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The present invention relates to a mechanical
pencil. :

More particularly, the present invention relates
to a mechanical pencil of the type provided with
a rotating screw or spiral and to novel means
for supporting the same.

Pencils of this character consist, in general,
of an actuating spiral or screw and a longitu-
dinally slotted runner tube generally positioned
within the spiral. This type of pencil is also
generally provided with a lead carrier comprising
a tubular member of a size to carry a single lead
and a lead ejector which is {felescopically
mounted with respect to the lead carrier. The
lead carrier and the lead ejector are usually pro-
vided with lugs which extend through the lon-
gitudinal slot of the runner tube and also be-
tween the convolutions of the actuating spiral.
During normal operation, the respective lugs of
the lead carrier and the lead ejector are spaced
apart a definite distance by the convolutions of
the spiral, with which they cooperate. When the
lead carrier and ejector are so spaced, lead may
be carried within the carrier and upon a reduc-
tion of the spacing of the lugs a telescopic ac-
tion of the ejector in the carrier is produced
to eject the lead from the lead carrier. The
motion of the lead within the pencil and out of
the tip thereof is generally produced by the rela-
tive motion of the spiral and runner tube.

Pencils of the character just described are
more completely shown in the copending appli-
cation of Julius M. Kahn and John William
Para, Serial No. 329,958, filed April 16, 1940, and
the copending application of John William Para,
Serial No. 356,235, filed September 10, 1940, of
which this application is a continuation in part.

In pencils of the general character described,
it is necessary to provide some means for per-
mitting a relative motion of the ejector and lead
carrier lugs to eject the lead. This has been
provided in the past by cutting away a portion
of the lower edge of the spiral to provide a space
within which the lead carrier lug may rotate
without forward motion. This permits the for-
ward movement of the ejector lug while pre-
venting forward movement of the lead carrier
lug.

The same general effect is also produced by
supporting the entire spiral above the bottom of
the main bore of the pencil, which permits a dis-
engagement of the lead carrier lug from hetween
the convolutions of the spiral and therefore, also
prevents its forward motion while the motion of
the ejector lug and ejector continues.
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It is to this latter type of pencil that the pres-
ent invention particularly relates.

It is one of the objects of the present inven-
tion to provide a novel means for supporting the
lower end of the actuating spiral.

Another object of the present invention is to
provide a supporting bushing for the lower end
of the spiral and novel means for supporting this
bushing.

A third object of the present invention is to
provide a pencil of the character described with
a supporting bushing for the lower end of the
actuating spiral which is adapted to rest on a
shoulder at the lower end of the main pencil
bore.

A fourth object of the present invention is to
provide a supporting shoulder for the lower end
of an actuating spiral which is formed integrally
within a plastic barrel.

A fifth object of the present invention is to
provide a novel interconnecting means between
a supporting bushing for an actuating spiral and
the actuating spiral.

A sixth object of the present invention is to
provide an actuating spiral with a supporting
bushing which is connected to the spiral by a
spot weld.

Other objects and advantages of the present
invention will become apparent from the speci-
fication, and drawing, wherein;

Fig. 1 is an assembled view of a mechanical
pencil according to the present invention, partly
in section.

Fig. 2 is an enlarged vertical section of the
lower end of the pencil mechanism illustrated in
Fig. 1 but taken at right angles thereto.

Fig. 3 is a sectional detail of a pencil accord-
ing to the present invention illustrating the spot
welding of the supporting bushing.

Fig. 4 is a vertical section of a pencil accord-
ing to the invention illustrating a modified sup-
porting structure.

Fig. 5 is a detail of the supporting structure
of Fig, 4.

Fig, 6 is a horizontal section taken on a line
6—6 of Fig. 4.

Fig. 7 is a horizontal section taken on the line
1—1 of Fig. 4.

Fig. 8 is a sectional detail illustrating a spot
welded support for the pencil of Figs. 4-17.

Referring to Fig. 1, a mechanical pencil of the
type hereinbefore described is indicated in gen-
eral at 10. The pencil is provided with a barrel
{1 of plastic material, as for example, hard rub-
ber, Celluloid etc. Fixed immovably within the




<
lower end cf the harrel, as by a projection 12, is
a metal tip (3. Fixed immovably within the
tip 18 is a runner tube 4 provided with a longi-
tudinal slot #5 and a pair of offset ears at its
upper end, designated by the reference numerals
{8 and I1.

Mounted rotatably about the runner tube (4
is an actuating member, or spiral (8 which is
limited in its upward movement by the ears i%
and {7, although, as may be understood, the
upper end of the spiral {8 does not directly con-
tact the ears 16 and 17, but is spaced therefrom
by the bushing member 19, which may be of metal,
and the anti-friction washer 29, which may be of
a suitable material.

An eraser holder 21 is also provided which is
adapted to rotate the spiral 18, being linked to
the spiral, as by the projections 22 and 23. The
upper portion 24 of the eraser holder is adapted
to carry an eraser 25 and the outer surfaces of
the upper portion 24 are provided with bowed
members 26 adapted to frictionally contact a cap
21 so that rotation of the -cap 27 will rotate the
eraser holder, and through the erassr holder the
spiral 18.

A projection 28 is provided spaced from the
lower end of the spiral 18. Movably mounted
about the spiral I8, just below the projection
28, is a bushing 28 which rests or rotatably baars
on an annular shoulder 88 in the barrel, the
shoulder 30 constituting the bottom of the longi-
tudinal main bore 3{ .of the barrel.

The bushing 28, as may be seen, serves to sup-
port the lower end of the spiral {8 through the
cooperation of the bushing and the projection
28. Thus, a space 82 is provided below the spiral
in which the lead carrier lug 33 may rotate after
its disengagement from between the convolutions
of the spiral permitting the ejector lug 34 to
move forwardly to produce telescoping action of
the lead carrier 35 and the ejector 38. This ac-
tion may be understood by reference to Fig. 2.

This support of the lower end of the spiral
by the bushing 29, which in turn cooperates or
bears on the integral shoulder 88 in the barrel,
possesses a number of advantages. Thus, it en-
ables a small tip member, as the tip member 3,
to be utilized. It considerably simplifies the tip
structure and it prevents noise which may nor-
mally occur between the lower end of the rotat-
ing spiral and the tip. This last phencmena oc-
curs because the barrel which is moulded from
a Dplastic material possesses anti-friction and
noise-reducing properties relative to the bushing
29 which rotates thereon.

It is desired to point out that the barrel may be
formed from any suitable material so long as it
is capable of being softened, as by heat, and
molded, and that the shoulder 30 may either
be molded directly in the barrel, or may be pro-
duced after the barrel has been molded by an
additional operation. In other words, the bar-
rel may be molded or formed with an internal
diameter equal to the inner periphery of the
shoulder 30 and subsequently reamed out to the
diameter shown leaving the shoulder 29.

Although the washer 28 has been shown ag
smaller than, and spaced from the bore 34, it is
desired to point out that it may be fit snugly
within the bore 3. Thus, the bore may be made
slightly smaller than the washer 29, and the
washer forced into the hore while in a heated
condition. If the washer 29 is assembled in
the bore in this manner, it is evident that the
washer will be held immovably within the bore
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and the relative motion will take place between
the projection 28 and the washer 29.

Referring to Fig. 3, it will be noted that a de-
tail is shown of a lower portion of a pencil
mechanism which is entirely similar in general
to that shown in Fig. 2, except that the lead car-
rier and ejector have been omitted for the sake
of clarity. It is to be noted further, that no pro-
jection 28 is provided, and that the bushing 28 is
spot welded to the spiral 18, as indicated at 37.

The advantage of this type of construction is
that it makes unnecessary the raising of the
projection 28 on the spiral which, in some in-
stances, causes the spiral to be bent and/or de-
formed. Further, the spiral is ordinarily sup-
ported, in the modification of Fig. 1 tangentially
to the projection 28, or at a single point on the
bushing 28. In some instances, when pressure
is applied, i. e., when the spiral is tensioned, as
described in the aforementioned copending ap-
plications, the bushing 28 will twist out .of true
alinement, and prevents smooth operation of the
spiral. By omitting the projection on the spiral,
therefore, a very considerable economy in the
cost of manufacture is achieved.

Referring to Fig. 4, a modified form of pencil
in which the barrel {1 is movable relative to a
modified form of tip 38 is here shown. A bushing
member 39 is provided which is adapted to sup-
port the actuating spiral 18 through the coopera-
tion of a projection 48 and a notch 41 in the up-
per portion of the bushing 38. The bushing 39 is
also provided with a longitudinally ribbed outer
surface which is adapted to bite into the plastic
barrel {1 to produce the rotation of the actuat-
ing tube (8 and the barrel as a unit. In other
words, in this type of pencil, the bushing 39, the
projection 490, the actuating tube and the barrel
constitute a movable element relative to the tip
and the runner tube, and no driving cap such as
the cap 27 of Fig. 1 need be provided. Similarly,
In this modification, the end of the spiral I8 is
spaced from the bottom of the bore 42 in the tip
so as to permit the rotation of the lead carrier
lug 38, which has been omitted from this showing
for the sake of clarity.

The supporting shoulder 43 for the bushing 39
is formed in this modification within the tip 38.
However, it is to be noted that this shoulder
similarly occurs at the lower end of the main
bore, and through the medium of the bushing 39,
performs a similar function to the annular
shoulder 38 of Fig. 1.

It is to be noted, further, that the runner tube
14, in this modification, is also immovably fixed
within the tip 8 in any suitable manner.

Fig. 8 illustrates a modification of the con-
structicn shown in Figs. 4 to 7 inclusive, where-
in the projection 48 and the notch 41 are omitted,
and a spot weld 44 substituted therefor, the spot
weld in this instance immovably joining the
bushing 39 and the spiral i8.

The use of a spot weld in this modification pos-
sesses a further advantage that it is unnecessary
to match the projection 49 with the notch 41 dur-
ing assembly. It also posseses substantially the
same advantages mentioned in conjunction with
the spot weld assembly of Fig. 3.

It is desired to point out that although the
runner tube 12 is simply shown in position with-
in the tip 13, it may be suitably wedged in the tip.
For example, the runner tube may be provided
with a tapered end, or with various serrations or
projections in order to fix the same immovably
within the tip upon assembly therewith.
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What is claimed is:

1. In a mechanical pencil including a barrel, an
actuating spiral in said barrel, a lead carrier, and
an ejector in said barrel, means on each of said
lead carrier and ejector movably engaging spaced
portions of said spiral and spaced thereby, sup-
porting means integral with the lower portion of
said barrel and a second means on said actuating
spiral, said two means cooperating to support
said actuating spiral with ifs lower end in spaced
relation to a portion of said barrel so that move-
ment of said means on said ejector and lead
carrier to the lower end of said spiral will enable
one of said means to move beyond the lower end
of said spiral to disengage therefrom and pro-
duce relative movement of the lead carrier and
ejector.

2. In a2 mechanical pencil, a barrel, a tip fixed
at the lower end of said barrel, a runner tube
immovably extending inwardly from said tip, an
actuating spiral rotatably mounted on said run-
ner tube and supporting means for said spiral in-
cluding a shoulder integral with the lower por-
tion of said barrel.

3. In a mechanical pencil, & barrel, a tip fixed
at the lower end of said barrel, a runner tube im-
movably extending inwardly from said tip, an
actuating spiral rotatably mounted on said run-
ner tube, a collar about said actuating spiral and
adapted to support the same and supporting
means for said collar including a shouider infe-
gral with the lower portion of said barrel co-
operating with said collar.

4. In a mechanical pencil, a barrel, a tip fixed
at the lower end of said barrel, a runner tube
immovably extending inwardly from said tip, an
actuating spiral rotatably mounted on said run-
ner tube, supporting means projecting from said
spiral, a collar mounted about said spiral below
said supporting means and cooperating there-
with to support said spiral, and an integral
shoulder on the lower portion of said barrel
adapted to support said collar.

5. In a mechanical pencil, a barrel, a tip fixed
at the lower end of said barrel, a runner tube
immovably extending inwardly from said tip, an
actuating spiral rotatably mounted on said run-
ner tube, a collar about said spiral, a spot weld
immovably connecting said collar and spiral and
supporting means for said collar including an
integral shoulder on said barrel.

6. ITn a mechanical pencil, a barrel, a tip on
the lower end of said barrel, said barrel being
provided with a relatively large longitudinal hore
and a relatively smaller bore extending from the
lower end of said first bore, an integral annular
shoulder at the juncture of said bores, an actu-
ating spiral in said bore, a collar member about
first spiral and bearing on said annular shoul-
der and means interconnecting said collar and
spiral for supporting the lower end thereof.

7. In a mechanical pencil, a barrel, a tip on
the lower end of said barrel, said barrel being
provided with a relatively large longitudinal bore
and a relatively smaller bore extending from the
lower end of said first bore, an integral annular
shoulder at the juncture of said bores, an actu-
ating spiral in first bore, a collar member about
said spiral and bearing on said annular shoulder
and a spof weld uniting said collar and spiral
for supporting the lower end thereof.

8. In a mechanical pencil, a barrel, a tip on
the lower end of said barrel, said barrel being
provided with a relatively large longitudinal bore
and said tip with a relatively smaller bore ex-
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tending from the lower end of said first bore, an
annular shoulder integral with said tip at the
juncture of said bores, an actuating spiral in first
bore, a collar member about said spiral bearing
on said annular shoulder and a spot weld im-
movably connecting said collar and spiral for
supporting the lower end thereof.’

9. In a mechanical pencil, a barrel, a tip on
the lower end of said barrel, said barrel being
provided with a relatively large longitudinal bore
and said tip with a relatively smaller bore ex-
tending from the lower end of said first bore, an
annular shoulder integral with said tip at the
juncture of said bores, an actuating spiral in
first bore, a collar member about said spiral bear-
ing on said annular shoulder, said collar being
provided with outer ribbed surfaces in contact
with said barrel, and a spot weld connecting said
collar and spiral for driving and supporting the
same.

10. A mechanical pencil including a tip mem-
ber at the lower end thereof, a longitudinally
slotted runner tube and an actuating spiral mov-
able relative to one another, relatively telescop-
ing lead carrying and ejecting members cooper-
ating with the slotted runner tube and the actu-
ating spiral to advance the lead, said telescoping
members being substantially fixedly spaced by
portions of said actuating spiral, and means on
said spiral adapted to be rotatably supported by
a portion integral with the lower part of the
barrel of said pencil to space the lower end of
said spiral from said tip to permit disengagement,
of one of said telescoping members from said
spiral to vary the distance between the telescop-
ing members to eject lead.

11. In a mechanical pencil including a runner
tube and an actuating spiral movable relative to
one another, a collar closely fitted about the
lower portion of said spiral, a spot weld immov-
ably connecting said collar and spiral, and means
to support said collar and spiral, said last men-
tioned means and said collar forming a thrust
bearing for said spiral.

12. In a mechanical pencil, a barrel having a
main bore and a relatively smaller bore extend-
ing from the lower end of said main bore, an in-
tegral annular shoulder formed at the juncture
of the two hores, a tip at the lower end of said
barrel, said tip having a central aperture extend-
ing from said smaller bore, a longitudinally
clotted runner tube extending through said bores
and fixed in said central aperture, a tubular
member having a spiral groove open at its lower
end mounted in said main hore to rotate relative
tn said runner tube, a lead carrying and a lead
ejecting member each having laterally project-
ing means cooperating with the slot in said tube
and the spiral groove in said tubular member to
advance 3 lead, said means being spaced apart
by at least cne turn of said spiral groove, a second
annular shoulder at the juncture of said smaller
bore and central aperture, a collar fitted about
said tubular member to bear on said first annular
shoulder, means preventing downward movement
nf said tubular member with respect to said collar
to hinld the end thereof spaced from said second
shoulder to permit disengagement of one of said
projecting means from said tubular member to
vary the relative position of said lead carrying
and ejecting means to eject the lead.

13. In a mechanical pencil, a barrel having a
main bore and a relatively smaller bore extend-
ing from the lower end of said main bore, an in-
tegral annular shoulder formed at the juncture
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of the two bores, a tip at the lower end of said
barrel, said" tip having a central aperture ex-
tending from said smaller bore, a longitudinally
slotted runner tube extending through said bores
and fixed in-said central aperture, a tubular
member having a spiral groove open at its lower
end mounted in said main bore to rotate relative
to said runmer tube, a lead carrying and a lead
ejecting member each having laterally project-
ing means cooperating with the slot in said tube
and the spiral groove in said tubular member to
advance a lead, said means being spaced apart
by at least one turn of said spiral groove, a see-
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ond annular shoulder at the juncture of said
smaller bore and central aperture, a collar fitted
about said tubular member to bear on said first
annular shoulder, a spot weld immovably con-
necting said collar and tubular member to pre-
vent downward movement of said tubular mem-
ber with respect to said collar to hold the end
thereof spaced from said second shoulder to per-
mit disengagement of one ‘of said projecting
means from said tubular member to vary the
relative position of said lead carrying and eject-
ing means to eject the lead.
JOHN WILLIAM PARA.



