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WRITING INSTRUMENT

The present invention relates to an instrument having a working point
which is applied to a surface, and more particularly to a manually manipulated
instrument wherein there is a preferred orientation of the working point during the
instrument’s use.

| Various instruments having a point which is applied to a surface are
available on the market. These instruments include, but are not limited to, writing
systems, such as fountain pens, ballpoint pens, as well as correction fluid applicators
and the like. The writing instruments, as a general rule, comprise a writing tip or
point which extends from the barrel containing the ink supply, the instrument being
held in the hand of the user during the writing process. In most of these writing
instruments, patticularly ballpoint pens, the writing tips are known to function more
effectively if retained in a perpendicular position relative to the surface being
written on. However, in most instances the writing instrument is not applied
vertically during the writing process, but is inclined to the writing surface by
the user at an angle which is generally in the vicinity of 60° to the writing surface.

In the case of a ballpoint pen, typically applied to the writing surface
at about a 60° angle, the rim surrounding the ball may contact the writing surface
and interfere with the smooth operation of the ball. A danger also exists that
application at a 60° angle may provide wear to the ball to the extent that the ball
becomes loosened.

In view of the above, it has been proposed that the point or bail-
carrying portion of the ballpoint pen be oriented such that it extends at an angle to
the axis of the writing instrument barrel to compensate for the tilting of the barrel
during the writing process. A pen which is typical of this type of instrument is
shown and described in U.S. Patent No. 5,012,663, issued to Robert L. Brown and
assigned to the assignee of the present invention,

It has, however, been found that in employing a pen of the type
described above, wherein the point is disposed at an angle with the barrel
longitudinal axis, orientation of the point is often difficult and may result in a poor
quality of writing being produced. If the point is not oriented such that it lies at

right angles to the writing surface, the user will have to reorient the writing
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instrument or writing will proceed on the rim of the point.

It is, therefore, an object of the present invention to provide a writing
instrument wherein the point extends at an angle to the longitudinal axis of the
barrel wherein proper orientation of the point to the writing surface is ensured.

Another object of the invention is to provide a writing instrument of
the type set forth above which provides proper orientation of the point to the
writing surface prior to the start of the writing process.

A further object of the invention is to provide a writing instrument of
the type set forth above, wherein the proper orientation of the point to a writing
surface is retained during the writing process.

Another object of the invention is to provide-a writing instrument of
thee above type, wherein the point is rotatable relative to the barrel but remains
fixed relative to the barrel during the writing process.

Yet another object of the invention is to provide a writing instrument
of the type set forth above which is simple in constructiofx and easily manufactured.

The aforementioned objects and other objectives which will become
apparent as the description proceeds are accomplished by providing a manually
manipulated instrument comprising an elongated tubular barrel member having a
longitudinal axis. A working point for application to a surface is at the forward end.
of the barrel, and the point is mounted for rotation and axial movement relative to
the barrel longitudinal axis. A gripping structure is disposed between the working
point and the tubular barrel, along the longitudinal axis, for impeding rotation of the
working point with ihe working point in its rearwardmost position.

In a more detailed sense, the instrument may be a writing instrument
having an elongated tubular barrel member with a longitudinal axis and a writing
point mounted on one end of the barrel. The point may be disposed at an angle
with respect to the barrel longitudinal axis and mounted for rotation about the
longitudinal axis. The writing instrument may be in the form of a ballpoint pen, in -
which instance the point comprises a writing ball.

The longitudinal axis is generally disposed at the centerline of the
elongated tubular barrel and the instrument may further include an elongated

member mounted for rotation in the elongated tubular barrel, in which case the



10

15

20

25

30

WO 99/15342 PCT/US98/19679

point is fixed to the elongated member for rotation w1th the member.

Both the tubular barrel and the elongated member are preferably
cylindrical in shape, and the elongated member may comprise an ink cartridge when
the writing instrument is a pen.

In one embodiment of the writing instrument the elongated member
comprises a weight portion disposed on the elongated member on the opposite side
of the longitudinal axis from that of the point.

In an alternate embodiment, a writing instrument has an elongated
barrel member, a writing point mounted at the forward end of the barrel, the point
being disposed at an angle with respect to the barrel longitudinal axis and is
mounted for free rotation about and axial movement along the barrel longitudinal
axis, relative to the barrel. A gripping structure is disposed between the barrel and
the writing point along the longitudinal axis for impeding rotation of the writing
point when the writing point is in its rearwardmost position along the longitudinal
axis.

. The gripping structure generally comprises a rearwardly facing
shoulder on the elongated member on which the point is fixed, and a forwardly
facing surface on the elongated barrel, the surfaces being in space relation one with
the other when the writing point is disposed at a forward location along the longi-
tudinal axis, and in confact one with the other when the writing point is disposed at
a rearward position along the longitudinal axis. At least one of the surfaces is of a
frictional material and may be located either adjacent the forward end of the writing
instrument, or adjacent the rearward end of the writing instrument. The frictional
material is generally disposed on the elongated barrel and mey be in the form of an
O-ring of resilient frictional material.

Reference is made to the accompanying drawing in which there are
shown illustrative embodiments of the invention from which its novel features and
advantages will be apparent, wherein:

Figure 1 is a side elevational view, partially in section, showing a
ballpoint pen constructed in accordance with the teachings of the present invention;

Figure 2 is a side elevational view, similar to Figure 1, showing an

alternate embodiment of the structure of Figure 1;
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Figure 3 is a diagrammatic view showing the ballpoint pen of
Figures 1 or 2 during the writing process; - ' _

Figures 4 and 5 are schematic representations of the ballpoint pen of
Figure 3, as viewed from the point end of the pen.

Figure 6.is a side elevational view, partially in section, showing an
alternate embodiment of the ballpoint pen of Figure 2, pro_vidihg for locking of the
writing point during the writing process; '

Figure 7 is a view taken within the dash lines at the forward portion
of the structure of Figure 6, showing details of the structure of Figure 6 shown on
an enlarged scale for clarity; ,

Figure 8 is a view taken within the dash lines near the rear portion of
the structure of Figure 6 shown on an enlarged scale for clarity;

Figure 9 is a side elevational view, partially in:seC_tion, showing an
alternate embodiment of the ballpoint pen of Figure 6, showing other structure for
locking the writing point during the writing process;

Figure 10 is a view taken within the dash lines at the forward portion
of the structure of Figure 9, showing details of the structure of Figure 9 shown on
an enlarged scale for clarity; and

Figure 11 is a view taken within the dash lines near the center
portion of the structure of Figure 9, further showing details of the structure of
Figure 9 shown on an enlarged scale for clarity.

Referring to the drawing, and in particular to Figures 1 and 2, there
is shown a writing instrument in the form of a ballpoint pen 10 comprising an outer
member or barrel 12 which is cylindrical in form, having a-lqn’gitudinal axis BC.
The barrel 12 is open at the forward end and has a cap 14 provided at the
rearwardmost end to enclose that end of the cylindrical body. A cylindrical bearing
member 16 having a conical bearing surface 18 is mounted on the inner surface of
the cap 14 and extends along the longitudinal axis BC, on which the tip of the
conical surface 18 is located. A cylindrical bearing 20 having an inner bearing
surface 21 is fixed to the inner portion of the barrel 12 adjacent the forward end of
the barrel. '

An elongated cylindrical member 22 is mounted for rotation within
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the barrel 12 providing a sliding fit within the bearing surface 21 and having a
conical recess 24 formed :in the rearward surface thereof for mating engagement
with the bearing surface 18 adjacent the rear of the barrel 12. At the forward end
of the elongated cylindrical member 22 there is mounted a writing tip 26 the tip
being fixed to the outer surface of the cylindrical member, but in spaced relation to
the inner surface of the barrel 12 such that the tip is free to rotate with the cylindri-
cal member 22, within the barrel 12. A writing element in the form of a cone-
shaped point 28 is mounted at the forward end of the writing tip 26, the cone-
shaped writing element having a centerline NC disposed at an angle to the
longitudinal axis BC of the barrel 12. In the present embodiment, that of a
ballpoint pen, a ball 30 which may be of any type well known in the art is
provided at the forward end of the point 28, the ball being disposed on the
centerline NC and spaced a distance D from the longitudinal axis BC.

An ink supply for the ball 30 is provided by an ink cartridge
32 which may be a replaceable element received in the elongated cylindrical
membet, or in the instance of a disposable pen, may be integral with the cylindrical
member 22.

Preferably, in the construction shown in Figure 1 the distance D
between the ball 30 and the longitudinal axis BC is between 3.01 inch and 0.10
inch, while the angle between the centerline NC of the point 28 is generally in the
area of 30°, but may be between 20° and 40°.

Referring now to Figures 3, 4 and 5, the ballpoint pen 10 of
Figure 1 is depicted in positions assumed during the writing process. As shown in
Figure 3, the ballpoint pen 10 is positioned by the user relative to a writing surface
S at an angle X from the perpendicular, as the ball 30 contacts the writing
surface. At the moment of contact with the writing surface, or just prior thereto,
the elongated cylindrical member 22 may be at a position wherein the point 28 is
not in its neutral position (that is, the position wherein the centerline NC of the
conical point is at right angles to the surface S), but is offset at an angle Y. When
a perpendicular writing force F is applied to the barrel 12 of the ballpoint pen 10, a
restoring torque T is applied at the point 28 counter rotating the elongated cylindri-
cal member 22 in the direction that of the angle Y, and the centerline NC of the
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point 28 is directed at the proper angle to the writing surface S.
As a formula, the restoring torque T is equal to D which is the

distance of the ball 30 from the longitudinal axis BC of the barrel 12, times the
perpendicular force F times the sine of angle X times the sine of angle Y; or

T=D+F+SINEX-SINE Y.

As shown in Figures 4 and 5, should the point 28 contact the surface
S as shown in Figure 5, the writing process will cause the force F to be applied to
the barrel 12 and the elongated cylindrical member will rotate to move the point 28
and ball 30 to the "neutral position,” as shown in Figure 4.

In Figure 2, an alternate embodiment of the invention is shown
wherein all elements as described above are indicated by like reference numerals to
those of the embodiment shown in Figure 1. However, in- the embodiment of
Figure 2 a plurality of weights 34, 35 and 36 are affixed to the outer surface of the
cylindrical member 22. The weights 34, 25 and 36 are disposed on the surface of
the cylindrical member 22 and positioned 180° from the ball 30 about the
longitudinal axis BC. In the structure of the Figure 2, the weights 34, 35 and 36
retain the ball 30 above the longitudinal axis BC whern the longitudinal axis is
horizontally disposed, or at an acute angle to the writing éur_face.

It should be understood that with the construction shown in Figure 2
the provision for properly locating the ball 30 on the surface S is substantially
provided by employing the weights 34, 35, and 36. Thefefdre, with the construction
shown in Figure 2 the force F will serve to cause rotation of the point 28 and
ball 30 into the proper alignment for providing the optimum in quality writing. It
will be noted that with the providing of the weights 34, 35 and 36 as a rotational
means, it is not necessary to produce the restoring torque iarbvided by the distance
D in the structure of Figure 1, as explained above. The ball 30, therefore, may be
located on the longitudinal centerline BC, or at another location, as desired.

While the "restoring torque" described above is a major factor in the
proper orientation of the point 28 to the writing surface in the structure of Figure 1,

it should be understood that a variety of torque forces may be present on a
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particular writing instrt@tne_pt. These torques may include, but are not limited to,
wobble torque (impact %’y%hange of direction during v@tmg), dampening torque
(impact by bearing friction), and, as in the structure of Figure 2, torque imparted by
weights.

Referring now to Figures 6 through 8, an alternate embodiment of the
invention is shown wherein a pen 100 comprises a barrel 112 having an end cap
114 and a bearing 116 having a conical bearing surface 118, disposed at the rear
thereof. At the forward end of the pen 100 there is disposed a cylindrical bearing
120 having a bearing surface 121, which serve to support a cylindrical member 122
in the radial direction. The elongated cylindrical member 122 has a conical recess
124 at its rearward end, the conical recess 124 being formed in spaced relation with'
a magnet 125, affixed to the cylindrical member 122.

The pen 100 is similar to previous embodiments in that it comprises,
at the forward end, a writing tip 126 having a cone-shaped point 128 supporting a
rotatable ball 130, and an ink cartridge 132.

The structure is further similar to that shown in Figure 2 in that a
weight 134 is provided at one side of the cylindrical member 122, which weight
serves to function in a similar manner as previously described with regard to
weights 34, 35 and 36 on the embodiment of Figure 2.

In the present embodiment, it will be noted that a rearwardly facing
surface 140 is disposed on the portion of the writing tip which is affixed to the
cylindrical member 122. Also, a forwardly facing shoulder 142, having an O-ring
144 mounted thereon, is formed on the barrel 112 at the forward end of the pen
100, in facing relation with the shoulder 140. The O-ring 144 is of a resilient
material such as rubber and has a friction surface for contacting the surface 140.

At the rear of the pen 100, the bearing 116 is provided with a block
117 of magnetic material, and is mounted in a cylindrical stop member 146. The
stop member 146, in turn, is in contact with a pad 148 which is formed of a
slow-recovery foam, generally an open-cell type which after compression by the
stop member 146 will slowly return to its at-rest state.

In the at-rest state, prior to the writing process, there is a gap G
formed at the forward end of the pen barrel 112, between the surface of the
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rearwardly facing surface 140 and the surface of the O-ring 144, such that the
O-ring 144 does not come in contact with the surface 140. The entire assembly
mounted on the cylindrical member 122 is held in place, as shown in Figure 7, by
the magnetic aftraction between the magnet 117 and the magnet 125, the cylindrical
member 122 being - allowed to rotate freely due to the gap G at the forward end of
the barrel 112 with a minimum of frictional contact being maintained at the conical
bearing surface 118 and conical recess 124. The gap G is generally .005 to .010
inches with the shoulder 140 in the forwardmost position. |

Upon applying writing pressure to the writing tip 126 through the
point 128, the entire structure connected to the cylindrical member 122 moves -
rearwardly with a result that the rearwardly facing surface 140 is forced toward the’
forwardly facing surface 142, and the gripping member in the form of the O-ring
144 prevents further rotation of the cylindrical member 122 and its attached, related
structure. Simultaneously, the cylindrical stop member 146, which is slidably
disposed in the barrel 112, moves rearwardly, compressing the pad 148.

When the pen 100 is removed from the writing surface, the pad 148
recovers to its at-rest shape and is effective to move the cylindrical stop member
146 forward producing the gap G at the forward end of the bé.rrel 112, and again
allowing rotation of the cylindrical member 122 and the point 128.

The contact of the O-ring 144 with the surface 140 is thus effective
to eliminate rotation of the writing tip 126 during the writing process.

Referring now to Figures 9, 10 and 11, a further alternate
embodiment of the invention is shown in a pen 200, wherein like members have
been given the same reference numerals as those found in the structure of Figure 6.

In the structure of pen 200, as best shown in Figure 9, the gripping
structure is not located in the forward half of a barrel 112’ but rather in the
rearward half of the barrel. A cylindrical stop block 204 which is affixed to the
inner surface of the barrel 112 has a cylindrical bore 206 running through it at
the centerline of the barrel 112. A cylindrical member 122 has an end block 208
with a rearwardly facing surface 210 in facing relationship with a forwardly facing
surface 212 formed on the stop block 204.

The rearwardly facing surface 210, in this embodiment, contains the
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frictional material in tt_@e form of an O-ring 214 for contacting the forwardly facing
surface 212. As in theiélp%gVious embodiment, the cyliﬁﬁfiéﬂ member 122 is free to
move forwardly and rearwardly along the centerline of the barrel 112, but is
restricted from forward movement by an attach pin 216 having a round ball 218 at
5 one end thereof. A shaft 220 extends through the cylindrical bore 206 of the stop
block 204 and is threadedly attached into the end block 208 of the cylindrical
member 122. The shaft 220 is designed to maintain a running fit in the cylindrical
bore 206, and the ball 218 provides a minimum contact betwzen the attach pin 216
and the stop block 204 to ensure a minimum resistance to both rotation and axial

10 movement of the cylindrical member 122.

In operation, it has been found that the gap G between the surfaces
210 and 212 will be produced by the user in pre-writing orientation of the pen 200,
with the writing tip 126 in a conventional downward position. The surfaces 210
and 212 generally are being maintained separated over the gap G due to gravity, to

15 an extent providing free rotation and axial movement of the cylindrical member
122. However, when pressure is applied to the point 128, the cylindrical member
122 is caused to move rearwardly creating frictional contact between the O-ring 214
and the forwardly facing surface 212 to inhibit rotation of the cone-shaped point
128 and writing tip 126 during the writing operation.

20 Although O-rings 144 and 214 have been shown as elements
producing a gripping structure in the described embodiments, it should be
understood that frictional, mechanical or other means may be ermployed for gripping
purposes within the scope of the invention.

Thus, it should be understood that by employing a modified structure

25  as that of Figure 6, or that of Figures 7 through 9, a writing instrument, of the type
shown and described in Figures 1 through 5, is provided having a further feature of
a gripping structure which is effective to impede rotation of the writing point after it
has been properly oriented by the user.

It should further be understood that while the instrument described

30  herein is a pen of the ballpoint type, the present invention is equally applicable to
other instruments having a working point applied to a surface, such as metal roller
pens, gel ink pens, fountain pens, applicators for correction fluid, or the like.
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1. A writing instrument comprising: '

an elongated barrel member having a longitudinal axis;

a writing point mounted at the forward end of said barrel;

said point being disposed at an angle with respect to said barrel
longitudinal axis and mounted. for freely rotating about said barrel longitudinal axis
and axial movement relative to said barrel; and

gripping structure disposed between said barrel and said point along
said longitudinal axis for impeding rotation of said writing point, with said writing
point in ifs rearwardmost position along said longitudinal axis.

2. A writing instrument as set forth in claim 1, wherein said writing
instrument is a ballpoint pen and said point comprises a writing tip.

3. A writing instrument as set forth in claim 1, wherein said longitudinal
axis is disposed at the centerline of said elongated barrel. -

4. A writing instrument as set forth in claim 1, wherein said elongated
barrel is tubular and further includes: |

an elongated member mounted for rotation in said elongated tubular
barrel;

said point being fixed to said elongated member for rotation with said
elongated member. |
5. A writing instrument as set forth in claim 4, wherein said gripping
structure comprises:

a rearwardly facing shoulder on said elongated member and a
forwardly facing surface on said elongated barrel, said surfaces being in spaced
relation one with the other with said writing point disposed'at ‘a forward location
along said longitudinal axis, and in contact one with the other with said writing
point disposed at a rearward position along said longitudinal axis.

6. A writing instrument as set forth in claim 5, wherein at least one of
said surfaces is of a frictional material.

7. A writing instrument as set forth in claim 6, wherein said frictional
material is disposed on said elongated barrel.

8. A writing instrument as set forth in claim 5, wherein said surfaces are
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disposed adjacent the forward end of said writing instrument.

9.

A wntmg ifistrument as set forth in claidk 5 “wherein said surfaces are

disposed adjacent the rearward end of said writing instrumen;.

10.

A writing instrument as set forth in claim 6, wherein said one surface

comprises an O-ring of resilient frictional material.

11.

A writing instrument as set forth in claim 4, wherein said tubular

barrel and said elongated member are cylindrical in shape.

12.

A writing instrument as set forth in claim 4, whetein said elongated

member comprises an ink cartridge.

13.

A writing instrument as set forth in claim 4, which further includes

means for rotating said elongated member within said tubular barrel.

14.

A writing instrument as set forth in claim 7, wherein said means for

rotating said elongated member within said tubular barrel comprises a weighted

portion of said elongated member disposed on the opposite side of said longitudinal

axis from that
15.
is offset from
16.

of said writing point.
A writing instrument as set forth in claim 2, wherein said writing tip
said longitudinal axis.

A writing instrument as set forth in claim 2, wherein said longitudinal

axis is disposed at the centerline of said elongated barrel member.

17.

A manually manipulated instrument comprising:
an elongated barrel member having a longitudinal axis;

a working point for application to a surface disposed at the forward

end of said barrel;

said point being mounted for freely rotating about said barrel

longitudinal axis and for axial movement relative to said barrel; and

gripping structure disposed along said longitudinal axis for impeding

rotation of said working point with said working point disposed at a rearward

position along
18.

tip.

said longitudinal axis.
The instrument of claim 17, wherein said working point is a writing

_—
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