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Description

This invention relates to writing or marking imple-
ments in general and, in particular, to a mechanical
pencil featuring provisions for automatically propel-
ling the lead, whenever the same is worn to a pre-
scribed degree by writing by the same degree.

U.S. Patent 4,538,934 represents a typical prior
art mechanical pencil with an automatic lead propel-
ling capability. This known device comprises a tubu-
lar lead guide which has a friction member attached
thereto for frictionally engaging the lead and which
is sprung with respect to the pencil body toward its
writing end, and a one-way locking mechanism for
engaging the lead so as to permit its travel toward,
and out of, the writing end with comparatively small
resistance but to lock the lead against retraction in-
to the baody.

An objection to the noted prior art device is that
it automatically expels the lead out whenever its tip
is moved off the writing surface, regardless of the
extent to which the lead has been worn by that time.
Therefore, as the implement is repeatedly moved
into and out of contact with the writing surface, the
one-way locking mechanism can ruin the cylindrical
surface of the lead by repeatedly engaging and
disengaging the same and by engaging the same at
different points thereon. With its surface so
ruined, the lead becomes easy to retract into the
body when subjected to writing pressure as the
locking mechanism may fail to positively engage the
ruined surface of the lead against such retraction.

The invention as claimed is intended to remedy
the foregoing weaknesses of the prior art by pro-
viding an improved mechanical pencil capable of au-
tomatically propelling the lead just as required.

With this objective in view the invention provides
a mechanical pencil of the type comprising substan
tially tubular body means having a writing end, a
tubular lead guide which is received in the body
means for axial displacement therein and which
partly protrudes from the writing end thereof under
the bias of a spring, the lead guide receiving a lead
therein and being retractable relative to the body
means in a direction away from the writing end
thereof against the bias of the spring with the wear
of the lead, a friction member mounted {o the lead
guide and engaging the lead so as to normally cause
the lead to travel with the lead guide in the axial
direction of the body means and to permit the lead to
move axially relative to the lead guide when a force
in excess of a prescribed degree is exerted on the
lead, and chuck means mounted within the body
means for gripping the lead against axial
displacement relative to the body means in a
direction away from the writing end thereof while
permitting the lead to slide axially toward the writing
end of the body means, characterized by compris-
ing one-way locking means for permitting the lead
guide to retract into the body means with the wear of
the lead during writing and for locking the lead guide
against displacement toward the writing end of the
body means under the bias of the spring when the
mechanical pencil is moved out of contact with a
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writing surface, and unlocking means for causing
the one-way locking means to permit the lead guide,
as well as the lead being engaged by the friction
member, to travel toward the writing end of the body
means under the bias of the spring (6) when the lead
is worn to a prescribed degree.

Among the advantages offered by the above
summarized invention is that the one-way locking
means engages the lead at the same point thereon
until the lead wears to a preassigned degree, there-
by avoiding the possibility of ruining its surface.
Moreover, after the lead has been propelled a unit
distance, the one-way locking means can firmly en-
gage an unruined surface part of the lead.

Some preferable ways of carrying out the inven
tion will now be described in detail with reference to
the drawings which illustrate some specific embodi-
ments, in which:-

Figure 1 is a fragmentary axial section through
the mechanical pencil incorporating the novel con-
cepts of the invention, with the tubular lead guide
shown extending from the body,

Figure 2 is a cross section through the mechani-
cal pencil, taken along the line -1l in FIG. 1,

Figure 3 is a view similar to Figure 1 except that
the lead guide is shown retracted into the body,

Figure 4 is a fragmentary axial section through a
slight modification of the mechanical pencil of Fig-
ure 1,

Figure 5 is a fragmentary axial section, partly in
elevation, through another slight modification of the
Figure 1 mechanical pencil,

Figure 6a is a fragmentary axial section through
another preferred form of the mechanical pencil in
accordance with the invention,

Figure 6b is a fragmentary axial section through
that part of the Figure 6a device which is not shown
in that figure,

Figures 7 and 8 are fragmentary sectional views
also showing the Figure 6a mechanical pencil but in
different states of operation,

Figure 9 is a fragmentary axial section through
still another preferred form of the mechanical pencil
in accordance with the invention,

Figure 10 is a fragmentary axial section through a
slight modification of the Figure 9 embodiment,

Figure 11 is a fragmentary axial section through a
further preferred form of the mechanical pencil in
accordance with the invention, with the lead guide
shown extended from the body,

Figure 12 is a view somewhat similar to Figure 11
except that the lead guide is shown retracted,

Figure 13 is a fragmentary axial section through a
slight modification of the Figure 11 embodiment,

Figure 14 is a fragmentary axial section, partly in
elevation, through a further preferred form of the
mechanical pencil in accordance with the invention,

Figure 15 is a fragmentary axial section through a
further preferred form of the mechanical pencil in
accordance with the invention,

Figure 16 is a fragmentary axial section through a
slight modification of the Figure 15 embodiment,

Figure 17 is a fragmentary axial section through a
further preferred form of the mechanical pencil in
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accordance with the invention, with the lead guide
shown extended,

Figure 18 is a view somewhat similar to Figure 17
except that the lead guide is shown retracted,

Figure 19 is a fragmentary axial section through a
further preferred form of the mechanical pencil in
accordance with the invention,

Figure 20 is a fragmentary axial section through a
slight modification of the Figure 19 embodiment,

Figure 21 is a fragmentary axial section through a
further preferred form of the mechanical pencil in
accordance with the invention, with the lead guide
shown extended,

Figure 22 is an enlarged, fragmentary, axial sec-
tion through the Figure 21 mechanical pencil, with
the lead guide shown retracted,

Figure 23 is a fragmentary axial section through a
further preferred form of the mechanical pencil in
accordance with the invention,

Figure 24 is a fragmentary axial section through
a further preferred form of the mechanical pencil in
accordance with the invention,

Figure 25 is a fragmentary axial section through a
further preferred form of the mechanical pencil in
ac cordance with the invention, and

Figure 26 is a fragmentary axial section through a
still further preferred form of the mechanical pencil
in accordance with the invention.

The mechanical pencil of Figures 1-3 has a sub-
stantially tubular body 1 in which a tubular lead guide
2, capable of guiding a lead 3 therethrough, is con-
. centrically mounted for axial sliding motion. The
body 1 has a front or writing end, shown directed to
the left in Figure 1, from which the lead guide 2 part-
ly protrudes ouiwardly, as has been known hereto-
fore. The lead guide 2 carries on its inner end, dis-
posed within the body 1 and shown directed to the
right in Figure 1, a friction shoe 4 of rubber or like
elastic material for frictionally engaging the lead 3
as the latter extends into the lead guide.

Coaxially mounted within the rear part, away from
the writing end, of the body 1 for axial sliding motion
is a substantially tubular socket 5 having an internal
taper 5G at or adjacent its forward end. The socket
5 is additionally configured to provide an intermedi-
ate shoulder 5A facing forwardly of the body 1, a
rear shoulder 5B facing rearwardly, and a front
shoulder 5D facing forwardly. A helical compres-
sion spring 6 extends between the intermediate
shoulder 5A of the socket 5 and a collar 2A on the
lead guide 2. The compression spring 6 normally
holds the shoulder 2B of the lead guide 2 in abut-
ment against the step 1A of the body 1, and the rear
shoulder 5B of the socket 5 in abutment against the
front end of a sheath 7 which is screwed into the
rear end of the body 1 to form its top part.

A sleeve 2L, integrally and concentrically joined
to the lead guide 2 via the shoulder 2B, is formed to
include an annular inside surface 2C which tapers
toward the rear end of the body 1, and an annular in-
side ridge 2D located rearwardly of the taper sur-
face 2C.

As will be seen also from Figure 2, the socket 5 is
formed to include a tubular forward extension 5E of
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reduced outside diameter concentrically nested in
the sleeve 2L and terminating in a flange 5C. A ball
cage 8 in the form of a tube with a pair of flanges at
both ends is concentrically interposed beiween
sleeve 2L and socket extension 5E for axial sliding
motion between the flange 5C of the socket exten-
sion 5E and the shoulder 5D of the socket 5. The
ball cage 8 has a plurality of, three in this embodi-
ment, holes 8A defined therein at constant circum-
ferential spacings. Balls 9 are rotatably received
one in each hole 8A. Normally, all these balls are
wedged in between the taper surface 2C of the
sleeve 2L and the socket extension 5E under the
pressure of a compression spring 10 acting between
the surface 2E of the lead guide shoulder 2B and
the flanged front end of the ball cage 8. The balls 9
form parts of the one-way locking means constitut-
ing a feature of the invention.

The flange 8B at the rear end of the ball cage 8 is
engageable with the inside ridge 2D of the sleeve 2L
with a force that is greater than the rearward force
of the compression spring 10 acting on the ball cage
8 but less than the forward force of the compres-
sion spring 6 acting onthe sleeve 2L.

Concentrically disposed within the socket 5, a
chuck 11 takes the form of a tube loosely surround-
ing the lead 3. The front end of the chuck 11 is en-
larged and split axially to provide a plurality of grip-
ping jaws 11C for frictionally gripping the lead 3. The
gripping jaws 11C are self-biased outwardly. An an-
nular groove or a series of depressions 11A formed
in the outer surfaces of the gripping jaws 11C rotata-
bly receive balls 12 which are also held against the
internal taper 5G of the socket 5§ under pressure
from a compression spring 13 acting between a
flange 11B on the rear end of the chuck 11 and an in-
side annular shoulder 5F of the socket 5. The force
of the spring 13, biasing the chuck 11 rearwardly with
respect to the socket 5, is less than that of the
spring 6 biasing the lead guide 2 forwardly of the
body 1. The internal taper 5G of the socket 5 de-
creases in diameter as it extends rearwardly.

Normally, or when the chuck 11 is fully retracted
into the socket 5 under the force of the compres-
sion spring 13 as shown in Figure 1, the gripping jaws
11C are held closed as the balls 12 are captured be-
tween the jaws 11¢ and the socket taper 5G. The lead
3 is then positively locked against axial rearward
displacement. However, since the socket taper 5G
increases in diameter as it extends forwardly, the
lead 3 is slidable forwardly through the gripping
jaws 11¢ when forced in that direction. Further,
when the chuck 11 is itself thrusted forwardly of the
socket 5 against the force of the compression sring
18 in a manner yet to be described, the gripping jaws
11c will spread apart under their own bias, permitting
the free passage of the lead 3 axially therethrough.

At 14 in Figures 1 and 3 is seen a lead housing
mounted within the sheath 7 for accommodating a
suitable supply of leads, one of which is shown ex-
tending into the lead guide 2, as indicated at 3. The
lead housing 14 has a tubular forward extension 14C
of reduced diameter extending into the socket 5 and
terminating in an enlargement 14B in engagement
with the annular inside rim 5H of the socket. An ad-
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ditional compression spring 15, having a force
greater than that of the spring 6, acts between the
annular inside shoulder 7A of the sheath 7 and the
front end 14A of the lead housing 14. The spring 15
biases the lead housing 14 rearwardly with respect
to the sheath 7, so that the front end enlargement
14B of the lead housing extension 14C is normally
held against the inside rim 5H of the socket 5.

A friction band 16 of elastic material is wrapped
around the enlargement 14B of the lead housing ex-
tension 14C against axial displacement. The friction
band 16 makes frictional contact with the inside sur-
face of the socket 5. Thus, upon depression of-the
lead housing 14 deeper into the sheath 7 against the
force of the spring 15 for the delivery of a new lead
into the lead guide 2, the socket 5 will travel for-
wardly in opposition to the bias of the spring 6 into
abutment against the shoulder 1B of the body 1.

In operation, Figure 1 depicts the normal state of
the mechanical pencil in use, with the lead 3 re-
ceived in the lead guide 2 and with the tip of the lead
disposed substantially flush with the tip of the lead
guide. Not only the lead tip but also the lead guide tip
is to be held against a desired surface for writing.
However, while the lead 3 is locked against retrac-
tion by the one-way locking member 11 coacting with
the taper socket 5, the lead guide 2 is retractable in-
to the body 1 against the force of the spring 6 even
though the balls 9 are caught between taper sur-
face 2C and socket extension 5E. Therefore, with
the wear of the lead 3 as a result of writing, the lead
guide 2 will gradually retract into the body 1 against
the bias of the compression spring 6.

It is an operational feature of the invention that
before fully retracting to the Figure 3 position, the
lead guide 2 is not to travel back to the Figure 1 posi-
tion in the face of the forward bias of the compres-
sion spring 6 when the mechanical pencil is moved
off the writing surface. This is because the balls 9
are wedged under the force of the compression
spring 10 between socket extension 5E and taper
surface 2C, the latter being formed on the sleeve
2L integral with the lead guide 2. During the lead
guide retraction from its Figure 1 position to that of
Figure 3, the balls 9 function to permit such retrac-
tion but to prevent the forward displacement of the
lead guide.

As illustrated in Figure 3, the rear end flange 8B
of the ball cage 8 will ride over the inside ridge 2D
of the sleeve 2L against the force of the compres-
sion spring 10 immediately following the abutting en-
gagement of the ball cage with the shoulder 5D of
the socket 5. Thereupon the balls 9 will be released
from between the socket extension 5E and the taper
surface 2C. The lead 3 has now been worn 1o a pre-
determined degree.

If now the pencil is moved off the writing surfacs,
the balls 9 will allow the lead guide 2 to travel for-
wardly under the bias of the compression spring 6.
The ball cage 8 will also travel forwardly with the
lead guide 2 as the ridge 2D of the sleeve 2L push-
es the rear end flange 8B of the ball cage. Further,
being caught by the friction shoe 4 on the rear end
of the lead guide 2, the lead 3 will fravel forwardly
with the lead guide by sliding through the gripping
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jaws 11G of the chuck 11. Thus the lead 3 is propelled
by the same degree to which it has been worn as
above stated. As the front end of the ball cage 8
subsequently comes into abutment against the
flange 5C on the front end of the socket extension
5E, the rear end flange 8B of the ball cage will again
ride over the ridge 2D back to the Figure 1 position.

When the lead 3 is used up by the repetition of
the foregoing cycle, a new lead must be delivered
from the lead housing 14 into the lead guide 2. To-
ward this end the lead housing 14 is depressed man-
ually into the sheath 7 against the force of the com-
pression spring 15. The forward thrust of the lead
housing 14 will be transmitted via the friction band 16
to the socket 5 thereby causing the latter to travel
forwardly against the force of the compression
spring 6 until the socket comes to buit on the shoul-
der 1B of the body 1. With the continued depression
of the lead housing 14, its forward extension 14C will
come into end-to-end abutment against the chuck 11
and will thrust the same forwardly against the force
of the compression spring 13. The jaws 11C at the
front end of this chuck 11 will then spread apart un-
der their own bias thereby permitting a new lead to
fall from the lead housing 14 into the lead guide 2 un-
der its own weight.

The manual pressure on the lead housing 14 may
now be released. As the lead housing 14 travels
back to its normal position under the bias of the com-
pression spring 15, so will the socket 5 under the bi-
as of the compression spring 6. The chuck 11 will al-
s0 be sprung back to its normal position with re-
spect to the socket 5 for gripping the new lead with
its jaws 11C. Having thus regained the normal state
represented by Figure 1, the mechanical pencil is
now ready for writing.

As a possible modification of the Figures 1-3 em-
bodiment, the ball cage 8 may have several slits ex-
tending forwardly from its rear end. Such slits will
serve to impart resiliency to the rear end portion of
the ball cage 8 as its flange 8B rides back and forth
over the ridge 2D of the sleeve 2L.

Figure 4 shows another slight modification of the
Figures 1-3 embodiment, in which the inside ridge 2D
on the sleeve 2L and the rear end flange 8B of the
ball cage 8 are both absent. There are provided, in-
stead, an annular permanent magnet (or annular row
of discrete permanent magnets) 17 disposed just
rearwardly of the taper surface 9 on the inside sur-
face of the sleeve 2L, and an annular piece of mag-
netizable material {or annular row of discrete pieces
of magnetizable material) 18 on the rear end of the
retainer 8. The atiractive force of the permanent
magnet or magnets 17 exerted on the magnetizable
piece or pieces 18 should be greater than the force
of the compression spring 10 so that the balls 9 may
act to prevent, and permit, the forward displace-
ment of the lead guide 2 as in the Figures 1-3 embaodi-
ment.

In another slight modification of the Figures 1-3
embodiment shown in Figure 5, the flange 8B on the
rear end of the ball cage 8 makes frictional contact
with a tubular lining 19 of elastic material disposed
just rearwardly of the taper surface 2C and immov-
ably attached to the inside surface of the sleeve
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2L. The frictional force between flange 8B and elas-
tic lining 19 should be slightly less than the force of
the compression spring 10. This modified mechanical
pencil can be identical in the other details of con-
struction with the first disclosed embodiment.

In the use of the Figure 5 mechanical pencil the
flange 8B on the ball cage 8 will slide forwardly over
the elastic lining 19 upon abuttung engagement of
the ball .cage with the shoulder 5D of the collet 5,
with the consequent disengagement of the balls 9
from between the socket extension 5E and the taper
surface 2C of the sleeve 2L. As the pencil is subse-
quently moved off the writing surface, the lead
guide 2 will be sprung back to the illustrated normal
position before the ball cage 8 moves rearwardly
with respect to the lead guide under the bias of the
compression spring 10. Being in frictional contact
with the elastic lining 19, the retainer 8 will permit the
balls 9 to be wedged in between taper surface 2C
and socket extension 5E after the lead guide 2 has
travelled back to its normal position.

It is to be noted in connection with the Figure 5
embodiment that the provision of the compression
spring 10 is not a requirement. Even in the absence
of this spring the balls 9 will perform the desired
wedging action if the forward end portion of the ball
cage 8 is urged toward the taper surface 2C by vir-
tue of the frictional engagement of its flange 8B with
the elastic lining 19. The balls 9 will further move into
and out of frictional engagement between taper sur-
face 2C and socket extension 5E with the bidirec-
tional axial displacement of the ball cage 8 relative
to the sleeve 2L.

Figures 6a, 6b, 7 and 8 illustrate another pre-
ferred embodiment of the invention. In this embodi-
ment, as well as in all the other embodidments to be
presented subsequently, parts corresponding to
those of the Figures 1-3 embodiment will be identi-
fied by the same reference characters for the- ease
of understanding.

With reference to Figure 6a this alternative em-
bodiment features a thrust member 20 which has a
lead passageway 20J defined axially therethrough
and which is coaxially disposed behind the chuck 11
within the sheath 7. The thrust member 20 is coupled
to the sleeve 2L, and thence o the lead guide 2, via
connective strips 2F extending rearwardly from the
sleeve 2L through clearance holes 5J in the socket
5. Thus, with the axial displacement of the lead guide
2 relative to the body 1, the thrust member 20 is mov-
able into and out of end-to-end abutment against the
chuck 11. When the lead guide 2 is in its extreme for-
ward position as in Figure 6g, the thrust member 20
pushes the chuck 11 forwardly against the force of
the compression spring 13, only to such an extent
that the gripping jaws 11C are slightly open.

This mechanical pencil also differs from that of
Figures 1-3 in that the sheath 7 is itself formed to in-
clude a partition 7A forming the botiom of a lead
housing 14 accommodating a supply of leads. The
partition 7A has a funnel-shaped opening 7B in
alignment with the lead passageway 20J in the thrust
member 20. As seen in Figure 6b, the lead housing
14 has its rear end closed by an eraser 21, which in
turn is enveloped by a cap 22 removably fitted over
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the rear or top end of the sheath 7. The other de-
tails of construction can be as previously set forth
in connection with the Figures 1-3 embodiment.

The present device is to be put to use in the state
of Figure 6a. Both lead guide 2 and lead 3 will slight-
ly retract into the body 1 against the bias-of the com-
pression spring 6 as the tip of the lead guide is
pressed against the writing surface. Being coupled
fast to the lead guide 2, the thrust member 20 will al-
so retract out of abutting contact with the chuck 11,
whereupon the latter will also retract under the bias
of the compression spring 13, with the consequent
gripping of the lead 3 by the gripping jaws 11C.

Figure 7 represents this state. By virtue of the
wedging action of the balls 12 caught between the
gripping jaws 11C and the internal taper 5G of the
socket 5, the chuck 11 is now conditioned to firmly
lock the lead against further retraction into the
body 1 but to permit the lead to be propelled forward-
ly upon exertion of a relatively small force thereon.
If the pencil is put to use in this state, the lead guide
3 as well as the sleeve 2L and thrust member 20 will
gradually retract further into the body 1 with the
wear of the lead 3. Both ball cage 8 and balis 9 will al-
so retract with the lead guide 3 since these balis do
not stick between socket extension 5E and taper
surface 2C during such retraction of the lead guide
3.

Moreover, as in the Figures 1-3 embodiment, the
lead guide 2 and the other parts coupled thereto will
not travel forwardly of the body 1 despite the for-
ward bias of the spring 6 when the pencil is moved
off the writing surface. This is because the balls 9
become wedged in between taper surface 2C and
socket extension 5E. Also, since the lead 3 is now
engaged by the gripping jaws 11c against retraction,
writing can be continued without any such difficul-
ties as have been encountered heretofore.

As depicted in Figure 8, the ball cage 8 will come
{o butt on the shoulder 5D of the socket 5 when the
lead 3 is worn to the prescribed degree. Thereupon
the ball cage flange 8B will ride forwardly over the
ridge 2D on the sleeve 2L, resulting in the disen-
gagement of the balls 9 from between taper surface
2C and socket extension 5E. If now the pencil is
moved off the writing surface, the balls 9 will remain
disengaged from between taper surface 2C and
socket extension 5E because the ball cage flange
8b remains engaged with the front side of the ridge
2D against the force of the spring 10. Consequent-
ly, the lead guide 2 as well as the thrust member 20
will travel forwardly of the body 1 under the bias of
the spring 6. The lead 3, being frictionally engaged
by the shoe 4 on the rear end of the lead guide 2,
will also travel with the lead guide without being im-
peded by the wedging action of the balls 12.

Sprung forwardly with the lead guide 2, the thrust
member 20 will come into abutment against the chuck
11 and thrust the same forwardly against the force
of the spring 13. The gripping jaws 11C will then
spread apart under their own bias to permit the free
passage of the lead 3. With some more forward
travel of the lead guide 2 with the thrust member 20,
the ridge 2D on the sleeve 2L will force the ball cage
8 into abutment against the flange 5C on the front
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end of the socket extension 5E whereupon the ball
cage flange 8B will ride back over the ridge 2D. Fi-
nally, as illustrated in Figure 6a, the forward travel
of the lead guide 3 will come to an end as its shoul-
der 2B comes to buit on the inside shoulder 1A of
the body 1. The balls 9 will become re-engaged be-
tween taper surface 2C and socket extension 5E as
the spring 10 urges the ball cage 8 rearwardly with
respect to lead guide 3 and socket 5.

In Figure 9 is shown a further preferred embodi-
ment of the invention which is equivalent to that of
Figures 6a-8 in having the thrust member 20 cou-
pled to the lead guide 3. In this embodiment, howev-
er, the socket extension 5E is externally tapered at
5K on its front end portion, with the taper surface
decreasing in diameter as it extends rearwardly of
the socket extension. The socket extension 5E also
has an annular ridge 5L formed on its outer surface
and spaced rearwardly from the taper surface 5K.

Interposed between sleeve 2L and socket exten-
sion 5E for rotatably carrying the balls 9 as in all the
foregoing embodiments, the ball cage 8 has an in-
turned rim 8C on its rear end so as to ride back and
forth over the ridge 5L on the socket extension 5E.
The ball cage rim 8C normally lies forwardly of the
ridge 5L. The rear end of the ball cage 8 is also ar-
ranged for movement into and out of abutting en-
gagement with an annular inside rim 2G of the
sleeve 2. The compression spring 10 extends be-
tween the ball cage rim 8C and the socket shoulder
5A, biasing the ball cage 8 forwardly. Normally,
therefore, the balls 9 are caught between the inside
surface 2H of the sleeve 2L and the taper surface
5K of the socket extension 5E under the bias of the
spring 10. The ball cage rim 8c and ridge 5L are ca-
pable of locking engagement with each other in op-
position to the force of the spring 10 but are to dis-
engage when the ball cage is acted upon by the
spring 6 biasing the lead guide 2 forwardly of the
body 1.

This Figure @ mechanical pencil is analogous in
operation with that of Figures 6a-8, with the lead
guide 2 retreating into the body 1 with the wear of
the lead 3 without being impeded by the balls 9. it will
also be seen that the balls 9 function to prevent the
lead guide 2 from being sprung forwardly when the
pencil is moved off the writing surface during the
progress of lead wear. The gripping jaws 11C are
held closed under the force of the spring 13 during
writing as in all the foregoing embodiments.

When the lead 3 is worn to the predetermined de-
gree, the shoulder 2E of the lead guide 3 will push
the ball cage 8 rearwardly until the ball cage rim 8C
rides over the ridge 5L on the socket extension 5E.
Despite the forward thrust of the spring 10, the ball
cage rim 8C will remain in engagement with the rear
side of the socket extension ridge 5L when the pen-
cil is subsequently moved off the writing surface,
thereby holding the balls 9 disengaged from be-
tween sleeve 2L and taper surface 5K. According-
ly, the lead guide 2 is free to travel back to the illus-
trated position with the lead 3 and thrust member 20
under the bias of the spring 6. During such return
travel of the lead guide 2 the inside ridge 2G on the
sleeve 2L will engage the rear end of the ball cage 8
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for pushing the same back to the illustrated position
by overriding the ridge 5L on the socket extension
5E.

Figure 10 shows a slight modification of the Fig-
ure 9 embodiment. The modification resides in a
mouthpiece 23 of conical shape screw-threadedly
attached to the front end of the body 1 and defining
an axial hole 23A through which the lead guide 2 ex-
tends for axial displacement. Being removable from
the body 1, the mouthpiece 23 permits the socket 5
and other parts of the pencil to be inserted in the
body 2 through its front end.

As will be readily understood, the thrust member
20 used in some of the foregoing embodiments need
not be coupled to the lead guide 2 via the connec-
tive strips 2F integral with the sleeve 2L. All these
parts may be formed in one piece, or divided into
discrete units, fo conform to design preferences or
assemblage conveniences without departing from
the scope of the invention.

A further preferred embodiment of the invention
shown in Figures 11 and 12 also has the mouthpiece
23 screwed to the front end of the body 1, with the
lead guide 2 extending through its axial hole 23A.
The lead guide 2 is biased forwardly of the body 1 by
the spring 6 disposed the shoulder 5A of the socket
5 and the collar 2A on the sleeve 2L integral with the
lead guide. The socket 5 has the internal taper 5G
adjacent its front end. The sleeve 2L has the con-
nective strips 2J extending rearwardly therefrom
through clearance holes 5J in the socket 5 and se-
cured to the thrust member 20.

Concentrically disposed within the socket 5 is the
chuck 11 coacting with its internal taper 5G to firmly
grip the lead 3 against rearward displacement but to
permit its forward sliding motion, as in all the forego-
ing embodiments. Normally, the thrust member 20 is
held endwise against the chuck 11, urging the latter
forwardly with respect to the socket 5 against the
force of the spring 13 so that the gripping jaws 11C
are slightly open under their own bias.

The one-way locking means constituting a feature
of the invention is provided between body 1 and
thrust member 20 in this embodiment. Concentrically
interposed between body 1 and thrust member 20,
the ball cage 8 rotatably carrying the balls 9 takes
the form of a tube having a pair of inturned rims at
its opposite ends. The ball cage 8 is capable of axial
displacement between the rearwardly facing shoul-
der 1C of the body 1 and the front end of the sheath
7 screwed into the rear end of the body 1. The com-
pression spring 10 extends between the shoulder
20B of the thrust member 20 and the front end rim of
the ball cage 8 for biasing the ball cage rearwardly
with a force less than that of the spring 6. With the
ball cage 8 so sprung rearwardly, the balls 9 are
normally captured between the inside surface 1D of
the body 1 and an external taper 20A formed on the
thrust member 20. The taper 20A increases in diam-
eter as it extends rearwardly of the thrust member
20.

The thrust member 20 is further formed to include
an annular ridge 20C disposed rearwardly of the ta-
per 20A for engagement with the rear end rim 8C of
the ball cage 8. The ball cage 8 has several parallel
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slits extending forwardly from its rear end in order
to impart radially inward self-bias to its rear end rim
8C. This self-bias is such that the ball cage rim 8C
can positively engage the thrust member ridge 20C
in opposition to the force of the spring 10 but will dis-
engage the ridge 20C when the thrust member 20 is
forced forwardly by the spring 6.

As this mechanical pencil is held against a de-
sired writing surface with its various working parts
in the state of Figure 11, the lead 3 will slightly re-
tract against the force of the spring 6 with the lead
guide 2 and thrust member 20. With the slight retrac-
tion of the thrust member 20 the chuck 11 will also re-
tract under the bias of the spring 13, with the conse-
quent engagement of its gripping jaws 11C in the
socket taper 5G. Now the lead 3 is locked against
any further retraction but is relatively free to trav-
el forwardly. The pencil is to be put to marking in this
state.

The lead guide 2 and thrust member 20 will gradu-
ally retract against the force of the spring 6 with the
wear of the lead 3 as a result of writing. Such mem-
bers are not to be sprung back by virtue of the
wedging action of the balls 9 if the pencil is moved
off the writing surface.

As the wear of the lead 3 proceeds, the ball cage
8 will come to butt on the front end of the sheath 7.
Then, with some more wear of the lead 3, the annular
ridge 20C on the thrust member 20 will travel rear-
wardly past the rear end rim 8C of the ball cage 8,
and the balis 9 will be dislodged from between body 1
and thrust member taper 20A against the force of
the spring 10, as illustrated in Figure 12. The rear
end rim 8C of the ball cage 8 is capable of positive
engagement with the thrust member ridge 20C
against the force of the spring 10. Therefore, when
the pencil is subsequently moved off the writing sur-
face, the balis 9 will remain dislodged from between
body 1 and thrust member taper 20A thereby permit-
ting the lead guide 2 to be propelled forwardly with
the lead 3 under the bias of the spring 6.

Travelling forwardly with the thrust member 20,
the ball cage 8 will then come into abutment against
the internal shoulder 1C of the body 1. The ball cage
rim 8C will then disengage the thrust member rim
20C and ride rearwardly thereover as the thrust
member 20 is further forced forwardly to the Figure
1 position by the spring 6.

In a slight modification of the Figures 11 and 12 em-
bodiment shown in Figure 13, the flange portion 5M
of the socket 5 is capable of axial displacement be-
tween a pair of opposed inside shoulders 1E and 1F
of the body 1. There is additionally employed in this
mechanical pencil a helical compression spring 24
mounted between the flange portion 5M of the sock-
et 5 and the shoulder 1F of the body 1. The spring 24
biases the socket 5 forwardly with respect to the
body 1 with a force greater than the resultant of the
force of the spring 6 and the normal manual pres-
sure to be exerted on the pencil during writing.

The lead guide 2 of the Figure 13 device can be
returned to the illustrated normal position regard-
less of the extent to which the lead 3 has been worn.
To this end a pressure in excess of the normal writ-
ing pressure is exerted on the tip of the lead guide 2
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thereby retracting the same, as well as the socket
5, ball cage 8 and thrust member 20, further into the
body 1 against the forces of the springs 6 and 24
until, with the ball cage rim 8C held against the front
end of the sheath 7, the thrust member ridge 20C
travels rearwardly past the ball cage rim 8C. There-
upon the balls 9 will become dislodged from between
body 1 and thrust member taper 20A thereby permit-
ting the lead guide 2 and other paris to be sprung
back to their Figure 13 positions.

A further embodiment of the invention shown in
Figure 14 is also akin to the Figures 11 and 12 embodi-
ment in that the one-way locking means is provided
between body 1 and thrust member 20. The body 1 is
formed to include an annular inside ridge 1G provid-
ing a taper surface 1H increasing in diameter as it
extends rearwardly, and a smaller annular inside
ridge 1J spaced rearwardly from the taper surface
1H. Rotatably carrying the balls 9, the tubular ball
cage 8 having a pair of flanges on its opposite ends
is concentrically mounted between body 1 and thrust
member 20 for axial displacement between a pair of
opposed shoulders 20D and 20E of the thrust mem-
ber. The spring 10 extends between the front end of
the sheath 7 and the rear end flange 8B of the ball
cage 8, normally biasing the balls 9 into frictional en-
gagement between the taper surface 1H of the body
1 and the outer surface of the thrust member 20.

As has been set forth in connection with Figure
5, however, the provision of the spring 10 is not es-
sential. Alternatively, the ball cage 8 may be held in
frictional contact with the body 1 as via a lining of
elastic material secured to the inside surface of the
body.

Normally, the ball cage flange 8B lies forwardly
of the body ridge 1J. With the axial displacement of
the thrust member 20 relative to the body 1, the ball
cage flange 8B will positively engage the body ridge
1J in opposition to the force of the spring 10 but wil
disengage the same when the thrust member 20 is
thrusted forwardly under the force of the spring 6,
not shown in Figure 14. The other details of con-
struction can be similar to those of the Figurues 11
and 12 embodiment. The operation of this Figure 14
mechanical pencil is also believed to be self-evident
from the foregoing operational description of the
Figures 11 and 12 embodiment.

A further preferred embodiment of Figure 15 is
analogous with that of Figures 6a-8 but differs
therefrom in that the one-way locking means is pro-
vided between the body 1 and the sleeve 2L integral
with the lead guide 2. Thus the sleeve 2L is formed
to include an external annular taper surface 2C, in-
creasing in diameter as it extends axially rearwardly
of the sleeve, and an external annular ridge 2D
spaced rearwardly from the taper surface. In the
shape of a tube having a pair of inturned rims at its
opposite ends, the ball cage 8 is concentricaily
mounted between body 1 and sleeve 2L for axial dis-
placement between the inside shoulder 1K of the
body 1 and the front end 5A of the flange portion of
the socket 5. The spring 10 acts between the collar
2A of the sleeve 2L and the front end rim of the ball
cage 8, normally biasing the balls 9 into frictional en-
gagement between the taper surface 2C of the
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sleeve 2L and the inside surface 1J of the body 1.
The spring 6 extends between the inside surface 2E
of the lead guide shoulder 2B and the front end of
the socket 5 for urging the lead guide 2 forwardly
with respect to the body 1. The other details of con-
struction can be as set forth in connection with the
Figures 6a-8 embodiment.

In this Figure 15 embodiment, too, the rear end rim
8C of the ball cage 8 can positively engage the
sleeve rim 2C in opposition to the force of the
spring 10 but will disengage the sleeve rim when the
lead guide 2 is forced forwardly by the spring 6. It is
therefore apparent that the one-way locking means
of this embodiment operates as in all the previously
disclosed embodiments.

A further preferred embodiment of Figure 16 is
equivalent to that of Figure 15 in that the one-way
locking means is provided between body 1 and
sleeve 2L. However, in this Figure 16 embodiment,
the body 1 has an annular taper surface 1H and an-
nular ridge 1L formed on its inside surface. The ta-
per surface 1H increases in diameter as it extends
rearwardly of the body 1, and the ridge 1L is spaced
forwardly from the taper surface 1H for selective
engagement with the front end flange 8A of the ball
cage 8. The compression spring 10 extends between
the rear end flange 8B of the ball cage 8 and the
shoulder 5A of the socket 5, normally holding the
balls 9 in frictional engagement between the outside
surface 2J of the sleeve 2L and the taper surface
1H of the body 1. The other details of construction
are identical with those of the Figure 15 embodiment,
and the method of operation is belived fo be appar-
ent from the foregoing description.

In a further preferred embodiment of the inven-
tion shown in Figures 17 and 18, a different type of
one-way locking means is provided between body 1
and thrust member 20. The thrust member 20 is
formed to include a rearward extension 20F of tubu-
lar shape having a plurality of parallel slits extend-
ing forwardly from its rear end. These slits are in-
tended to permit at least the rear end portion of the
thrust member extension 20F to be resiliently con-
stricted as shown in Figure 18. Formed on the out-
side surface of the thrust member extension 20F is
an annular ridge 20G which tapers toward the rear
end of the thrust member exiension and which forms
a part of the one-way locking means of this embodi-
ment.

Concentrically surrounding at least part of the
thrust member extension 20F is a lining 25 of rubber
or like elastic material immovably attached to the in-
side surface of the body 1. Normally, as illustrated
in Figure 17, the taper ridge 20G on the thrust mem-
ber extension 20F is frictionally held against, or at
least partly buried in, the elastic lining 25. Thus, by
reason of the tapering shape of the ridge 20G, the
thrust member 20 is normally firmly locked against
forward displacement with respect to the elastic lin-
ing 25 but is relatively free to travel rearwardly in
sliding contact therewith.

An unlocking member 26 is disposed rearwardly
of the elastic lining 25 for axial displacement be-
tween the rear end of the elastic lining and the in-
turned rim 7A of the sheath 7. Generally in the
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shape of a short tube or ring, the unlocking member
26 has an internal taper 26A which decreases in di-
ameter toward the rear end of the unlocking member.

The Figures 17 and 18 mechanical pencil is sub-
stantially identical in the other details of construc-
tion with that of Figures 6a-8. It will be observed
from comparison of Figures 6a and 17 that the one-
way locking means of the Figures 17 and 18 has no
spring equivalent the spring 10.

In operation the lead guide 2 as well as the sleeve
2L and thrust member 20 will gradually retract from
their Figure 17 toward their Figure 18 positions
against the force of the spring 6 with the wear of
the lead 3. During such retraction of the thrust mem-
ber 20 the taper ridge 20G on the thrust member ex-
tension 20F will travel in sliding contact with the
elastic lining 25. When the pencil is moved off the
writing surface, the taper ridge 20G will become
firmly embedded in the elastic lining 25 thereby pre-
venting the lead guide 2 from being sprung back to
the Figure 17 position.

As illustrated in Figure 18, the thrust member ex-
tension 20F will have its rear end portion become
engaged in the internal taper 26A of the unlocking
member 26 when the lead 3 is worn fo a predeter-
mined degree. Being slitted longitudinally, the thrust
member extension 20F will then be reduced in diame-
ter to such an extent as to result in the disengage-
ment of the taper ridge 20G from the elastic lining
25. The thrust member 20 will travel forwardly with
the lead guide 2 under the force of the spring 6 up-
on subsequent movement of this implement out of
contact with the marking surface. The lead 3 will al-
so travel forwardly in frictional engagement with the
friction member 4 on the rear end of the lead guide
2.

Toward the end of its forward stroke the thrust
member 20 will butt on the chuck 11 and thrust the
same forwardly against the force of the spring 13
thereby opening the gripping jaws 11C of the chuck
under their own bias. The unlocking member 26,
which has been engaged with the thrust member ex-
tension 20F, will butt on the elastic lining 25 when
the lead guide 2 returns o the Figure 17 position.
The thrust member extension 20F will then become
disengaged from the unlocking member 26, and its
slitted rear end portion will expand under its own bi-
as, with the consequent re-engagement of the taper
ridge 20G in the elastic lining 25 as in Figure 17.

The one-way locking means of Figures 17 and 18
is modifiable as shown in Figure 19, in which the in-
side surface of the body 1 is knurled to provide a
series of small annular ridges or beads 1M in sub-
sitution for the elastic lining 25 of Figures 17 and 18.
Preferably, and as shown, the annular beads 1M
are of saw-toothed axial section, with the front
slope of each tooth being less steep than the rear
slope. The taper ridge 20G is formed on the slitted
rearward extension 20F of the thrust member 20 for
engagement with the saw-toothed beads 1M. The
other details of construction can be identical with
those of the Figures 17 and 18 embodiment.

Figure 20 shows another similar modification of
the one-way locking means of Figures 17 and 18. In
this modification the series of saw-toothed annular
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beads are formed on the slitted rearward extension
20F of the thrust member 20, as indicated at 20H,
for engagement with a taper ridge 1N formed on the
inside surface of the body 1. The taper ridge 1N ta-

pers rearwardly of the body 1. The other details of

construction can be similar to those of the Figures
17 and 18 embodiment.

In the various embodiments shown in Figures 17-
20 the assembly of lead guide 2, sleeve 2L and
thrust member 20 could be of one-piece construc-
tion or could be composed of a greater number of
discrete units joined together, as in the embodi-
ments of Figures 6a-16. Also, the taper ridge or the
set of saw-toothed beads shown formed on the
thrust member extension 20F in the Figures 17-20
embodiments could be formed on a rearward exten-
sion of the sleeve 2L within the scope of the inven-
tion.

Figures 21 and 22 are illustrations of a further
preferred embodiment of the invention, in which a
substantially tubular sleeve 30, having a slightly dif-
ferent shape from that of the sleeve 2L of the fore-
going embodiments, is rigidly affixed to the lead
guide 2 in coaxial relation thereto for axial displace-
ment within the body 1. The friction member 4 is
mounted fast to this sleeve 30, instead of to the
lead guide as in all the preceding embodiments, but
its functions are unchanged.

The one-way locking means of this embodiment in-
cludes a taper member 31 in the form of a short tube
or ring having an internal taper surface 31A and im-
movably mounted within the body 1 so as to concen-
trically surround the sleeve 30. The taper surface
31A decreases in diameter as it extends forwardly
of the taper member 31A. Rotatably carrying the
balls 9, the tubular ball cage 8 is concentrically dis-
posed between sleeve 30 and taper member 31. The
ball cage 8 is axially displaceable relative to the
sleeve 30 between a pair of flanges 30A and 30B on
its opposite ends, so that these flanges serve as
abutments or limit stops for limiting the axial dis-
placement of the ball cage relative to the sleeve.

Additionally incorporated in the one-way locking
means of this embodiment is a ball cage retarder 32
herein shown as a short tube of hard rubber or like
more or less elastic material. The ball cage retarder
32 is rigidly mounted within the taper member 31 and
has an inturned rim 32A in frictional contact with a
rear end portion of the ball cage 8. A ball pusher 34
in the form of a flanged tube is loosely fitted over
the sleeve 30 and is disposed rearwardly of the
balls 9. A helical compression spring 35 extends be-
tween the ball pusher 34 and the rear end flange
30C of the sleeve 30 for biasing the balls 9 forward-
ly via the ball pusher. Normally, therefore, the balls
9 are caught between the outer surface 30B of the
sleeve 30 and the taper surface 31A of the member
31 under the bias of the spring 35.

The spring 6 extends beiween the taper member
31 and the front end flange 30A of the sleeve 30 for
biasing the lead guide 2 forwardly of the body 1. The
noted ball cage retarder 32 can frictionally retain
the ball cage 8 against axial displacement in opposi-
tion to the forward force of the spring 35 but will
yield to permit the ball cage to slide forwardly there-
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past when the force of the spring 6 acts on the ball
cage via the rear end flange 30C of the sleeve 30.

The Figures 21 and 22 mechanical pencil addition-
ally incorporates, of course, the lead-chucking
means comprising the socket 5, chuck 11 with the
gripping jaws 11C, balls 12, spring 13, etc. It will be
seen by referring back to Figure 1 that the arrange-
ment of these and other parts of the Figures 21 and
22 embodiment is essentially akin to that of the cor-
responding parts of the first disclosed embodiment.

In this embodiment, too, the lead guide 2 as well as
the sleeve 30 attached thereto retracts against the
force of the spring 6 with the wear of the lead 3 as a
result of marking. The lead guide 2 is not to be
sprung back if the pencil is moved off the writing
surface, because the balls 9 are firmly captured be-
tween sleeve surface 30B and taper surface 31A
under the force of the spring 35 against such for-
ward displacement of the lead guide 2, and in the
face of the possible lateral displacement or oscilla-
tions of the sleeve 30.

As pictured in Figure 22, the sleeve flange 30A
on the retracting lead guide 2 will come into abutment
against the ball cage 8 and will move the balls 9 out
of engagement between sleeve surface 30B and ta-
per surface 31A in opposition to the resultant of the
force of the spring 35 and the frictional force of the
friction member 32 in contact with the ball cage. So
displaced rearwardly of the taper surface 31A, the
balls 9 will permit the lead guide 2 1o return to the
Figure 21 position under the bias of the spring 6
when the pencil is moved off the writing surface.

It is to be appreciated in connection with this em-
bodiment that although the lead guide 2 is sprung
back to the Figure 21 position immediately when the
pencil is moved off the writing surface as above
stated, the balls 9 do not immediately become re-en-
gaged between sleeve surface 30B and taper sur-
face 31A under the force of the spring 35. This is
because the ball cage retarder 32 acts to retard the
forward displacement of the ball cage 8 against the
force of the spring 35. Immediately before the lead
guide 2 returns to the Figure 21 position, the rear
end flange 30C of the sleeve 30 will come into abut-
ment against the rear end of the ball cage 8 and wiil
thrust the ball cage forwardly against the frictional
force of the ball cage retarder 32. Thus the balls 9
will become captured between sleeve surface 30B
and taper surface 31A approximately concurrently
with the return of the lead guide 2 to the Figure 21
position.

When the lead 3 is used up by the repetition of
the foregoing cycle of operation, a new lead may be
supplied from the lead housing 14 into the lead guide
2, as has been explained in connection with the Fig-
ures 1-3 embodiment.

Figure 23 shows only those parts of a modifica-
tion of the Figures 21 and 22 embodiment which are
more or less directly associated with the one-way
locking means, it being understood that this Figure
23 embodiment is similar in the other details of con-
struction to that of Figures 21 and 22. The sleeve 30
rigidly joined to the lead guide 2 is formed to include
an annular ridge 30D on its outer surface. The ridge
30D provides a taper surface 30E decreasing in di-
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ameter as it extends forwardly of the sleeve 30.
Concentrically and loosely surrounding the sleeve
30 is the tubular ball cage 8 rotatably carrying the
balls 9. A tubular ball cage retarder 36 of rubber or
like elastic material is rigidly mounted on the sleeve
30 and is disposed just rearwardly of the taper
ridge 30D. A flange 36A of the ball cage retarder
36 makes frictional contact with the inside surface
of the ball cage 8.

Immovably mounted within the body 1 in coaxial re-
lation thereto is a tubular member 39 having an in-
side surface 39C for contact with the balls 9. The
tubular member 39 has a pair of inturned rims 39A
and 39B on its opposite ends. The spring 6 extends
between the front end rim 39A of the tubular mem-
ber 39 and the flange 30A of the sleeve 30 for bias-
ing the lead guide 2 forwardly with respect to the
body 1. Another helical compression spring 38,
equivalent o the spring 35 of the Figures 21 and 22
embodiment, acts between the tubular member rim
39A and a tubular bafl pusher 37, equivalent to the
ball pusher 34 of the Figures 21 and 22 embodiment,
for normally urging the balls 9 into engangement be-
tween the taper surface 30E of the sleeve 30 and
the inside surface 39C of the tubular member 39.

It will be apparent that the one-way locking means
of this Figure 23 embodiment is also effective o
prevent the lead guide 2 from being sprung back to
its initial position during the progress of the wear of
the lead 3 to a preassigned degree. The ball cage 8
will come into abutment against the rear end flange
39B of the tubular member 39 when the lead 3 is
worn to the preassigned degree, with the conse-
quent dislodgement of the balls 9 from between ta-
per ridge 30D and tubular member 39 against the re-
sultant of the force of the spring 38 and the friction-
al force of the ball cage retarder 36 acting on the
ball cage 8.

As in the preceding embodiment, the ball cage re-
tarder 36 functions to frictionally retard the re-en-
gagement of the balls 9 between taper ridge 30D
and tubular member 39 against the force of the
spring 38 as the lead guide 2 starts travelling to-
ward the illustrated normal position under the force
of the spring 6. The balls 9 will be re-engaged be-
tween the two members only after the ball cage 8
has come to butt on the front end rim 39A of the tu-
bular member 39 during the return stroke of the lead
guide 2, because then the ball cage retarder 36 will
slide over the ball cage 8 under the force of the
spring 6.

Figure 24 shows a slight modification of the Fig-
ures 21 and 22 embodiment, in which modification a
tubular ball cage retarder 40 of elastic material is
firmly sleeved upon the ball cage 8. The ball cage re-
tarder 40 has a flange 40A frictionally held against
the inside surface 31B of a tubular rearward exten-
sion 31C of the taper member 31. The other details of
construction can be as previously set forth in con-
nection with the Figures 21 and 22 embodiment.

In another slight modification of the Figures 21
and 22 embodiment shown in Figure 25, a tubular ball
cage retarder 41 is immovably secured to the inside
surface of the body 1, instead of to the taper mem-
ber extension as in the Figures 21 and 22 embodi-
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ment. An inturned rim 41A of the ball cage retarder
41 is in frictional engagement with the ball cage 8.
This embodiment can also be identical in other de-
tails of construction with the Figures 21 and 22 em-
bodiment.

Regardless of the part to which they are affixed,
the ball cage retarders 32, 36, 40 and 41 of Figures
21-25 perform the same function of retarding the
ball cage 8 so as to assure the complete return of
the lead guide to its normal position after the lead
has been worn to the prescribed degree. It will also
be apparent in connection with the Figures 21 and 25
embodiments that the taper member and the sleeve
could be formed integral with the body and the lead
guide, respectively.

Figure 26 illustrates a still further preferred em-
bodiment which represents an adaptation of the one-
way locking means of the invention to a mechanical
pencil of the type such that when one lead is used
up, another is automatically fed into the lead guide.
The lead guide 2 having the friction member 4 and
formed integral with the sleeve 2L is concentrically
mounted in the body 1, complete with the mouthpiece
23, for axial displacement. The lead guide 2 is biased
forwardly of the body 1 by the spring 6 acting be-
tween the shoulder 5A of the taper socket 5 and the
collar 2A on the sleeve 2L, with the result that the
collar 2A is normally held against the inside shoul-
der 23A of the mouthpiece 23. The sleeve 2L is rig-
idly coupled to the thrust member 20 via connective
strips 2B loosely extending through holes 5B in the
taper socket 5.

Coaxially disposed within the taper socket 5 is the
chuck 11 having the gripping jaws 11C with the balls 9
rotatably mounted thereon for rolling engagement
with the internal taper of the socket 5. The spring 13
acts between the internal shoulder 5C of the taper
socket § and the shoulder 11A of the chuck 11, bias-
ing the chuck balls 9 toward engagement with the in-
ternal taper of the socket. Normally, however, the
tubular forward extension 44 of the thrust member
20 acts on the gripping jaws 11C at 11B thereby open-
ing the jaws against their own bias.

The one-way locking means in accordance with
the invention is disposed in a rear part of the body
1. It comprises the ball cage 8 with the balls 9, taper
member 31, ball cage retarder 32, ball pusher 34 and
the spring 35. The arrangement of these parts is es-
sentially equivalent to that of the corresponding
parts of the Figures 21 and 22 embodiment, except
that the one-way locking means of the Figure 26 em-
bodiment is provided between body 1 and the tubular
rearward extension of the thrust member 20 where-
as the one-way locking means of the Figures 21 and
22 embodiment is provided between the body 1 and
the sleeve 30 coupled to the lead guide 2.

When the Figure 26 mechanical pencil, with its
various working parts in the depicted state, is first
pressed against a desired writing surface, the lead
guide 2 will slightly retract into the body 1 against the
force of the spring 6. With such retraction of the
lead guide 2 the forward extension 44 of the thrust
member 20 will disengage the gripping jaws 11C
thereby permitting the chuck 11 to be displaced rear-
wardly under the force of the spring 6. Thus the
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gripping jaws 11C will close for firmly gripping the
lead 3 against rearward displacement as the balls 12
roll over the internal taper of the socket 5. The pen-
cil is to be put to writing with its working parts in this
state. The one-way locking means functions as in all
the foregoing embodiments to assure the gradual re-
traction of the lead guide 2 with the wear of the lead
3.

When the lead 3 is worn to a predetermined de
gree, the shoulder 20A of the thrust member 20 will
come to butt on the front end of the ball cage 8
whereupon the balls 9 will become dislodged from be-
tween the thrust member 20 and the intemnal taper
31A of the taper member 31 as in the Figures 21 and
22 embodiment. Consequently, urged by the spring
6, the lead guide 2 will travel back to the illustrated
position together with the lead 3 in engagement with
the friction member 4. As has been stated, the grip-
ping jaws 11C are opened by the thrust member ex-
tension 44 when the lead guide 2 is in its normal po-
sition. If then the lead 3 in use has been so worn
that its rear end is located forwardly of the gripping
jaws 11C, another lead will fall under its own weight
from the lead housing 14 into and through the chuck
11 into end-to-end abutment against the worn lead.
This new lead will be automatically used for writing
when the old lead is used up.

Claims

1. A mechanical pencil with an automatically pro-
pelled lead, comprising substantially tubular body
means (1, 7, 23) having a writing end, a tubular lead
guide (2) which is received in the body means for ax-
ial displacement thereinand which partly protrudes
from the writing end thereof under the bias of a
spring (6), the lead guide receiving a lead (3) therein
and being retractable relative to the body means in
a direction away from the writing end thereof
against the bias of the spring with the wear of the
lead, a friction member (4) mounted o the lead guide
and engaging the lead so as to normally cause the
lead to travel with the lead guide in the axial direc-
tion of the body means and fo permit the lead to
move axially relative to the lead guide when a force
in excess of a prescribed degree is exerted on the
lead, and chuck means (5, 11, 12, 13) mounted within
the body means for gripping the lead against axial
displacement relative to the body means in a direc-
tion away from the writing end thereof while permit-
ting the lead to slide axially toward the writing end of
the body means, characterized by comprising one-
way locking means (9, 2C; 9, 5K; 9, 20A; 9, 1H; 20G,
25; 1M, 20G; 1N, 20H; 9, 31A; 9, 30E) for permitting
the lead guide (2) to retract into the body means (1,
7, 23) with the wear of the lead (3) during writing and
for locking the lead guide against displacement to-
ward the writing end of the body means under the bi-
as of the spring (6) when the mechanical pencil is
moved out of contact with a writing surface, and un-
locking means (2D, 8B; 17, 18; 8B, 19; 5L, 8C; 8C,
20C; 8B, 1J; 8C, 2D; 20F, 26; 8, 30A; 8, 39B; 8,
30A; 8, 20A) for causing the one-way locking
means to permit the lead guide, as well as the lead
being engaged by the friction member (4), to travel
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toward the writing end of the body means under the
bias of the spring {6) when the lead is worn fo a pre-
scribed degree.

2. A mechanical pencil as claimed in claim 1,
wherein the chuck means includes a taper socket
(5) immovably mounted within the body means (1, 7,
23), characterized in that the one-way locking
means comprises an annular internal taper surface
(2C) formed on a sleeve (2L) which is formed sub-
stantially integral with the lead guide (2) and which is
coaxially mounted within the body means, the taper
surface (2C) decreasing in diameter as it extends
away from the writing end of the body means, a tubu-
lar extension (SE) extending from the taper socket
(5) of the chuck means and disposed concentrically
inwardly of the taper surface (2C), and a plurality
of balls (8) normally caught between the taper sur-
face (2C) and the extension (5E).

3. A mechanical pencil as claimed in claim 2, char-
acterized in that the one-way locking means further
comprises a tubular ball cage (8) concentrically dis-
posed between the taper surface (2C) and the ex-
tension (5E) and rotatably carrying the balls (9), the
ball cage being axially displaceable relative to the ta-
per surface (2C) and the extension (5E) for carry-
ing the balls into and out of engagement therebe-
tween, and a second spring (10) acting on the ball
cage for biasing the balls into engagement between
the taper surface (2C) and the extension (5E).

4. A mechanical pencil as claimed in claim 3, char-
acterized in that the unlocking means comprises
stop means (5D) formed in fixed relation to the bady
means (1, 7, 23) so as to be abutted upon by the ball
cage (8) upon retraction of the lead guide (2) to a
prescribed degree, the ball cage upon abutment
against the stop means being effective to disen-
gage the balls (9) from between the taper surface
(2C) and the extension (5E) against the bias of the
second spring (10) and hence to permit the lead
guide to travel back toward the writing end of the
body means under the bias of the first recited
spring (6), and retarder means (2D, 8B; 17, 18; 19)
for holding the balls disengaged from between the
taper surface (2C) and the extension (5E) against
the bias of the second spring (10) during the return
of the lead guide toward the writing end of the body
means.

5. A mechanical pencil as claimed in claim 4, char-
acterized in that the stop means is a shoulder (5D)
formed on the taper socket (5) of the chuck means.

6. A mechanical pencil as claimed in claim 4, char-
acterizied in that the retarder means comprises a
permanent magnet (17) attached to either of the
sleeve (2L) and the ball cage (8), and a piece (18) of
magnetizable material attached to the other of the
sleeve and the ball cage.

7. A mechanical pencil as claimed in claim 4, char-
acterized in that the retarder means comprises a lin-
ing (19) of elastic material attached the inside sur-
face of the sleeve (2L), the ball cage being in fric-
tional engagement with the lining.

8. A mechanical pencil as claimed in claim 1,
wherein the chuck means includes a taper socket
(5) immovably mounted within the body means (1, 7,
23), characterized in that the one-way locking
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means comprises an annular extiernal taper surface
(5K) formed on a tubular extension (5E) extending
from the taper socket (5) of the chuck means in co-
axial relation to the body means, the taper surface
(5K) decreasing in diameter as it extends away from
the writing end of the body means, a sleeve (2L)
formed substantially integral with the lead guide (2)
and coaxially disposed between the body means and
the tubular extension of the taper socket, and a plu-
rality of balls (9) normally caught between the taper
surface (5K) and the sleeve (2L).

9. A mechanical pencil as claimed in claim 8, char-
acterized in that the one-way locking means further
comprises a tubular ball cage (8) concentrically dis-
posed between the taper surface (5K) and the
sleeve (2L) and rotatably carrying the balls (9), the
ball cage being axially displaceable relative to the ta-
per surface (5K) and the sleeve (2L) for carrying
the balls into and out of engagement therebetween,
and a second spring (10) acting on the ball cage for
biasing the balls into engagement between the taper
surface (5K) and the sleeve (2L).

10. A mechanical pencil as claimed in claim 9, char-
acterized in that the unlocking means comprises a
shoulder (2E) formed on the lead guide (2) for push-
ing the ball cage (8) in a direction away from the writ-
ing end of the body means (1, 7, 23) upon retraction
of the lead guide (2) to a prescribed degree, the ball
cage when pushed by the shoulder (2E) being effec-
tive to disengage the balls (9) from between the ta-
per surface (5K) and the sleeve (2L) against the bi-
as of the second spring (10) and hence to permit the
lead guide to travel back toward the writing end of
the body means under the bias of the first recited
spring (6), and retarder means (5L, 8C) for holding
the balls disengaged from between the taper sur-
face (5K) and the sleeve (2L) against the bias of the
second spring (10) during the return of the lead
guide toward the writing end of the body means.

11. A mechanical pencil as claimed in claim 10,
wherein the retarder means comprises an annular
ridge (5L) formed on the tubular extension (5E) of
the taper socket (5), and an inturned rim (8C)
formed on the ball cage 8 for positive engagement
with the annular ridge (5L) upon re traction of the
lead guide (2) to the prescribed degree.

12. A mechanical pencil as claimed in claim 1,
wherein a thrust member (20) is disposed within the
body means (1, 7, 23) and rigidly coupled to the lead
guide (2) for opening and closing the chuck means
(5, 11, 12, 13) with the displacement of the lead guide
relative to the body means, characierized in that
the one-way locking means comprises an annular ex-
ternal taper surface (20A) formed on the thrust
member (20} in coaxia! relation to the body means,
the taper surface (20A) decreasing in diameter as it
extends toward the writing end of the body means,
and a plurality of balls (9) normally caught between
the taper surface (20A) and a cylindrical inside sur-
face (1D) of the body means.

13. A mechanical pencil as claimed in claim 12,
characterized in that the one-way locking means
further comprises a tubular ball cage (8) concentri-
cally disposed between the taper surface (20A) and
the cylindrical surface (1D) and rotatably carrying
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the balls (9), the ball cage being axially displaceable
relative to the taper surface (20A) and the cylindri-
cal surface (1D) for carrying the balls info and out
of engagement therebetween, and a second spring
(10) acting on the ball cage for biasing the balls into
engagement between the taper surface (20A) and
the cylindrical surface (1D).

14. A mechanical pencil as claimed in claim 13,
characterized in that the unlocking means compris-
es stop means (7) formed in fixed relation to the
body means (1, 7, 23) so as to be abutted upon by
the ball cage (8) upon retraction of the lead guide (2)
to a prescribed degree, the ball cage upon abutment
against the stop means being effective to disen-
gage the balls (9) from between the taper surface
(20A) and the cylindrical surface (1D) against the bi-
as of the second spring (10) and hence to permit the
lead guide to travel back toward the marking end of
the body means under the bias of the first recited
spring (6), and retarder means (8C, 20C) for hoid-
ing the balls disengaged from between the taper sur-
face (20A) and the cylindrical surface (1D) against
the bias of the second spring (10) during the return
of the lead guide toward the marking end of the body
means.

15. A mechanical pencil as claimed in claim 14,
wherein the retarder means comprises an annular
ridge (20C) formed on the thrust member (20), and
an inturned rim (8C) formed on the ball cage (8) for
positive engagement with the annular ridge (20C)
during the return of the lead guide (2) toward the
writing end of the body means (1, 7, 23).

16. A mechanical pencil as claimed in claim 1,
wherein a thrust member (20) is disposed within the
body means (1, 7, 23) and rigidly coupled to the lead
guide (2) for apening and closing the chuck means
(5, 11, 12, 13) with the displacement of the lead guide,
characterized in that the one-way locking means
comprises an annular internal taper surface (1H;
31A) formed coaxially on the body means and in op-
posed relation to the thrust member (20), the taper
surface (1H; 31A) decreasing in diameter as it ex-
tends toward the writing end of the body means, and
a plurality of balls (9) normally caught between the
taper surface (20A) and the thrust member {20).

17. A mechanical pencit as claimed in claim 12,
characterized in that the one-way locking means
further comprises a tubular ball cage (8) concentri-
cally disposed between the taper surface (1H; 31A)
and the thrust member (20) and rotatably carrying
the balls (9), the ball cage being axially displaceable
relative to the taper surface (1H; 31A) and the
thrust member (20) for carrying the balls into and
out of engagement therebetween, and a second
spring (10) acting on the ball cage for biasing the
balls into engagement between the faper surface
(1H; 31A) and the thrust member (20).

18. A mechanical pencil as claimed in claim 17,
characterized in that the unlocking means compris-
es a shoulder (20D) formed on the thrust member
(20) for pushing the ball cage (8) in a direction away
from the writing end of the body means (1, 7, 23)
against the bias of the second spring 10 upon re-
traction of the lead guide (2) to a prescribed de-
gree, the ball cage when pushed by the shoulder
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(20D) being effective to disengage the balls (9)
from between the taper surface (1H; 31A) and the
thrust member (20) and hence to permit the lead
guide to travel back toward the writing end of the
body means under the bias of the first recited
spring (6), and retarder means (1J, 8B) for holding
the balls disengaged from between the taper sur-
face (1H, 31A) and the thrust member (20) against
the bias of the second spring (10) during the return
of the lead guide toward the writing end of the body
means.

19. A mechanical pencil as claimed in claim 1, char-
acterized in that the one-way locking means com-
prises an annular external taper surface (2C)
formed on a sleeve (2L) which is formed substantial-
ly integral with the lead guide (2) and which is coaxi-
ally mounted within the body means (1), the taper sur-
face (2C) decreasing in diameter as it extends tor-
ward the writing end of the body means, and a
plurality of balls (9) normally caught between the ta-
per surface (2C) and the body means (1).

20. A mechanical pencil as claimed in claim 19,
characterized in that the one-way locking means
further comprises a tubular ball cage (8) concentri-
cally disposed between the body means (1) and the
sleeve (2L) and rotatab ly carrying the balls (9), the
ball cage being axially displaceable relative to the ta-
per surface (2C) and the body means (1) for carry-
ing the balls into and out of engagement therebe-
tween, and a second spring (10) acting on the ball
cage for biasing the balls into engagement between
the taper surface (2C) and the body means (1).

21. A mechanical pencil as claimed in claim 20,
characterized in that the unlocking means compris-
es stop means (5A) formed in fixed relation to the
body means (1) so as to be abutted upon by the ball
cage (8) upon retraction of the lead guide (2) to a
prescribed degree, the ball cage upon abutment
against the stop means being effective to disen-
gage the balls (9) from between the taper surface
(2C) and the body means (1) against the bias of the
second spring (10) and hence to permit the lead
guide to travel back toward the writing end of the
body means under the bias of the first recited
spring (6), and retarder means (2D, 8C) for holding
the balls disengaged from between the taper sur-
face (2C) and the body means (1) against the bias of
the second spring (10) during the return of the lead
guide toward the writing end of the body means.

22. A mechanical pencil as claimed in claim 1, char-
acterized in that the one-way locking means com-
prises an annular internal taper surface (1H)
formed coaxially on the body means (1), and de-
creasing in diameter as it extends toward the writing
end of the body means, a sleeve (2L) formed sub-
stantially integral with the lead guide (2) and coaxial-
ly mounted within the body means (1), and a plurality
of balls (9) normally caught between the taper sur-
face (1H ) and the sleeve (2L).

23. A mechanical pencil as claimed in claim 22,
characterized in that the one-way locking means
further comprises a tubular ball cage (8) concentri-
cally disposed between the body means (1) and the
sleeve (2L) and rotatably carrying the balls (9), the
ball cage being axially displaceable relative to the ta-
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per surface (1H) and the sleeve (2L) for carrying
the balls into and out of engagement therebetween,
and a second spring (10) acting on the ball cage for
biasing the balls into engagement between the taper
surface (1H ) and the sleeve (2L).

24. A mechanical pencil as claimed in claim 23,
characterized in that the unlocking means compris-
es a collar (2A) formed on the sleeve (2L) for push-
ing the ball cage (8) in a direction away from the writ-
ing end of the body means (1, 23) against the bias of
the second spring 10 upon retraction of the lead
guide (2) to a prescribed degree, the ball cage when
pushed by the collar (2A) being effective to disen-
gage the balls (9) from between the taper surface
(1H) and the sleeve (2L) and hence to permit the lead
guide to travel back toward the writing end of the
body means under the bias of the first recited
spring (6), and retarder means (1L, 8A) for holding
the balls disengaged from between the taper sur-
face (1H) and the sleeve (2L) against the bias of the
second spring (10) during the return of the lead
guide toward the writing end of the body means.

25. A mechanical pencil as claimed in claim 1,
wherein a thrust member (20) is disposed within the
body means (1) and rigidly coupled to the lead guide
(2) for opening and closing the chuck means (5, 11,
12, 13) with the displacement of the lead guide rela-
tive to the body means, characterized in that the
one-way locking means comprises a tubular exten-
sion (20F) of the thrust member (20) disposed within
the body means in coaxial relation thereto, a tubular
lining (25) of elastic material immovably attached to
the inside surface of the body means, and an annu-
lar taper ridge (20G) formed on the extension (20F)
of the thrust member (20) for frictional engagement
with the elastic lining (25), the taper ridge (20G) ta-
pering as it extends away from the writing end of the
body means.

26. A mechanical pencil as claimed in claim 25,
characterized in that at least part of the tubular ex-
tension (20F) of the thrust member (20) is slitted for
elastic deformation in a radially inward direction,
and that the unlocking means comprises a tubular
member (26) coaxially mounted within the body
means (1) for axial displacement relative to the same
and having an internal taper (26A) for engagement
with the thrust member extension (20F) upon retrac-
tion of the lead guide (2) to a prescribed degree, the
tubular member (26) upon engagement with the
thrust member extension (20F) being effective to
cause its elastic deformation in a radially inward di-
rection and hence to disengage the taper ridge
(20G) thereon from the elastic lining (25) on the in-
side surface of the body means.

27. A mechanical pencil as claimed in claim 1,
wherein a thrust member (20) is disposed within the
body means (1) and rigidly coupled to the lead guide
(2) for opening and closing the chuck means (5, 11,
12, 13) with the displacement of the lead guide rela-
tive to the body means, characterized in that the
one-way locking means comprises a tubular exten-
sion (20F) of the thrust member (20) disposed within
the body means in coaxial relation thereto, a series
of annular beads (1M) of sawtooth-shaped axial
section formed on the inside surface of the body
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means, and an annular taper ridge (20G) formed on
the extension (20F) of the thrust member (20) for en-
gagement with the annular beads (1M), the taper
ridge (20G) tapering as it extends away from the
writing end of the body means.

28. A mechanical pencil as claimed in claim 27,
characterized in that at least part of the tubular ex-
ension (20F) of the thrust member (20) is slitted for
elastic deformation in a radially inward direction,
and that the unlocking means comprises a tubular
member (26) coaxially mounted within the body
means (1) for axial displacement relative to the same
and having an internal taper (26A) for engagement
with the thrust member extension (20F) upon retrac-
tion of the lead guide (2) to a prescribed degree, the
tubular member (26) upon engagement with the
thrust member extension (20F) being effective to
cause its elastic deformation in a radially inward di-
rection and hence to disengage the taper ridge
(20G) thereon from the annular beads (1M) on the in-
side surface of the body means.

29. A mechanical pencil as claimed in claim 1,
wherein a thrust member (20) is disposed within the
body means (1) and rigidly coupled to the lead guide
(2) for opening and closing the chuck means (5, 11,
12, 13) with the displacement of the lead guide rela-
tive to the body means, characterized in that the
one-way locking means comprises a tubular exten-
sion (20F) of the thrust member {20) disposed within
the body means in coaxial relation thereto, a series
of annular beads (20H) of sawtooth-shaped axial
section formed on the outside surface of the thrust
member extension (20F), and an annular internal ta-
per ridge (1N) formed on the thrust member exension
(20F) for engagement with the annular beads (20H),
the internal taper ridge (1N) tapering as it extends
toward the writing end of the body means.

30. A mechanical pencil as claimed in claim 29,
characterized in that at least part of the tubular ex-
tension (20F) of the thrust member (20) is slitted for
elastic deformation in a radially inward direction,
and that the unlocking means comprises a tubular
member (26) coaxially mounted within the body
means (1) for axial displacement relative to the same
and having an internal taper (26A) for engagement
with the thrust member extension (20F) upon retrac-
tion of the lead guide (2) to a prescribed degree, the
tubular member (26) upon engagement with the
thrust member extension (20F) being effective to
cause its elastic deformation in a radially inward di-
rection and hence to disengage the annular beads
(20H) thereon from the taper ridge (1N) on the inside
surface of the body means.

31. A mechanical pencil as claimed in claim 1, char-
acterized in that the one-way locking means com-
prises a sleeve (30) secured to the lead guide (2)
and coaxially disposed within the body means (1) for
axial displacement therein, a taper member (31) im-
movably mounted within the body means and having
an annular internal taper surface (31A) concentri-
cally surrounding the sleeve (30), the taper surface
(31A) decreasing in diameter as it extends toward
the writing end of the body means, and a plurality of
balls (9) normally caught between the sleeve (30)
and the taper surface (31A) of the taper member
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(31).

32. A mechanical pencil as claimed in claim 31,
characterized in that the one-way locking means
further comprises a tubular ball cage (8) concentri-
cally disposed between the taper member (31) and
the sleeve (30) and rotatably carrying the balls (9),
the ball cage being axially displaceable relative to
the taper surface (31A) and the sleeve (2L) for car-
rying the balls into and out of engagement therebe-
tween, and a ball cage retarder (32; 40; 41) acting
between the body means (1) and the ball cage (8) for
frictionally retarding the axial displacement of the
latter with respect to the former.

33. A mechanical pencil as claimed in claim 32,
characterized in that the ball cage retarder (32; 41)
is in the form of a tube of elastic material and is im-
movably mounted within the body means (1) in coaxial
relation thereto, the ball cage retarder having an in-
turned rim (32A; 41A) for frictional engagement with
the ball cage (8).

34. A mechanical pencil as claimed in claim 32,
characterized in that the ball cage retarder (40) is
in the form of a tube of elastic material and is immov-
ably fitted over the ball cage (8), the ball cage re-
tarder having a flange (40A) for frictional engage-
ment with the body means (31C).

35. A mechanical pencil as claimed in claim 32,
characterized in that the unlocking means compris-
es a first flange (30A) formed on one end of the
sleeve (30) for pushing the ball cage (8) away from
the writing end of the body means (1) against the
frictional force of the ball cage retarder (32; 40;
41)) upon retraction of the lead guide (2) o a pre-
scribed degree, the ball cage when pushed by the
first flange being effective to disengage the balls
(9) from between the sleeve (30) and the taper sur-
face (31A) and hence to permit the lead guide to
travel back toward the writing end of the body
means under the bias of the spring (6), and a sec-
ond flange (30C) formed on the other end of the
sleeve (30) for pushing the ball cage (8) toward the
writing end of the body means (1) against the fric-
tional force of the ball cage retarder (32; 40; 41) to-
ward the end of the travel of the lead guide back to-
ward the writing end of the body means.

36. A mechanical pencil as claimed in claim 35,
characterized in that the one-way locking means
further comprises a tubular ball pusher (34) fitted
over the sleeve (30) for axial displacement relative
to the same and held against the balls (9), and a sec-
ond spring (35) acting between the ball pusher (34)
and the second flange (30C) of the sleeve (30) for
biasing the balls (9) into engagement between the
sleeve (30) and the taper surface (31A).

37. A mechanical pencil as claimed in claim 1, char-
acterized in that the one-way locking means com-
prises an annular external taper surface (30E)
formed coaxially on a sleeve (30) which is rigidly
joined to the lead guide (2) and which is coaxially dis-
posed within the body means (1) for joint axial dis-
placement with the lead guide relative to the body
means, the taper surface (30E) decreasing in diame-
ter as it extends toward the writing end of the body
means, a tubular member (39) immovably and coaxial-
ly mounted within the body means and disposed radi-
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ally outwardly of the sleeve (30), and a plurality of
balls (9) normally caught between the taper surface
(30E) and the tubular member (39).

38. A mechanical pencil as claimed in claim 37,
characterized in that the one-way locking means
further comprises a tubular ball cage (8) concentri-
cally disposed between the sleeve (30) and the tubu-
lar member (39) and rotatably carrying the balls (9),
the ball cage being axially displaceable relative to
the taper surface (30E) and the tubular member (39)
for carrying the balls into and out of engagement
therebetween, and a ball cage retarder (36) acting
between the sleeve (30) and the ball cage (8) for
frictionally retarding the axial displacement of the
latter with respect to the former.

39. A mechanical pencil as claimed in claim 38,
characterized in that the ball cage retarder (36) is in
the form of a tube of elastic material and is immova-
bly fitted over the sleeve (30) in coaxial relation
thereto, the ball cage retarder having a flange
(36A) for frictional engagement with the ball cage
(8).

40. A mechanical pencil as claimed in claim 38,
characterized in that the unlocking means compris-
es a first inturned rim (39B) on one end of the tubu-
lar member (39) to be abutted upon by the ball cage
(8) upon retraction of the lead guide (2) to a pre-
scribed degree, the baill cage upon abutment against
the first rim being effective to disengage the balls
(9) from between the taper surface (30E) and the tu-
bular member (39) against the frictional force of the
ball cage retarder (36) and hence to permit the lead
guide (2) to travel back toward the writing end of the
body means under the bias of the spring (6), and a
second inturned rim (39A) on the other end of the tu-
bular member (39) to be abutted upon by the ball
cage (8) toward the end of the travel of the lead
guide back toward the writing end of the body
means, the ball cage upon abutment against the sec-
ond rim being effective to re-engage the balls be-
tween the taper surface (30E) and the tubular mem-
ber (39) against the frictional force of the ball cage
retarder 36.

41. A mechanical pencil as claimed in claim 40,
characterized in that the one-way locking means
further comprises a tubular ball pusher (37) fitted
over the ball cage (8) for axial displacement relative
to the same and held endwise against the balls (9),
and a second spring (38) acting between the ball
pusher (37) and the second rim (39A) of the tubular
member (39) for biasing the balls (9) into engage-
ment between the taper surface (30E) and the tubu-
lar member (39).

Revendications

1. Portemine ayant une mine qui avance automati-
quement, comprenant un dispositif & corps sensible-
ment tubulaire (1, 7, 23) ayant une exirémité d'écritu-
re, un guidemine tubulaire (2) logé dans le dispositif
a corps, destiné a se déplacer axialement dans ce-
lui-ci et qui dépasse en partie de I'extrémité d'écritu-
re, sous l'action de la force de rappel d'un ressort
(6), le guide-mine contenant une mine (3) et pouvant
reculer par rapport au dispositif & corps en s'écar-
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tant de l'extrémité d'écriture de celui-ci malgré la
force de rappel du ressor, lors de I'usure de ia mi-
ne, un organe de friction (4) monté sur le guide-mine
et coopérant avec la mine afin qu'il provoque norma-
ilement le déplacement de la mine avec le guide-mine
dans la direction axiale du dispositif & corps et per-
mette un déplacement axial de la mine par rapport au
guide-mine lorsqu’une force dépassant un degré
prédéterminé est appliquée a la mine, et un dispositif
apince de serrage (5, 11, 12, 13) monté dans le dispo-
sitif & corps et destiné & serrer la mine afin qu'elle
ne se déplace pas axialement par rapport au disposi-
tif & corps dans le sens qui 'écarte de son extrémité
d'écriture, tout en permettant le coulissement axial
de la mine vers P'extrémité d'écriture du dispositif &
corps, caractérisé en ce qu'il comprend un disposi-
tif unidirectionnel de blocage (9, 2C; 9, 5K; 9, 20A;
9, 1H; 20G, 25; 1M, 20G; 1N, 20H; 9, 31A; 9, 30E)
destiné & permettre le recul du guide-mine {2) dans
le dispositif & corps (1, 7, 23) suivant I'usure de la
mine (3) pendant I'écriture et & bloquer le guide-mine
afin qu’il ne puisse pas se déplacer vers I'extrémité
d'écriture du dispositif & corps sous l'action de la
force de rappel du ressort (6) lorsque le portemine
est écarié de la position du contact avec une surfa-
ce d'écriture, et un dispositif de déblocage (2D, 8B;
17, 18; 8B, 19; 5L, 8C; 8C, 20C; 8B, 1J; 8C, 2D; 20F,
26; 8, 30A; 8, 39B; 8, 30A; 8, 20A) destiné & com-
mander le dispositif unidirectionnel de blocage de
maniére qu'il permetie un déplacement du guide-mine
ainsi que de la mine coopérant avec 'organe de fric-
tion (4), vers l'extrémité d'écriture du dispositif &
corps sous 'action de la force de rappel du ressort
(6) lorsque Ila mine est usée & un degré prédétermi-
né.

2. Portemine selon la revendication 1, dans lequel
le dispositif & pince de serrage comporte une douille
tronconique (5) montée a demeure dans le dispositif
a corps (1, 7, 23), caractérisé en ce que le dispositif
unidirectionne! de blocage comporte une surface
annulaire tronconique interne (2C) formée sur un
manchon (2L) qui est formé de maniére pratiquement
solidaire du guide-mine (2) et qui est monté coaxiale-
ment dans le dispositif a corps, la surface tronconi-
que (2C) ayant un diamétre qui diminue a I'opposée
de Pextrémité d'écriture du dispositif & corps, un
prolongement tubulaire (5E) dépassant de la douille
tronconique (5) du dispositif & pince de serrage et
étant placé concentriguement & l'intérieur de la sur-
face tronconique (2C), et plusieurs billes (9) rete-
nues normalement entre la surface tronconique
(2C) et le prolongement (5E).

3. Portemine selon la revendication 2, caractéri-
sé en ce que le dispositif unidirectionnel de blocage
comporte en outre une cage tubulaire (8) disposée
concentriquement entre la surface tronconique
(2C) et le prolongement (5E) et retenant les billes (9)
afin qu'elles puissent tourner, la cage étant mobile
axialement par rapport & la surface tronconique
(2C) et au prolongement (5E) afin qu'elle mette les
billes en coopération entre eux ou les en écarte, et
un second ressort (10) agissant sur la cage et desti-
né a rappeler les billes en position de coopération
avec la surface tronconique (2C) et le prolonge-
ment (5E).
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4. Portemine selon la revendication 3, caractéri-
sé en ce que le dispositif de déblocage comprend un
dispositif d’arret (5D) formé en position fixe par rap-
port au dispositif & corps (1, 7, 23) afin qu'il soit en
butée contre la cage (8) aprés recul du guide-mine
(2) d'un degré prédéterminé, la cage, lorsqu'elle est
en butée contre le dispositif d'arret, provoquant
une séparation des billes (9) de la surface tronconi-
que (2C) et du prolongement (5E) malgré la force de
rappel du second ressort (10), et permettant au gui-
de-mine de se déplacer a nouveau vers I'exirémité
d’écriture du dispositif a4 corps sous l'action de la
force de rappel du premier ressort (6), et un dispo-
sitif & organe de retardement (2D, 8B; 17, 18; 19)
destiné a retenir les billes séparées de la surface
tronconique (2C) et du prolongement (5E) malgré la
force de rappel du second ressort (10) pendant le
retour du guide-mine vers Pextrémité d'écriture du
dispositif & corps.

5. Portemine selon la revendication 4, caractéri-
sé en ce que le dispositif d'arrét est un épaulement
(5D) formé sur la douille tronconique (5) du disposi-
tif & pince de serrage.

6. Portemine selon la revendication 4, caractéri-
sé en ce que le dispositif & organe de retardement
comprend un aimant permanent (17) fixé au manchon
(2L) ou a la cage (8}, et une piece (18) d'un matériau
aimantable, fixée a la cage ou au manchon respecti-
vement.

7. Portemine selon la revendication 4, caractéri-
sé en ce que le dispositif & organe de retardement
comprend un revétement (19) d'un matériau élasti-
que fixé 2 la surface interne du manchon (2L), la ca-
ge étant en coopération par friction avec le revéte-
ment.

8. Portemine selon la revendication 1, dans lequel
le dispositif & pince de serrage comporte une douille
tronconique (5) montée a demeure dans le dispositif
a corps (1, 7, 23), et caractérisé en ce que le dispo-
sitif unidirectionnel de blocage comporte une surfa-
ce annulaire tronconique externe (5K) formée sur
un prolongement tubulaire (5E) dépassant de la
douille (5) du dispositif & pince de serrage, coaxiale-
ment au dispositif & corps, la surface tronconique
(5K) ayant un diameétre qui diminue du c6té opposé &
Pextrémité d'écriture du dispositif a corps, un man-
chon (2L) formé afin qu'il soit pratiquement solidaire
du guide-mine (2) et placé coaxialement dans le dis-
positif & corps et dans le prolongement tubulaire de
la douille, et plusieurs billes (9) normalement rete-
nues entre la surface tronconique (5K) et le man-
chon (2L).

9. Portemine selon la revendication 8, caractéri-
sé en ce que le dispositif unidirectionnel de blocage
comporte en outre une cage tubulaire (8) disposée
conceniriquement entre la surface tronconique (5K)
et le manchon (2L) et retenant les billes (9) afin qu'el-
les puissent tourner, la cage pouvant se déplacer
axialement par rapport a la surface tronconique
(5K) et au manchon (2L) afin qu'elle mette les billes
en coopération avec eux ou les en écarte, et un se-
cond ressort (10) agissant sur la cage et destiné a
rappeler le billes en coopération avec la surface
tronconique (5K) et le manchon (2L).

10. Portemine selon la revendication 9, caractéri-
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sé en ce que le dispositif de déblocage comprend un
épaulement (2E) formé sur le guide-mine (2) et desti-
né a repousser la cage (8) du c6té opposé a I'exiré-
mité d'écriture du dispositif & corps (1, 7, 23) lors du
recul du guide-mine (2) d'un degré prédéterminé, la
cage, lorsquelle est repoussée par I'épaulement
(2E), provoquant la séparation des billes (9) de la
surface tronconique (5K) et du manchon (2L) malgré
la force de rappel du second ressort (10) et permet-
tant ainsi au guide-mine de revenir vers 'extrémité
d'écriture du dispositif & corps sous l'action de la
force de rappel du premier ressort (6), et un dispo-
sitif & organe de retardement (5L, 8C) destiné &
maintenir les billes séparées de la surface fronconi-
que (5K) et du manchon (2L) malgré la force de rap-
pel du second ressort (10) au cours du retour du gui-
de-mine vers l'extrémité d'écriture du dispositif a
corps.

11. Portemine selon la revendication 10, dans le-
quel le dispositif & organe de retardement comprend
une nervure annulaire (5L) formée sur le prolonge-
ment tubulaire (5E) de la douille (5), et un rebord
(8C) tourné vers lintérieur, formé sur la cage (8) et
destiné a venir positivement au contact de la nervu-
re annulaire (5L) lors du recul du guide-mine (2) d'un
degré prédéterminé.

12. Portemine selon la revendication 1, dans le-
quel un organe de poussée (20) est placé dans le
dispositif & corps (1, 7, 23) et est couplé rigidement
au guide-mine (2) afin que le dispositif & pince de
serrage (5, 11, 12, 13) soit ouvert et fermé lors du dé-
placement du guide-mine par rapport au dispositif &
corps, caractérisé en ce que le dispositif unidirec-
tionnel de blocage comprend une surface annulaire
tronconique externe (20A) formée sur l'organe de
poussée (20) coaxialement au dispositif a corps, la
surface tronconique (20A) ayant un diametre qui di-
minue vers l'extrémité d'écriture du dispositif a
corps, et plusieurs billes (9) normalement retenues
entre la surface tronconique (20A} et une surface
interne cylindrique (1D) du dispositif & corps.

13. Portemine selon la revendication 12, caractéri-
se en ce que le dispositif unidirectionnel de blocage
comporte en outre une cage tubulaire (8) disposée
concentriquement entre la surface tronconique
(20A) et la surface cylindrique (1D) et retenant les
billes (9) afin qu'elles puissent tourner, la cage pou-
vant se déplacer axialement par rapport a la surfa-
ce tronconique (20A) et & la surface cylindrique
(1D) en déplagant les billes afin qu'elles viennent a
leur contact et s’en séparent, et un second ressort
(10) agissant sur la cage afin qu'il rappelle les billes
au contact de la surface tronconique (20A) et de la
surface cylindrique (1D).

14. Portemine selon la revendication 13, caracté-
risé en ce que le dispositif de déblocage comprend
un dispositif d'arrét (7) formé a demeure sur le dis-
positif & corps (1, 7, 23) afin qu'il soit en butée con-
tre la cage (8) lors du recul du guide-mine (2) d'un
degré prédéterminé, la cage, lorsqu'elle est en bu-
tée contre le dispositif d'arret, provoquant la sépa-
ration des billes (9) de la surface tronconique (20A)
et de la surface cylindrique (1D) malgré la force de
rappel du second ressort (10) et permettant ainsi au
guide-mine de revenir vers 'extrémité de marquage
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du dispositif & corps sous l'action de la force de
rappel du premier ressort (6), et un dispositif a or-
gane de retardement (8C, 20C) destiné a maintenir
les billes séparées de la surface tronconique (20A)
et de la surface cylindrique (1D) malgré la force de
rappel du second ressort (10) pendant le retour du
guide-mine vers I'extrémité de marquage du disposi-
tif & corps.

15. Portemine selon la revendication 14, dans le-
quel le dispositif & organe de retardement comprend
une nervure annulaire (20C) formée sur l'organe de
poussée (20) et un rebord (8C) replié vers linté-
rieur, formé sur la cage (8) et destiné a coopérer
positivement avec la nervure annulaire (20C) pen-
dant le retour du guide-mine (2) vers l'extrémité
d’écriture du dispositif & corps (1, 7, 23).

16. Portemine selon la revendication 1, dans le-
guel un organe de poussée (20) est placé dans le
dispositif & corps (1, 7, 23) et est couplé rigidement
au guide-mine (2) afin que le dispositif & pince de
serrage (5, 11, 12, 13) soit ouvert et fermé fors du dé-
placement du guide-mine, caractérisé en ce que le
dispositif unidirectionnel de blocage comprend une
surface annulaire tronconique interne (1H; 31A) for-
mée coaxialement sur le dispositif & corps et en face
de Porgane de poussée (20), la surface tronconique
(1H; 31A) ayant un diamétre qui diminue vers I'extré-
mité d'écriture du dispositif a corps, et plusieurs
billes (8) normalement coincées entre la surface
tronconique (20A) et 'organe de poussée (20).

17. Portemine selon la revendication 12, caractéri-
sé en ce que le dispositif unidirectionnel de blocage
comporte en ouire une cage tubulaire (8) disposée
concentriguement contre la surface {ronconique
(1H; 31A) et l'organe de poussée (20) et retenant les
billes (9) afin qu'elles puissent tourner, la cage pou-
vant se déplacer axialement par rapport a la surfa-
ce tronconique (1H; 31A) et a l'organe de poussée
(20) afin qu’elle mette les billes en coopération avec
eux ou les en écarte, et un second ressort (10) agis-
sant sur la cage afin qu'il rappelle les billes en co-
opération avec la surface tronconique (1H; 31A) et
'organe de poussée (20).

18. Portemine selon la revendication 17, caractéri-
sé en ce que le dispositif de déblocage comporte un
épaulement (20D) formé sur l'organe de poussée
(20) et destiné a repousser la cage (8) du c6té oppo-
sé & l'extrémité d'écriture du dispositif a corps (1, 7,
23) malgré la force de rappel du second ressort (10)
lors du recul du guide-mine (2) d'un degré prédéter-
mine, la cage, lorsqu'elle est poussée par I'épaule-
ment (20D), provoquant la séparation des billes (9)
de la surface tronconique (1H; 31A) et de I'organe
de poussée (20) et permettant ainsi au guide-mine
de revenir vers I'extrémité d'écriture du dispositif a
corps sous l'action de la force de rappel du premier
ressort (6), et un dispositif & organe de retardement
(1d, 8B) destiné a maintenir les billes a distance de la
surface tronconique (1H; 31A) et de l'organe de
poussée (20) malgré la force de rappel du second
ressort (10) pendant le retour du guide-mine vers
'extrémité d'écriture du dispositif a corps.

19. Portemine selon la revendication 1, caractéri-
sé en ce que le dispositif unidirectionnel de blocage
comporte une surface annulaire tronconique exter-
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ne (2C) formée sur un manchon (2L) qui est réalisé
afin qu'il soit pratiquement solidaire du guide-mine
(2) et qui est monté coaxialement dans le dispositif &
corps (1), la surface tronconique (2C) ayant un dia-
metre qui diminue vers 'extrémité d'écriture du dis-
positif a corps, et plusieurs billes (9) normalement
retenues entre la surface tronconique (2C) et le dis-
positif a corps (1).

20. Portemine selon la revendication 19, caracté-
risé en ce que le dispositif unidirectionnel de bloca-
ge comporte en ouire une cage tubulaire (8) dispo-
sée concentriquement entre le dispositif a corps (1)
et le manchon (2L) et retenant les billes (9) afin qu’el-
les puissent tourner, la cage étant mobile axialement
par rapport a la surface tronconique (2C) et au dis-
positif & corps (1) afin gu’elle mette les billes en co-
opération avec eux ou les écarte de ceux-ci, et un
second ressort (10) agissant sur la cage afin qu'il
rappelle les billes au contact de la surface tronconi-
que (2C) et du dispositif & corps (1).

21. Portemine selon la revendication 20, caracté-
risé en ce que le dispositif de déblocage comprend
un dispositif d’arret (5A) placé a demeure par rap-
port au dispositif & corps (1) afin qu'il soit en butée
contre la cage (8) lors du recul du guide-mine (2)
d’un degré predéterminé, la cage, lorsqu’elle est en
butée contre le dispositif d'arrét, provoquant la sé-
paration des billes (9) de la surface tronconique
(2C) et du dispositif a corps (1) malgré la force de
rappel du second ressort (10) et permettant ainsi au
guide-mine de revenir vers l'extrémité d'écriture du
dispositif a corps sous l'action de la force de rappel
du premier ressort (6), et un dispositif a organe de
retardement (2D, 8C) destiné a maintenir les billes a
distance de la surface tronconique (2C) et du dispo-
sitif & corps (1) malgré la force de rappel du second
ressort (10) pendant le retour du guide-mine vers
Pextrémité d'écriture du dispositif & corps.

22. Portemine selon la revendication 1, caractéri-
sé en ce que le dispositif unidirectionnel de blocage
comporte une surface annulaire tronconique inter-
ne (1H) formée coaxialement sur le dispositif & corps
(1) et ayant un diamétre qui diminue vers I'extrémité
d’écriture du dispositif & corps, un manchon (2L)
formé afin qu'il soit pratiquement solidaire du guide-
mine {2) et monte coaxialement dans le dispositif &
corps (1), et plusieurs billes (9) normalement rete-
nues entre la surface tronconique (1H) et le man-
chon (2L).

23. Portemine selon la revendication 22, caracté-
risé en ce que le dispositif unidirectionnel de bloca-
ge comporte en outre une cage tubulaire (8) dispo-
sée concentriquement entre le dispositif & corps (1)
et le manchon (2L) et retenant les billes (9) afin qu’el-
les puissent tourner, la cage étant mobile axialement
par rapport & la surface tronconique (1H) et au man-
chon (2L) afin qu'elle mette les billes en coopération
avec eux ou les écarte de ceux-ci, et un second res-
sort (10) agissant sur la cage et destiné a rappeler
les billes au contact de la surface tronconique (1H)
et du manchon (2L).

24. Portemine selon la revendication 23, caracté-
risé en ce que le dispositif de déblocage comporte
un collier (2A) formé sur le manchon (2L) et destiné
a repousser la cage (8) du coté opposé a l'extrémité
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d’écriture du dispositif & corps (1, 23) malgré la for-
ce de rappel du second ressort (10) lors du recul du
guide-mine (2) d'un degré prédéterminé, la cage,
lorsqu’elle est poussée par le collier (2A), séparant
les billes (9) de la surface tronconique (1H) et du
manchon (2L) et permettant ainsi au guide-mine de
revenir vers l'extrémité d'écriture du dispositif &
corps sous I'action de la force de rappel du premier
ressort (6), et un dispositif de retardement (1L, 8A)
destiné a maintenir les billes séparées de la surface
tronconique (1H) et du manchon (2L) malgré la force
de rappel du second ressort (10) pendant le retour
du guide-mine vers 'extrémité d'écriture du corps.

25. Portemine selon la revendication 1, dans le-
quel un organe de poussée (20) est placé dans le
dispositif & corps (1) et est rigidement couplé au gui-
de-mine (2) afin qu'il ouvre et ferme le dispositif &
pince de serrage (5, 11, 12, 13) lors du déplacement
du guide-mine par rapport au dispositif & corps, ca-
ractérisé en ce que le dispositif unidirectionnel de
blocage comporte un prolongement tubulaire (20F)
de l'organe de poussée (20) placé dans le dispositif
a corps et coxialement & celui-ci, un revétement tu-
bulaire (25) formé d’'un matériau élastique, fixé & de-
meure & la surface interne du dispositif a corps, et
une nervure annulaire tronconique (20G) formée
sur le prolongement (20F) de I'organe de poussée
(20) afin qu'il coopére par friction avec le revéte-
ment élastique (25), la nervure tronconique (20G)
ayant une dimension qui diminue du coté opposé &
celui de I'extrémité d'écriture du dispositif & corps.

26. Portemine selon la revendication 25, caracté-
risé en ce gu'une partie au moins du prolongement
tubulaire (20F) de 'organe de poussée (20) est fen-
due afin quelle se déforme élastiquement radiale-
ment vers lintérieur, et en ce que le dispositif de dé-
blocage comporie un organe tubulaire (26) monté
coaxialement dans le dispositif & corps (1), destiné &
se déplacer axialement par rapport 2 lui et ayant une
partie tronconique interne (26A) destinée & coopé-
rer avec le prolongement (20F) de 'organe de pous-
sée lors du recul du guide-mine (2) d'un degré pré-
determiné, I'organe tubulaire (26), lors de la coopé-
ration avec le prolongement (20F) de l'organe de
poussée, provoquant sa déformation élastique ra-
dialement vers l'intérieur et la séparation de la ner-
vure tronconique (20G) du revétement élastique
(25) placé a la surface interne du dispositif &4 corps.

27. Portemine selon la revendication 1, dans le-
quel un organe de poussée (20) est placé dans le
dispositif & corps (1) et est couplé rigidement au gui-
de-mine (2) afin qu'll ouvre et ferme le dispositif &
pince de serrage (5, 11, 12, 13) lors du déplacement
du guide-mine par rapport au dispositif & corps, ca-
ractérisé en ce que le dispositif unidirectionnel de
blocage comprend un prolongement tubulaire (20F)
de l'organe de poussée (20) placé dans le dispositif
& corps coaxialement & celui-ci, une série de cor-
dons annulaires (1M) ayant une section axiale en
dents de scie, formée sur la surface interne du dis-
positif & corps, et une nervure tronconique annulai-
re (20G) formée sur le prolongement (20F) de I'orga-
ne de poussée (20) et destinée & coopérer avec les
cordons annulaires (1M}, la nervure tronconique
{(20G) diminuant de dimension du coté opposé & celui

10

15

20

25

35

40

45

50

55

60

65

18

36

de exirémité d’écriture du dispositif & corps.

28. Portemine selon la revendication 27, caracté-
risé en ce qu'une partie au moains du prolongement
tubulaire (20F) de I'organe de poussée (20) est fen-
due afin guelle se déforme élastiquement radiale-
ment vers l'intérieur, et en ce que le dispositif de dé-
blocage comprend un organe tubulaire (26) monté
coaxialement dans le dispositif & corps (1) et destiné
a se déplacer axialement par rapport a celui-ci et
ayant une partie tronconique interne (26A) destinée
a coopérer avec le prolongement (20F) de l'organe
de poussée lors du recul du guide-mine (2) d’un de-
greé prédéterminé, lorgane tubulaire (26), lorsqu'il
coopére avec le prolongement (20F) de P'organe de
poussée, provoquant la déformation élastique ra-
dialement vers lintérieur et en conséquence la sé-
paration de la nervure tronconique (20G) des cor-
dons annulaires (1M) de la surface interne du dispo-
sitif & corps.

29. Portemine selon la revendication 1, dans le-
quel un organe de poussée (20) est disposé dans le
dispositif & corps (1) et est couplé rigidement au gui-
de-mine (2) afin que le dispositif & pince de serrage
(5, 11, 12, 13) soit ouvert et fermé lors du déplace-
ment du guide-mine par rapport au dispositif &
corps, caractérisé en ce que le dispositif unidirec-
tionnel de blocage comporie un prolongement tubu-
laire (20F) de 'organe de poussée (20) placé dans le
dispositif & corps coaxialement a celui-ci, une série
de cordons annulaires (20H) ayant une section axia-
le en dents de scie formée a la surface externe du
prolongement (20F) de I'organe de poussée, et une
nervure annulaire tronconique interne (1N) formée
sur le prolongement (20F) de I'organe de poussée et
destinée & coopérer avec les cordons annulaires
(20H), la nervure tronconique interne (1N) ayant
une dimension qui diminue vers l'exirémité d’écriture
du dispositif a corps.

30. Portemine selon la revendication 29, caracté-
risé en ce qu'une partie au moins du prolongement
tubulaire (20F) de 'organe de poussée (20) est fen-
due afin gu'elle puisse se déformer élastiquement
vers l'intérieur en direction radiale, et en ce que le
dispositif de déblocage comporie un organe tubulai-
re (26) monté coxialement dans le dispositif & corps
(1), destiné a se déplacer axialement par rapport &
celui-ci et ayant une partie tronconique interne
(26A) destinée a coopérer avec le prolongement
(20F) de l'organe de poussée lors du recul du guide-
mine (2) d'un degré prédéterminé, 'organe tubulaire
(26), lorsqu'il coopére avec le prolongement (20F)
de l'organe de poussée, provoquant sa déformation
élastique radialement vers lintérieur et en consé-
quence la séparation des cordons annulaires (20H)
de la nervure tronconique (1N) de la surface interne
du dispositif a corps.

31. Portemine selon la revendication 1, caractéri-
sé en ce que le dispositif unidirectionnel de blocage
comporte un manchon (30) fixé au guide-mine (2) et
disposé coaxialement dans le dispositif & corps (1)
afin qu'il se déplace axialement dans celui-ci, un or-
gane tronconique (31) monté a demeure dans le dis-
positif & corps et ayant une surface annulaire tron-
conique interne (31A) entourant concentriquement
le manchon (30), la surface tronconique (31A) ayant
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un diameétre qui diminue vers P'extrémité d'écriture
du dispositif a corps, et plusieurs billes (9) normale-
ment retenues entre le manchon (30) et la surface
tronconique (31A) de 'organe tronconique (31).

32. Portemine selon la revendication 31, caracté-
risé en ce que le dispositif unidirectionnel de bloca-
ge comporte en outre une cage tubulaire (8) dispo-
sée concentriguement entre l'organe tronconique
(81) et le manchon (30) et retenant les billes (9) afin
gu’elles puissent tourner, la cage étant mobile axia-
lement par rapport a la surface tronconique (31A) et
au manchon (2L) afin gu'elle déplace les billes en
coopération entre eux et a distance de ceux-ci, et
un organe de retardement (32; 40; 41) de cage agis-
sant entre le dispositif & corps (1) et la cage (8) et
destiné a retarder par friction le déplacement axial
de la cage par rapport au dispositif a corps.

33. Portemine selon la revendication 32, caracté-
risé en ce que l'organe de retardement (32; 41) de
cage est sous forme d'un tube d'une matiére élasti-
que et est monté a demeure dans le dispositif a
corps (1) coaxialement & celui-ci, 'organe de retar-
dement ayant un rebord (32A; 41A) replié vers I'in-
térieur et destiné a coopérer par friction avec la ca-
ge (8).

34. Portemine selon la revendication 32, caracté-
risé en ce que l'organe de retardement (40) est
sous forme d'un tube d'un matériau élastique et est
monté & demeure sur la cage (8), I'organe de retar-
dement ayant un flasque (40A) destiné & coopérer
par friction avec le dispositif & corps (31C).

35. Portemine selon la revendication 32, caracté-
risé en ce que le dispositif de déblocage comporte
un premier flasque (30A) formé a une premiére ex-
trémité du manchon (30) et destiné a écarter la cage
(8) de I'extrémité d'écriture du dispositif a corps (1)
malgré la force de friction de l'organe de retarde-
ment (32; 40; 41) lors du recul du guide-mine (2) d'un
degré prédéterminé, la cage, lorsqu’elle est pous-
sée par le premier flasque, provoquant la sépara-
tion des billes (9) du manchon (30) et de la surface
tronconique (31A) et permettant ainsi au guide-mine
de revenir vers I'extrémité d'écriture du dispositif a
corps sous l'action de la force de rappel du ressort
(6), et un second flasque (30C) formé a l'auire ex-
trémité du manchon (30) et destiné a repousser la
cage (8) vers l'exirémité d'écriture du dispositif a
corps (1) malgré la force de friction de I'organe de
retardement (32; 40; 41) vers l'extrémité de déplace-
ment du guide-mine lorsqu’il revient vers I'extrémité
d’écriture du dispositif & corps.

36. Portemine selon la revendication 35, caracté-
risé en ce que le dispositif unidirectionnel de bloca-
ge comporte en outre un organe tubulaire (34) de
poussée de billes placé sur le manchon (30) et desti-
né a se déplacer axialement par rapport a celui-ci,
cet organe étant retenu contre les billes (9), et un
second ressort (35) agissant entre 'organe (37) de
poussée de billes et le second flasque (30C) du man-
chon (30} afin qu'il repousse les billes (3) au contact
du manchon (30) et de la surface tronconique (31A).

37. Portemine selon la revendication 1, caractéri-
sé en ce que le dispositif unidirectionnel de blocage
comporte une surface annulaire tronconique exter-
ne (30E) formée coaxialement sur un manchon (30)
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qui est raccordé rigidement au guide-mine (2) et qui
est placé coaxialement dans le dispositif & corps (1)
afin qu'il se déplace axialement avec le guide-mine
par rapport au dispositif & corps, la surface tronco-
nique (30E) ayant un diameétre qui diminue vers I'ex-
trémité d’écriture du dispositif & corps, un organe
tubulaire (39) monté coaxialement a demeure dans le
dispositif & corps et disposé radialement a I'exté-
rieur du manchon (30), et plusieurs billes {9) norma-
lement retenues entre la surface tronconique (30E)
et 'organe tubulaire (39).

38. Portemine selon la revendication 37, caracté-
risé en ce que le dispositif unidirectionnel de bloca-
ge comporte en outre une cage tubulaire (8) placée
concentriguement entre le manchon (30) et l'organe
tubulaire (39) et retenant les billes (9) afin qu'elles
puissent tourner, la cage étant mobile axialement
par rapport a la surface tronconique (30E) et a l'or-
gane tubulaire (39) afin qu’elle retienne les billes en
coopération avec ceux-ci ou a distance de ceux-ci,
et un organe (36) de retardement de cage agissant
entre le manchon (30) et la cage (8) et destiné a re-
tarder par friction le déplacement axial de cette der-
niére par rapport au premier.

39. Portemine selon la revendication 36, caracté-
risé en ce que l'organe (36) de retardement de cage
est sous forme d'un tube d’'une matiére élastique et
est monté a demeure sur le manchon (30) coaxiale-
ment a celui-ci, I'organe de retardement ayant un
flasque (36A) destiné a coopérer par friction avec
la cage (8).

40. Portemine selon la revendication 38, caracté-
risé en ce que le dispositif de déblocage comporte
un premier rebord (39B) tourné vers lintérieur 2
une premiere extrémité de l'organe tubulaire (39)
afin qu'il soit en butée contre la cage (8) lors du re-
cul du guide-mine {2) d’un degré prédéterminé, la ca-
ge, lorsgu'elie est mise en butée contre le premier
rebord, pouvant séparer les billes (9) de la surface
tronconique (30E) et de I'organe tubulaire (39) mal-
gré la force de friction de l'organe (36) de retarde-
ment de cage et permettant ainsi au guide-mine (2)
de revenir vers l'extrémité d'écriture du dispositif a
corps sous l'action de la force de rappel du ressort
(6}, et un second rebord (39A) replié vers ['intérieur
a l'autre extrémité de I'organe tubulaire (39) afin qu'il
soit en butée contre la cage (8) vers I'extrémité de la
course de déplacement du guide-mine lorsqu’il re-
vient vers l'extrémité d'écriture du dispositif a

- corps, la cage, lorsqu’elle est en butée contre le se-

cond rebord, provoquant la remise en coopération
des billes avec la surface tronconique (30E) et I'or-
gane tubulaire (39) malgré la force de friction de
l'organe (36) de retardement de cage.

41. Portemine selon la revendication 40, caracte-
risé en ce que le dispositif unidirectionnel de bloca-
ge comporte en outre un organe tubulaire (37) de
poussée de billes placé sur la cage (8) et destiné &
se déplacer axialement par rapport & elle et mainte-
nu par son extrémité contre les billes (9), et un se-
cond ressort (38) agissant entre l'organe (37) de
poussée de billes et le second rebord (39A) de l'or-
gane tubulaire (39) afin que les billes (9) soient rap-
pelées en coopération avec la surface tronconique
(30E) et I'organe tubulaire (39).
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Patenténsprﬁche

1. Mechanischer Schreibstift mit automatischem
Minenvorschub aus einem praktisch réhrenformi-
gen Gehéuse (1, 7, 23), das ein Schreibende auf-
weist, einer rohrformigen Minenfiihrung (2), die in
dem Geh&use axial verschiebbar angeordnet ist und
sich unter der Wirkung einer Druckfeder (6) teilwei-
se aus dem Schreibende heraus erstreckt, eine Mi-
ne (3) aufnimmt und im Verhaltnis zu dem Geh&use in
der dem Schreibende entgegengesetzten Richtung
und entgegen der Wirkung der Druckfeder mit der
Abnutzung der Mine zuriickziehbar ist, einem Rei-
bungsteil (4), das an die Minenfiihrung montiert ist
und mit der Mine in Eingriff steht, so daB es norma-
lerweise bewirkt, daB die Mine in axialer Richtung
des Gehéuses zusammen mit der Minenfiihrung
wandert und erlaubt, daB sich die Mine axial relativ
zu der Minenflihrung bewegt, wenn eine Kraft auf
die Mine ausgeiibt wird, die einen vorgeschriebe-
nen Wert Ubersteigt, sowie einer Klemmeinrichtung
(5, 11, 12, 13), die innerhalb des Gehauses montiert
ist, um die Mine gegeniiber einer axialen Verschie-
bung relativ zu dem Geh&use in der dem Schreiben-
de enigegengeseizten Richtung zu erfassen, die
Mine jedoch axial in Richtung aus das Schreibende
des Gehéuses gleiten zu lassen, dadurch gekenn-
zeichnet, daB er eine in eine Richtung wirkende Ar-
retiereinrichtung (9, 2C; 9, 5K; 9, 20A; 9, 1A; 20G,
25; 1M, 20G; 1N, 20H; 9, 31A; 9 30E), um die Minen-
fhrung (2) mit der Abnutzung der Mine (3) wihrend
des Schreibens sich in das Gehause (1, 7, 23) zu-
riickbewegen zu lassen, und um die Minenfiihrung
gegenilber einer Verschiebung in Richtung aus das
Schreibende des Gehauses unter der Wirkung der
Druckieder (6) zu arretieren, wenn der mechani-
sche Schreibstift von einer Schreibfliche zuriick-
gezogen wird, sowie eine Entarrefiereinrichtung
(2D, 8B; 17, 18; 8B, 19; 5L, 8C; 8C, 20C; 8B, 1J; 8C,
2D; 20F, 26; 8, 30A; 8, 39B; 8, 30A; 8, 20A) enthalt,
um zu bewirken, daB die in eine Richtung wirkende
Arretiereinrichtung die Minenfilhrung sowie die
durch das Reibungsteil (4) festgehaltene Mine un-
ter der Einwirkung der Druckfeder (6) in Richtung
auf das Schreibende des Geh&uses wandern [38t,
wenn die Mine bis zu einem vorgeschriebenen Aus-
maB abgenutzt ist.

2. Mechanischer Schreibstift gem&B Anspruch 1,
wobei die Klemmeinrichtung einen Einstecksockel
(5) umfaBt, der unbeweglich innerhalb des Geh&u-
ses (1, 7, 23) montiert ist, dadurch gekennzeichnet,
daB die in eine Richtung wirkende Arretiereinrich-
tung eine ringférmige, konische Innenflache (2C),
die auf einem Stutzen (2L) gebildet ist, der praktisch
einstiickig mit der Minenfilhrung (2) ausgebildet und
koaxial in dem Gehause angeordnet ist, wobei der
Durchmesser der konischen Flache (2C) mit der
Entfernung von dem Schreibende des Gehauses
abnimmt, ein réhrenformiger Ansatz (5E), der sich
von dem Einstecksockel (5) der Klemmeinrichtung
aus erstreckt und konzentrisch innerhalb der koni-
schen Flache (2C) angeordnet ist, sowie eine An-
zahl Kugeln (9), die normalerweise zwischen der ko-
nischen Flache (2C) und dem Ansatz (5E) vorhan-
den sind, umfaBt.
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3. Mechanischer Schreibstift gem&B Anspruch
2, dadurch gekennzeichnet, daB die in eine Richtung
wirkende Arretiereinrichtung auBerdem einen réh-
renférmigen Kugelkafig (8), der konzentrisch zwi-
schen der konischen Flache (2C) und dem Ansatz
(5E) angeordnet ist, und die Kugeln (9) drehbar
tragt sowie relativ zu der konischen Flache (2C)
und dem Ansatz (5E) axial verschiebbar ist, um die
Kugeln dazwischen in Eingriff und auBer Eingriff zu
bringen, sowie eine zweite Druckfeder (10) enthailt,
die auf den Kugelkéfig einwirkt, um die Kugeln zwi-
schen der konischen Flache (2C) und dem Ansatz
(5E) in Eingriff zu bringen.

4. Mechanischer Schreibstifi gemaB Anspruch
3, dadurch gekennzeichnet, daB die Entarretierein-
richtung einen Anschlag (5D), der in fester Bezie-
hung zu dem Gehéuse (1, 7, 23), so daB er von dem
Kugelkafig (8) nach Rickzug der Minenfithrung (2)
bis zu einem vorgeschriebenen AusmaB angeschla-
gen wird, wobei der Kugelkafig nach dem Anschla-
gen gegen den Anschiag bewirkt, daB die Kugeln (9)
in dem Zwischenraum zwischen der konischen Fla-
che (2C) und dem Ansatz (5E) entgegen der Wir-
kung der zweiten Druckfeder (10) auBer Eingriff ge-
bracht werden und dadurch die Minenfithrung unter
der Einwirkung der ersten Druckfeder (6) zuriick in
Richtung auf das Schreibende des Gehiuses wan-
dern gelassen wird, sowie Zuriickhaltemittel (2D,
88; 17, 18; 19) zum AuBereingrifthalten der Kugeln
zwischen der konischen Fliache (2C) und dem An-
satz (6E) entgegen der Wirkung der zweiten Druck-
feder (10) wahrend der Riickkehr der Minenfiihrung
in Richtung auf das Schreibende des Gehéuses auf-
weist.

5. Mechanischer Schreibstift gemaB Anspruch
4, dadurch gekennzeichnet, daB der Anschlag eine
Schulter (5D) ist, die auf dem Einstecksockel (5)
der Klemmeinrichtung gebildet ist.

6. Mechanischer Schreibstift gemaB Anspruch
4, dadurch gekennzeichnet, daB die Zuriickhaltemit-
tel einen Dauermagneten (17), der eniweder an dem
Stutzen (2L) oder an dem Kugelkéfig (8) befestigt
ist, sowie ein Stiick (18) aus magnetisierbarem Mate-
rial, umfassen, das umgekehrt entweder an dem Ku-
gelkafig oder an dem Stutzen befestigt ist.

7. Mechanischer Schreibstift gem&B Anspruch
4, dadurch gekennzeichnet, daB die Zuriickhaltemit-
tel eine Auskleidung (19) aus elastischem Material
umfassen, die an der Innenflache des Stutzens (2L)
angebracht ist, wobei der Kugelkifig mit der Aus-
kieidung in Reibungseingriff steht.

8. Mechanischer Schreibstift gemaB Anspruch 1,
wobei die Klemmeinrichtung einen Einstecksockel
(6) aufweist, der unbeweglich innerhalb des Gehau-
ses (1, 7, 23) montiert ist, dadurch gekennzeichnet,
daB die in eine Richtung wirkende Arretiereinrich-
tung eine ringférmige konische AuBenflache (5K),
die auf einem rohrfdrmigen Ansatz (5E) gebildet ist,
der sich von dem Einstecksocke! (5) der Klemmein-
richtung koaxial zum Gehause erstreckt, wobei die
konische Flache mit zunehmender Entfernung von
dem Schreibende des Gehauses einen abnehmen-
den Durchmesser aufweist, einen Stutzen (2L), der
im wesentlichen einstlickig mit der Minenfiihrung (2)
ausgebildet und koaxial zwischen dem Gehéuse und
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dem rohrférmigen Ansatz des Einstecksockels an-
geordnet ist, sowie eine Anzahl Kugeln (9) aufweist,
die normalerweise zwischen der konischen Fiiche
(5K) und dem Stutzen (2L) vorhanden sind.

9. Mechanischer Schreibstift gemaB Anspruch
8, dadurch gekennzeichnet, daB die in eine Richiung
wirkende Arretiereinrichtung auBerdem einen roh-
renférmigen Kugelkafig (8), der konzentrisch zwi-
schen der konischen Flache (5K) und dem Stutzen
(2L) angeordnet ist und die Kugeln (9) rotierbar
tragt sowie relativ zu der konischen Flache (5K)
und dem Stutzen (2L) axial verschiebbar ist, um die
Kugeln dazwischen in Eingriff und auBer Eingriff zu
bringen, sowie eine zweite Druckfeder (10) auf-
weist, die auf den Kugelkéfig einwirkt, um die Kugeln
zwischen der konischen Flache (5K) und dem Stut-
zen (2L) in Eingriff zu bringen.

10. Mechanischer Schreibstift gemaB Anspruch
9, dadurch gekennzeichnet, daB die Entarretierein-
richtung eine auf der Minenflihrung (2) gebildete
Schulter (2E) zum WegstoBen des Kugelkéfigs (8) in
der Richtung vom Schreibende des Gehzuses (1, 7,
23) weg, nachdem ein Riickzug der Minenfiihrung
(2) bis zu einem bestimmten AusmaB erfolgt ist, wo-
bei der Kugelkafig nach dem ZuriickstoBen durch
die Schulter (2E) bewirki, daB die Kugeln (9), die im
Zwischenraum zwischen der konischen Flache (5K)
und dem Stutzen (2L) entgegen der Kraft der zwei-
-ten Druckfeder (10) auBer Eingriff gebracht werden
und dadurch die Minenfithrung unter der Einwir-
kung der ersten Druckfeder (6) zuriick in Richtung
auf das Schreibende des Gehiuses wandern gelas-
sen wird, sowie Zuriickhaltemittel (5L, 8C) zum Au-
Bereingrifthalten der Kugeln zwischen der koni-
schen Flache (5K) und dem Stutzen (2L) entgegen
der Wirkung der zweiten Druckfeder (10) wahrend
der Riickkehr der Minenfiihrung in Richtung auf
das Schreibendes des Gehéuses aufweist.

11. Mechanischer Schreibstift gemaB Anspruch
10, wobei die Zuriickhaltemittel einen ringférmigen
Wulst (5L), der auf dem rohrférmigen Ansatz (5E)
des Einstecksockels (5) gebildet ist, sowie einen
einwérts gebogenen Kranz (8C), der auf dem Kugel-
kafig (8) zum Eingriff mit dem ringformigen Wulst
(5L) gebildet ist, wenn der Riickzug der Minenfiih-
rung (2) bis zu einem bestimmten AusmaB erfolgt ist.

12. Mechanischer Schreibstift gemaB Anspruch
1, wobei ein Schubteil (20) innerhalb des Gehiuses
(1, 7, 23) angeordnet und starr an die Minenfiihrung
(2) gekuppelt ist, um die Klemmeinrichtung (5, 11, 12,
13) in Abhéngigkeit von der Verschiebung der Mi-
nenfiihrung relativ zu dem Gehause zu 6ffnen und
zu schlieBen, dadurch gekennzeichnet, daB die in ei-
ne Richtung wirkende Arretiereinrichtung eine auf
dem Schubteil (20) koaxial zu dem Gehause gebilde-
te ringférmige konische AuBenflache (20A), die ei-
nen mit zunehmender Anndherung an das Schreib-
ende des Gehauses abnehmenden Durchmesser
aufweist, sowie eine Anzahl Kugeln (9), die norma-
lerweise zwischen der konischen Flache (20A) und
einer zylindrischen Innenoberflache (1D) des Ge-
hauses aufweist.

13. Mechanischer Schreibstift gemaB Anspruch
12, dadurch gekennzeichnet, daB die in eine Rich-
tung wirkende Arretiereinrichtung auBerdem einen
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réhrenformigen Kugelkafig (8), der konzentrisch
zwischen der konischen Flache (20A) und der zylin-
drischen Oberflache (1D) angeordnet ist und rotier-
bar die Kugeln (9) tragt sowie relativ zu der koni-
schen Oberflache (20A) und der zylindrischen
Oberflache (1D) axial verschiebbar ist, um die Ku-
geln dazwischen in und aus dem Eingriff zu bringen,
sowie eine zweite Druckfeder (10) aufweist, die auf
den Kugelkéfig einwirkt, um die Kugeln zwischen der
konischen Oberflache (20A) und der zylindrischen
Oberflache (1D) in Eingriff zu bringen.

14. Mechanischer Schreibstift gemaB Anspruch
13, dadurch gekennzeichnet, daB die Entarretie-
rungseinrichtung einen Anschlag (7), der in fester
Beziehung zu dem Gehause (1, 7, 23) ausgebildet
ist, so daB an ihn nach Rickzug der Minenfiihrung
(2) bis zu einem vorgeschriebenen AusmaB der Ku-
gelkafig (8) anstoBen kann, wobei der Kugelkéfig
nach dem AnstoBen gegen den Anschlag die Kugeln
(9) aus dem Zwischenraum zwischen der konischen
Oberflache (20A) und der zylindrischen Oberflache
(1D) gegen die Kraft der zweiten Druckfeder (10) au-
Ber Eingriff bringen und dadurch die Minenfiihrung
unter der Wirkung der ersten Druckfeder (6) zu-
riick in Richtung auf das Markierungsende des Ge-
hauses wandern lassen kann, sowie Zuriickhaltemit-
tel (8C, 20C) zum AuBereingriffhalten der Kugeln
zwischen der konischen Flache (20A) und der zylin-
drischen Flache (1D) entgegen der Wirkung der
zweiten Druckfeder (10) wahrend der Rickkehr der
Minenfiihrung in Richtung auf das Markierungsen-
de des Gehauses aufweist.

15. Mechanischer Schreibstift gema Anspruch
14, worin die Zuriickhaltemittel einen ringformigen
Wulst (20C), der auf dem Schubteil {20) gebildet ist,
sowie einen einwdérts gebogenen Kranz (8C) enthal-
ten, der auf dem Kugelkafig (8) gebildet ist, um einen
Eingriff mit dem ringférmigen Wulst (20C) wéhrend
der Rickkehr der Minenfiihrung (2) in Richtung auf
das Schreibende des Gehduses (1, 7, 23) zu ge-
wahrleisten.

16. Mechanischer Schreibstift gemaB Anspruch
1, wobei ein Schubteil (20) innerhalb des Gehauses
(1, 7, 23) angeordnet und starr mit der Minenfiih-
rung (2) zum Offnen und SchlieBen der Klemmein-
richtung (5, 11, 12, 13) in Abhangigkeit von der Ver-
schiebung der Minenfithrung gekuppelt ist, da-
durch gekennzeichnet, daB die in eine Richtung
wirkende Arretiereinrichtung eine ringférmige koni-
sche Innenflache (1H; 31A), die koaxial auf dem Ge-
hause und gegeniiber dem Schubteil (20) ausgebil-
det ist und deren Durchmesser mit ihrer Er-
streckung in Richtung auf das Schreibende des
Gehauses abnimmt, sowie eine Anzahl von Kugeln
(9) aufweist, die sich normalerweise zwischen der
konischen Flache (20A) und dem Schubteil (20) be-
finden.

17. Mechanischer Schreibstift gemaB Anspruch
12, dadurch gekennzeichnet, daB die in eine Rich-
tung wirkende Arretiereinrichtung auBerdem einen
réhrenférmigen  Kugelkélfig (8), der konzentrisch
zwischen der konischen Flache (1H, 31A) und dem
Schubteil (20) angeordnet ist und die Kugeln (9) ro-
tierbar trégt sowie axial relativ zu der konischen
Fiéche (1H; 31A) und dem Schubteil (20) verschieb-
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bar ist, um die Kugeln dazwischen in Eingriff und au-
Ber Eingriff zu bringen, und eine zweite Druckfeder
(10) aufweist, die auf den Kugelkéfig einwirkt, um die
Kugeln zwischen der konischen Flache (1H; 31A)
und dem Schubteil (20) in Eingriff zu bringen.

18. Mechanischer Schreibstift gemaB Anspruch
17, dadurch gekennzeichnet, daB die Entarretie-
rungseinrichtung eine Schulter (20D), die auf dem
Schubteil (20) zum StoBen des Kugelkéfigs (8) in
Richtung vom Schreibende des Gehéuses (1, 7, 23)
weg entgegen der Einwirkung der zweiten Druckfe-
der (10) nach Riickzug der Minenfithrung (2) bis zu
einem vorgeschriebenen AusmaB ausgebildet ist,
wobei der Kugelkafig nach einem StoB durch die
Schulter (20D) bewirkt, daB die Kugeln (9) zwischen
der konischen Flache (1H; 31A) und dem Schubteil
(20) auBer Eingriff gebracht werden und dadurch
die Minenfilhrung unter der Einwirkung der ersten
Druckfeder (6) zurlick in Richtung auf das Schreib-
ende des Gehduses wandern gelassen wird, sowie
Zurickhaltemittel (1J, 8B) zum AuBereingriffhalten
der Kugeln. Zwischen der konischen Flache (iH,
31A) und dem Schubteil (20) gegen die Wirkung der
zweiten Druckfeder (10) wahrend der Riickkehr der
Minenfilhrung in Richtung aus das Schreibende des
Gehéuses aufweist.

19. Mechanischer Schreibstift gem&B Anspruch
1, dadurch gekennzeichnet, daB die in eine Richtung
wirkende Arretiereinrichtung eine ringférmige koni-
sche AuBenflache (2C) auf einem Stutzen (2L), der
prakiisch einstiickig mit der Minenfithrung (2) gebil-
det und koaxial innerhalb des Gehé&uses (1) montiert
ist, wobei die konische Flache (2¢) in ihrem Durch-
messer in Richtung ihrer Erstreckung auf das
Schreibende des Gehauses hin abnimmt, sowie eine
Anzahl Kugeln (9), die sich normalerweise zwischen
der konischen Fl&che (2C) und dem Gehause (1) be-
finden, aufweisen.

20. Mechanischer Schreibstift gem&B Anspruch
18, dadurch gekennzeichnet daB die in eine Richtung
wirkende Arretiereinrichtung auBerdem einen rohr-
férmigen Kugelkafig (8), der konzentrisch zwischen
dem Gehéuse (1) und dem Stutzen (2L) angeordnet
ist und die Kugeln (9) rotierbar tragt sowie relativ zu
der konischen Flache (2C) und dem Gehéuse (1)
verschiebbar ist, um die Kugeln dazwischen in und
auBer Eingriff zu bringen, sowie eine zweite Druck-
feder (10) aufweist, die auf den Kugelkéfig einwirkt,
um die Kugeln zwischen die konische (2C) und das
Gehéuse (1) in Eingriff zu bringen.

21. Mechanischer Schreibstift gema Anspruch
20, dadurch gekennzeichnet, daB die Entarretie-
rungseinrichtung ein Anschlag (5A), der in fester
Beziehung zu dem Gehause (1) gebildet ist, so daB
an ihm der Kugelkafig (8) nach Riickzug der Minsn-
filhrung (2) bis zu einem vorgeschriebenen AusmaB
anstdBt, wobei der Kugelkéfig nach dem Anstofen
an den Anschlag bewirkt, daB die Kugeln (9) im Zwi-
schenraum zwischen der konischen Flache (2C)
und dem Gehause (1) gegen die Wirkung der zweiten
Druckfeder (10) auBer Eingriff gebracht werden
und dadurch die Minenfiihrung unter der Wirkung
der ersten Druckfeder (6) zurlick in Richtung aus
das Schreibende des Geh&uses wandern gelassen
wird, sowie Zuriickhaltemiitel (2D, 8C) zum AuBer-
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eingrifthalten der Kugeln zwischen der konischen
Flache (2C) und dem Gehéuse (1) entgegen der Wir-
kung der zweiten Druckfeder (10) wahrend der
Rickkehr der Minenfithrung in Richiung auf das
Schreibende des Gehauses aufweist.

22. Mechanischer Schreibstift gemaB Anspruch
1, dadurch gekennzeichnet daB die in eine Richtung
wirkende Arretiereinrichtung eine ringférmige koni-
sche Innenflache (1H), die koaxial auf dem Gehause
(1) gebildet ist und deren Durchmesser mit ihrer Er-
streckung in Richtung auf das Schreibende des Ge-
h&uses abnimmt, einen Stutzen (2L), der praktisch
einstlickig mit der Minenfiihrung (2) ausgebildet und
koaxial innerhalb des Geh&uses (1) montiert ist, so-
wie eine Anzahl Kugeln (9), die sich normalerweise
zwischen der konischen Flache (1H) und dem Stut-
zen (2L) befinden.

23. Mechanischer Schreibstift gem&B Anspruch
23, dadurch gekennzeichnet, daB die in eine Rich-
tung wirkende Arretiereinrichtung auBerdem einen
réhrenformigen Kugelkafig (8), der konzenirisch
zwischen dem Geh&use (1) und dem Stutzen (2L) an-
geordnet ist und rofierbar die Kugeln (9) tragt sowie
relativ zu der konischen Flache (1H) und dem Siut-
zen (2L) axial verschiebbar ist, um die Kugein dazwi-
schen in und auBler Eingriff zu bringen, sowie eine
zweite Druckfeder (10), die auf den Kugelkifig ein-
wirkt, um die Kugeln zwischen die konische Flache
(1H) und den Stutzen (2L) in Eingriff zu bringen, auf-
weist.

24. Mechanischer Schreibstift gem&B Anspruch
23, dadurch gekennzeichnet, daB die Entarretie-
rungseinrichtung einen Kragen (2A), der an dem
Stutzen (2L) gebildet ist, zum StoBen des Kugelka-
figs (8) entgegen der Wirkung der zweiten Druckfe-
der (10), nach Riickzug der Minenfiihrung (2) bis zu
einem vorgeschriecbenen AusmaB erfolgt ist, in
Richtung vom Schreibende des Gehauses (1, 23)
weg, wobei der Kugelkéfig nach dem StoBen durch
den Kragen (2A) bewirkt, daB die Kugeln (9) zwi-
schen der konischen Flache (1H) und dem Stutzen
(2L) auBer Eingriff gebracht werden und dadurch
die Minenfiihrung unter der Wirkung der ersten
Druckfeder (6) zuriick in Richtung auf das Schrei-
bende des Gehduses wandern gelassen wird, sowie
Zuriickhaltemittel (1L, 8A) zum AuBereingrifthalten
der Kugeln zwischen der konischen Flache (1H) und
dem Stutzen (2L) entgegen der Wirkung der zweiten
Druckfeder (10) wahrend der Riickkehr der Minen-
fiihrung in Richtung aus das Schreibende des Ge-
hauses aufweist.

25, Mechanischer Schreibstift gemaB Anspruch
1, bei dem ein Schubteil (20) innerhalb des Gehauses
(1) vorgesehen und starr an die Minenfithrung (2)
gekuppelt ist, um die Klemmeinrichtung (5, 11, 12, 13)
in Abhangigkeit von der Verschiebung der Minen-
fihrung zu relativ zu dem Gehéuse zu &ffnen und
zu schlieBen, dadurch gekennzeichnet, daB die in ei-
ne Richtung wirkende Arretiereinrichtung einen réh-
renfdrmigen Ansatz (20F) des Schubteils (20) der
innerhalb des Gehéuses koaxial angeordnet ist, ei-
ne réhrenfdérmige Auskleidung (25) aus elastischem
Material, das unbeweglich an der Innencberflache
des Gehduses angebracht ist sowie einen ringférmi-
gen konischen Wulst (20G), der an dem Ansatz
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(20F) des Schubteils (20) zum reibenden Eingreifen
mit der elastischen Auskleidung (25) ausgebildet ist,
aufweist, wobei der konische Wulst (20G) mit zuneh-
mender Entfernung von dem Schreibende des Ge-
hauses einen abnehmenden Durchmesser aufweist.

26. Mechanischer Schreibstift gemaB Anspruch
25, dadurch gekennzeichnet, das mindestens ein
Teil des rohrenférmigen Ansaizes (20F) des Schub-
teils (20) Schlitze aufweist, um eine elastische De-
formierung nach radial einwérts zu ermoglichen,
und daB die Entarretiereinrichtung ein rohrférmiges
Teil (26) aufweist, das koaxial innerhalb des Gehau-
ses {1) montiert ist, um eine axiale Verschiebung re-
lativ dazu zu erlauben, und daB einen konischen In-
nenabschnitt (26A) aufweist, um nach Rickzug der
Minenflihrung (2) bis zu einem bestimmten AusmaB
mit dem Ansatz (20F) des Schubteils in Eingriff zu
treten, wobei das rohrférmige Teil (26) nach Inein-
grifitreten mit dem Schubteilansatz (20F) bewirkt,
daB sich dieser radial einwérts deformiert und daB
dadurch der konische Wulst (20G) darauf mit der
elastischen Auskleidung (25) auf der Innenfliche
des Geh&uses auBer Eingriff tritt.

27. Mechanischer Schreibstift gemaB Anspruch
1, bei dem ein Schubteil (20) innerhalb des Gehauses
(1) angeordnet und starr an die Minenfiihrung (2)
gekuppelt ist, um in Abhangigkeit von der Verschie-
bung der Minenfiihrung im Verh&ltnis zu dem Ge-
héause die Klemmeinrichtung (5, 11, 12, 13) zu 6ffnen
und zu schlieBen, dadurch gekennzeichnet, daf3 die
in eine Richtung wirkende Arretiereinrichtung einen
rohrformigen Ansatz (20F) des Schubteils (20) inn-
erhalb des Gehéuses in koaxialer Beziehung dazu,
eine Reihe ringférmiger Réndel (1M) eines s&ge-
zahnférmigen axialen Abschnittes, der auf der Inne-
noberfliche des Gehé&uses gebildet ist, sowie einen
ringférmigen konischen Wulst (20G), der auf dem
Ansatz (20F) des Schubteils (20) gebildet ist, um mit
den ringférmigen Randeln (1M) in Eingriff zu treten
und dessen Durchmesser mit der Entfernung von
dem Schreibende des Gehauses abnimmt.

28. Mechanischer Schreibstift gemaB Anspruch
27, dadurch gekennzeichnet, daB mindestens ein
Teil des rohrférmigen Ansatzes (20F) des Schub-
teils (20) mit Schlitzen zur radial einwarts gerichte-
ten elastischen Deformierung versehen ist und daBB
die Entarretierungseinrichtung ein rohrférmiges
Teil (26) aufweist, das koaxial innerhalb des Gehau-
ses (1) zur axialen Verschiebung relativ dazu mon-
tiert ist und einen konischen Innenabschnitt (26a)
zum Eingriff mit dem Schubteilansatz (20F) nach
Riickzug der Minenfiihrung (2) bis zu einem vorbe-
schriebenen AusmaB aufweist, wobei das rohrférmi-
ge Teil (26) nach Eingriff mit dem Schubteilansatz
(20F), dessen elastische Deformierung radial ein-
waérts und dadurch das AuBereingriffireten des ko-
nischen Wulstes (20G) darauf von den ringférmi-
gen Randeln (IM) auf der Innenoberflache des Ge-
héuses bewirkt.

29. Mechanischer Schreibstift gemaB Anspruch
1, bei dem ein Schubteil (20) innerhalb des Gehéuses
(1) angeordnet und starr an die Minenfiihrung (2)
gekuppelt ist, um die Klemmeinrichtung (5, 11, 12, 13)
in Abhéngigkeit von der Verschiebung der Minen-
fuhrung im Verhéltnis zu dem Gehause zu &ffnen
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und zu schlieBen, dadurch gekennzeichnet, daf die
in eine Richtung wirkende Arretierungseinrichtung
einen rohrfdrmigen Ansatz (20F) des Schubiteils
(20) innerhalb des Gehéuses in koaxialer Beziehung
sowie eine Reihe ringférmiger Rénde! (20H) eines
sagezahnférmigen axialen Abschnittes, der auf der
AuBenflache des Schubteilansatzes (20F) gebildet
ist, sowie einen ringférmigen konischen Innenwulst
(1N), der auf dem Schubteilansatz (20F) gebildet ist,
um mit den ringférmigen Randeln (20H) in Eingriff zu
treten, aufweist, wobei der konische Innenwulst mit
abnehmender Entfernung zum Schreibende des Ge-
hauses hin einen geringeren Durchmesser aufweist.

30. Mechanischer Schreibstift gemaB Anspruch
29, dadurch gekennzeichnet, daf} mindestens ein
Teil des rohrférmigen Ansatzes (20F) des Schub-
teils (20) mit Schlitzen zur radial einwérts gerichte-
ten elastischen Deformierung versehen ist und daB
die Entarretierungseinrichtung ein rohrférmiges
Teil (26) aufweist, das koaxial innerhalb des Geh&u-
ses (1) zur axialen Verschiebung relativ dazu mon-
tiert ist und einen konischen Innenabschnitt (26a)
zum Ineingrifigelangen mit dem Schubteilansatz
(20F) nach Ruckzug der Minenfiihrung (2) bis zu ei-
nem vorgeschriebenen AusmaB aufweist, wobei das
rohrférmige Teil (26) nach Ineingriffgelangen mit
dem Schubteilansatz (20F) bewirkt, das sich dieses
radial einwarts elastisch deformiert und dadurch die
ringformigen Réndel (20H) darauf von dem koni-
schen Wulst (1N) auf die Innenoberfliche des Ge-
héauses auBer Eingriff treten.

31. Mechanischer Schreibstift gemaB Anspruch
1, dadurch gekennzeichnet, daB die eine Richtung
wirkende Arretiereinrichtung einen Stutzen (30),
der an der Minenfilhrung (2) befestigt und axial ver-
schiebbar koaxial innerhalb des Gehauses (1) ange-
ordnet ist, ein konisches Teil (31), das innerhalb des
Gehauses unbeweglich montiert ist und eine ringfor-
mige konische Innenflache (31A), die den Stutzen
(80) konzentrisch umgibt, wobei die konische Flache
(81A) einen mit ihrer Ausdehnung in Richtung auf
das Schreibende des Gehauses abnehmenden
Durchmesser aufweist, sowie eine Anzahl Kugeln
(9) aufweist, die normalerweise zwischen dem Stut-
zen (30) und der konischen Oberflache (31A) des
konischen Teils (31) vorhanden sind.

32. Mechanischer Schreibstift gemaB Anspruch
31, dadurch gekennzeichnet, daB die in eine Rich-
tung wirkende Arretiereinrichtung aufier dem einen
rohrformigen Kugelkalfig (8), der konzentrisch zwi-
schen dem konischen Teil (31) und dem Stutzen (30)
angeordnet ist und rotierbar die Kugeln (9) tragt so-
wie relativ zu der konischen Flache (31A) und dem
Stutzen (2L) axial verschiebbar ist, um die Kugeln
dazwischen in und aufer Eingriff zu bringen sowie
ein Kugelkafigzuriickhaltemittel (32; 40; 41), das
zwischen dem Gehause (1) und dem Kugelkafig (8)
durch Reibungskrafte die axiale Verschiebung des
letzteren beziiglich des ersteren zurlickhalt.

33. Mechanischer Schreibstift gemaB Anspruch
32, dadurch gekennzeichnet, daB das Kugelkafigzu-
rickhaltemittel (32; 41) in Form eines Rohres aus
elastischem Material vorliegt und unbeweglich in-
nerhalb des Gehé&uses (1) koaxial dazu montiert ist
sowie einen einwarts gebogenen Kranz (32A; 41A)
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zum Reibungseingriff mit dem Kugelkafig (8) auf-
weist.

34. Mechanischer Schreibstift gem&B Anspruch
32, dadurch gekennzeichnet, daB das Kugelkéafigzu-
riickhaltemittel (40) in Form eines Rohres aus elasti-
schem Material vorliegt und Uber den Kugelkéfig (8)
unbeweglich befestigt ist sowie einen Flansch (40A)
zum Reibungseingriff mit dem Gehause (31C) auf-
weist.

35. Mechanischer Schreibstift gem&8 Anspruch
32, dadurch gekennzeichent, daB die Entarretie-
rungsvorrichtung einen ersten Flansch (30A), der
an einem Ende des Stutzens (30) gebildet ist, um den
Kugelkéfig (8) nach Zuriickziehen der Minenfiih-
rung (2) bis zu einem vorgeschriebenen AusmaB ge-
gen die Reibungskraft des Kugelkafigzuriickhalte-
mittels (32; 40; 41) vom Schreibende des Geh&uses
(1) wegzustoBen, wobei der Kugelkafig nach dem
StoB durch den ersten Flansch bewirkt, daB die Ku-
geln (9) zwischen dem Stutzen (30) und der koni-
schen Flache (31A) auBer Eingriff gebracht werden
und dadurch die Minenfihrung unter der Kraft der
Druckfeder (6) zuriick in Richtung auf das Schreib-
ende des Gehauses wandern gelassen wird, sowie
einen zweiten Flansch (30C) am anderen Ende des
Stuizens (30) aufweist, um den Kugelkéfig (8) gegen
die Reibungskraft des Kugelkifigzuriickhaltemittels
(32; 40; 41) gegen Ende der in Richtung auf das
Schreibende des Gehéuses gerichteten Bewegung
der Minenfiihrung in Richtung auf das Schreibende
des Gehé&uses (1) zu stoBen.

36. Mechanischer Schreibstift gemaB8 Anspruch
35, dadurch gekennzeichnet, daB die in eine Rich-
tung wirkende Arretiereinrichtung auBerdem eine
rohrfdrmige KugelstoBeinrichtung (34), die {ber
dem Stutzen (30) zur axialen Verschiebung relativ
zu diesem angeordnet und gegen die Kugeln (9) ge-
halten ist, sowie eine zweite Druckfeder (35) auf-
weist, die zwischen der KugelstoBeinrichtung (34)
und dem zweiten Flansch (30C) des Stutzens (30)
wirkt, um die Kugeln (9) zwischen dem Stutzen (30)
und der konischen Flache (31A) in Eingriff zu brin-
gen.

37. Mechanischer Schreibstift gemaB Anspruch
1, dadurch gekennzeichent, daB die in eine Richtung
wirkende Arretiereinrichtung eine ringférmige koni-
sche AuBenflache (30E), die koaxial auf einem Stut-
zen (30) gebildet ist, der starr mit der Minenflihrung
(2) verbunden und koaxial innerhalb des Gehéuses
(1) zur gemeinsamen axialen Verschiebung mit der
Minenfithrung im Verhéltnis zu dem Gehause ange-
ordnet ist, wobei die konische Flache (30E) mit ab-
nehmender Entfernung zum Schreibende des Ge-
héuses einen abnehmenden Durchmesser aufweist,
ein rohrférmiges Teil (39), das unbeweglich und ko-
axial innerhalb des Geh&uses montiert und radial
auswarts von dem Stutzen (30) aus angeordnet ist,
sowie eine Anzahl Kugein (9) aufweist, die normaler-
weise zwischen der konischen Flache (30E) und
dem rohrférmigen Teil (39) vorhanden sind.

38. Mechanischer Schreibstift gem&B Anspruch
37, dadurch gekennzeichnet, daB die in eine Rich-
tung wirkende Arretiereinrichtung auBerdem einen
rohrférmigen Kugelkafig (8), der konzentrisch zwi-
schen dem Stutzen (30) und dem rohrférmigen Teil
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(89) angeordnet ist und rotierbar die Kugeln (9)
tragt sowie relativ zu der konischen Flache (30E)
und dem rohrférmigen Teil (39) axial verschiebbar
ist, um die Kugeln dazwischen in und auBer Eingriff
zu bringen, sowie ein Kugelkafigzurickhaltemittel
(36) aufweist, das zwischen dem Stuizen (30) und
dem Kugelkafig (8) zum Aufhalten der axialen Ver-
schiebung des letzteren in bezug auf den ersteren
mittels Reibungskraft wirkt.

39. Mechanischer Schreibstift gemaB Anspruch
38, dadurch gekennzeichnet, daB das Kugelkéfigzu-
rickhaltemittel (36) in der Form eines Rohres aus
elastischem Material vorliegt und unbeweglich iiber
den Stutzen (30) koaxial dazu eingepaBt ist sowie ei-
nen Flansch (36A) zum reibenden Eingriff mit dem
Kugelkéfilg (8) aufweist.

40. Mechanischer Schreibstift gemaB Anspruch
38, dadurch gekennzeichnet, daB die Entarretie-
rungseinrichtung einen ersten einwérts gebogenen
Kranz (39B) an einem Ende des rohrférmigen Teils
(39), gegen den der Kugelkafig (8) nach Zuriickzie-
hen der Minenfithrung (2) bis zu einem vorgeschrie-
benen AusmaB anstdBt, wobei der Kugelkafig nach
dem AnstoB gegen den ersten Kranz bewirkt, daB
die Kugeln (9) zwischen der konischen Flache (30E)
und dem rohrférmigen Teil (39) entgegen der Rei-
bungskraft des Kugelkafigzuriickhaliemittels (36)
auBer Eingriff gebracht werden und damit die Mi-
nenfihrung (2) unter der Wirkung der Druckfeder
(6) zuriick in Richtung auf das Schreibende des Ge-
h&uses wandern gelassen wird, sowie einen zweiten
einwérts gebogenen Kranz (39A) am anderen Ende
des rohrformigen Teils (39) aufweist, gegen den der
Kugelkéfig (8) gegen Ende der Wanderung der Mi-
nenflhrung zuriick in Richtung auf das Schreiben-
de des Gehéauses anstdBt, wobei der Kugelkifig
nach dem AnstoBen gegen den zweiten Kranz be-
wirkt, daB die Kugeln zwischen der konischen Fia-
che (30E) und dem rohrférmigen Teil (39) entgegen
der Reibungskraft des Kugelkafigzuriickhaltemit-
tels (36) erneut in Eingriff gebracht werden.

41. Mechanischer Schreibstift gemaB Anspruch
(40), dadurch gekennzeichnet, daB die in eine Rich-
tung wirkende Arretiereinrichtung auBerdem eine
rohrférmige KugelstoBeinrichtung (37), die tiber den
Kugelkéfig (8) zur axialen Verschiebung relativ zu
diesem gepaBt und mit dem Ende nach vorn gegen
die Kugeln (9) gehalten wird, sowie eine zweite
Druckfeder (38) aufweist, die zwischen der Kugel-
stoBeinrichtung (37) und dem zweiten Kranz (39A)
des rohrférmigen Teils (39) wirkt, um die Kugeln (9)
zwischen der konischen Flache (30E) und dem rohr-
formigen Teil (39) in Eingriff zu bringen.
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