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My invention relates primarily to pencils of the me-
chanical sort in which the lead is movable with respect
to the body of the pencil and is, during wuse, propelled
from time to time and is replaced when worn out,

In pencils of this kind, the lead and its mounting must
be fitted with a certain amount of clearance or looseness
since the lead must be moved relative to the mounting
from time to time. Yet, for appropriate writing, it is
highly desirable that the lead be fixed firmly or gripped
solidly so that the motion of the pencil body during writ-
ing is firmly transferred to the lead itself without sub-
stantial loss. Troubles occur in this portion of mechani-
cal pencils because replacement leads vary in size and
the parts associated with the lead wear as the pencil is
used. The shape of successive leads sometimes varies
substantially and often the clearance permits the writing
lead to revolve or twist in use which is undesirable,

It is therefore an object of my invention to provide a
pencil tip which incorporates improved properties in that
it permits the in and out motion of the lead as desired
but grips or holds the lead firmly in writing use.

Another object of the invention is to prevent rotation
of the lead in the lead holder during writing,

Another object of the invention is to provide a mecha-
nism which will accommodate leads of varying shape in
cross section, such as imperfectly round and substantially
square.

A further object of the invention is to provide a pencil
tip which can be changed from time to time, if desired.

Another object of the invention is to provide a pencil
tip which firmly grips the lead yet which does not sub-
stantially score or erode the lead. :

Another object .of the invention is to provide an im-
proved -pencil tip. .

A still further object of the invention is to provide a
method of making a pencil tip having the attributes
above indicated. }

A still further object of the invention is to provide an
improved method of making a pencil tip.

Other objects, together with the foregoing are attained
in the embodiment of the invention described in the ac-
companying description and illustrated in the accom-
panying drawing, in which

Figure 1 is a cross section to a greatly enlarged scale

of a typical mechanical pencil showing a tip construction -

in accordance with my invention and with a writing lead
in writing position. :

Figure 2 is an exploded view in cross section, with
portions being broken away, of part.of the mechanism of
Figure 1 in partly disassembled condition.

Figure 3 is an end view, the viewing plane of which is
indicated by the line 3—3 of Figure 2.

Figure 4 is a diagrammatic showing of mechanism
utilized in carrying out the method of the invention, parts
being broken away to reduce the size of the figure.

Figure 5 is a view similar to the lower part of Figure 4
but with the parts in partially disassembled position.

While the pencil tip of the invention can be émbodied
in a number of different ways and can be made by vari-
ous methods, it has quite successfully been fabricated
and constituted precisely as illustrated 'in the drawings.
In this instance, there is provided a mechanical pencil,
generally designated 6, having a body 7 with appropriate
rod mechanism 8 for propelling a pencil lead. The par-
ticular detailed construction of the pencil body 6 is not
of moment and the nature of the mechanism which
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actuates the rod 8 is not of consequence to the present
invention. It is of interest that the body 7 at its lower
end terminates in a threaded portion 9 extending from a
recessed shoulder 11 to a cavity 12, ]

Designed to fit into the body 7 is a hollow sheath 13,
preferably of a rounded and tapered configuration, which
is formed with a ridge 14 designed to abut the shoulder
11, and is formed with appropriate threads 16 to en-
gage the threads in the portion 9. The sheath 13 is
terminated at a shoulder 17 short enough to extend only
partially into the cavity 12 80 as to leave a substantial
chamber 18 intervening between the sheath 13 and the
body 7. The sheath 13 is hollow to define a circular
cylindrical through passage 19 extending uniformly from
the upper end of the sheath almost to the lower end
thereof, The internal boundary of the lower end of
the sheath is of a frusto-conical configuration 21 termi-
nating in a circular cylinder 22 of slightly larger diameter
than the lead to be received. This lead usually takes the
form of a uniform cylindrical body 23 of circular cross’
sectional contour, although it may be substantially square’
or of an-irregular shape, and of approximately the di-
ameter of the rod 8 being smaller than the interior di-
ameter of the passage 19 in the sheath 13.

In accordance with the invention, I provide a pencil
tip having various novel and improved attributes to co-
operate with the pencil body 7 and including the sheath-
13 to hold the lead 23, In the tip is incorporated a pen-
cil sleeve 24 preferably fabricated not of metal, in the
usual fashion, but rather of a polyethylene material

. which has especial properties in connection with this use,

The sleeve 24, for the most part of its length as shown
typically at 26, has an annular cross section, that is cir-
cular inside and circular outside. The diameter of the
interior circle is slightly greater than that of the lead 23
while the diameter of the exterior circle is slightly less
than that of the passage 19. In the drawing, for clarity,
the clearances or spaces between the parts are exaggerated
for the most part. At its upper end, the sleeve 24 is pro-
vided with an enlarged circular cylindrical flange 27 of
a free diameter slightly less than that of the chamber 18
and of a free length slightly greater than that of the
chamber. When the body 7 and the sheath 13 are
screwed together the flange 27 is slightly deformed and
firmly clamped or gripped in axial position against dis-
lodgement. The slight deformation of the clamped flange
27 tends to extrude the flange radially outward into
some of the remaining volume of the chamber 18. The
entire sleeve 24 is well anchored against substantial axial
or rotary displacement, although it can readily be re-
moved and replaced by disassembly of the body and
sheath, .

Adjacent its end opposite the flange 27, the sleeve 24 is
externally formed with a frusto-conical configuration 28
of the appropriate size and shape to abut and nest within
the similar configuration 21 at the bottom of .the sheath
13. The sleeve 24 is made slightly longer than the cor-
responding dimension of the sheath so that when the
sheath is screwed home in the body 7 to grip and position
the flange 27, the frusto-conical portion 28 of the sleeve
24 is compressed against the convergence 21 of the sheath
13,

The interior of the sleeve 24 is made, for the most
part, of a uniformly sized, circular cylindrical cross. sec-
tion to afford a cylindrical surface 29 slightly larger than
the external diameter of the lead 23. Adjacent the end
opposite the flange 27 and near the frusto-conical portion
28, the interior of the sleeve is provided with integral,
inwardly extending axial splines 31. These are of any
convenient number, for example six, and are evenly spaced
around the interior periphery of the sleeve 24. They
preferably extend from a point a short distance within the
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terminus of the sleeve 24 along a fraction of the sleeve
length. The splines in cross section are preferably some-
what less in circumferential extent than the spaces or
grooves between them and are preferably slightly round-
ed so that they are arcuate when free. The smallest
diameter between the free splines themselves. is slightly
less than the external diameter of the lead 23 whereas the
maximum diameter of the spaces or grooves between the
splines is somewhat greater than the normal diameter-of
the lead 23. Since the splines are disposed in part in the
region of the conical portion 21, they are slightly pinched
together or contracted at the lower end when axially
forced into the conical portion 28.

When the sleeve 24 is in. position and a lead 23 is
propelled by the mechanism 8 downwardly with respect
to the sheath 13 so that the end of the lead engages the
splines 31, these splines are then expanded or outwardly
deformed. They are flattened and extruded, so to speak,
into the spaces therebetween. They thus serve as grips
to position the lead 23 although the engagement affords
small enough obstruction and friction to permit the lead
to pass freely through the sheath 13 when strongly pro-
pelled. Preferably, the dimensions and proportions are
such that when the sleeve 24 is positioned and the splines
31 are slightly deformed inwardly, particularly in the
frusto-conical portion 28, the lead 23 although -easily
engaging the first encountered, upper portion of the
splines 31, finds increasing difficulty in passing through
the somewhat compacted or compressed splines adjacent
the circular cylindrical recess 22, but is able to emerge
for use.

The nature of the polycthylene material is such that
it works with very little friction on the normal materials
utilized for the lead 23, yet is quite effective to grip or
hold the lead against rotation or turning and against un-

intended displacement within the sheath 13. Trregulari- -

ties in cross sectional contour of the lead, either in diam-
eter or in shape, do not cause difficulties since the poly-
ethylene simply displaces. The polyethylene material
is relatively flexible although it is firmly backed up by
the stiff material of the sheath 13.

From one aspect, the pencil tip pursuant to the inven-
tion acts somewhat in the fashion of a collet, vet: the
polyethylene is sufficiently deformable or displaceable
so that it does not cut into or groové the lead 23 and
hence leaves no material to fall undesirably upon the
sheet being written upon. The polyethylene is fikewise
sufficiently deformable or displaceable so that the lead 23
can be withdrawn and another lead can be inserted
through the aperture 22 without the necessity of disas-
sembling the mechanical pencil for refilling. In the fill-
ing or inward direction of movement of ‘ghe‘lead, the
sleeve 24 is displaced snwardly or upwardly slightly so
that the frusto-conical portions 21 and 28 are slightly
parted and the splines 31 are then easily spread. Whex}
the lead 23 is then projected slightly by the rod 8, the
friction between the iead and the polyethylene s!eeve 24
forces the sleeve more firmly into the frusto-conical pos-
tion and provides a firmer grip on the ead. o

In the preferred manner of making the pencl} tip in
accordance with my invention, I provide 2 metallic mold
41 having an appropriate interior contour 42 to f‘_orf.n the
outside of the sleeve 4. Disposed removably vy1th1.n the
mold 41, preferably on a plate 43, is a rr}etal}lc pin 44
of an appropriate diameter to form the interior of the
sleeve 24 and extending preferably through the bottom ‘of
the mold 41 for a shoit distance. Cut into the material
of the pin 44 is a plurality of grooves 46 heavmg appro-
priate contours 10 form the desired splines 31. tf!le
grooves extend axially along the pin 44 for the requisite
distance. - The grooves 46 are conveniently formed by
a rounded milling cuiter so that they have the desired
arcuate contour in Cross section.

When the pin 44 is in position
resiilting cavity is flled with polyethylene

within the mold 41, the
molding ma-

(34

10

4
terial and is heated in the customary fashion. The mate-
rial then molds and forms to the shape of the boundariés
of the cavity including the inwardly extending splines 31.
While the polyethylene material is still warm, though sub-
stantially cooled from its forming temperature, the plate
43 is lifted and the pin 44 is withdrawn from.the mold
41. That is accomplished readily since the polyethylene
material while warm readily deforms sufficiently so that
the inwardly extending splines 31 deform out of the
grooves 46 and thus the parts can be separated, substan-
tially as shown in Figure 5. Since the polyethylene ma-
terial does so deform and can so be stripped from the

- pin 44, either. as the pin is withdrawn from the mold or
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thereafter, it is not necessary to utilize a mold having a
number of separate parts with partings between the indi-
vidual splines. This makes the manufacture of a pencil
tip of this sort cheap enough to be commercially feasible.
After the withdrawn polyethylene sleeve has cooled, it is
effectively used as described, still being somewhat deform-
able but being effectively stiff and rigid to serve in the
pencil grip. ,

What is claimed is:

. 1. A pencil tip comprising a hollow sheath having a
f_rusto-conical portion, a polyethylene sleeve of continu-
ous annular cross section disposed within said sheath and
partially occupying said frusto-conical portion, and inte-
gral inwardly projecting splines on-the part of said sleeve
within said conical portion.

9. A pencil tip comprising 2 hollow sheath, a pencil

body engaging said sheath and leaving an intérvening
chamber, a polyethylene sleeve of continuous anmular
cross section disposed: within said sheath, an .extérnal
flange on said sleeve substantially occupying said charnber,
and inwardly projecting splines integral with said sleeve.
3. A pencil tip comprising a hollow rigid sheath having
a frusto-conical portion, a sleeve of deformable miatéfial
within said sheath, said sleeve having a. continuous wall
annular in cross section to define a central passage through
said sleeve, splines of deformable materidl projecting if-
wardly from said wall adjacent one end of said sleeve, and
means for holding said sleeve in said sheath with said oné
end in said frusto-conical portion.

4. A pencil tip comprising a hollow rigid sheath having
an interior frusto-comical portion, a sléeve within said
sheath, said sleeve having a continuous wall annular in
cross section to definé a ceritral passage for a lead ex-
tending through said sleeve, means for positioning said
sleeve within said sheath with the outside of said wall
adjacent one end of said sleeve resting against said frusto-
conical portion, and splines of deformable material on
said sleeve adjacent said one end thereof projecting into
said passage into the path of said lead. v

5. An article of manufacture comprising a polyethyl-
ene tube open through both ends, said tube having an
external flange at one end and an external frusto-conical
portion at the other end diminishing in diameter toward
said other end, and said tube having integral inwardly di-
rected deformable splines separated to leave interveéning

spaces and located within said other end of said tube.
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