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VARIABLE CONTOUR GRIP

FIELD AND BACKGROUND OF THE INVENTION

The présent invention relates in general to writing,
scribing and lining instruments to be held in the hand such as
pens, pencils, wmarkers, styluses, etching tools, scribing
tools and the 1like, and in particular, to a new and useful
variable contour grip arrangement for a hand instrument of the
type to be held between the fingers of the hand for use.

U.S. Patent 4,035,089 to Schwartz et al. discloses an
expandable grip section for a writing instrument which has a
lower casing with two struts connected to a tip. A pair of
deformable walls supported on a finger grip area around a
hollow sleeve encompasses the struts. BAn expander element is
between the sleeve and deformable walls. When the sleeve is
rotated, the expander elément causes the walls to deform
outwardly. The struts themselves are not deformable.

Other patents teach shaped attachments which fit around
the body of a writing instrument, such as the anti-nervous
grip of U.S. Patent 266,442 to Diedel. The grip is a
triangular column which can expand to fit around different
sized writing instruments. The flat panels of the triangular

column are deformable to provide an improved grip section.
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U.S. Patent 1,868,441 to Colfelt discloses an adjustable
grip section for a writing instrument. The grip fits over the
writing instrument and has a deformable bulbous body enclosing
an air space around the writing instrument. The size of the
bulbous body may be adjusted by rotating two threaded wmembers.

U.S. Patent 1,598,873 to Petersonﬁdiscloses a slidable
finger grip for a writing instrument which is also used as a
cap and a clip. The finger grip is cylindrical with convex
sides. The grip is made of resilient material, such as
rubber, but does not substantially change shape during use.

U.S. Patent 5,143,463 to Pozil et al. discloses a pear-
shaped cylinder writing grip for surrounding a writing
instrument body. The grip is wmade of pliable rubber and
shaped to improve the feel of the writing instrument when used
over a long period. The writing grip is not integrated with
the writing instrument.

Statutory Invention Registration (SIR), H 1050 to
Petrillo discloses a resilient grip portion for a writing
instrument body adjacent the writing tip. The grip portion is
formed by a tubular segment having axial slots. The tubular
segment may be integral with the writing instrument body, or
a separate piece which is fit over the writing instrument

body. The tubular segment is covered by an elongated sleeve.
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A writing instrument with a deformable end for enclosing
the writing tip is taught by U.S. Patent 5,725,323 to Wittek.
The writing tip is propelled outwardly through an expanding
end of the barrel adjacent the grip section by depressing the
back end of the cart:'ridge the writing tj.p is part of. When
the writing instrument is not used for several minutes, the
internal construction of the writing instrument causes the
cartridge and writing tip to retract back into the barrel.
The grip portion of the writing instrument does not deform.

U.S. Patent 4,595,307 to Heyden discloses a bulbous
writing tip cover. The cover is positioned over the writing
tip adjacent the grip and ig intended solely as a protective

cover for the writing tip.
SUMMARY OF THE INVENTION

The present invention comprises a hand instrument which
may be a writing instrument, such as 5 pen, with a retractable
writing tip and having a grip section adjacent the writing tip
end of the pen. The invention is not limited to writing
instruments, however but may be used for any hand instrument
of the type which is held between the fingers of the hand of
a user during use. Examples include computér styluses,

scribing and etching tools, cutting blades and chisels,
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markers, brushes, surgical instruments and a wide variety of
other.hand instruments which can benefit by having a grip that
can take on an expanded ergonomic position for use, but which
also has a contracted position for carrying or storage.

In the case of a pen with retractable tip, when the
writing tip is extended or propelled to a writing positionm,
the grip may also deform and expand to the shape or position
which is more easily held by a person, namely a preferably
triangular ergonomic position. The grip substantially
conforms to the outer contour of the writing instrument when
the writing tip is retracted.

In one embodiment of the invention, three
circumferentially spaced flexible beams inside the grip
section are engaged by a cam mechanism and bend outwardly at
the same time the writing tip is propelled to a writing
position. A deformable 'grip material, such as silicone
rubber, surrounding the beams expands outwardly when the beams
bend, providing an expanded grip position for writing.

The beams, which may be made of plastic or metal,
resiliently return to their original shape as the writing tip
is retracted (repelled). Similarly, the deformable grip
material resiliently reverts to the original shape of the pen

around the beams.
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Other embodiments of the invention use thread mechanisms
to selectively and separately activate the writing tip and
grip contour.

Accordingly, an object of the present invention is to
provide a variable contour grip arrangement for a hand
instrument of the type to be held between thé fingers of the
hand for use, comprising: an instrument body having an active
end and an opposite end; a resilieht material forming a grip
éround the body near the active end; radial expansion means in
the body and under the grip for expanding radially for
expanding the grip into an expanded ergonomic position and for
contacting radially for contracting the grip into a contracted
storage position; and movable actuation means engaged with the
radial expansion means for wmoving the radial expansion means
between the expanded and the contracted positions.

A further object of the present invention is to provide
such an arrangement where the instrument 1is a writing
instrument with propelling means for propelling and repelling
a writing tip from and into the active end of the body, the
movable actuation means either acting with or separately of
the propelling means so that the writing tip can either be
propelled with expansion of the grip or propelled separately

of any movement of the grip.
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A further object of the present invention is to provide

.the expansion means in the form of at least three bendable

members in the instrument body which are circumferentially
spaced inside the grip and which are bent outwardly by the
movable actuation means.

A still further object of the present invention is to
provide a variable contour grip arrangement which is simple in
design, rugged in construction, and economical to manufacture.

The various features of novelty which characterize the
invention are poinﬁed out with particularity in the claims
annexed to and forming a part of this disclosure. For a
better understanding of the invention, its operating
advantages and specific objects attained by its uses,
reference is made to the accompanying drawings and descriptive
matter in which a preferred embodiment of the invention is

illustrated.
BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:
Fig. 1 is an axial sectional view of a hand instrument
with wvariable contour grip arrangement of the present

invention;
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Fig. 2 is a view similar to Fig. 1 of the instrument
with its grip in an expanded ergonomic position;

Fig. 3 is a side elevational view of an instrument of
the invention with its writing tip repelled (retracted) and
its grip contracted into a storage position;

Fig. 4 1is a view similar to Fig. 3 with the writing tip
propelled (extended) and the grip in its expanded ergonomic
position for use;

Fig. 5 is a perspective view of the instrument of Fig.
4 as it is being held by the hand of a user for an ergonomic
grip;

Fig. 6 1is an explanatory illustration of one embodiment
for the mechanism for varying the contour of the grip of the
invention;

Fig. 7 1is an axial sectional view of another embodiment
of the hand instrument with variable contour grip -arrangement
of the present invention;

Fig. 8 is a radial sgctional view taken along line 8-8 of
Fig. 7. showing the grip contour mechanism in its contacted
storage position;

Fig. 9, is a view sgimilar to Fig. 8 but in the expanded
position for the grip;

Fig. 10 is a view similar to Fig. 7 showing another

embodiment of the invention in a grip expanded position; and
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Fig. 11 is a view similar to Fig. 10 showing a still
further embodiment of the invention in a grip contracted

position.

DESCRIPTION OF THE PREFERRED EMBODTIMENTS

Referring to the drawings in pérticular, the invention
embodied in Fig. 1 comprises a hand instrument 10 with
variable grip arrangement 12. The instrument has an
instrument body of the type to be held between the fingers of
the hand for use as shown in Fig. 5. The body has an active
end 14 and an opposite end 16. A resilient material, such as
silicone rubber, forms a grip or sleeve 18 around the body
near the active end 14.

Radial expansion means 20 in the body 10 and under the
grip 18 expand radially for expanding the grip ‘18 into an
expanded ergonomic position shown in Fig. 2, and for
contacting radially for contracting the grip into a contracted
storage position shown in Fig. 1. Contraction of the grip
occurs automatically due to the resilient nature of the grip
material which may be SANEPRENE rubber, a trademark for a

synthetic rubber.
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The radial expansion means are moved by movable actuation
means 22 engaged with the radial expansion means for moving
the radial expansion means between the expanded and the
contracted positions.

~ In the figures the instrument is a writing instrument
with propelling means 24 for propelling and repelling a
writing tip 26 from and into the active end 14 of the body 10.
The wmovable actuation means may act wit;.h or without. the
propelling means so that the writing tip is propelled with
expansion of the grip or the propelling means and the movable
actuation means may acting independently so that the writing
tip is propelled independently of expansion of the grip. 1In
the embodiment of Figs. 1-10, the actions occur together, in
the embodiment of Fig. 11, they are independent.

The expansion means 28 in Fig. 1, comprises at least
three bendable members 28 in the instrument body which are
circumferentially spaced inside the grip 18 and which are bent
outwardly by the movable actuation means. Only two of the
beams are visible in Figs. 1 and 2. Three beams are preferred
because they create a triangular expanded position, but more
beams can be used for a more cylindrical ergonomic grip.

The body 10 includes.an upper body portion 30 which
carries the opposite end 16, and a lower body portion 32 which

carries the grip 18 and the active end 14. The actuation
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means comprises a fixed cam 34 on body portion 30 and a
sliding cam 36 on body portion 32 engaged with the fixed cam
34 for movement with relative rotation of the body portions
illustrated by arrow A for bending the bendable members or
beams 28.

In the embodiment of Fig.' 11, where the same reference
numerals are used to designated the same or functionally
similar parts, the actuation means comprise thread. means
between the body portions 30,32 for movement with rotation of
a band or ring 38 for bending the bendable members which in
the embodiments of Figs. 7-11, are free ended cantilever beams
48.

The free end 49 of the cantilever beams 48 ride on
inclined bending surface 50 in the body for bending each beam
radially outwardly when each beam moves axially along the
inclined surface due to the action of the cam or thread means
which moves the upper end of the beams axially downwardly in
the figures as is apparent by comparing Fig. 7 (the contracted
position) with Fig. 10 (the expanded positionm}.

In Figs. 1, 2 and 6 the bendable members 28 each have one
fixed end 29 and one axially movable end 31, the axially
movable ends being moved axially and together by the actuation

means.

10
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Fig. 6 schematically illustrates the action of the cams
34 and 36 which form one embodiment of the actuation means.
With relative rotation of one body portion to the other in the
direction of arrow A, the movement of the cam surfaces across
each other cause axial movement in the direction of arrow B of
the upper ends 31 of the bendable members or beams 28, which
causes them to belly outwardly in the directions of arrows C.

This expands the resilient outer sleeve or grip 18 (Fig.
2), éausing it to take on a rounded triangular cross action
shown in Fig. 9.

As shown in Figs. 7-9, the free ends 49 of the cantilever
beams 48, when sliding cam 36 is moved downwardly by the fixed
cam 34 and the relative rotation between the upper and lower
body portions, each of the three bendable beams 48 will slide
along the radially outwardly extending inclined surface 50,
causing the beams to each bend outwardly, as shown -for example
in Fig. 10.

Fig. 9 shows the outwardly bent positions for the ends 49
of the beams and how this causes the resilient grip 18 to take
on a triangular, ergonomic shape shown also in Fig. 5.

Since the outer surfaces of the beams must slide, and
further because the inner surface of the grip or sleeve 18 is
a high friction surface, it has been found useful to provide

plastic slide beams 52 over the bendable beams 48 which also
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bend outwardly with the beams 48 and which directly contact
the inner surface of sleeve 18. Slide beams 52 do not,
however, slide with respect to the rubber grip, but beams 48
slide slightly against inner surfaces of beams 52.

Fig. 8 shows the contracted position for the various
parts of the invention which produces the smooth outer contour
illustrated in Fig. 7 which is more convenient for storage in
the pocket or in a storage receptacle, than the expanded
ergonomic position, which is useful during use of the pen as
shown in Fig. 5.

Fig. 7 also shows details of the propelling mechanism 24
which is of conventional design and includes, for example, a
helical groove on the.outer surface of a pen refill containing
structure 60, in which cam followers 62 on the inside surface
of fixed cam 34, ride. When the upper instrument body 30
rotates with respect to the lower, cam followers 62 rotate in
the helical groove and cause the writing tip and the entire
ink cartridge to move axially downwardly thus projecting the
tip 26 beyond the lower active end 14 of the instrument body.
A similar mechanism is provided in Figs. 1, 2 and 10 so that
with relative rotation of the body porpions, both the writing

tip is extended (propelled) and the grip is expanded.

12
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In the embodiment of Fig. 11, ring 38 has inner male
threads 66 which engage outer female threads 68 of a threaded
projection of a portion 69 which carries the upper ends of the
three bendable beams 48 and three non bendable beams 47 which
ride in :r;'ectangular grooves 43. . Beams 48 and beams 47
alternate and are spaced circumferent;ially around the member
69 so that the axial movement of member 69 is aligned properly
and axially with a member 41 which carries-the grooves 43 and-
the inclined surfaces 50 that also alternate and are spaced
circumferentially around member 41.

Upper body portion 30 can be rotated with respect to
lower body portion 41 and includes on its inner surface at 80,
a known wmechanism for propelling and repelling the ink
cartridge receiving structure 60. Because of the placement of
ring 38 at the junction between the upper and lower body
portions, one can hold both the ring 38 and the "upper body
portion 30 and rotate them together to extend the writing tip
26 at the same time that the grip 18 is expanded.
Alternatively, the body 30 can be rotated independently for
extending the writing tip 26 without expanding the grip 18 and
further alternatively, the grip can be expanded without

extending the writing tip.
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While specific embodiments of the invention have been
shown and described in detail to illustrate the application of
the principles of the invention, it will be undexrstood that
the invention may be embodied otherwise without departing from

5 such principles.
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WHAT IS CLAIMED IS:

1. A hand instrument with variable grip arrangement
comprising:

an instru_ment body of the type to be held between the
fingers of the hand for use, the body having an active end and

an opposite end;

a resilient material forming a grip around the body near -

the active end;

radial expansion means in the body and under the grip for
expanding radially, for expanding the grip into an expanded
ergonomic position and for contacting radially for contracting
the grip into a contracted storage position; and

movable actuation means engaged with the radial expansion
means for moving the radial expansion means between the

expanded and the contracted positions.

2. An arrangement according to Claim 1 wherein the
instrument is a writing instrument with propelling means for
propelling and repelling a writing tip from and into the
active end of the body, the movable actuation means acting
with the propelling means so that the writing tip is propelled

with expansion of the grip.
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3. An arrangement accoxrding to Claim 1 wherein the
instrument is a writing instrument with propelling wmeans for
propelling and repelling a writing tip from and into the
active end of the body, the movable actuation means acting
independently of the propelling meané so that the writing tip

is propelled independently of expansion of the grip.

4. An arrangement according to Claim 1 wherein the -
expansion means comprises at least three bendable members in
the instrument body which are circumferentially spaced inside
the grip and which are bent outwardly by the movable actuation

means.

5. An arrangement according to Claim 4 wherein the body
includes an upper body portion which carries the opposite end,
and a lower body portion which carries the grip and the active
end, the actuation means comprising a fixed cam on one of the
body portions and a sliding cam on the other of the body
portions engaged with the fixed cam and for movement with
relative rotation of the body portions for bending the

bendablé members.

16
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6. An arrangement according to Claim 4 wherein the body
includes an upper body portion which carries the opposite end,
and a lower body portion which carries the grip and the active
end, the actuation means comprising thread means between the
body portions for movement with rotation of the actuation

means for bending the bendable members.

7. An arrangement accoxrding to Claim 6 wherein the -
thread means includes a rotatable ring around the instrument

body which is rotatable for bending the bendable members.

8. An arrangement according to Claim 4 wherein the
bendable members each comprise an bendable cantilever beam and
an inclined bending surface in the body engaged with a free
end of each beam for bending each beam radially outwardly when

each beam moves axially along the inclined surface.

9. An arrangement according to Claim 8 including

bendable slide beams between each bendable member and the

grip.

17
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10. An arrangement according to Claim 4 wherein the
bendable members each have one fixed end and one axially
movable end, the axially movable ends being moved axially and

together by the actuation means.
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