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The- present invention relates to mechanical Figure 5 is an axial section of the pencil of
pencils and particularly to collets therefor. | Figure 1. B | '_
- A purpose of the inventlon is 10 support the Figure 5¢ is an enlarged fragment of Figure-5,
lead on the carrier of a mechanical pencil by &  with the collet compressed longitudinally in a
spiral spring collet which will provide resilient ¢ lead-changing position.. . -
mounting of the lead. | Figure 5b is an elevation of an alternate type
A further purpose is to employ a spiral spring  construction which embodies the tip of the pres-

 collet which has a free height of the spring at ent invention without further improvement.

1east twice the solid height, and preferably about  This form shows flat ends on the spring.
three times the solid height, and desirably not 10  Pigures 6 to 9 inclusive are respectively sec-
over ten times the solid height. | tions on the lines 6-—8, T—171, 8—8 and 9—9 of

A further purpose is to employ & flat at either Figure 5, to enlarged scale. | o
or both ends of the spiral spring. ~ Figure 8q is an enlarged section corresponding

A further purpose is to mount a spiral spring to Figure 8, showing the segments in retracted
collet on a carrier behind the shoulder of a tlp 15 position. The segments have been omitted In
opening which- will. engage and longitudinally Figure 8 for clarity in illustration. -
compress the spring, so that the spring will tend Figure 8b is a view corresponding to Figure 3a
to release the lead by enlargement of its internal hut showing one segment advanced and the other
diameter as it longitudinally compresses. segments locked out. | |
A further purpose is to provide a tapering end 20  Figure 9¢ is an enlarged section corresponding
on the carrier smaller at the forward end and  to Pigure 9, omitting the leads in the reservoir
larger behind the forward end and to mount the and showing the selected seement further for-
spiral spring on the tapered portion. | wardly advanced, while omitting the other leads

A further purpose is to guide the lead by the' shown in Figure 9.
walls of the tip opening and compress the co_llet % Figure 10 is an enlarged rear end elevation of

Ex
&

by the internal shoulder oi the tip. the tip of Figure 1.

A further purpose is to move the spiral spring . -~ Pigure 11 is an enlarged interior elevation,
collet up along the tapered portion of the carrier partially broken, of a segment, collet and lead
in compression when the carrier moves forward of Pigure 1. |

Figure 12 is a side elevation of Figure_li.'

and engages the forward end of the collet against
Figure 13 is an enlarged section of Figure 11

the inside shoulder of the tip, thereby collapsing

rhr
;."i

the collet and making it travel up the tapered on the line 13—13, showing also the helix and the
portion, while at the same: time employing the nut in position for the pawl fo pass over the
resilient extension of the collet to release and ratchet face of a segment. | .
oxtend forwardly beyond the carrier and grip Figure 14 is g view similar t0 Figure 13, but
the lead when the carrier retracts. - " showing an additional adjolning segment, with
Further purposes appear in the specification the pawl and driving projections in selecting po-
and in the claims. | . - sition with respect to the first segment.
" In the drawings we have chosen to- illustrate Figures 15 to 18 inclusive are enlarged sections
one only of the numerous embodiments in which of Ficure 11 on the lines 15—158, 16—I16, 11—Ii7,
our invention may appear, selecting the forms = {8—I8 respectively. o o
‘shown from the standpoints of convenience in In the drawings like numerals refer to like
illustration, satisfactory operation and clear dem- parts throughout.
anstration of the principles involved. The present invention is concerned with collet
Figure 1 is-a side elevation of the preferred constructions for supporting the leads from car-
embodiment of the invention partially broken 45 riers of mechanical pencils, especially of the type
away to show the reservoir for spare leads inside  in which multiple colored leads are used. |
the {ip. | | o ~ In the prior art collets have normally been ol
Figure 2 is an exploded perspective, partially a spring metal construetion having resilient fin-
nroken away, of the helix and nut assembly of gers which are subject to permanent deformation
PFigure 1. | 50 and breakage and thus have limited life. In ac-
Tigure 3 is an exploded perspective partially cordance with the present invention, the lead is
hroken away, of the segments,_collets and leads supported from the carrier by a spiral spring
of Figure 1. | | collet which performs several different functions
Figure 4 is an exploded perspective of the as follows: |

LY

warrel, clip and tip of Figure 1. w1, The“spira,i spring holds the lead.
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2. The spiral spring yields laterally without re-
leasing the lead, so that the lead can be at
slightly different alignment from the carrier and
the lead can be guided by the walls of the tip
opening to center the lead and steady it.

3. When the carrier is moved forward the col-
let can be engaged on the inside shoulder of the
tip, and the spiral spring can be compressed
longitudinally. As the spiral spring compresses
1ts inside diameter increases, and it will release
the lead often before the collet is compressed far
enough to force the collet bodily backward on
the carrier.
be forced up on the carrier, against increased re-

sistance due to the tapering of the end of the

carrier, which tends to enlarge the sprmg 05 1t i3
forced up on the carrier.

4. When the carrier moves rearwal dly on the
inside of the tip opening the spiral spring collet
expands longitudinally and is free to engage and
grip g lead. If the collet has been compressed
far enough to travel up the taper of the forward
end of the carrier, when the compression is re-
leased the collet will travel down the tip in ex-

panding and projeet thﬂ free end of the spring
beyvond the carrier.

The spring of the collet of the invention is not

of the type which is close wound so that the sclid
height and free height are the same. In the
spring of the collet of the invention, the free
height is not less than twice the solid height, and
preferably about three times the solid height.
Therefore the pitch distance from center to
center of successive turns in the free coil is at
least twice the wire dlameter It is preferahle
to use a spring whose free height is not more than
ten times its solid height.

The spiral of the spring may of course be ather
- right or left hand.

- At either end, the spring may if desired be flat-
tened without departing from the roandnﬂss Of
the curvature.

In a typical example. where the gplmﬁ was of
music steel wire 0.010 inch in wire diameter, and
the inside diameter of the coil was slightly less
than the outside diameter 01 the lead, eleven
turns of wire were used in 5 inch. Any other
character of spring wire, such as Phosphor
bronze, brass, or beryllium cobper may be used.

The wire

though it can be of square hexagonal or othel
¢ross section.

While these principles as outlined herein can
ve applied to any desired character of mechanical

pencil with any suitable carrier movement, if is .

considered that they will have their widest appli-
cation with a psncil of the character embodied
in C. Walton Musser’s U. 8. patent apulication,
Serial No. 189,209, filed Qctober 10, 195G, for NMe-
chanical Pencil. ccordingly while it is nct de-
sired to limit the user ¢f the invention to anvy
particular form of mechanical pencll, the Musser
Jorm is illustrated herein as a desirable forim with
‘which the collet will find wide application.

Considering first the form of Figures I to 15
Inclusive, the pencil to which the invention is
applied includes g barrel 48, g tip £, a helix 42,
& clip 43, a barrel band 44, a friction spacer 435,
a. nut or shoe 44, segments 47 and collets 68. The
invention  is
collets.

The saarrel is very desirably made from a clear
or transparent plastic, such as polystyrene or
methyl methacrylate, and includes a generaily
tubular barrel portion 38, suitably of cylindrical

Cross section is preferably round, al-

particularly concerned with the -

10

If desired, however, the collet can

20

2
&1

39

44

o
|

6, 17, 8,

sides of the cross section &i,
O each side, lands 88

order of 0.016 inch in a particular example.

4

exterior contour as shown, having a polygonal
interior cross section &1 as best seen in Figures
3¢ and 8b. The actual form sheown is
nexagonal to correspend with the six gvailahle

- colors, but it will be understood that any suitable

polygonal form such as triangcular, rectangular,
pentagonal, hexagcnal, heptagonal, cctagonal,
nonagonal or the like may be employed for the
Cross section.

The barrel interior maintaing the same gen-
erally polygonal cross section from the rear end
28 shown in Figures 6 and 7 to a nosition ap-
proaching the middle as shown in Ficuresg 8, 8a
and 80 except that there is suitably g slight
tavering convergence toward the forward end
which aids in withdrawing cores, forces or plugs
from the mold and which guides the pronelled
segment slightly toward the center as lafer ex-
plained. The amount of this taper may be com-
paratively slight. In an 2ctusal embodiment, for
example, a convergence of 0.015 inc h.between the

~opposite barrel nolvegs nal ald@f}, ]Jaaheen founr:l

to be adequate.

Forward of the mnﬂrallv nniform polyﬂ'c}nal
cross section as just deseribed, a forward exten-
sion 52 is provided of reduced externzal] and in-
ternal diameter as shown in Figures 4, 5, 9 and
8a. The reduced nortion 52 of the barrel has an
m*‘ernal croes section &3 which is well shown in
PFigures 8, 8b, 8 and 8¢ and may be aptly described
as duopolygonal or in the actual case duohexag-
onal, constituting as it does a hexagonal cross
section within ancother hexsgonal section for the
pburpose of guiding and prepelling or repelling the
segment as later explained. The duohexagonal
structure compvrises basically polveonal sides &4
which are considerably closer together than the
and, at the middle
which extend toward the
interior of the cross section and extend longi-~
tudinally. In the preferred embodiment, where
SiX sides are used (Figure 9q), the adjoining side
56 of each land 5§ is deszrably paraliel with the
adjcining side ‘of the next land and also with
adjoining sides of the opposite pair of lands. the
sides 8% of the lands therefore being capable of
functioning with the inner surfaces 57T of the
lands as retaining and guiding surfaoces for the
propeiling and repelling segiment. The space be-
tween each pair of landg represents four sides

0i an incomplete hexagon having equal sides and

angies of 120°, within reasonable tul..._.rajnoe as
seen in Figure 8a) . -

The Interior cross sectmn vo desirably con-
verges toward the forward end, so that the cross
section tapers slightly, the amount of convergence
of opposing sides 84 of the polygon being of the

‘The
convergence alds in withdrawing mold parts anda

also aids in guiding the propelled segment toward
the center as later expilained.

The sides 54 of the basic polygon in the CTOSS
section through the barrei portion %2 are longi-
tudinally in line with the sides of the polygon
In the portion 58 of the harrel so that s segment
sliding along the side of the polyson in the por-
tion 50 will curres;:,ondmgly encounter the side
Of a similar polygon in the portion 52

An aprupt inward cam surface is provided at

38 between the sides of the polygon of portion

58 and of portion 82, desirably disposed at some
steep angle to the axis preferably of the order
of 40°. As best seen in Figures 8 and 8b, this
cam face 1g itself polygonal in end elevation and
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includes inwardly extending cam portions 80 on

the ends of the lands 53.. |

“The outside of the barrel portion 52 of reduced
éross section has at positions corresponding to
the sides of the basic internal polygonal CIross
section, grooves 61 extending longitudinally al-
most but not quite to the ends of the reduced
parrel portion 52. Ribs 62 separate the grooves
61 and an annular portion 63 closes the forward
ends. The rearward ends of the grooves 61 are
“closed by the cams 38, | |
The forward end of the barrel 1s provided with

the tip 41 which is fastened to the barrel in any

suitable manner preferably by a snap action as

iater explained. The tip has an inner bore 64

which surrounds the reduced portion 52 of the
barrel, which then gradually tapers or CONVErges
at 65 toward a collet well 66 near the forward

end which again tapers or Converges at 67 into
o center lead guiding opening 68 best seen. In -

Figures 5 and 5a¢. The exterior portion of the

o 6 _
is‘located a hub 81 of reduced cross section com-~ |
pared to- the head and which is suitably posi-
tioned immediately inside the rear end of the

" parrel. The hub has an annular outside groove

Gt

10

tip gradually converges at 70 toward the for-

ward end. . - - | -
The rear end of the tip is preferably provided
with a metallic tip band T1 which protects the
tip against any tendency to streich or split. The
tip may be made-of any suitable material, but
it is ‘generally preferable to employ a plastic such
as polystyrene, cellulose acetate, cellulose acetate

putyrate, phenol-formaldehyde, urea-formalde- ¢

hyde or the like rather than metal.

- To render the tip readily removable and at the
same time permit it to be inserted easily into
position, the interior bore 64 of. the rearward por-
tion of the. tip is provided with grooves T2 as
best seen in Figures 4 and 10 which correspond
in placement to the positions of the ribs 62 and
are sufficiently deep to.allow the tip
longitudinally over the ribs without undue fric-
tion. when the grooves 12 are aligned circum-

ferentially with the ribs 62. Between the grooves

12 are flats or lands 13 which ‘are comparatively
shallow, suitably being  of the order of a few
thousandths of an inch, so that after the tip
is inserted in place on the barrel with the grooves
12 corresponding in position with the ribs 62, a
slight twisting. of
barrel will.lock the
the outer circumferential edge of the ribs 64
against the lands 13 on the inside of the tip.

" The opening 68 in the forward end of the tip
in many cases can be without metallic reinforce-
ment, and therefore such reinforcement 1s not re-
garded as essential and has not. been shown,

" While the tip is. shown applied by means. of
the grooves and lands, it will be understood that
the tip may be.secured In any other suitable
manner as described. | -

to slide

10
wardly from the shoe at one position of the clr-

the tip with respect to the
tip on.the barrel by 1 amming

] |
] |

The helix 42 comprises an adjustment head

18 having a socket 79 which receives and friction-
ally holds an eraser 16 and & central inwardly
extending screw portion 1T extending through
the interior to the
tion 50 and provided with a helical thread 18
which may extend in either direction but which,
to agree with the direction of ratchet used, is

Jeft hand as shown., | ‘
The helix may be of any suitable material, but

it is preferable to employ a plastic such as poly-

styrene, cellulose acetate, cellulose acetate-bu-
tyrate, phenol-formaldehyde or urea-formalde-
hyde rather than metal. B

The forward end of the adjustment head 74 '

as best seen in Figure 2. and

is shouldered at 89
portion 11

netween the shoulder and the SCrew

forward end of the barrel por-

60

70

-
o

82 intermediate the ends of the hub.

The barrel portion 58 at one position in the
circumference as best seen in Figures 4 and 8
has an inwardly extending slot 83 and is suitably
provided with a recess 84 forward of the slot.
The clip 43, suitably of resilient metal such as
brass or bronze, has a base portion 8% which
fits in the recess 84 and has a transverse tang
86 which extends through the slot 83 and at its
inner end engages in the annular groove 82 on
the hub 8f of the helix. A sultable U-shaped
resilient friction spacer 87 as best seen in Figures
2 and 6 is placed around the hub between the
hub and the barrel with the open portion of the
U spanning the tang 26, The spacer 87 Iric-
tionally engages the parts by an amount which
is readily predetermined, retards the helix against

excessively free rotation in the barrel and pre-

vents plastic from running on plastic.
- The press-fitting barrel band 44 surrounds the
base portion 85 of the clip and holds the tang in

position-in the groove 82, and the tang prevents

the helix from moving longitudinaliy as it turns
with respect to the barrel. |

A suitable indication 88, shown as a diamona,
on the head 714, aids in orienting the helix for
color-selection as later explained.

The shoe or nut 48, as best seen in Figure 2,
threads on the thread on the helix. The shoe
has internal thread projections $6 which are in

5 the embodiment shown of left hand thread char-

acter to correspond with the threads on the helix.
As shown, the shoe is best formed from sheet
metal or tubing of brass, bronze, keryllitm cop-
per Or sieel. | | g
A driving projection. or dog 21 extends out-
cumference preferably intermediate the ends. At
the rearward end of the shoe g resilient finger
or pawl 92 extends outwardly circumferentially
from the shoe as best seen in Figures 2, 13 and 14.
The pawl is positioned for engagement in the
clockwise direction of the motion of the helix as
viewed from the rear toward the front of the
helix. When the pawl selects, the selected seg-
ment corresponds in circumferential position
with the diamond or other indication 88 so that
the diamond will show what segment has been -
selected. The remainder of the rear end of the
shoe or nut provides an annular surface 93 except

. where-it is broken by the outward projection of

the pawl. :

Positioned radially around the screw portion
of the helix and around the nut are the segments
or carriers 47, corresponding in number to the
number of sides on the polygonal cross section b
(inthe present embodiment there are six shown).
FEach of the segments has (as best seen in Figures
5,11 and 12), a rear inward alighing projection

84 which engages behind the rearward circum-

ferential edge 23 of the shoe when the shoe is in

 its rearward position. The segments also have a

driving recess or groove 8% which receives the
driving projection or dog 9{. The cross section
of the segment between the driving recess 95 and
the aligning projection 36 is generally a fraction
of the polygonal cross section (one-sixth in the
present case), with slight clearance for movement
between segments, thus having as shown in Fig-
ures 7, 13 and 14 an outer edge 96 corresponding

to one"-sfide' of the polygonal cross section i, and
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radial inwardly extending sides 87. The interior

face 88 is a ratchet having a projection or high

portion {89 in position to be engaged by the pawl

when the motion is clockwise looking from the.
rear forwardly as in Figure 14, and having a low

side {8{ which permits the pawl to be cammed
over the ratchet face 88 when the motion is coun-

terclockwise when viewed from the rear toward
the front as in Figure 13.
In effect the rearward portion of the segment

wiiich provides the ratchet, the driving recess and

the aligning projection is in the form of a head
182 which is sufficiently thick in radial dimension

to occupy practically the entire space between the
screw portion of the helix and the inside of the

barrel.

Forward of the driving recess 95 the segment is
reduced in segmental width by diagonal corner
cut-offs 103 (120° angles included) as best seen
in Figure 16, the sides 97 still being generally
radial but not extending fully to the outer cor-
ners, and the outer polygonal side 96’ being nar-

&t

10

rowed by the corner cut-off. The inner surface

164 is conveniently the arc of a circle which ex-
tends to the forward end of the driving recess 95.
In the forms shown in Figure 16 the angle be-

tween the two sides 871 of the segment is desir-

ably 60°.
- The cross section of Figure 16 of the segment
has a slight clearance or is slightly less than one-
sixth of the hexagon so that the individual seg-
ment which is being propelled or repelled can
move readily inwardly as later explained. |

The guiding portion 105 of the segment which
has just been described is joined to the head {02
by a suitably diagonal (preferably 45° to the axis)
cam surface indication (8¢ as best seen in FPigures
11 and 12, which performs the dual function of
showing the posifion of advance of the segment
through the transparent barrel and serving as a
stop for the advance of the segment as later
explained., o

The segment toward its forward end is in-
wardly offset at 107, preferably at an angle of
about 45° to the axis, producing an outer cam
surface which cooperates with the cam surface
58 on the barrel. Forward of the offset 107 2
forwardly tapering circular cross section 108 is
provided which reduces at the forward end to
approximately the diameter of the lead. The

forward end (08 extends diagonally toward the

center and assists in directing the lead to the
center of the tip. |
The detall description thus far given of the

30

be identical. |

which engages the forward end of the spring
collet to compress the spring as shown in Fig-

ure 5a¢. In this form the half-turn 48’ of the

spiral at each end of the spring, while circular,
is flattened when viewed from the side, to rest
flat and push straight from the opposite ends.

As best seen in Figure 9a, when the segment
Is well advanced its guided portion {05 engages
and is guided in the duchexagonal interior of the
barrel portion 52. In this position, the sides 87
of the segment engage the sides 56 of two spaced
lands, while the corner edges {83 engage the bas-
ic polygonal sides 54 of two spaced sides of the
polygon. The outer portion 96’ of the segment
engages the inner surface 57 of the intermediate
land 35. The segment is thus guided and im-

- prisoned against movement out of the desired

path. The segment over the guided portion 105
may 1if desired slightly taper to conform with the
slight taper on the interior of the duopolygonal
Ccross section. - | B

Each individual segment is desirably made
from plastic such as polystyrene, methyl methac-
rylate, cellulose acetate or acetate-butyrate.
phenol-formaldehyde or ureaformaldehyde, col-
ored or coated to-have the same color as the lead
carried by its collet, and the lead in the storage
groove 61 at the same radial position is desira-
kly also of the same color. This is especially
important as it is often impossible to tell from
the exterior appearance of the lead (without
causing the lead to write) whether the lead is
one of several colors which resemble one an-
other. Except for the differsnce in color (see
colors in section on Figure 7) the segments can

In operation of the form of Figures '1- to 18 in-

- clusive, the device is assembled by threading the

40

pencil will be understood to indicate any suit-

able pencil in which the collet of the present in-

vention will find application. The collet com-
prises a spiral spring 110 which surrounds the
forward tapering end 108 of the segment and al-
S0 surrounds and grips the lead {ll. As later

explained, the collet can be compressed longi~

tudinally by engaging the inside of the cam faces
67 in the collet well 66, and when thus com-
bressed will release the lead as shown in Figure
oa. Correspondingly when a lead is positioned
against the forward end of the segment and the
collet 1s then released it will surround and grip
or pick up the new lead. Or the new lead can
be introduced into the expanded collet with a
rotary screwing motion. | |

It will be evident that the collet of the pres-
ent Invention is applicable without using the
Musser collet well 668 and to illustrate this I show
in Pigure 5b a tip 41’ which has a gradual tip 65’
all the way to the tip opening 68 and has a
shoulder 671" immedately inside the tip opening,

70

shoe on the helix, and running the helix up close
to the rear end. The collets are mounted on the
segments. The various segments are then
placed around the helix with the aligning pro-
jections against the rear end of the shoe, and
the driving projection in one of the driving re-
cesses. 'The spacer 87 is slipped over the hub 81
as by springing from the side, and then the har-
rel is slipped over the segments, the helix and
the spacer, turning the barrel until the barrel
slot 83 corresponds in position with the open side
of the spacer. The tang of the clip is then in-
serted through the slot 83 and into the annular
sroove 82 on the hub of the helix. The barrel
band 44 is then pushed over the head of the
helix into place around the base of the clip.

Spare leads corresponding in color to the col-
ors of the segments are then placed in the
grooves 61 of the forward portion of the barrel
at the proper radial positions, and while the
leads are held in the grooves the tip is slipped
over the forward end of the ‘barrel, being care-
ful to align the grooves 12 on the tip with the
ribs 62 on the barrel. When the tip has moved
Up as far as permitted toward the rear of the
barrel, the tip is locked in place by rotating it
with respect to the barrel

The eraser is then conveniently forced in the
socket of the head of the helix.

The individual collets can he ioaded in the fol-
lowing manner: Starting with any segment the
helix is furned clockwise as viewed from the
rear toward the froni as shown in Figure 14. and
the pawl engages the ratchet of a particular

-

- adjoining segment, the segment heing identifigble

75

by the fact that the indication 28 on the outside
of t_;he head of vhe helix lines up circumferentially



o

with the particular segment being selected. The

pawl prevents the shoe from turnmg as the
helix is turned clockwise in Figure 14 and since the
‘shoe cannot turn as the hellx turns the pertmuler
f'egment whose griving recess 95 is engeﬂ*ed by the
driving pchectlen or dog 9{ on the shoe is. ed-

‘vanced forward. As soon as this propelled shoe

begins to advance, the outer cam surface on 1ts
off-set portion 197 engaging the inner cam sur-
face 58 on the be1re1 forces the forwerd end of
that segment inwardly as shown in Fzgure 5.

2,624,818
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with the s1de of a lecked out segment. As the
seement moves up or down, the head 162 of the |

segment rides against the polygonal side of the

‘interior of the barrel cross section, preventing the

5

10

The fcrwerd end of the guiding pcrtlcn {05 bemg |

forced inwardly is progressed in guided relation -

to the duopolygonal cross section of the 1nter101

of the barrel as shown in Flgure Qc ﬁrmly posi-

tioning and :Uld‘ﬂ‘:" the gulded pcitlcn ma of -

the propelled . segment. At the same tnne 'as

_shewn in Figure 8b, the guided portion 1085 which

when radiglly eutwerd has freedom letere,lly at

{i2 (Flgure 2a) with respect tc the other seg-

ments nOw moves mwerdly end Wedges or- jams

the other segments outwardly, thus locking all

other segments in the outward pesition (Frgure
8b). Thus whereas formerly there was freedcm
at t {3 between the barrel and the outside of the

other segments, the other segments are Now

forced tightly e.eelnst the barrel at 113" (F‘lgure
80) .. Also the other segments, whicn as shown
in Figure 8a are narr ower at the cutsrde than the

20

segment frcm moving cutwerdly from the shoe
At any pcntlon the eegment pOsltmn is shcwn out-
side the barrel by viewing the edge 163 through
the transparent he,rrel When the segment is
fully advancegd the engegement cf the edge (06

'egelnst the interior cam surface 58 on the barrel
_ects as a stop egemst further advance.

As the segment is 1et1 ected it continues te move

rearwar d.._y mthcl.t tulnme due’ 10 the engage-

ment of the pr c,]ectlen g1 with the S1des of the

next lccked out segment until it enceunters the
_ehgmng projections 94 on the various segments
~which are in rearward position. The segment
‘which is just being rety acted is brcugnt into fully
-retrected position by the contact of the. rearward

edge of the shoe with 1t:.-, OWIL ehgmng p1 OJectmn
angd all segments are held in rear werd ehgnmg

. position by their aligning projections contacting

polygonal interior of the cross section, are crowd- 30

~ ed over slightly ofi-center away from the mwe,rdly )

wed e‘mg segment i14. |
Ag seen in. Figure §b the corner cut—cffs i03 of
the twe segments on either side ef the wedglng

,segmen..r permlt those see'ments to engage. remote

_sldes of the heye,gcn in common with the seg-
ments ncrme,hy pleced at such remcte sides and
-_ thus prevrde yoorn for the pr cpelled segment tc

move inward.

It is desirable to thlcken the segments red1e11y 4

29
Gt

. in Frgure 8b (at the fcrwerd ends of the pcrtrcn |

,IGE‘:) by a a few thcusendths of an inch so that
the propeiled segment wiii flex or cnstcrt the hehx
42 slightly from the center and thus tend to as-
‘sure firmer ccntect W1th the shoe as the helix
moves forward.

The outward wecgmg action on the other seg-
‘ments assures that the cam portions at the off-
sets 187 are firmly engaged against the interior
cam pcrtmns 38 on the barrel, so that the other

_segments are €
to move forwerd |
As the forward movmg segment ecvences with

.1ts ﬂ'urded pcrtlcn (95 in the duohexegenel pe,lt

of the barrel the collet moves into alignment

W zth the center end eventuelly trevels down the

ectrvely lccked eut end uneble'
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‘the rear of the shoe.

helix),

On further turning cf the
helix ccunterclcckmse as viewed from the rear

toward the front the shoe is prevented from mov-
'~ ing rearwardly as it is already In its full rear-
ward position (smce the threads on the helix stcp |

at this point and prevents further lcngltudmel or
1ctetlcne1 mctlcn of the shoe with respect to the'
and the shoe beglns to ratchet or meve
its pewl over the retchetmg surfaces of the seg-

ments as best seen in Figure 13.

The pewl enters eech segment at the ‘Wlde
speced edge (81 and is drewn over the retchet
face of the segment towerd the clcse speced edge

189, Whlle at the same time the pawl is forced
__tcwerd the axis due to its resﬂlence
eting ectlcn is accompanied by clicking as the
pawl passes from one segment to the next, mdl—

Th1s re,tch-

cating to the user the number of segments over
which. he is turning. At the same time the indi-

cation 88 on the head of the helix lines up with
a particular segment which is in selectlcn posi-
‘tion at any moment, so that the user can simply
watch the colors of the segments and turn unt11
the diamond or other indication 88 is in line w1th
the segment of the desired color.

‘At this pomt
the user 1everses the d1rect10n of rctetlen turn-

ing clockwise when viewed from the rear toward

the front as in Flgure 14 and beglnmng the f01-

_.weld motion of the pertlculsr segment

The ebove prccedule can be emplcyed succes-—

sively to introduce lead into the collect. of each

| ;segment end also tc ecccmphsh the selectlcn of

collet well 68 until it engages the cam surface
67 at the inside of the tip around the lead open- |

ing - 64g.
tapered pcrtmn {98 of the forward end of the

segment as shown in Figure 5a, but has a tendency
to expand forwardiy when released. If now &
Jead i1 is inserted through the lead opening in

"the tip and the segment is retracted, the collet

will expand longitudinaily and 2180 contract rech-
ally and grip the-lead, gchieving the position
shown in Figures 5, 11-and 132. If preferred
_segment may be retracted enoue*h to expand the
collet and the lead may be ccrewed or turned into

the collet through the cpening 8.
In order to retract the lead, the helix is turned

counterclockwise looking toward the front from

the rear, which causes the shoe to move rearward-
ly on the helix without turning. The projection
91 is prevented from turning due to engegement

the

The collet beconies c01np1essed on the

70
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the pertlculer cclcr Wthh is- tc be used

fter the
ccllets are ﬁlled Durlng use ef the penc11 the

'_.ccllet well EB tends to gulde the ccllet and pre—
| vent the leed frcm chbhng

a0 the invention, the 1eed is reslhently chucked end

connected to the carrier, while at the same time

‘the chucking action can be automatically  re-
| leesed by forwardly moving the carrier and auto-
____metlcelly reestablished by inserting the lead, and

moving the carrier rearwardly or by screwing the
lead in the.extended collet.

In view of our invention. end chsclcsure ver 1&-—

_-ItIDI'IS and medlﬁcetmns to meet individual Whim

-----

Jto cthels slmled 1n the ert te obtem ell cr pert_

of the benefits of our mventmn without copying
the structure shown, and we, therefore, claim all
such insofar as they fall within the reeseneble
spirit and scope of our claims.

I—Ievmg thus descrlbed our mventlon what we




11
claim as new and desire to secure by Letters
Patent is:

1. In a mechanical pencil, a carrier movable
In and out, and a spiral spring collet mounted
on the forward end of the carrier having through-
out its length a free height at least twice the solid
height, and having extension of the spung he-
yond the carrier to grasp a lead.

2. In a mechanical pencil, a carrier movable
In and ouf, and a spiral spring collet mounted
on the forward end of the carrier having through-
out its length a free height between two and ten
times the solid height and having extension of
the spring beyond the carrier to grasp a lead.

3. In a mechanical pencil, a carrier movable
in and out, and a spiral spring collet mounted on

ot
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15

the forward end of the carrier having throughout

1ts length a free height approximately three times

the solid height, and having extension of the

spring beyond the carrier to grasp a lead.

4. In a mechanical pencil, a carrier movable
in and out and having a forward end which
tapers from a small cross section adjacent the
forward end to a larger cross section more re-
- mote therefrom and a spiral spring collet mount-
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ed on the forward end of the carrier, gripping

the carrier along the taper, having a f1 ee height
at least twice the solid height, and having exten-
sion of the spring beyond the carrier to grasp a
lead.

5. In a mechanical pencil, a carrier movable
in and out and having a forward end which
tapers from a small cross section adjacent the
torward end to a larger cross section more remote
therefrom and a spiral spring collet mounted on
the forward end of the carrier, gripping the car-
rier along the taper, having g free height be-
tween two and ten times the solid height and
having extension of the spring beyond the carrier
to grasp a lead.

6. In a mechanical pencil, a carrier movable
in and out and having a forward end which
tapers from a small cross section adjacent the
forward end to a larger cross section more re-
mote therefrom and a spiral spring collet
mounted on the forward end of the carrier, grip-
ping the carrier along the taper, having a free
height approximately three times the solid
height, and having extension of the spring be-
yond the carrier to grasp a lead.

7. In a mechanical pencil, a carrier movable
in and out, a spiral spring collet mounted on the
lorward end of the carrier, having throughout
its length a free height at least twice the solid
height, and having extension of the spring be-
yond the collet to grasp a lead and a tip beyond
and generally in line with the collet having a tip
opening and a shoulder on the inside of the open-
Ing which engages and compresses the spring
and releases the lead when the carrier moves
forward. -

8. In a mechanical pencil, a carrier movable in
and out, a spiral spring collet mounted on the
forward end of the carrier, having throughout

its length g free height between two and ten

times the solid height, and having extension of
the spring beyond the collet to grasp a lead and
a tip beyond and generally in line with the collet
having a tip opening and g shoulder on the in-
side of the opening which engages and com-
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presses the spring and releases the Iead when
the carrier moves forward.

9. In a mechanical pencil, a carrier movable in
and out and having a forward end which tapers

- from a small cross section adjacent the forward

end to a larger cross section more remote there-
from, g spiral spring collet mounted on the for-
ward end of the carrier having a free height at
least twice the solid height, gripping the carrier
along the taper and having extension of the
spring beyond the carrier to grasp a lead, and a
tip beyond and generally in line with the collet
having a tip opening and a shoulder on the in-

side of the opening which engages and com-

presses the spring and releases the lead when the
carrier moves forward. |

10. In a mechanical pencil, a carrier movable
In and out and having a forward end which

tapers from a small cross section adjacent the

forward end to g larger cross section more re-
mote therefrom, a spiral spring collet mounted
on the forward end of the carrier, having g free
height between two and ten times the solid
height, gripping the carrier along the taper and
having extension of the spring beyond the carrier

to grasp a lead and a tip beyond and generally in

line with the collet having a tip opening and a
shoulder on the inside of the opening which en-
gages and compresses the spring and releases the
lead when the carrier moves forward.

- 11. In 3 mechanical pencil, a carrier, means for
moving the carrier in and out, a spiral spring
collet mounted on the forward end of the carrier,
having throughout its length a free height &t
least twice the solid height, and having exten-
sion of the spring beyond the carrier to grasp s
lead, a lead mounted in the forward extension

of the spring and a tip beyond and generally in
line with the collet having a tip opening which

guides the lead and having a shoulder on the
inside of the opening which engages and com-
presses the spring and releases the lead when
the carrier moves fully forward. |

12. In a mechanical pencil, a carrier having a
forward end which tapers from a small cross
section adjacent the forward end to a larger cross
section more remote therefrom, a spiral spring
collet mounted on the forward end of the carrier
along the tapered end, having g free height at
least twice the solid height, and having extension
of the spring beyond the carrier to grasp a lead,
a lead mounted in the forward extension of the
collet, and a tip beyond and generally in line with
the collet having a tip opening whose walls guide
the lead and having a shoulder on the inside of
the opening which engages and compresses the
spring and releases the lead when the carrier
moves forward.

WALTER E. JACOBSEN.,
WALTER H. JACOBSEN.
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