aiid- the: needle-is ‘moved-to- apoint: farther

. fromi'the cénter of the:abrasive’ wheeli.

40

toward and away from the:surface of:thé grinding: stone

is sh’own:in.Fig. 5.. The lower edge of the-dépending’

rim of this cam is adapted to be engaged by the follower
45, which, as shown, may be the rounded head-of a-serew
secured in the. bracket 11 ‘of the. frame. This cam is

provided, as. showr' in Fig.- 5, with:two oppositely - dis=

posed.- high:portions 46 Laving between them low:portions
47.  As. shown,. the low ‘portions: mierge: into the-high
portions along relatively sharply:. inclineds-séctions’ '48:
It.will be apparent from- Fig: 2.of the drawinigs, that-en-
gagement: of one-of the high portions ¢f the-c¢am- with
the follower 45 will . cause-the: shaft 27 to-be-tipped-to
the left, as. shown in this figiire; about-its bearing-32and
therefore swing the:end of the néedle away from thie: s~
face of the.grinding wheel 16.

It is necessary to provide sofhe means to urge the two
cari members against their followeis:
that it is necessary to urge the shaft 27 to the right, as
shown in’ Fig 2,.in order to maintaifi the loweér of elevat:
ing cam in engagement. with thé follower 45; wihile, in
order to maintain the upper or traverse’ cam'against- the
follower 44, it is necessary to urge the shaft 27 to-thé
left; as shownvin Fig. 1, of in-a direction- transverse to
that reéquired to maintain’the lower cam against the: fol-
lower 45. 1 provide 4 single spring for urging both eams
toward “their followers.  This: i§ being accomphshed by
the coil spring’ 49 secured at:oné énd to thé shaft27, and
secured at-its. other énd to ohe of séveral notchiés 50 in
a bracket 51 secured to the frame member 10. - This
spring,  instead of acting in 4 diréction directly toward
the’ planie: of the' member 16; as would be nécessary - to

maintain- the lower cami-.in: éngagement with- the' folx

lower 45, dcts at an" angle  6f substanﬁa]ly 45 fo this

It will be:appareént
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plane so that it exerts a component force ina-direction - -

to tip the shaft 27 to the’ nght i Flg 2y and: mamtam the

75

Durmg the next-90° movement: of the table 28, the
needle is lowered: ‘upon the'stone by the ‘lifting: cam, . a8
shown i Fig:: 8; and: has.also: been. turned -through an
angle‘of.‘substantiallfy*180° with relationr’ to-that- shown-

- in:Fig: 6 so that the back of the needle'is in contact with:

the abrasive :disk. At about:this time, the follower 44
is:in:.contact: with ‘the:high: point:40. of the:traverse cam
37 50 that the needle iscat.its'extreme outermost positioin
adjacent the edge of the abrasive disk.. . :

Durmg the niext-90° rotation of the table 28, the needle:
has’again-been: lifted. from’ the: abrasive: disk: by the lifting
cam, as-shown:in'Fig: 9; and also rotated with respectto
the: disk,: ds-illustrated. . Upon a-fusther' 90° rotation:of
thie tablé 28;. the niéedle is rotated: to a-position: wherein
the beveled -edge again: faces: the' abrasive: disk-.and- hag
been - moved againstithé: stone:by- the sprmg 49,:this being
the posmon shown in: Fig.- 10: which: is' the -Same as:that
shown'in:Fig. 6

While I have shown and. descnbed -a preferred embodl-
ment.of-my’ ‘invention; it will: bé understood. that-it' is-not
to: be: limited. to all:of: the details' shown; but i capable
of modification- and: variation: within the : spirit: of: the
invention: and’ within: the: scope ‘of: the: claims,

What I claim is:: ' v

1.- A sharpening:.dévice for hypodermic needles of the
like: comprising - a4 frame; an’ abrasive disk: rotatably
mounted on'‘the frame; a needlé-supporting member rotat=
ably and- tiltably: ‘niounted: on ‘the frame to: support i
needle in position to:present the point thereof to the: sur-
face of ‘thé:disk;: iieans for coiitinuously rotating said digk:
and .said ‘supporting member; -and--a ‘needle-supporting
chuck on said supporting member:at a point eccentfic 1o;
and directed: at: ani- angle to, the.axis of rotafion of said
niethber, said chuek supportmg the: néedie with the axis
thereof: iniclined: toward. the axis‘of ‘the suppofting mem-=
béx.

2. A sharp""‘

ing: device for hypodermxc needlés oF the

tike -comprisifig - a -« frame, - an” abrasive - disk. rotatably
mounted on theframe; ‘4 néedle-supporting membér: fotat:
ably mounted on the frame to support a needle ini-positiai
to présent the poiat-théreof: t6-a-plane surface of thedisk,




5 v .
means for continuously rotating said disk and said sup-
porting member, said member being tiltably mounted to
vary the angle of the needle axis with respect to the disk,
and means, including a cam acting on the supporting mem-
ber, for tilting said member in a direction to move the point
of the needle toward and from the abrasive disk to grind
two distinct surfaces on the needle point and produce
a cutting edge where the two surfaces meet.

3. A sharpening device for hypodermic needles or the
like comprising a frame, an abrasive disk rotatably mount-
ed on the frame, a needle-supporting member rotatably
mounted on the frame to support a needle in position to
present the point thereof to the surface of the disk,
needle-supporting means on saild member in a position
eccentric to the axis of rotation thereof means for con-
tinuously rotating said disk and said supporting mem-
ber, said member being tiltably mounted, and means for
tilting said member, during the rotation thereof, in a
direction to move the point of the needle across the sur-
face of the abrasive disk.

4. A sharpening device for hypodermic needles or the
like comprising a frame, an abrasive disk rotatably
mounted on the frame, a needle-supporting member rotat-
ably mounted on the frame to support a needle in position
to present the point thereof to the surface of the disk,
needle-supporting means on said member in a position
eccentric to the axis of rotation thereof, means for rotating
said disk and said supporting member, said member being
mounted for universal tilting movement, and spring means
biasing said member in a direction to urge the point of the
needle toward the abrasive disk.

5. A sharpening device for hypodermic needles or the
like comprising a frame, an abrasive disk rotatably
mounted on the frame, a needle-supporting member rotat-
ably and tiltably mounted on the frame to support a
needle in position to present the point thereof at an
angle to a plane surface of the disk, and means for rotating
said disk and said supporting member, said supporting
member having means at a point eccentric to its axis to en-
gage the base of the needle and support the latter with the
axis thereof inclined toward the axis of the supporting
member, and means for tilting said supporting member
during the rotation thereof to move the point of the needle
toward and from the disk and present the point of the
needle to the surface of the disk at different angles at
various times during the rotation of the supporting mem-
ber.

6. A sharpening device for hypodermic needles or the
like comprising a frame, an abrasive disk rotatably
mounted on the frame, a needle-supporting member rotat-
ably mounted on the frame to support a needle in position
to present the point thereof to the surface of the disk,
means for rotating said disk and said supporting member,
said supporting member having means at a point eccentric
to its axis to engage the base of the needle and support the
latter with the axis thereof inclined toward the axis of
the supporting member, and means for mounting the axis
of the supporting member for universal tilting movement.

7. A sharpening device for hypodermic needles or the
like comprising a frame, an abrasive disk rotatably
mounted on the frame, a needle-supporting member rotat-
ably mounted on the frame to support a needle in posi-
tion to present the point thereof to the surface of the
disk, means for rotating said disk and said supporting
member, said member being mounted on a tiltable axis
member, and means, responsive to the rotation of said
supporting member to tilt said axis member in two di-
rections, one being in a plane to move the needle across
the surface of the disk and the other in a plane to move
the needle point toward and from the surface of the
disk.

8. A sharpening device for hypodermic needles or the
like comprising a frame, an abrasive disk rotatably
mounted on the frame, a needle-supporting member rotat-
ably mounted on the frame to support a needle in posi-
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tion to present the point thereof to the surface of the disk,
means for rotating said disk and said supporting member,
said member being mounted on a universally tiltable axis
member, means, responsive to the rotation of said sup-
porting member, to tilt said axis member in two directions,
one being in a plane to move the needle across the surface
of the disk and the other in a plane to move the needie
point toward and from the surface of the disk, said means
comprising cam means carried by said axis member, and
follower means carried by said frame and engaged with
said cam means.

9. A sharpening device for hypodermic needles or the
like comprising a frame, an abrasive disk rotatably
mounted on the frame, a needle-suipporting member rotat-
ably mounted on the frame to support a needle in position
to present the point thereof to the surface of the disk,
means for rotating said disk and said supporting member,
said member being mounted on a tiltable axis member,
means to tilt said axis member in two directions, one
being in a plane to move the needle across the surface of
the disk and the other in a plane to move the needle point
toward and from the surface of the disk, and said tilting
means comprising a pair of cams carried by said axis
member, and a follower carried by the frame and adapted
to engage each of said cams,

10. A sharpening device for hypodermic needles or
the like comprising a frame, an abrasive disk rotatably
mounted on the frame, a needle-supporting member rotat-
ably mounted on the frame to support a needle in position
to present the point thereof to the surface of the disk,
means for rotating said disk and said supporting member,
said member being mounted on a tiltable axis member,
means to tilt said axis member in two directions, one
being in a plane to move the needle across the surface of
the disk and the other in a plane to move the needle point
toward and from the surface of the disk, said means com-
prising cam means carried by said axis member, follower
means carried by said frame and engaged with said cam
means, and spring means acting on said axis member to
urge said cam means toward said follower means.

11. A sharpening device for hypodermic needles or the
like comprising a ITame, an aorasiwve AISK rotataoly mount-
ed on the frame, a needle-supporting member rotatably
mounted on the frame to support a needle in position to
present the point thereof to the surface of the disk, means
for rotating said disk and said supporting member, said
member being mounted on a tiltable axis member, and
means to tilt said axis member in two directions, one
being in a plane to move the needle across the surface of
the disk and the other in a plane to move the needle point
toward and from the surface of the disk, said tilting
means comprising a pair of cams carried by said axis mem-
ber, a foliower carried by the frame and adapted to
engage each of said cams, and a single spring on said
axis member to urge said cams toward their respective
followers.

12. A sharpening device for hypodermic needles or the
like comprising a frame, an abrasive disk rotatably
mounted on the frame, a needle-supporting member rotat-
ably mounted on the frame, means on said member at a
point eccentric to its axis to support a needle in position
to present the point thereof to the surface of the disk,
means for rotating said disk and said supporting member,
said member being mounted for universal tilting move-
ment, spring means biasing said member in a direction to
urge the point of the needle toward the abrasive disk,
and means, responsive to the rotation of the supporting
member, for tilting said member to move the point of
the needle toward and from the abrasive disk and across
the surface of the abrasive disk during a single revolution
of the supporting member.

(References on following page) -
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