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57 ABSTRACT 
A mechanical pencil having a writing point tube slid 
ably mounted on the forward end portion of a pencil 
casing, an annular slider device slidably mounted within 
the pencil casing and having a lead retainer, a first 
spring for urging the writing point tube in the forward 
direction, a collet chuck mechanism having a lead en 
gaging collet and a chuck-actuation cylinder, a second 
spring urging both the lead engaging collet and the 
chuck-actuation cylinder in the opposite direction and a 
third spring for urging the collet chuck mechanism in 
the forward direction. The pencil has a locking device 
for temporarily engaging the slider at its retracted posi 
tion, and a pusher for releasing the engagement of the 
slider. When an axial thrust is applied to the writing tip 
of the pencil for lead advancement, the slider and the 
collet chuck mechanism as well are retracted within the 
pencil casing with their positional relation being un 
changed. When the thrust against the writing tip is 
released, the collet chuck mechanism is advanced at 
first with the lead grasped therein to feed the lead out of 
the lead tube while the slider is temporarily engaged at 
its retracted position, and thereafter the pusher abuts 
against the slider to unlock it so that the slider advances 
by the effect of the first spring with the lead projecting 
from the lead tube. 

14 Claims, 28 Drawing Figures 
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MECHANICAL PENCEL WITH AUTOMATIC 
LEAD ADVANCE 

This application is a continuation of now abandoned 
application Ser. No. 244,326 filed 3-16-81. 

BACKGROUND OF THE INVENTION 

The present invention relates to an automatic writing 
instrument which is constructed to feed the writing lead 
into writing position merely through application of 
pressure or thrust against the writing point end of the 
pencil, or against the writing tip of the lead itself. More 
particularly, the present invention relates to a mechani 
cal pencil of the type described above in which a slider 
having a lead retainer and a projectable tube is urged 
rearwardly through the application of pressure against 
the writing point end against a resilient force of a spring 
device mounted within a pencil casing together with the 
lead in the tube, and the lead is advanced from the 
writing end of the tube for a predetermined distance 
after the pressure or thrust is released. 

U.S. Pat. No. 2,865,330 to E. V. Swank shows a simi 
lar type of the writing instrument which is constructed 
to both feed and retract the writing lead into and out of 
writing position through application of thrust against 
the writing point end of the pencil, or against the writ 
ing tip of the lead. In the known writing instrument, a 
sleeve for clamping a lead engaging collet chuck is 
designed to be held or suspended temporarily when the 
writing point end, i.e., a slidable tube or the writing tip 
of the lead, is pressed by the application of the thrust. 
When the thrust is released, the lead in the lead engag 
ing collet chuck is advanced, and then the temporary 
suspension of the collet chuck is released to advance the 
sleeve so that the lead is advanced from the writing 
point of the sleeve. However, the pencil disclosed in the 
above-described U.S. Pat. No. 2,865,330 incorporates a 
comparatively complex device for temporarily holding 
the lead engaging collet chuck. 
Japanese Patent Application No. 53-77570 published 

under publication No. 54-14823 on Feb. 3, 1979 shows a 
similar type of pencil, in which a tubular writing point 
and a lead retainer are caused to slide or be retracted 
through application of a pressure against the writing 
point with a lead engaging collet chuck being held still. 
In the pencil, when the pressure on the tubular writing 
point is released to permit the tubular writing point to 
advance to the former position, the lead engaged by the 
lead retainer can be advanced to the end of the tubular 
writing point, while, however, the lead is not advanced 
any further from the very end of the tubular writing 
point since the lead engaging collet chuck is not de 
signed to retract by the application of a pressure against 
the tubular writing point. In order to advance the lead 
so as to cause it to project from the end of the writing 
point in writing position, a push-button or similar manu 
ally actuated controls must be actuated. 
Another structure of the similar type of the writing 

instrument is shown in Jananese Utility Model Applica 
tion No. 51-141854 published under Publication No. 
55-5350 on Feb. 7, 1980 in which the writing instrument 
incorporates, for the purpose of retaining a tubular 
writing point at a predetermined projected position, a 
sleeve frictionally engaged with a tubular slider such 
that the frictional resistance force therebetween is de 
signed to be greater than the frictional resistance force 
between the lead and the lead engaging collet chuck. 
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2 
However, the lead projection must be conducted by 
actuation of a push-button. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
automatic mechanical pencil which is constructed to 
feed the lead to a projected writing position merely 
through application of pressure or thrust against the 
writing point end of the pencil, or against the writing tip 
of the lead itself. 
Another object of the present invention is to provide 

a mechanical pencil which has a simple construction 
relative to the known pencil of the type described. 

Still another object of the present invention is to 
provide an improved mechanical pencil which permits 
a reliable operation of the lead advancement to a writ 
ing position merely through application of pressure 
against the writing point end of the pencil, or against the 
writing tip of the lead itself. 

Briefly, the mechanical pencil according to the pres 
ent invention has, basically, a writing point tube slidably 
mounted at a forward end portion of a pencil casing, an 
annular slider device slidably mounted within the pencil 
casing and having a lead retainer, a first spring for 
urging the writing point tube in the forward direction, a 
collet chuck mechanism having a lead engaging collet 
and a chuck-actuation cylinder, a second spring urging 
the both lead engaging collet and the chuck-actuation 
cylinder in the opposite direction and a third spring for 
urging the collet chuck mechanism in the forward di 
rection. The collet chuck mechanism, when the slider is 
retracted, is retractable through the lead against the 
resilient force of the third spring with its position rela 
tive to the slider being maintained, and the chuck actua 
tion cylinder coacts with a magazine for leads. A 
washer or locking ring is mounted coaxially with the 
slidable writing point tube for engaging the slider. The 
locking ring is designed such that the engagement force 
of the locking ring is greater than the resilient force of 
the first spring. The chuck-actuation cylinder is pro 
vided with a pusher for releasing the engagement be 
tween the locking ring and the slider when the collet 
chuck mechanism is advanced from the retracted posi 
tion. The pusher is positioned in an opposing relation to 
the rear end of the slider. 

In another embodiment of the invention, a friction 
tube is connected to a forward end of the magazine, 
with its forward portion being frictionally engaged with 
the chuck-actuation cylinder. The lead engaging collet 
has at its rearward end an abutment for receiving or 
engaging with a forward end of the magazine. The third 
spring is disposed between the chuck-actuation cylinder 
and the magazine to urge both elements in the opposite 
direction to a regular position of the elements. In the 
regular or normal positional state, the forward end of 
the chuck-actuation cylinder is in an opposing relation 
relative to the rearward end of the slider in a regular 
positional state with a distance or space therebetween, 
the distance being smaller than the retracting distance 
of the slider. A projection and shoulder may be formed 
on the outer surface of the chuck-actuation cylinder and 
on the inner surface of the pencil casing, respectively, 
so that the projection can be engaged with the shoulder 
when the chuck-actuation cylinder is retracted. The 
locking ring for retaining the slider at the predeter 
mined position, when the slider is retracted, may be 
attached either to a stationary element such as an inner 
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wall of the pencil casing or an outer surface of the 
slider. 
Other objects and features of the present invention 

will become apparent from the detailed description of 
preferred embodiments thereof, which will be made 5 
with reference to the accompanying drawings. It is to 
be understood that the accompanying drawings and 
description are for the purpose of illustration only and 
do not limit the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 through 8 are sectional views of one embodi 
ment of the mechanical pencil of the invention showing, 
in turn, an operational mode and movement of pencil 
elements. 

FIG. 9 is a sectional view of a modified structure of 
the mechanical pencil incorporating a collet chuck 
mechanism and associated parts thereof; 
FIG. 10 is a sectional view of a mechanical pencil 

according to another embodiment of the invention, 20 
showing pencil elements in a position corresponding to 
the positional relation of the pencil elements shown in 
FIG. 1, 
FIGS. 11 through 14 are sectional views of the me 

chanical pencil according to a further embodiment of 25 
the invention, showing, in turn, an operational mode 
and the positional relation of the pencil elements; 
FIGS. 15A, 15B and 15C are sectional views of a part 

of the mechanical pencil according to a further embodi 
ment of the invention, illustrating a modified structure 30 
of a slider and its associated parts and an operational 
mode, respectively; 
FIG. 16 shows a further modification of the slider and 

its associated parts; 
FIGS.17 and 18 show further modifications of the 

slider and its associated parts; 
FIG. 19 shows a modified structure of a chuck-actua 

tion cylinder in which a pusher is axially movable; 
FIGS. 20, 21 and 22 show a preferred structure of a 

collet chuck mechanism, FIGS. 21 and 22 being sec 
tional views taken along lines XXI-XXI, and XXII 
-XXII, respectively of FIG. 20; and 
FIGS.23 to 26 show further modifications of the 

pencil of the invention. 
DETAILED DESCRIPTION OF THE 

INVENTION 

Referring to the drawings, like reference numerals 
represent like parts in the different and various views of 
the drawings, wherein the rearward end portion of the 50 
inventive pencil is not illustrated, the structure thereof 
being apparent from the description hereinafter and 
understood from the known mechanical pencil as well 
as from the following description. 

Referring first to FIG. 1, a mechanical pencil has a 55 
slidable writing point tube 9 which is projectable from 
a central aperture 2 of a tubular pencil casing designated 
generally at 1, and a slider 10 of a tubular shape having 
therein a tubular lead retainer 13. The slidable tube 9 
and the slider 10 are slidably mounted within the casing 
1 for movement from a projected position inwardly into 
the casing against the resilient force of a first spring 14. 
The casing 1 has a forward part 1a, middle part 1b and 
rearward part 1c, the three parts being releasably en 
gaged and together making up the shape of the pencil as 65 
illustrated. The forward part 1a which has a front part 
of truncated conical shape in cross section is centrally 
aperture to provide a tapered bore 3, shoulder 4, cylin 
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drical bore 5, shoulder 6 and cylindrical bore 7 of larger 
diameter then bore 5, and terminates in a rear end 8. The 
slider 10 is fixed to the slidable tube 9 and mounted 
within the forward part 1a. The slider 10 is provided 
with an annular projection 11 which is capable of abut 
ment against the shoulder 4, and a cylindrical portion 12 
extended rearwardly from the annular projection 11. 
Within the slider 10 is provided a lead retainer 13 of 
desired resilient materials, which is designed to function 
to resist reverse movement of a lead during slider re 
traction and to aid an advancing movement of the lead 
when the slider advances or travels in the forward writ 
ing point end direction. Accordingly, the lead retainer 
13 which is annular shaped in the illustrated embodi 
ment may have any other desired shape such as a C 
shaped ring, or otherwise the lead retainer may be omit 
ted by providing a frictional engagement between the 
inner wall of the slidable tube 9 and the lead as sug 
gested by the aforementioned U.S. patent. The slider 10 
is axially slidable but generally urged by the first spring 
14 toward the writing tip so that the annular projection 
11 abuts against the shoulder. The first spring 14 is 
mounted around the cylindrical portion 12 of the slider 
10, and between the annular projection 11 and spring 
receiver 15, the latter being fixed to the inner wall of the 
forward part 1a of the casing 1. 
Between the spring receiver 15 and the shoulder 6 in 

the casing 1 is disposed a locking ring or washer 16 
which has a slider-retaining force greater than the resil 
ient recovery force of the first spring. When the slider 
10 is fully retracted, it is held at the retracted position 
against the resilient force of the first spring 14, for the 
purpose of lead advancement through application of a 
pressure against the writing point end of the pencil. 
Namely, if a collet chuck mechanism 18, which will be 
described later in detail, can be retracted while main 
taining its positional relation relative to the slider 10, 
and does not disturb the lead which is advanced to 
gether with the lead retainer 13 when the temporarily 
retained slider 10 advances, the lead can be advanced or 
projected from the slidable tube 9 through application 
of the pressure against the writing point end of the 
pencil by commencing a forward returning of the slider 
10 with a delay of certain period of time as from a com 
mencement of a forward returning of the collet chuck 
mechanism. In the simplest way of forming the locking 
ring 16, it may be formed of a metal-made or rubber 
made ring having an inner diameter slightly smaller 
than the outer diameter of the cylindrical portion 12 of 
the slider 10, but not limited to the structure described 
above. If desired, though not shown, a recess may be 
formed in the cylindrical portion 12 and a projection 
formed on the locking ring 16 to engage with the recess, 
or a slit or slits can formed in the cylindrical portion 12 
to provide the portion 12 with resiliency for engaging 
with the locking ring 16. 

In the illustrated embodiment, a stop 17 is shown for 
limiting the retraction of the slider by abutment of an 
end of the cylindrical portion 12 against the stop. The 
stop 17 can, however, be deleted since the maximum 
retraction distance is naturally limited by the first spring 
14. The length or distance of retraction of the slider 10 
limited by the stop 17 will be referred to and designated 
by 11 hereinafter. The slider 10 is retracted generally by 
manually holding the pencil in normal or preferably 
vertical writing position and pushing downwardly on 
the pencil with the slidable tube 9 in contact against a 
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stationary object such as, for example, a writing paper 
or a table surface. 
The collet chuck mechanism 18 is shown as compris 

ing a lead engaging collet 20 incorporating a split collar 
and recessed seats 19 for nesting rotary elements 24, 
which will be described later in detail, a chuck-actua 
tion cylinder 22 having a tapered guide surface 21, and 
a second helical spring 23 mounted between the collet 
20 and the chuck-actuation cylinder 22. The collet 
chuck mechanism is assembled such that the rotary 
elements such as balls 24 received by the seats 19 can 
exhibit a "wedge' function relative to the tapered guide 
surface 21 of the chuck-actuation cylinder 22. The col 
let chuch mechanism 18 may have any other desired 
configuration such as shown, for example, in the afore 
mentioned U.S. Patent in which the collet has a tapered 
cam surface and a chuck actuation cylinder is engaged 
against the tapered can surface. 

In the illustrated embodiment, a cylindrical pusher 25 
is provided having a forward portion 25a coaxially 
aligned with the cylindrical portion 12 of the slider 10 
and a rearward portion 25b fixed to the chuck-actuation 
cylinder 22. The pusher 25 is ordinarily opposing the 
rear end of the slider 10 at the space or distance or 12 as 
shown in FIG. 1, but engageable with the slider 10 to 
release the temporary engagement between the slider 
and the locking ring so that it can push the slider in the 
forward direction when the collet chuck mechanism 18 
is advanced from its retracted position. 
The length of the lead advanced by application of a 

pressure against the writing point end will be deter 
mined by the value of 12 as will be described later in 
detail. To this end, it is necessary that both the collet 
chuck mechanism 18 and slider 10 can retract with their 
relative position being maintained fixed. Besides, the 
lead should be advanced by a constant length by over 
coming the resistance between the lead and the lead 
retainer 13 after the lead drops due to its own weight 
down to the lead retainer 13 through the lead engaging 
collet 20. 
The above-described lead advancing operation can 

be achieved by the combination of an axially slidable 
pipe 31, a third helical spring 33 and a fourth helical 
spring 29. More specifically, the magazine 26 has a 
projection 27 on its outer surface, and the fourth spring 
29 is mounted between the rear end of the middle part 
1b of the casing and the projection 27 to urge the maga 
zine in the rearward direction. The magazine 26 is pro 
vided with a frictionally engaging portion 28 which 
frictionally contacts the slidable pipe 31. The slidable 
pipe 31 abuts against a shoulder 32 of the middle part 1b 
of the casing to limit its retraction. The slidable pipe 31 
has a recess in its inner wall to define a front shoulder 
31a and a rear shoulder 31b which the chuck-actuation 
cylinder 22 has on its outer surface an abutment 34 
which is urged to abut against the front shoulder 31a by 
means of the third spring 33. Thus, the position of the 
chuck-actuation cylinder 22 is determined. The refer 
ence numerals 27 and 35 are a projection on the maga 
zine 26 and a shoulder on the rearward part 1c of the 
casing, respectively, to prevent the magazine 26 from 
coming out of the casing. 

In FIG. 10 which shows a modified structure of the 
chuck-actuation mechanism 18 of the pencil shown in 
FIG. 1, the third spring 33 is mounted between the rear 
end of the slidable pipe 31 and the shoulder 32 of the 
middle part 1b of the casing to urge the slidable pipe 31, 
against the rear end 8 of the forward part 1a of the 
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6 
casing. The slidable pipe 31 has a shoulder 31b at its end 
to abut against the abutment 34 under the force of the 
third spring 33. The chuck-actuation cylinder 22 is pro 
vided with an extended portion 37 which projects rear 
wardly from the abutment 34 and has a frictionally 
engaging portion 36. The portion 36 frictionally en 
gages the outer surface of the magazine 26 which is 
urged rearwardly by means of the fourth spring 29. 
The operation will be described with reference to 

FIGS. 1 through 8. In the first place, it is assumed, by 
way of clarification, that the lead engaging collet is 
closed to prevent the lead, which is designated by refer 
ence A, from being advanced as illustrated in FIG. 1. 
With the pencil in the more or less vertical position with 
the forward part 1a down, when a pressure or thrust is 
applied against a push-button projecting from the rear 
end of the casing 1, not shown for the purpose of simpli 
fication only, to cause the magazine 26 to feed in the 
forward direction, the slidable pipe 31 in frictional en 
gagement with the engaging portion 28 of the magazine 
26, chuck-actuation cylinder 22 having the abutment 34 
urged against the slidable pipe 31, and the lead engaging 
collet 20 which is releasably engaged with the chuck 
actuation cylinder 22 by means of the balls 24 and ta 
pered guide surface 21 are advanced together to cause 
the pusher 25 of the chuck-actuation cylinder to contact 
the cylindrical portion 12 of the slider, as illustrated in 
FIG. 2. 
When the magazine 26 is advanced further, the maga 

zine slides at the frictionally engaging portion 28 rela 
tive to the slidable pipe 31 with the axial length of the 
third helical spring 33 being almost unchanged because 
the third spring 33 is designed to have a resilient force 
greater than the frictional engagement force between 
the portion 28 of the magazine 26 and the slidable pipe 
31, and thereafter, the lead engaging collet 20 is pushed 
forward by the magazine 26 to cause the axial length of 
the second spring 23 to be reduced. Thus, only the lead 
engaging collet is advanced while the slidable pipe 31 
maintains its position. This means that the balls 24 se 
cured in the recesses 19 of the collet 20 are moved 
together with the collet in the forward direction to 
cause the collet 20 to open. Accordingly, the lead A 
drops due to its own weight to the lead retainer 13 as 
shown in FIG. 3. 
When the pressure against the push-button is re 

leased, the magazine 26, slidable pipe 31 and collet 
chuck mechanism 18 are retracted by the fourth helical 
spring 29 with their positional relation being fixed, 
namely with the collet being open, until the rear end of 
the slidable pipe 31 abuts against the shoulder 32 of the 
casing 1. Thus, the retraction of both the slidable pipe 
31 and chuck-actuation mechanism 22 is completed, but 
both the lead engaging collet 20 and magazine 26 con 
tinue their retraction. Namely, the lead engaging collet 
20 continues to retract by means of the recovery force 
of the second spring 23 to a position where the collet 20 
begins to engage the lead, while the magazine 26 contin 
ues to retract to a position where the frictional engaging 
portion 28 of the magazine is in full frictional engage 
ment with the slidable pipe 31, as illustrated in FIG. 4. 

It will be understood from the foregoing that re 
peated manipulation of the push-button (not shown) 
forces the lead to advance into the lead retainer 13 and 
to project from the tube 9 or writing point by a length 
necessary for writing. 
When the projected lead is worn or used up by nor 

mal writing, the lead can be projected suitably by appli 
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cation of a pressure or thrust against the writing point 
end of the slidable tube 9, which will be described here 
inafter with reference to FIGS. 5 through 8. FIG. 5 
shows that the lead extends to the end of the slidable 
writing point tube 9 but is not extended beyond the tube 
9. When a pressure is applied against the tube 9 as well 
as the lead by manually holding the pencil in a vertical 
writing position and pushing downwardly on the pencil 
with the lead tip as well as the tube 9 in contact against 
a stationary object, such as, for example, a writing paper 
to cause retraction until the cylindrical portion 12 of the 
slider abuts the stop, the collet chuck mechanism 18 
which has grasped the lead is retracted against the third 
spring 33 through the distancell which is equal to the 
distance of the slidable tube 9 is retracted. Distance lz 
between the cylindrical portion 12 and the pusher 25 is 
maintained as illustrated in FIG. 6. After that, the pres 
sure of the thrust applied to the slidable tube 9 is re 
leased. In this instance, the slider 10 is subjected to the 
resilient recovery force of the first spring 14 which has 
been compressed through the distance 11, but the slider 
10 is temporarily held at its retracted position by the 
temporary engagement between the cylindrical portion 
12 of the slider 10 and the locking ring 16 since the 
temporary engagement force is designed to be greater 
than the recovery force of the first spring 14. Thus, the 
slidable tube 9 remains in its retracted position, as illus 
trated in FIG. 7. On the other hand, the third spring 33 
which has received the compressional force and been 
compressed through the distancell urges, by its greater 
recovery force, the collet chuck mechanism 18 in the 
forward direction, and the lead grasped by the collet 20 
is also advanced through the lead retainer 13 of the 
slider 10 since the frictional engagement force between 
the locking ring 16 and the slider 10 is greater than the 
frictional engagement between the lead retainer 13 and 
the lead. When the lead is advanced through the dis 
tance lz, the pusher 25 abuts the cylindrical portion 12 
of the slider, as illustrated in FIG. 7. It is seen that at this 
point the lead is extended beyond the end of the slidable 
tube 9 by the distance 12. 
The pusher 25 strikes the slider 10 to cause the slider 

to advance against the engagement force of the locking 
ring 16 together with the lead. A held by the lead re 
tainer 13 through the distance 11. The collet chuck 
mechanism 18 advances the remaining distance, namely 
a distance of 11 minus lz, to complete the movement of 
the various pencil elements as shown in FIG. 8. The 
advancing or returning distance of the collet chuck 
mechanism 18 is smaller than the advancing distance of 
the slider 10, and the first spring has a smaller recovery 
force than the third spring. Accordingly, the collet 
chuck mechanism advances earlier than the slider does. 
In this case, after the lead is advanced so as to extend 
the distance la from the writing point end of the pencil, 
by the frictional engagement of the lead retainer 13 with 
the lead, the collet 20 also is advanced further while the 
spring 23 is compressed to cause the balls 24 to be posi 
tioned at an enlarged diameter portion, i.e., the forward 
portion, of the tapered guide surface 21. Therefore, the 
grasping force of the collet 20 is released, and the lead 
together with the slider 10 and tube 9 is advanced the 
distance 11. The length 12 the lead extends from the 
slidable tube 9 is unchanged in the stages of FIGS. 7 and 
8. 
The aforementioned operational mode is the same for 

the modified structure of the pencil as illustrated in 
FIG, 10. 
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8 
According to the mechanical pencil which has been 

described with reference to FIGS. 1 through 10, the 
locking ring 16 has an engagement force greater than 
the recovery force of the first spring 14 so that the slider 
10 is temporarily engaged with or retained by the lock 
ing ring 16. Besides, the chuck-actuation mechanism 22 
has a pusher 25 which can push the slider in the forward 
direction against the engagement force of the locking 
ring 16 when the collet chuck mechanism 18 is ad 
vanced from its retracted position. 
FIGS. 11 to 14 show another embodiment of the 

present invention. The pencil casing 1 has a connecting 
tube 1d for connecting the middle part 1b and the rear 
ward part 1c. The forward part 1c has a central aperture 
2 and a tapered bore 3, the latter defining a first shoul 
der 4, a second shoulder 5a and third shoulder 6 to form 
at least three different diameter cylindrical inner walls. 
A locking ring 16 and a cylindrical member 30 are 
mounted in the cylindrical inner wall defined by the 
second and third shoulders 5a and 6 such that the lock 
ing ring 16 is fixedly positioned between the second 
shoulder 5a and a cylindrical member 30. The cylindri 
cal member 30 has a shoulder 30a for limiting the retrac 
tion of a slider 10, which will be described in detail. 
The slider 10 which is provided with the tube 9 has an 

integral annular projection 11 and a cylindrical portion 
12. A lead retainer 13 is rigidly mounted on the slider 
10. A first helical spring 14 is disposed between the 
projection 11 on the slider 10 and the rear reduced 
diameter portion of the cylindrical member 30 so that 
the projection 11 abuts against the first shoulder 4 to 
determine a normal position of the slider 10. However, 
if a sufficient pressure or axial thrust is applied against 
the writing tip end of the tube 9 by manually holding 
the pencil vertically and pushing downwardly on the 
pencil with the tube in contact against a stationary ob 
ject, the slider is retracted from the normal position 
until it is retracted a distance li and abuts against the 
shoulder 30a of the cylindrical member 30. During the 
retraction, the slider 10 will retract in a smooth motion 
to the locking member 16, but a further retraction re 
quires a further thrust since the inner diameter of the 
locking member 16 is smaller than the outer diameter of 
the annular projection 11 of the slider 10. The slider 
engaging force Fs, i.e. frictional engaging force, of the 
locking ring 16 is designed to be greater than the recov 
ery force of the first spring 14 so that the slider 10 can 
be retained at its retracted position. 
The collet chuck mechanism 18 is similar in structure 

to the collet chuck mechanism described with reference 
to FIG. and has a lead engaging collet 20, a chuck 
actuation cylinder 22 with a tapered guide surface 21 
and balls 24 positioned in a recessed seat 19 of the collet 
20. A second spring 23 is mounted between the collet 20 
and the chuck-actuation cylinder 22. Considering that 
the lead grasping force of the lead retainer 13 is F, it is 
desired that the force F2 of the second spring 23 be 
designed to be smaller than the lead grasping force Fg so 
that the collet 20 may be advanced together with the 
lead retainer 13 which is grasping the lead. 
The chuck-actuation cylinder 23, which is axially 

movable, has at its forward outer surface a projection 
22a which coacts with a forward end 40 of the middle 
part 1b of the casing 1 to prevent the lead from advanc 
ing excessively, which will be described later in detail. 
The chuck-actuation cylinder 22 has, on its middle 
outer suface, an annular shoulder 41 and a cylindrical 
portion 42 of reduced diameter. An annular spring 



4,504,163 
receiver 43 for receiving the forward end of a third 
spring 33 is slidably mounted on the cylindrical portion 
but limited in its forward movement by the shoulder 41. 
A magazine 26 for containing therein leads is axially 

movable and guided by the inner surface of the connect- 5 
ing tube 1d. The magazine 26 is rigidly connected to a 
friction tube 45, which has an annular projection 46, 
through a connector 44. The friction tube 45 is friction 
ally engaged with the cylindrical portion 42 of the re 
duced diameter of the chuck-actuation cylinder 22, 10 
Reference numeral 50 designates a portion deformed for 
the purpose of imparting the desired frictional engage 
ment with the cylindrical portion 42. 
The third helical spring 33 is disposed between the 

annular projection 46 and the spring receiver 43 to urge is 
the spring receiver 43 against the inner forward end of 
the middle part 1b of the casing and to urge the annular 
projection 46 against the connecting tube 1d. Thus a 
normal position of the chuck-actuation cylinder and of 
the magazine 26 will be determined. If the normal posi 
tion of the chuck-actuation cylinder 22 is determined, 
the position of the lead engaging collet is inevitably 
determined. The connector 44 has an extended end 48 
which can abut against and push a reception portion 47 
integrally formed with the collet 20, and a recess to 
define an end 49 which is in a spaced confronting rela 
tion with the rear end of the chuck-actuation cylinder 
22. 
When the slider 10, collet 20, chuck-actuation cylin 

der 22 and magazine 26 are in their normal position, all 
of these parts and associated elements should be de 
signed such that the following unequities are satisfied: 

20 

25 

30 

l2 <ll Cl3<14 and l5<l3<14 
wherein: 

l: retraction distance of the slider 10, 35 
l2: distance between the end of the cylindrical portion 

12 of the slider 10 confronting the chuck actuation 
cylinder and the forward end 25 of the chuck 
actuation cylinder, 

l3: distance between the extended end 48 of the con- 40 
nector 44 and the reception portion 47 of the collet 
20, 

14: distance between the rear end of the reduced cylin 
drical portion 42 of the chuck-actuation cylinder 22 
and the recessed end 49 of the connector 44, and 45 

ls: distance between the annular projection 22a of the 
chuck-actuation cylinder 22 and the abutment end 
40 of the middle part 1b of the casing 1. 

Value of l should be about 0.5 mm. 
As has been described, the recovery force F of the 50 

first spring is smaller than the grasping or friction 
engagement force F of the locking ring 16 relative to 
the slider 10, while the spring force F2 of the second 
spring 23 is smaller than the lead-grasping force of the 
lead retainer. Besides, frictional resistance Ff between 55 
the friction tube 45 and reduced cylindrical portion 42 
of the chuck-actuation cylinder 22 is greater than the 
force F2 but smaller than the force F3 of the third spring 
33 to produce the inequity F2<FrCF3. The values of 
F2, Fland Fgare, for example, 6g, 10g and 15 g, respec- 60 
tively, while the values F, Frand F3 are, for example, 
100 g, 100 g and 500, respectively. 
The operation of the pencil illustrated in FIGS. 11 to 

14 will be described, though it will be understood that 
the operation is similar to the operation of the previous 65 
embodiment shown in FIGS. 1-10. 

In order to initially advance the lead which is en 
gaged within the collet 20, an axial pressure is applied 

10 
against a push-button (not shown) mounted on the rear 
end of the pencil casing to permit the lead to drop due 
to its own weight to the lead retainer 13 and then to 
advance further against the resistance of the lead re 
tainer 13. Since the friction tube 45 connected to the 
magazine 26 is frictionally engaged with the chuck 
actuation cylinder 22 with the frictional resistance Ff 
while the spring receiver 43 is slidably mounted on the 
reduced cylindrical portion 42 of the cylinder 22, the 
advancing or forward movement of the magazine 26 
against the resilient force of the third spring 33 will 
cause a forward movement of the collet chuck mecha 
nism. 18. The collet chuck mechanism is advanced the 
distance 12 and immediately abuts against the rear end of 
the cylindrical portion of the slider 10 to limit further 
movement of the chuck-actuation cylinder 22. If the 
magazine 26 is advanced further, overlapping frictional 
engagement between the reduced cylindrical portion 42 
and the friction tube 45 increases to reduce the distance 
l3, and finally to push the reception portion 47 of the 
collet 20, thereby compressing the second spring 23 to 
advance the lead engaging collet 20 only. This results in 
movement of the balls 20 along forward portion of the 
tapered guide surface 21, and consequently, the collet 
20 is opened to release the lead-engagement thereof. 
When the pressure against the push-button is released 

to return the chuck-actuation cylinder 22 to its original 
or normal position, the collet chuck mechanism is re 
turned with its collet being opened until the shoulder 41 
of the chuck-actuation cylinder 22 abuts against the 
spring receiver 43 since the cylinder 22 is frictionally 
engaged with the friction tube 45. After that, though the 
extended end 48 of the connector 44 will separate from 
the reception portion 47, the returning movement of the 
friction tube 45 will be decelerated by means of the 
frictional resistance Frbetween the friction tube .45 and 
the reduced cylindrical portion 42. Consequently, re 
covery of the second spring 23, namely returning-of-the 
lead engaging collet 20, is decelerated until it finally 
grasps the lead A fully. Namely, the lead engaging 
collect retracts, when the magazine is retracted, with its 
collet being open and finally grasps the lead. Accord 
ingly, successive manipulation of the push-button per 
mits a desired advancing operation of the lead. 
An actuation to cause lead projection by application 

of pressure or thrust against the writing point end will 
be described with reference to FIGS. 11 through 14. 
A pressure is applied against the slidable tube 9 as 

well as the lead A, which has been advanced down to 
the end of the tube 9, to compress the first spring 14 to 
retract the slider 10 as well as the tube 9 and lead for the 
distancell until the annular projection 11 abuts against 
the shoulder 30a of the cylindrical member 30. The 
most convenient method of application of such pressure 
is to manually hold the pencil vertically relative to a 
stationary object, such as for example, a table surface or 
paper surface, and push downwardly on the pencil with 
the lead tip and tube tip in contact against the stationary 
object. When the elements such as tube 9 and slider 10 
are retracted, the collet chuck mechanism 18 which is 
grasping the lead is retracted against the third spring 33 
with its positional relation relative to the slider being 
maintained. Namely, the collet chuck mechanism re 
tracts with the distance 12 being maintained constant. 
Thus, the overlapping area between the chuck actuation 
mechanism 22 and friction tube 45 increases as illus 
trated in FIG. 12. 
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The pressure applied to the writing point end is then 
released. Since the engagement force Fs of the locking 
ring 16 is greater than the recovery force of the first 
spring 14, the slider 10 maintains its retracted position. 
On the other hand, the collet chuck mechanism 18 is 
advanced due to the greater recovery force of the third 
spring 33. This means that the collet chuck mechanism 
18 functions to advance the lead Aagainst the resistance 
of the lead retainer 13. As shown in FIG. 13, the collet 
chuck mechanism 18 is advanced the distance 12, and 
therefore the lead is extended by distance 12 from the 
end of the tube 9, until the pusher 25 of the chuck-actua 
tion cylinder 22 abuts against or strikes the cylindrical 
portion 12 of the slider 10. 
When the slider 10 is pushed by the pusher 25, the 

slider 10 is moved out of engagement with the locking 
ring 16 and advances the distance 11 by means of the 
recovery force of the first spring 14 until the annular 
projection 11 abuts against the shoulder 4 of the casing 
1. The collet chuck mechanism 18, on the other hand, is 
advanced the remaining distance, namely, the distance 
11 minus 12, until the spring receiver 43 abuts against the 
inner end of the middle part 1b of the casing 1, as illus 
trated in FIG. 14. There is a relative lag between the 
advance of the slider 10 and the advance of the collet 
chuck mechanism 18, but these elements can be re 
turned to their normal position with the aforementioned 
projected condition of the lead being maintained for the 
following reasons. While the lead held by the lead re 
tainer is forcibly advanced the distance 11 by means of 
the first spring 14, the chuck-actuation cylinder 22, on 
the other hand, is decelerated by the frictional resis 
tance so as to advance slowly the distance (11-12). Since 
the grasping force Fg of the lead retainer is greater than 
the force F2 of the second spring 23, the lead which is 
advanced together with the lead retainer 13 compresses 
the second spring 23 to feed the lead engaging collet 20 
forwardly such that the balls 24 are positioned at an 
enlarged or greater-diameter portion of the tapered 
guide surface 21 to decrease or weaken the grasping 
force of the lead engaging collet 20. Thus, the lead held 
by the retainer 13 moves together with the slider 10, and 
therefore, the length of the lead projected from the 
slidable tube 9 is always lz and remains unchanged 
throughout the stages of FIGS. 13 and 14. 
The pencil described with reference to FIGS. 11 to 

14 functions to prevent excessive projection of the lead 
from the writing point end of the pencil even though a 
user tries to apply a pressure successively against the 
writing tip end. If the lead is projected further in accor 
dance with every step of successive mainpulation of 
applying such pressure, there will be a danger of lead 
breakage during writing. The function manner in which 
a possible excessive lead projection is prevented will 
now be described. 
Assuming that a thrust is applied to the projected lead 

when it is in the position of FIG. 14, the distance the 
lead will retract will be 11-12, which is different from 
that of the stage shown in FIG. 11. Accordingly, the 
distance illustrated by 1's in FIG. 12 will be reduced by 
the distance lz. Assuming further that the length of the 
projecting lead is 212, the distance the lead retracts in 
that case would be 1--2l2, and the distance 's will be 
reduced by the distance 212 which will cause the projec 
tion 22a to abut the end 40 of the middle part 1b of the 
casing. In this case, however, retractions of the chuck 
actuation cylinder 22 and of the collet 20 are not limited 
by their rear ends since the parts are assembled in a way 
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to satisfy the inequity ls<l3<14. If additional thrust is 
applied to the projected lead and/or the tube 9 after the 
projection 22a contacts the end 40, it will be understood 
that the grasping force of the collet 20 increases and 
that a firm engagement between the collet 20 and the 
lead is produced. Accordingly, the user can feel a 
strong resistance and can release the pressure against 
the lead. Any successive application of pressure against 
the lead or against the lead and tube will similarly make 
the user feel the strong resistance. Therefore, the length 
or distance the lead will project from the slidable tube 9 
will be constant. 

In the mechanical pencil according to the present 
invention, slider 10 is locked, though temporarily, by 
the locking ring 16, and the number of parts can be 
reduced in comparison with the structure suggested by 
aforementioned U.S. Pat. No. 2,865,330 which incorpo 
rates jaws in the locking collet chuck mechanism. 
FIGS. 15A, 15B, 15C and 16 show a modified struc 

ture exhibiting the aforementioned function to prevent 
excessive lead projection. FIG. 15A illustrates a locking 
ring 16, which is generally made of resilient material 
such as rubber, mounted on the slider 10, while FIG. 16 
shows the locking ring 16 mounted on the inner wall of 
the forward part 1a of the casing 1. However, the struc 
ture of FIGS. 15A-15C is preferable since the locking 
ring 16 in the embodiment of FIGS. 15A-15C can be 
mounted in a stretched condition. The stretched mount 
ing is preferred since a clear "click” sound can be pro 
duced when the temporary locking of the slider 10 is 
completed, which will be described hereinafter. 
The part which will coact with the locking ring 16, 

namely, an inner surface within the forward part 1a in 
FIG. 15A and the outer surface of the slider 10 in FIG. 
16, has a tapered portion 52 or 52' and a recess 53 or 53'. 

In the embodiment of FIGS. 15A-15C, the slider 10 
has a first annular projection 11 which will abut against 
the shoulder 4 of the casing and a second annular pro 
jection 55 to define with projection 11 an annular 
groove 51 for securing the locking ring 16. The cylin 
drical member 30 has the tapered portion 52 which 
defines a protrusion 54, the recess 53 and a shoulder 56. 
The recess 53 is formed between the protrusion 54 and 
the shoulder 56. On the other hand, in the structure of 
FIG. 16, the slider 10 has the tapered portion 52', the 
recess 53' and a protrusion 54 while the cylindrical 
member 30 has an annular groove 51' on its inner sur 
face for securing the locking ring 16. 
The operation of the modified structure will be de 

scribed with reference to FIGS. 15A through 15C. 
FIG. 15A shows the slider 10 positioned at its forward 
extremity by the action of the first spring 14. By appli 
cation of thrust against the slidable tube 9 and the lead 
to cause the slider 10 to move to its retracted position, 
the tapered portion 52 is engaged with the locking ring 
16. At the moment of the engagement between the two 
elements 16 and 52, the user can feel a progressive in 
crease of resistance. Thereafter, when the locking ring 
16 reaches the protrusion 54, namely, a reduced-diame 
ter portion of the cylindrical member 30 as illustrated in 
FIG. 15B, the resistance felt by the user will become 
maximum. Immediately after the locking ring 16 re 
tracts beyond the protrusion 54, the user can feel that 
the resistance has become minimum because the locking 
ring 16 is positioned, at this stage, within the recess 53. 
Further, the locking ring 16 which has been compressed 
by the protrusion 54 is returned with a "click' to its 
original shape as soon as the ring 16 goes beyond the 



4,504,163 
13 

protrusion 54, the click being audible to the user. There 
fore, the user can release the thrust applied against the 
writing tip of the pencil. Even though an over-thrust 
should be applied against the writing tip end of the 
pencil to cause the projection 55 on the slider 10 against 
the shoulder 56 of the forward part 1a of the casing 1, 
the user can feel a great resistance after he feels the 
aforementioned minimum resistance, and he can stop 
immediately his action of applying the thrust. There 
fore, any breakage of parts of the pencil due to over 
thrust can be eliminated. Besides, in order to lock the 
slider 10 temporarily after the thrust is released as 
shown in FIG. 15C, the parts can be readily designed so 
that the engagement force between the locking ring 16 
and the recess 53 is greater than the recovery force of 
the first spring 14. Moreover, the slider 10 is urged by 
the first spring 14 without any looseness while the slider 
is in a temporary engagement with the cylindrical men 
ber 30. In place of the locking ring 16 of resilient materi 
als such as rubber, a C-shaped washer of an appropriate 
metal can be employed. 
FIGS. 17, 18 and 19 show further modifications in 

which the slider 10 can be locked at its retracted posi 
tion within the casing 1 for the purpose of preventing 
the lead A from projecting unexpectedly and errone 
ously even though a shock or pressure is applied to the 
tube 9 of the slider 10 when, for example, the pencil is 
carried in the user's pocket. 

In FIG. 17, the cylindrical member 30 is axially mov 
ably mounted within the forward part 1a, and can be 
locked at a predetermined position relative to the casing 
1 by means of a friction ring 60. The friction ring 60 is 
designed such that it has a frictional engagement force 
for engaging the cylindrical member 30 with the for 
ward part 1a of the casing 1, the frictional engagement 
force being greater than the engagement force between 
the slider 10 and the cylindrical member 30 by means of 
the locking ring 16. An abutment ring 61 is fixed to the 
rear end of the slider 10 so that the ring 61 will contact 
with the rear end of the cylindrical member 30 and limit 
the forward movement of the slider 10. The other ele 
ments such as the collet chuck mechanism and its asso 
ciated parts and structure are similar to those of the 
previous embodiment, and a further detailed description 
will not be made. 
The operation of the locking of the slider 10 for the 

prevention of unexpected lead projection will be de 
scribed. The push button (not shown) is actuated to 
release the grasping force of the collet 20 and to urge 
the chuck actuation cylinder 22 against the slider 10. 
Then, a thrust is applied against the writing tip end of 
the pencil so that the slider 10 as well as the lead A and 
chuck actuation cylinder 22 are retracted. Thus the 
slider 10 is temporarily locked at the predetermined 
position of the cylindrical member 30 as described with 
reference to the previous embodiment. If a further 
thrust is applied, the cylindrical member 30 is retracted 
against the frictional resistance produced by the friction 
ring 60, and finally the cylindrical member 30 is disen 
gaged from the forward part 1a of the casing 1. Thus, 
the friction ring 60 is positioned at the rear of the shoul 
der 6, while the slider 10 is positioned at its temporary 
locking position by means of the locking ring 16, and 
the chuck-actuation cylinder 22 is positioned at its re 
tracted position against a resilient force of the third 
spring 33. 
When the aforesaid thrust is released, the chuck actu 

ation cylinder 22 is advanced by the recovery force of 
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the third spring 33. Similarly, both the cylindrical mem 
ber 30 and slider 10 are advanced. After the movement 
of the elements 10, 22 and 30, the cylindrical member 30 
stops further forward movement due to the friction ring 
60, but the slider 10 is unlocked by the third spring 33 
and is then advanced further by the first spring 14. At 
the same time, the chuck actuation cylinder 22 is also 
advanced, and contacts the rear end of the slider 10. 
Then the compression force added to the third spring 33 
is released, and the abutment ring 61 of the slider 10 is 
held between the cylindrical member 30 and the pusher 
25 of the chuck actuation cylinder 22. Thus the slider 10 
can be locked in the retracted position. 

In FIG. 18, the cylindrical member 30 is fixed to the 
forward part 1a of the casing, but has an additional 
protrusion 63 in addition to the protrusion 54 so that a 
recess 53 is formed between the two protrusions 54 and 
63 for receiving the locking ring 16 temporarily. Rela 
tive to the slider, the cylindrical member 30 is designed 
so that the protrusion 54 engages the slider with an 
engagement force smaller than the recovery force of 
the third spring 33 while the other protrusion 63 en 
gages the slider with an engagement force greater than 
the recovery force of the third spring 33. Locking of the 
slider is accomplished by applying a further thrust 
against the writing tip end of the pencil to cause the 
slider 10 to be retracted until the locking ring 16 is 
received by a recess 64 which is formed at the rear of 
the protrusion 63. 

In FIG. 19, the slider 10 and cylindrical member 30 
are similar in structure to the like elements of the previ 
ous embodiments, for example, of FIG. 15A. However, 
in the structure of FIG. 19, the pusher 25 is axially 
movable relative to, but frictionally engaged with, the 
chuck actuation cylinder 22. Frictional resistance be 
tween the pusher 25 and the chuck actuation cylinder 
22 is designed to be greater than the frictional resistance 
produced between the locking ring 16 and the protru 
sion 54 on the cylindrical member 30, but smaller than 
the recovery force of the third spring 33. This structure 
permits the slider 10 to be locked at its retracted posi 
tion similar to the embodiments of FIGS. 17 and 18. 
FIGS. 20, 21 and 22 show a modified structure of the 

collet chuck mechanism 18. The collet chuck mecha 
nism has a lead engaging collet 20, chuck actuation 
cylinder 22 having a tapered guide surface 21, and a 
second spring 23. In this embodiment, the collet 20 has 
first recessed seats 19 for rotatably securing two rotary 
members 24 such as balls and second recessed seats 19' 
for rotatably securing two additional rotary members 
24'. The first seats 19 are positioned in a staggered rela 
tion relative to the second seats 19' in such a manner 
that the first seats 19 are shifted by about 90 around the 
axis of the mechanism relative to the second seats 19' as 
best shown in FIG. 21. The provision of the additional 
rotary members 24' can prevent the lead engaging collet 
20 from being radially moved or rattled since the collet 
is axially movably held on one hand by the rotary mem 
bers 24, and on the other hand by the other rotary mem 
bers 24' which contact a flat inner wall 22a of the chuck 
actuation cylinder 22. Preferably, the second recessed 
seats 19' for the retary members 24' are formed at the 
end portion of slits or splits 20a of the lead engaging 
collet 20 so as not to disturb the function of the collet 
for grasping or releasing the lead. 
FIGS. 23 through 26 show additional modifications 

for providing the function of preventing the lead A 
from unexpectedly and unintentionally projecting from 
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the slidable tube 9 when the pencil is held in the user's 
pocket. 

In the structure shown in FIGS. 23 and 24, a clip 70 
and a push-button 71 are disposed at the rear end of the 
rearward part 1c of the casing 1 in a generally known 
manner. The rearward part 1c, which will be described 
simply as casing 1c hereinafter, has an elongated slit 72 
in alignment with the clip 70. The magazine 26, which 
is connected with the connector 44 and frictionally 
engaged with the chuck actuation cylinder 22, has a slit 
73 substantially aligned with the slit 72 of the casing 1a. 
The magazine 26 includes therein an inner member 74, 
preferably in the form of a tube, axially movably 
mounted within the magazine 26. The inner tube 74 has 
a tubular member 75, which can be integral with the 
tube 74, at its forward end which can abut against and 
push the lead engaging collet 20 when the inner tube is 
advanced toward the writing tip end. An actuator 76 
which has a head 76a and a foot 76b is pivotally 
mounted on the magazine 26 by means of a supporter 77 
such that the head 76a projects outwardly from the slit 
72 while the foot 76b contacts the rear end of the inner 
tube 74, as illustrated. In the illustrated embodiment, the 
supporter 77 is a spring one end of which is engaged 
with the actuator 76 and a substantial portion of which 
is firmly mounted: around the magazine, but the sup 
porter 77 can be of any other suitable configuration and 
can be fixed to an inner wall of the casing 1a if the 
actuator 76 is pivotally mounted. 
When a user places the pencil into his pocket after 

finishing his writing so that a cloth C of the pocket is 
positioned between the clip 70 and the casing 1, as illus 
trated. In FIG. 24, the actuator 76 is pivoted by the 
movement of the cloth C to cause the foot 76b to push 
the inner tube 74. Then, the lead engaging collet 20 is 
advanced together with the rotary members 24 which 
had been engaged by the tapered guide surface 21. Con 
sequently, the lead engaging collet 20 is opened to re 
lease the lead. Therefore, even if a pressure or thrust is 
applied against the writing end tip such as the slidable 
tube 9 the pencil is carried in the pocket, the lead A will 
not accidentally project from the slidable tube since the 
collet 20 is open and does not engage the lead. In this 
instance, the lead A is, of course, frictionally held by the 
slider 10 and lead retainer 13, and the lead A does not 
drop out of the pencil due to its own weight. 
When the pencil is removed from user's pocket for 

the purpose of writing, the pivoted actuator 76 is re 
turned to its original position (FIG. 23), and the inner 
tube 74 and the collet 20 will be retracted to their origi 
nal position by a force of the second spring 23. The 
inner tube 74 is made of a light weight material so that 
its own weight does not cause the collet to be advanced. 
Other parts such as, for example, locking ring 16, 

cylindrical member 30, springs 14 and 33, and the rela 
tive position of these elements are substantially similar 
to those of the previous embodiments, particularly of 
the embodiment of FIG. 15A, and no further detailed 
description will be given. 

FIGS. 25 and 26 show modified forms of the actuator 
76 shown in FIGS. 23 and 24. In FIG. 25, the actuator 
is in the form of a roller 76 rotatably supported on the 
casing 1c by a plate 78 such that a part of the roller 76 
projects outwardly from the slit 72 and the other part 
projects inwardly from the slit 73 in the magazine 26. 
The roller 76 is frictionally engaged with the inner pipe 
74 so that the inner pipe 74 can be advanced by the 
roller 76 when the roller is rotated by entry of the 
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pocket cloth. When the inner pipe 74 is advanced, the 
engagement of the collet (20 of FIG. 23) with the lead 
is released, similar to the operation described with refer 
ence to FIGS. 23 and 24. When the pencil is removed 
from user's pocket, the inner pipe 74 as well as the collet 
will be retracted by the second spring 23 (FIG. 23) 
similar to the previous embodiment, but an additional 
spring (not shown) may be provided at a suitable posi 
tion so as to facilitate the retraction of the inner tube 74. 
Further, application of thrust against the writing tip end 
of the pencil can retract the collet 20 and the inner pipe 
74 to their initial position shown in FIG. 23. The inner 
tube 74 may have a planar shape. 

In the modification shown in FIG. 26, the actuator 76 
has a semi-spherical head 76a projecting from the slit 72 
of the casing 1c, foot 76b and stem 76c. The actuator 76 
is supported in position by a supporter 78. A helical 
spring 79 is disposed between the head 76a and foot 76b, 
and around the stem 76c so that the actuator is movable 
toward an axis of the pencil against the resilient force of 
the spring 79. The foot 76b has an inclined surface 76d 
inclined in a direction such that when the actuator is 
depressed by admission of user's pocket-cloth the actua 
tor means inwardly and forciably advances the inner 
tube 74. Movement of the inner tube 74, of course, 
drives the lead engaging collet 20 (FIG. 23) toward the 
writing point end to release the engagement of the col 
let with the lead, similar to the previous embodiments. 
Thus, the lead will not be accidentally projected even 
though a thrust is applied to the writing point end when 
the pencil is held in the user's pocket. 
Although the present invention has been described 

with reference to the preferred embodiments thereof, 
many modifications and alterations may be made within 
the spirit of the invention. 
What is claimed: 
1. A mechanical pencil comprising: 
a tubular casing means; 
slider means axially slidably mounted within said 

tubular casing means and constituted by a lead tube 
projecting from the writing end of said tubular 
casing means, a cylindrical member fixed to said 
lead tube, and a lead retainer mounted within said 
cylindrical member for frictionally holding lead 
therein; 

first spring means mounted between said slider means 
and said tubular casing means and engaged only 
between said casing means and said slider means 
and biasing said slider means towards the writing 
end of the pencil; 

collet chuck mechanism having: 
a lead engaging collet axially movably mounted 

within said tubular casing means, 
a chuck actuation device axially slidably mounted 
between said tubular casing means and said lead 
engaging collet, and 

second spring means mounted between said chuck 
actuation device and said lead engaging collet 
and for biasing the lead engaging collet into a 
retracted position relative to said chuck actua 
tion device; 

third spring means in said casing means and having 
the forward end engaged only with said chuck 
actuation device for biasing said chuck actuation 
device towards the writing end of the pencil, 

said collet chuck mechanism being normally spaced 
from said slider means in a direction away from the 
writing end of the pencil and retractable against 
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said third spring means through lead engaged 
within said lead engaging collet with the positional 
relation of said collet chuck mechanism relative to 
said slider means being maintained constant when 
said slider means is retracted; 

a tubular lead magazine coaxially and slidably 
mounted within said tubular casing means and 
being coactable with said chuck actuation device; 

locking means in said tubular casing means at a posi 
tion adjacent said slider means and frictionally 
engaging said slider means when said slider means 
is retracted to a rearward position for holding said 
slider means fixed relative to said casing means in 
the rearward position, the frictional resistance be 
tween said locking means and said slider means 
being greater than the recovery force of said first 
spring means; and 

pusher means fixed to the end of said chuck actuation 
device which is toward said writing end for push 
ing said slider means for releasing the said slider 
means from its temporary engagement into said 
locking means at the rearward position to permit 
the slider means to move forward under the force 
of said first spring means, 

whereby when an axial thrust is applied to the writing 
end of the pencil, the slider means and the collet 
chuck mechanism are retracted within said tubular 
casing with their positional relation being main 
tained constant, and when the axial thrust against 
the writing end of the pencil is released, said collet 
chuck mechanism is advanced with the lead 
grasped therein to advance the lead out of the lead 
tube while said slider means is held at the rearward 
position, and then the slider means with the lead 
projecting therefrom is pushed by said pusher 
means and advanced to its initial position by the 
recovery force of said first spring means. 

2. The mechanical pencil according to claim 1, in 
which said magazine has a friction tube at one end 
thereof, said friction tube being frictionally slidably 
engaged with said chuck-actuation device, said lead 
engaging collet comprising a reception part for receiv 
ing an axial thrust from said magazine, said third spring 
means being mounted between said magazine and said 
chuck-actuation device, said pusher means being in an 
axial confronting relation with said slider means with a 
certain distance therebetween in the normal position, 
said certain distance being smaller than the retracting 
distance of said slider means. 

3. The mechanical pencil according to claim 1, in 
which said lead engaging collet has a plurality of reces 
ses and rotary members rotatably held in said recesses, 
said chuck-actuation device being cylindrical and 
mounted around said lead engaging collet, said chuck 
actuation device having a tapered surface coactable 
with said rotary members. 

4. The mechanical pencil according to claim 3, in 
which said recesses are in a plurality of circumferential 
rows and the recesses in one row are circumferentially 
staggered relative to the recesses in the other row. 

5. The mechanical pencil according to claim 1, in 
which an axially slidable tube member is mounted 
around said chuck-actuation device and extends axially 
over said magazine, said tube member having a forward 
end axially engageable with said chuck-actuation device 
and a rear end for receiving an end of said third spring 
means, said magazine having a projection around its 
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outer surface, said projection being frictionally engaged 
with said rear end of the slidable tube member. 

6. The mechanical pencil according to claim 1, in 
which said locking means is an annular member made of 
a resilient material. 

7. The mechanical pencil according to claim 1, in 
which said locking means is a C-shaped member of 
metal. 

8. The mechanical pencil according to claim 1, in 
which an axially slidable tube member is mounted 
around said chuck-actuation device, said tube member 
having a rear end for receiving one end of said third 
spring means, said rear end of the tube member being 
engageable with said chuck-actuation device, said 
chuck-actuation device being frictionally engaged with 
said magazine. 

9. The mechanical pencil according to claim 1, in 
which said pencil has means for holding firmly said 
slider means in its retracted position relative to said 
tubular casing means so that the lead does not project 
accidentally when an unexpected thrust is applied 
against the writing tip end of said pencil. 

10. The mechanical pencil according to claim 1, fur 
ther comprising a cylindrical member fixed to the inner 
wall of said tubular casing means in the vicinity of said 
slider means, said tubular casing means having a shoul 
der therein defining a recess for securing said locking 
means therein, said slider means having a projection 
thereon against which one end of said first spring means 
abuts, the other end of said first spring means abutting 
said cylindrical member. 

11. The mechanical pencil according to claim 1, fur 
ther comprising a cylindrical member fixed to the inner 
wall of said tubular casing means in the vicinity of said 
slider means, said cylindrical member having a tapered 
surface, a recess and a reduced inner diameter portion 
slightly smaller than the outer diameter of said locking 
means between said tapered surface and said recess, said 
sider means carrying said locking means, whereby 
when an axial thrust is applied against said slider means 
sufficient to overcome the frictional resistance between 
said locking means and said reduced diameter portion, 
said slider means is retracted with an audible sound and 
held temporarily at its retracted position. 

12. The mechanical pencil according to claim 1, fur 
ther comprising a cylindrical member fixed to the inner 
wall of said tubular casing means, said cylindrical mem 
ber having an annular recess therein holding said lock 
ing means therein, said slider means having a tapered 
surface, a recess and a projecting portion having a 
slightly larger outer diameter than the inner diameter of 
said locking means between said tapered surface and 
said recess. 

13. The mechanical pencil according to claim 1, in 
which said pencil comprises further: 

(a) a clip connected to the rear end of said tubular 
casing means for holding the pencil on the user's 
pocket, 

(b) said tubular casing means having a first slit 
therein, said first slit being positioned adjacent to 
and in alignment with said clip, . 

(c) said magazine having a second slit therein in align 
ment with said first slit, 

(d) an inner tubular device freely slidable within said 
magazine, said inner tubular device being axially 
movable into engagement with said lead engaging 
collet for moving said collet toward the writing 
end of said pencil, and 
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(e) an actuator mounted in a fixed position relative to 
one of said tubular casing means and said magazine, 
said actuator having a first portion projecting out 
wardly from said first slit and a second portion 
engageable with said inner tubular device and 
being movable around said fixed position for, when 

a pocket cloth enters the space between said clip and 
said tubular casing means, said actuator is noved to 
push said inner tubular member in a direction to ad 
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20 
vance said lead engaging collet against said second 
spring means, thereby releasing engagement of said lead 
engaging collet with the lead so that the lead is not 
projected accidentally when an unexpected thrust is 
applied against the writing end of said pencil. 

14. The mechanical pencil according to claim 1, in 
which the force of said second spring means is smaller 
than the lead grasping force of said lead retainer. 

ck sk k it s 


