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1'7 Claims. (CL 1:.{3——42 03)

The present invention relates to improvements in pro-
tract-retract mechanisms and parts therefor, and in writ-
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ing instruments including same and more particularly to -

new. and improved push-button operated mechanism. for
protracting the writing tip of a writing instrument into an
exposed ‘writing. position and retracting the writing tip
into a retracted position within a protecting barrel.

In accordance with the invention, a cartridge unit car-
rying-a writing tip is- resiliently biased toward the rear

‘of a protecting barrel and a push button is employed so

that a first depression of the push button will propel the
cartridge unit. forwardly whereupon release of ‘the push
button will leave the: writing tip locked in aprotracted
position and a second depression and release of the push
button will-retract the writing tip into a position where
the- sequence of protraction and retlactxon can  be re-
peated.

More particularly, the forward extrermty of the push
button is formed with forwardly projecting cam teeth and
the push button is mounted for vertical, non-rotating re-
ciprocation with an internal gear fixed to -the interior of
the .surrounding casing: * The internal gear is* provided
with longitudinal channels which are spaced by forwardly
projecting” cam ‘teeth: positioned at the lower “end the
chanmels.. - A -longitudinally reciprocable and rotatable
member carrying outwardly extending cam lugs is- also
provided, these lugs being adapted to ride in the channels
and engage the teeth of the internal gear. ‘The cartridge
unit is mounted to reciprocate with the lug carrying merms-
ber so that the writing tip i$ retracted when the lugs ride
upwardly in the channels-and is protracted when the lugs
engage the cam teeth of the internal gear. The novel
construction of the invention enables great savings to be

- effected; for despite the highly desirable operation which

is-achieved, the parts required are few in number and in-
expensively producible and the pen. assembly produced
from these parts is easily assembled to produce the de-
sired: product. Also, the construction of the invention
presents'a new and different operation in that the cam
lugs which engage the teeth of the internal gear ‘and ride
in the channels thereof are only acted upon in one direc-
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tion by the teeth of the mternal gear and the teeth of the

push button:

An object of the invention i$ the provision of novel
push: button operated: protracting and retracting’ means
of simplified design and construction.

A further object of the invention is the provision' of
push button operated protractmg and. retracting means
having simplified construction in which the push button
carries downwardly projecting ‘cam teeth and is mounted
for: longitudinal  reciprocation but is not rotatable with
respect to the barrel in which it reciprocates.

Another object of the invention is the provision of
simplified push button operated protracting and retract-
ing means in which the push button carries downwardly
projecting cam teeth and the cartridge unit and push but-
ton-are biased by a single spring.

It is also an object of the invention to provide a novel
protract and retract mechanism operated by a push but-
ton.in which all of the operating parts of said mechanism
can_be formed from injection molded pieces of plastic

60

€2

éa
and in which the operating mechanism can be simply
and: guickly assembled.

Still another object of the 1nvent10n is the provision of
novel protract-retract mechanism operated by a  push
button and operating on the pr1nc1p1e of a continuous
cam in which the continuous cam is formed.integrally
with the interior of the barrel within which the cartridge
unit is confined. -

It-is-also -an object of the invention to provide a novel
protract-retract mechanism "operated: by a . push button
which is adapted for employment in conjunction with con-
ventional cartridge units and which enables the cartridge
unit to be exiracted and replaced when the ink therein
has become exhausted. ‘

Other and further-objects of. the invention will become
apparent from the descrlptlon which follows taken in con-
junction with the accompanying drawings, in which: -

FIGURE 1 is an elevation of a ball pen assembly
constructed: in -accordance with the invention with the
barrel broken away and in section and showing the writ-
ing tip in protracted position;

FIGURE 2 is- a section taken on the lines 2-—2 . of
FIGURE 1;

FIGURE 3 is similar to FIGURE 2 w1th the pen
assembly in retracted posmon,

FIGURE 4 is an elevation in section of the upper cas-
ing portion of ‘the barrel and showing the internal gear;

FIGURE 5isa sectlon taken on the lines 5—5 of FIG-
URE 4;

FIGURE 6 is an elevation of the top button spur gear
with a portion thereof broken away and in section;

FIGURE 7 is a bottom view of the top button spur
gear shown in FIGURE 6;

“FIGURE 8 is an elevation of the rotating lug member;

FIGURE 9 is a bottom view of the rotating lug mem-
ber shown in FIGURE 8;

FIGURE 10 is an elevatlon of the intermediate holder
to which the upper and lower casings are secured to form
the barrel of the pen assembly;

FIGURE 11 is:.a diagrammatic developed elevatlon
depicitng. the protracting operation and showing - the in-
ternal gear with its channels and teeth in dot and dash
lines, the original position of :the lugs on the top button
spur-gear and ro*xating member in full lines and the inter-
mediate posmons in dotted lines;

FIGURE 12 is similar to FIGURE 11 and depicts the
reiracting operation, with the. initial position of the top-
button spur gear and the initial posmon of the lug on
the rotary member being shown in full lines.

Referring to FIG. 1 which illustrates a ball pen assem-
bly constructed in accordance with the invention, a barrel
indicated generally at 10 in the illustrated embodiment
includes a lower casing 11, an intermediate holder 12 and
an upper casing 13.- A clip' 14 ‘may be secured to the .
barrel 10-in. any suitable manner. . Within the barrel 19
is a cartridge unit 29; which is of conventional type, and
includes a reservoir 21, a writing tip. 22 and outwardly
extending abutment means 23. The cartridge unit 26 is
mounted for longitudinal sliding reciprocation within the
barrel 16 and a spring 24 surrounds the lower end of the
reservoir 21 and abuts the abutment means 23 on the one
hand and the forward portion of the barrel 10 on the other .
hand to urge the cartridge unit 20 toward the rear of the
barrel into retracted position.

The upper casing 13 of the barrel 10 contains the pro-

. tracting and retracting mechanism of the invention which

includes a top button spur gear 30, a rotatmg lug mem-
ber 48, and ‘an internal gear 50 which, in accordance with
a feature ‘of the invention, is formed integral with the. -
upper - casing 13 so-that the wpper casing 13 and the in-
ternal gear 59 can be constituted by a single injection
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molded piece of plastic. Further, in accordance with the
invention, the top button spur gear 30 and the rotating
Tug mémber 40 can also be constituted by injection molded
pieces so that every.element of the protracting and re-
tracting mechanism may be simply and economically
manufactured to achieve a superior mechanism at:greatly
reduced cost. As will later more fully appear, the parts
of the protracting and retracting mechanism are not only

capable of being economically manufactured, but these -

parts can be easily assembled to constitute the ball pen
assembly illustrated in FIG. 1.

Referring to FIGS. 4 and .5, the upper casing 13 is
tubular and is formed with a rear portion 15 of reduced
internal diameter, a forward portion 16 of enlarged in-
ternal diameter and an intermediate portion 17 in which
the internal gear 50 is formed.

As can be seen in FIG. 1, the rotating lug member 49
fits upon the rear end of the cartridge unit 26 and the
top button spur gear 39 fits upon the rear of the rotating
lug 49. In assembled condition, the button portion of
the top button spur gear projects from the upper open
end of the upper casing 13 and lugs on both the top but-
ton spur gear 30 and the rotating lug member 40 are posi-
tioned in channels in the internal gear 58 (see FIGS. 2
and 3).

Referring more particularly to FIGS. 6 and 7, the top
button spur gear 30 is provided with an upper button por-
tion 31 and a lower gear portion 32. The gear portion
32 is provided with radially spaced outwardly extending
lugs 33 and the lower end of the gear portion 32 is pro-
vided with teeth 34, defined by surfaces or faces 34a and
34b, which are inclined toward each other and the axis
of the push button so that the lower points of the tecth
34 are generally centrally positioned with respect to the
lugs 33. More particularly, and this can be seen in the
side elevation shown in FIG. 6, the lower points of the
teeth 34 provide a toothed lower end for each of the Iugs
33. The lower end of the top button spur gear 39 is pro-
vided with a cylindrical cavity or recess 35 to enable the
upper poriion of the rotating lug member 40 to be rotat-
ably received within the gear portion 32 of the top button
spur gear 30. :

Referring to FIGS. 8 and 9, the rotating lug member
49 is provided with an upper portion 41 which, as previ-
ously indicated, is received within the recess 35 of the
top button spur gear 38. The lower end of the rotating
lug member 49 is provided with outwardly extending lugs
42. At this point and with reference to FIGS. 2 and 3,
it should be noted that the lugs 42 on the rotating lug
member 40 have a greater diameter than do the lugs 33
on the top button spur gear 30.

The internal gear 59 is shown in FIGS. 4 and 5 from
which it will be seen that the internal gear 50 is formed
integral with the interior of the rear portion 15 of the
upper casing 13 and is constituted by a plurality of down-
wardly extending teeth 51, deep channels 52 and shallow
channels 53. The lugs 42 on the rotating lug member 46
fit within the deep channels 52 but are of too great a
diameter to fit within the shallow channels 53. The lugs
33 on the top button spur gear 39 are sufficiently small in
diameter to fit within both the deep channels 52 and the
shallow channels §3. The relative diameters of the lugs
and channels can be seen in FIGS. 2 and 3. There are
two teeth 51 between each of the deep channels 52 and the
teeth 51 together with the deep channels 52 constitute a
continuous cam of known type. However, unlike known
constructions employing a continuous cam, it will be
observed that both the continuous cam of the internal gear
50 and the cam teeth 34 of the top button spur gear 30
point downwardly so that no limiting cam track is pro-
vided.

To assemble the ball pen assembly shown in FIG. 1,
the cartridge unit 20 with the spring 24 thereon is in-
serted in the lower casing 11 and the intermediate holder
12 is placed upon the cariridge unit 20 and secured to the
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lower casing 11 by the threaded connection shown in FIG.
1. The intermediate holder 12 is shown in FIG. 10 and
is tubular and comprises an intermediate band 18 and
threaded portions 19 and 19’. The intermediate holder 12
functions to retain the cartridge unit 20 in the lower cas-
ing 11 and provides means for supporting the upper casing
13. The intermediate holder 12 also functions as a guide
for the cartridge unit 20 and retains this unit centrally
positioned within the lower and upper casings 11 and 13.

After the intermediate holder 12 has been secured to
the lower casing 11, the rotating lug member 40 is seated
upon the upper end of the reservoir 21 of the cartridge
unit 29 and the top button spur gear 30 is seated upon the
upper portion 41 of the rotating lug member 40, the up-
per portion 41 being received within the cavity or recess
35. The upper casing 13 is then placed upon the assem-
bly and pushed downwardly so that the lugs 33 on the
top button spur gear ride up within the channels 52 and
53 in the internal gear 50. When this occurs, the upper
casing 13 is screwed home upon the intermediate holder
12 and the pen assembly is thereupon completed and the
push button operated protract-retract mechanism is ready
for operation.

Replacement of an exhausted cartridge unit is far sim-
pler than its original construction because the upper end
of the intermediate holder 12 is positioned close to the
lower end of the internal gear 50, as can be seen in FIG.
1, and ‘as a result, removal of the cartridge does not de-
stroy the alignment or positioning of the top button spur
gear 30, the rotating lug member 4@ and the internal gear
50. T

The operation of the device of the invention is illus-
tratively depicted in FIGS. 11 and 12. Referring to
FIG. 11, this figure diagrammatically presents the pro-
tracting sequence. With reference to the dash and dot
lines, these lines represent a developed view of the internal
gear 50 and show the deep channels 52, the shallow
channels 53 and the downwardly inclined teeth 51. The
full lines show the lugs 33 on the top button spur gear
30 in their initial retracted position with the lugs 33
seated in the rear of the channels 52 and 53. Also
shown in full lines is one the lugs 42 on the rotating
lug member 49, the lug 42 being biased against the tooth
34 of the lug 33 in the deep channel 52.

This. figure shows four of the lugs 33, but only one
Iug 42 is shown since the movement of one lug together
with a pair of lugs 33 of the push member adequately
illustrate the operation of the mechanism. In FIG. 11
the successive positions of lug 42 are indicated by nu-
merals I, II, HI, XXla and IV while the corresponding
positions of the push button are indicated by the numerals
T, I, I, Ila” and IV’. As stated above, the initial

" retract position of the push button and the lug 42 is

shown in full lines. This position is indicated by numerals
The successive positions of lug 42 are shown
in long dash lines and the subsequent positions of the
push member are shown in short dash lines. During the
operation illustrated in FIGS. 11 and 12, the spring 34
urges lug 42 upwardly, that is, toward the push button
30 and, for purpose of simplicity, spring 24 is not
shown: in FIGS. 11 and 12.

As can be seen by the full lines, the lug 42 in the
retracted position is dn the upper portion of the deep
channel 52 where it abuts against the tooth 34 of the
lug 33. The upper end of the lug 42 is inclined so that
the tooth 34 has a tendency to move the lug 42 to the
left (which would rotate the rotating lug member 40).
This motion of the lug 42 and resulting motion of the '
rotating lug member 40 is prevented by the side walls
of the deep channel 52 as can be more clearly seen by
reference to FIG. 3. When the push button 36 is de-
pressed, the lugs 33 are moved downwardly, one in each
of the channels 52 and 53 and the lugs 42 on the rotat-
ing lug member 40 are forced downwardly by the lugs
33. The downward motion of the lug 33 moves the
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Jug 42 downwardly ’in the. channel ‘52 until the uﬁper‘

end of the lug 42 clears the lower end of the channel
52 which releases ‘the lug 42 for rotational movement.
Accordingly, when the lug 33 reaches the bottom of its

downward stroke, the lug 42 has also reached the bot-.
tom of its downward stroke and has been.moved slightly

to the left so that at least a portion of lug 42 is. opposite
tooth- 51 of the internal gear, as.indicated by the. posi-
tion ‘identified by the numeral I, the. position of .the
“push button being identified by the numeral II'. When
the push button 30 is then released, the spring 24. urges
the Iugs 42 upwardly against the push member and as
the: spring 24 .continues-acting on lugs 42 the top edge
or surface 42a of the lug urges the push member: up-

wardly until the top of the lug 42 contacts the bottom
of the teeth 51 on the internal gear. This point is identi-
fied by.the numeral Il and II’, The spring 24 urges

BN lug- 42 into. engagement with  ths bottom of tooth 51

and because of the inclination of the bottom of tooth
51, the force of engagement between the opposed lug 42
and‘tooth 51’ rotatably biases lug 42 and lug 42 then
slides mlong the lower inclined- face . of tooth 51 and
contacts -the inclined right hand face 34a of tooth 34
in- shallow channel 53, the push button being moved

upwardly to position IIa’, numeral: Illz indicating the.

position of ‘the lug 42 at this point. -

At this point the rotatable bias of the rotatable mem-
“ber ‘urges the top surface 42a-of lug 42 against the in-
clined right hand face 34a of tooth 34 and the inclina-
tion. between these interengaging- surfaces translates the

rotatable bias of the rotatable member into an upward

force against tooth 34 which force urges tooth:-34 upward
into shallow channel: 53 while the lug 42 continues to
slide along the inclined lower. face of ‘tooth 51 -until ‘it
is stopped by the lower edge of the succeeding tooth
51,.said lower edge being indicated by reference numeral
51 which acts as a stop surface to prevent rotation
of the lug 42,

The “positions of lug 42 and push member - at thlS'

point are indicated by the numerals IV and IV’. It is
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anparent that at this point, IV and IV’, the push mem-

ber is in an.operative position for a successive depres-
*‘sion; that'is; the push member is so positioned. that teeth
34 are above the lug 42 whereby a subsequent depres-
sion of the push member will remove lug 42 from between
adjacent teeth 51 and out of engagement with lower -edge
51a while rotatably biasing lug. 62.

1t will be appreciated that in the position IV, the lug
42 underlies the shallow channel 53 and represents the
protracted position. The Tug 42 is of too great a diameter
to fit within the shallow channel 53, as-can be. seen in
FIG. 2, and hence the writing’ instrument is ‘locked in
a protracted position by the lower face of the shallow
channel 53 with rotation of the rotating lug member 40
being prevented by engagement of the lug .42 with the

“_teeth ‘51.

The retraction sequence is diagrammatically ﬂlustrated
in FIG. 12, the iinitial positions of Tug 42 and the push
member being shown in full lines indicated by numerals
IV and IV’, these positions corresponding to the last

position shown and described in. connection with FIG."

11 and showing the writing instrument in‘ the projected
* position. In FIG. 12, numerals V, Va, Vb, VI.and VII
show successive positions of the lug 42 while numerals
V', Va'; Vb, VI’ and VII' show successive. positions of
the push button. .~ Depression - of the top button spur
gear 30 moves the lugs 33 downwardly until the lug
. 42 clears the bottom of the shallow channel 53 includ-
ing stop surface 51a, at which time the cam action pre-
" viously described moves the lug 42 to' the left, where
it occupies the position identified by the numeral V when
the top button spur gear is at the lowest point in its down-
ward -movement. - The position of the push button. at
this point is identified by the numeral V’." Therefore,

‘45
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when the top button spur gear 38 is released, the spring
24 urges the lug 42 upwardly toward the opposite tooth
51 until the lug 42 contacts the inclined lower face of
the tooth 51, the lug 42 acting against-the push mem-
ber so.that the lug 42 and the push’ member assume the
positions indicated by numerals Va and Va'. - Then, as
described ‘in connection with FIG. 11, the lug slides to
the left and simultaneously urges the tooth 34 upwardly,
the lug going through' the positions indicated by the
numerals Vb and VI and the push member going through
the positions indicated by the numerals V5’ and VI'.

It is pointed out that .the positions VI and VI’ cor-
respond to positions IV and IV’ of FIG. 11. ‘However,
since channed 52 is-a deep chanmel, lug 42 can slide in

~ this channel, and, therefore, the lug 42 then slides up-

wardly while forcing ‘the lug 33 to.the top of the chan-
This represents the. retracted position and is identi-
fied by the numerals VII and VIX'." This retract position -
is identical with the initial position identified by numerals
I and I"in FIG. 11.

Thus, it is evident that at least one of the engaging
surfaces of the teeth of the push member and the rotata-
ble member is so inclined that the force of engagement
between the teeth of the push member and the engag-
ing surface of the rotatable member caused by the spring,
rotatably biases the rotatable member when the push
member is depressed. In addition, another. of the engag-
ing surfaces of the teeth of the push member and the
rotatable member is so inclined that the force of engage-
ment between the teeth of the push member and the
engaglng surface of the rotatable member caused by
the' spring, upwardly biases the push member to the

.operative position when the push member is reléased,

As will be evident, the rotating lug member 40 carries
a plurality of Iugs 42, one for each of ‘the deep channels
52 and the action in each of the deep channels 52 is iden-
tical. It will also be evident that when one sequence of
protraction and retraction has been completed, the se-
quence of operations can be repeated endlessly with the
lugs 42 moving from channel to channel as the rotating
lug member 40 rotates within the upper casing 13. -In
the course of this rotation, which is always in the same
direction, the lugs cooperate in turn (g) with cam teeth
51 of one character, i.e., those having an inciined surface
succeeded by a stop surface, (b) with cam teeth 51 of
another character, i.e., those having an inclined. surface

" leading into a deep channel 52, and (¢) with these deep

50

60

70

75

channels themselves so that a cam tooth 51 of one char-
acter plus a cam tooth 51 of the other character plus a
deep channel 82 may be considered to constifute a cam.
element, the embodiment illustrated comprising a plu-
rality of such cam elements. The lug or projection 17
may also be called a lug element, there being four Iug
elements in the illustrated embodiment.

It will be observed that there is nothing that can be-
come jammed in the construction of the invention and
repair would at most require that the writing instrument
be vigorously shaken. It will also be observed that the
protracting and retracting.action is a positive one in that
so long as the lugs 42 clear the bottom of. the teeth 51
or the bottom of the deep channels 52, that protraction or
retraction will be effected irrespective of the extent to
which the button 38 is depressed.

The small number of parts, the ease of producing these
parts and the ease of assembling these parts-has already
been. stressed. It is also- desired to point out that the.
construction of the invention employs a conventional car-
tridge, and when this becomes exhausted, it is easily with-
drawn and replaced by a fresh one. v

This ease of replacement will be appreciated when it
is understood. that all that need be.done is to remove
the lower casing 11 and withdraw the cartridge unit from
the upper casing.. The new cartridge is then slid into the
upper ‘casing, the spring 24 is removed from the old car-
tridge and placed on the fresh one and the lower casing -
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11 is screwed back onto the holder 2. When these
simple steps are completed and without any precautions,
the cartridge is replaced and the protract-retract mecha-
nism is ready for operation. This is a decided advantage
over prior constructions employing a continuous cam
which normally required that the cartridge unit be spe-
cially constructed or fixed to one of the operating mecha-
nisms so that replacement of the cartridge required the
availability of a special cartridge, the unnecessary supply
of an operating part which was not defective and the
application of special skill.

. The present invention accordingly provides a writing
instrument in which means are provided for protracting
and retracting the writing point, said means being actu-
ated by a push member or button a portion of which pro-
jects through the rear end of the barrel. The protracting
and retracting mechanism includes a continuous cam hav-
ing longitudinally extending channels separated by a plu-
rality of teeth and a rotatable member mounted beneath
the push member for reciprocation thereby. The rotat-
able member carries at least one outwardly extending lug
which slides in the channels and engages the teeth of the
continuous cam, the push member and the teeth of the
continuous cam contacting only the upper end of the lugs
to rotatably bias the rotatable member.

More particularly, the push member is slidably
mounted in the barrel in non-rotatable fashion with re-
spect thereto and the push member is provided with
downwardly inclined teeth at the lower end thereof and
the continuous cam is employed in the form of an internal
gear which is preferably formed integral with the upper
casing.  Also, in accordance with the invention, the rotat-
ing member is. nested within. the push member and both
of these members are nesied within the internal gear
formed by the continuous cam. Also, the invention is
particularly adapted for the protracting and retracting of
a cartridge unit and enables the simple replacement
thereof when the cariridge unit has become exhausted,
construction of the pen assembly and replacement of the
cartridge unit being facilitated by employing a barrel
comprising an upper casing, an intermediate holder and
a lower holder with the cartridge unit extending through
the lower casing and the intermediate holder and project-
ing into the upper casing.

The invention includes as a feature thereof the provi-
sion of an upper casing formed from a’single piece of
material as a simple injection molded part in which the
internal gear formed by the continuous cam is integrally
molded in the interior of the casing.

The present invention resides, not only in the construc-
tion of parts as herein set forth, but also in certain in-
dividual elements thereof including the upper casing the
interior of which is provided with a continuous cam which

comprises spaced longitudinally extending deep channels

separated by a plurality of teeth with longitudinally ex-
tending shallow channels positioned intermediate each of
said deep channels. The invention also comprises a push
button mechanism and also a rotatable lug member, as
hereindescribed and claimed.

While the present invention has been disclosed in con-
nection with the protracting and retracting of a ball point
writing instrument, it is applicable to other kinds of writ-
ing instruments including those provided with a writing
nib or pen point and those which employ a pencil or sim-
ilar writing medium.

In accordance with the present invention, the spring 24
is the only spring employed, this being in contra-distinction
to many writing instrument prior constructions where two
springs are employed.. The spring of the present inven-
tion is desirably in the lower portion of the holder or
barrel.

The operating mechanism of the present structure relies
upon only three operating parts, namely, the spur gear

30, the rotating lug 49, and the internal gear 58, and these

parts are uniquely constructed.
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-1t is desired to point out that the injection molding of
the operating parts of the hefein set forth retract-protract
mechanism from plastic materials insures that these parts
are-produced with smooth surfaces so desirable for proper
functioning of said parts, and moreover, these operating
parts can be produced within a close tolerance which is
highly advantageous. Any plastic material may be used
which will produce an operating part having the proper
hardness and smoothness, including the acrylic plastics
produced from acrylate and methacrylate resins. The parts
produced from acrylic resins are characterized by smooth-
ness of surface and rigidity. Some of the resins are
marketed under the trademark “Lucite.”

Polyethylene plastics may also be used to produce the
operating parts of the present invention, the polyethylene
plastics being easy to process by injection molding.

The operating parts of thé herein set forth structure
may be molded from polystyrenes, said parts being char-
acterized by close tolerances.. A modified form of poly-
styrene which may be used for the operating parts of the
present. invention is that known as “Kralastic” which is a
trademark identifying the polystyrene merchandized by
the Naugatuck Chemical Division of the United States
Rubber Company, Naugatuck, Conn.

‘Desirably the operating parts of the present invention
are made from cellulose acetate butyrate molding com-
positions. These compositions comprise a major portion
of cellulose acetate butyrate together with plasticizers
therefor, Molding compositions of cellulose acetate buty-
rate lend themselves well to fabrication of the operating
parts of the present construction by injection molding, ex-
trusion or compression molding. . :

Nylon may be used for the operating parts of the present
invention. Nylon may be defined as a thermoplastic long-
chain super polyamide produced by polymerization from
the basic raw materials such as benzene, air and water
and characterized by molecular orientation along the long
axis of cold-drawing. The polymeric amides merchan-
dized under the trademark “Nylon™ are unique in that they
have good flow properties and, therefore, may be easily
molded by either injection or compression molding or the
equivalent thereof.

I claim:

1. In a protract-retract mechanism comprising a tubular
casing, a push member slidably and non-rotatably mounted
in said casing for movement along the longitudinal axis of
said casing, a rotatable member mounted in said casing
for movement along said axis between a first axial position
and a second axial position and for rotation through at
least 360° about said axis, spring means urging said rotata-
blc? member toward the push member, said rotatable mem-
ber and the interior of said casing being formed with co-
acting members comprising at least one lug element and at
least one cam element, there being a plurality of at least
one of said elements, each of said elements of which there
are a plurality successively coacting with the other of said
elements, said cam element comprising a longitudinally
extending channel, two circumferentially spaced teeth off-
set from said channel, and a stop surface between said teeth
at a position offset from said channel, said channel extend-
ing longitudinally beyond said stop surface, said lug ele-
ment extending into and being slidable in said channel and
engageable with the teeth and stop surface, said rotatable
member being in one of said axial positions when a lug
element extends into a channel at a position longitudinally
beyond said stop surface and in the other of said axial
positions when a lug element engages a stop surface, said
push member being provided with at least one tooth di-
rected toward said rotatable member, said rotatable mem-
ber being reciprocable with said push member and a tooth
of said push member engaging the rotatable member when
the push member is being depressed with said spring means
forcing the rotatable member against the tooth of the push
member, at least one of the engaging surfaces of the tooth
of the push member and the rotatable member being in-
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clined so- that the force of engagement between the tooth

of said push member and. the engaging surface of the ro-
tatable. member caused by said- spring means rotatably
biases said rotatable member in one rotational direction
about said axis when said push member is depressed, de-
pression of the push member removing a lug element from
within'a channel and rotating said Totatable member to
position’a lug opposite one of said teeth of a cam element,
* said spring means forcing said opposed lug element and
cam element tooth into engagement; at least one of the
engaging surfaces of said opposed Iug element and cam
element tooth being so inclined that the.force of engage-
ment between said opposed lug element and cam element
tooth rotatably biases said rotatable. member in said rota-
tional direction; and means adapted to exért an axial force
against said push member to axially move said push mem-
ber, when said push ‘member is released, in a direction
opposite the direction in' which the ‘cam element tooth
thereon faces so. that when said push member is reléased,
the force of engagement between said opposed lug element
and tooth caused by said spring means rotates said rotata-
ble member until a lug element engages a stop surface, said
push member moving to an operative position so that upon
a subsequent depression’ of said push member, a tooth' of
the push member engages the rotatable member to remove
the lug element from engagement with the stop surface and
to rotate the rotatable:-member in said rotational direction
" to position a lug element ‘opposite another of said teeth of
a cam element whereby when said push member is again
released, the force of engagement bstween the latter op-
posed lug element and cam element tooth caused by said
spring means rotates said rotatable member in said rota-
tional direction until 4 lug element enters and slides longi-
tudinally of a channe] beyond a stop surface, said push
member moving to the operative position for a repetition
of the cycle; the improvement wherein said means adapted
to exert an axial force against said push meémber to axially
move said push member, when said push member is re-
leased, comprises means for translating said rotatable bias
of 'said rotatable member caused by the force of engage-
ment between said opposed lug element and cam eléement
tooth into anaxial force against said push member to
move-said push ‘member to the operative position when
said push member is released. :

2." A protract-retract mechanism -according to.claim 1,
wherein said last-named rotatable bias urges a surface of
the rotatable member into engagement with a surface of
a“tooth-of the push member, at least one- of said last
named engaging surfaces being inclined relative to said
longitudinal- axis so that the force of engagement between
said surfaces translates- said rotatable bias into an axial
force ‘against said push member, said inclined surfaces
comprising said means. for translating said rotatable bias.

3. A protract-retract mechanism according to claim 2,
wherein said inclined surface comprising said means for
translating said rotatable bias is a surface on a tooth of
said-push member. ) ‘

4. A protract-retract mechanism according to claim 2,
whetein each cam element is fixed to said casing and each
lug element is on said rotatable member.

5. A protract-retract mechanism according to claim 4
wherein- a tooth of the push member engages with and
acts on a lug element of the rotatable member to rotatably
bias the rotatable member 'in said. rotational : direction
when said push member is depressed. ‘

6. A protract-retract’ mechanism according to claim 5
in’ combination with a writing instrument, said writing
instrument including a pen unit slidably mounted in said
casing for movement along the longitudinal axis thereof
and having a writing point at its forward end adapted to
be protracted and retracted through the forward end of the
casing, the axial position of the writing point being deter-
mined by the axial position of the rotatable member, said
writing point. being in the protracted position when said
rotatable member is in one of its axial positions and in the
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S 13 ‘
retracted position when said rotatable member is in. the
other of its axial positions. ‘ .

7. In a protract-retract mechanism comprising a tubular
casing, a push member slidably and non-rotatably mounnted
in said casing for movement along the longitudinal axis of
said casing, a rotatable member mounted in said casing
for movement along said axis between a first axial posi-
tion and a second axial position and for rotation through
at least 360° about said axis, spring means urging said
rotatable member toward the push member, said rotatable
member and the interior of said casing being formed with
coacting members comprising at least one lug element
and at least one cam element, there being a plurality of at
least one of said elements, each of said elements of which
there ‘are -a plurality successively coacting with the other
of said elements, said cam element comprising a longi-
tudinally extending channel, two circumferentially spaced
teeth offset from said channel, and a stop surface between
said teeth at a position offset from said channel, said
channel extending longitudinally beyond said stop surface;
said lug element extending. into. and being  slidable in
said channel and engageable with the teeth and stop sur-
face, said rotatable member being in one of said axial posi-
tions when a lug element exterids into a channel at a posi-
tion longitudinally béeyond said stop: surface and in the
other of said axial positions when a lug element engages a
stop surface, said push member being provided with at
least one tooth directed toward said rotatable member,

.said rotatable member being reciprocable with said push

member and a tooth of said push member engaging the
rotatable member when the push member is being ‘de- |
pressed with said spring means forcing the rotatable mem-
ber against the tooth of the push member, at least one
of the engaging surfaces of the tooth of the push member
and the rotatable member being inclined so that the force
of engagement between the tooth of said push member and
the engaging surface of the rotatable member caused by
said spring means rotatably biases said rotatable -member
in one rotational direction about said axis when said push
member is depressed, depression of the push member re-
moving-a lug element from within a channel and rotating
said rotatable member to-position a lug opposite one of
said teeth of a cam element, said. spring means forcing
said opposed lug element and cam element tooth-into en-
gagement, at least one of -the engaging surfaces of said
opposed lug element and cam element tooth being so in-
clined that the force of engagement between said opposed
lug element and cam element tooth rotatably biases said
rotatable member in said rotational direction; and means
adapted to exert an axial force against said push member
to axially move said push member, when said push member
is'released, in a direction opposite.the direction in which
the tooth thereon faces so that when said push -member is
released, the force of engagement between said opposed
lug element and carn element tooth caused by said spring
means rotates said rotatable member until a lug element
engages a stop surface, said push member moving to an
operative position so that upon a subsequent depression
of said push member, a tooth of the push member en-
gages-the rotatable member to remove the lug element
from engagement with the stop surface and to rotdte the
rotatable member in said rotational direction to position
a lug element opposite another of. said teeth. of a cam
element whereby . when said push member is again released,
the force of engagement between the latter ‘opposed lug
element and cam element tooth caused by said spring-
means rotates said rotatable member in said rotational
direction until a lug element enters and slides longitudinally
of a channel beyond a stop surface, said push member
moving to the operative position for a repetition of the
cycle; the improvement wherein said lug is on said rotat-
able member and an internal gear is fixed to the interior
of said casing, each cam element forming part of -said
internal gear, said internal gear having a longitudinally
extending portion between said teeth of a cam element, said
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longitudinally extending portion extending longitudinally
to said stop surface, the end of said longitudinally extend-
ing portion adjacent said stop surface and each lug element
being so dimensioned that when a lug element is in axial
alignment with said longitudinally extending portion, said
end of said longitudinally extending portion will pre-
vent axial movement of said lug elemient past said
end toward the other end of said longitudinally extending
portion, said push member being provided with at least one
outwardly extending lug in axial alignment with said longi-
tudinally extending portion, each outwardly extending lug
on said push member and said first named end of said
longitudinally extending pertion being so dimensioned that
said push member lug can move axially past said end
toward the other end of said longitudinally extending
portion, each push member lug being slidable in the chan-
nel of each cam element.

8. A protract-retract mechanism according to claim 7,
wherein each cam element channel is radiaily deep and
whereby said longitudinally extending portion is a radially
shallow channel so that each lug element of said rotatable
member cannot fit within said shallow channel and the

push member lug is slidable in said shallow channel.

9. A protract-retract mechanism according to claim 8,
wherein there are a plurality of circumferentially spaced
outwardly extending lugs on said push member, one of
said push member lugs being positioned in a shallow chan-
nel and another of said push member lugs being posi-
tioned in a deep channel.

10. A protract-retract mechanism according to claim 9,
wherein there are a plurality of push member teeth, said
push member lugs defining said push member teeth, said

push member teeth acting on the lug elements of the ro--
tatable member to rotatably bias the rotatable member

when said push member is depressed.
11. A protract-retract mechanism accordmg to clalm
10, wherein said internal gear comprises a plurality of

cam elements and there is a shallow channel between the

" teeth of each cam element and wherein the rotatable mem-
ber is provided with one outwardly extending lug ele-
ment for each deep channel and said push member is

provided with one outwardly extending lug for each deep

and shallow channel.
. 12. A protract-retract mechanism according to claim

11 in combination with a writing instrument, said writing

instrument including a pen unit slidably mounted in said
casing for movement along the longitudinal axis thereof

and having a writing point at its forward end adapted to-
be protracted and retracted through the forward end of
the casing, the axial position of the writing point being .

determined by the axial position of the rotatable mem-
ber, said writing point being in the protracted position
when said rotatable member is in one of its axial posi-
tions and in the retracted position when said rotatable
member is in the other of its axial positions.

13. The combination according to claim 12, wherein

said means adapted to exert an axial force against said.

push member to axially move said push member, when
said push member is released, comprises means for trans-
lating said rotatable bias of said rotatable member caused
by the force of engagement between said opposed fug
element and cam element tooth into an axial force against
said push member to move said push member to the
operative position when said push member s released.
14, The combination according to claim 13, wherein
said spring means is constituted by a single spring and
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said spring is the sole spring in the protract-retract mech-
anism.

.15.”A push button for a protract—retract mechanism
comprising a cylindrical push button provided at its lower
end with: a plurality of circumferentially spaced-apart out-

~wardly extending lugs, the lower ends of each lug consti-

tuting a downwardly directed tooth, the lower surfaces
of each tooth being inclined toward each other and to-
ward the axis of the push button so that said tooth tapers
to a point which is generally centrally positioned with
respect to said lug.

16. A cam member for a protract-retract mechanism
comprising an open ended tubular member, said tubular
member being provided with an internal gear fixed to the

_interior thereof, said internal gear including a cam com-
‘prising circumferentially spaced longitudinally extending

radially deep channels separated by pairs of circumferen-
tially spaced teeth inclined toward one end of said mem-
ber, said teeth having therebetween a stop surface at a
position offset from said deep channels, said internal gear
including a longitudinally extending radially shallow chan-
nel intermediate said deep channels and extending toward
said one end of said tubular member to said stop surface.

. 17. For a protract-retract mechanism, an open ended

_tubular member having an internal gear fixed to the in-

terior thereof, said internal gear comprising a cam having
circamferentially spaced longitudinally extending radially
deep channels separated by pairs of circumferentially
spaced teeth inclined toward one end of said tubular
member, each pair of teeth having therebetween a stop
surface at a position offset from said channels, said in-
ternal gear including a longitudinally extending radially
shallow channel between the teeth of each pair and ex-
tending toward said one end of said tubular member to
said stop surface, a push member slidably and nonrotat-
ably mounted in said internal gear for movement along
the axis thereof, a rotatable member mounted in said in-
ternal gear for movement along said axis between a first
axial position and a second axial position and for rotation
about said axis, said rotatable member having thereon
at least one outwardly extending lug, each lug being slid-
able in said deep channels and engageable with said teeth
and each stop surface and being so dimensioned that it is
not-slidable in said shallow channel, said push member
having a plurality of circumferentially spaced outwardly
extending lugs defining teeth directed toward and engage-
able with each lug of said rotatable member, said push.
member lugs being so dimensioned that they are slidable
in said deep and shallow channels, one of said push mem-
ber lugs being positioned in a deep channel and another
of said push member lugs being positioned in a shallow
channel.
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