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1

This invention relates to ball-point writing in-
struments and has to do particularly with devices
of that character having a projecting and re-
fracting mechanism operated by a push button
for alternately moving the writing point between
an exposed, writing position and a concealed,
non-writing position.

An object of the present invention is to pr ovwe
a ball-point writing instrument having an im-
proved push button operated projecting and re-
tracting mechanism.

Another object of the invention is to provide a
ball-point writing instrument having a push but-
ton operated projecting and retracting mecha-
nism which operates upon successive full depres-
sions of the push button to propel the writing
point into exposed writing position projecting
from the barrel and to retract the writing point
into concealed, non-writing position within the
barrel, respectively.

Another object of the invention is to provide a
ball-point writing instrument having a projecting
and retracting mechanism actuated by 2 manu~
ally depressible push button which normally pro-
jects to a substantial extent from the casing of
the instrument, whereby it is readily accessible
for manual operation and which after each de~
pression and subseguent release returns to its
initial position.

Another object of the invention is to provide a
ball-point writing instrument having a push but-
ton actuated projecting and retracting mecha-
nism and wherein the ink reservoir may be re-
moved and replaced by another reservoir by a
simple manual operation which may be per-
formed readily by the user and without requiring
the use of any tools.

A further object of the invention is to provide
a simple and reliable projecting and retracting
mechanism for a ball-point writing instrument
which mechanism may be readily manufactured
and assembled, which operates positively to pro-
ject and retract the writing point upon successive
depressions of a push button, and which will op-
erate satisfactorily for a long period of use.

Further and more specific objects of the inven-
tion are to provide an improved ball-point writ-
ing instrument having a spring latch for holding
the writing point in projected position and a push
button actuated release element for releasing the
lateh to permit the writing point to be returned
to retracted position; to provide an improved pro-
jecting and retracting mechanism for a ball-point
writing instrument having a latch for holding the
writing point in projected position and a latch
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release element for rendering the latch ineffective
and maintaining it ineffective during retraction
movement of the writing point; to provide a ball-
point pen having an impreved projecting and re-
tracting mechanism wherein the writing point
is projected and retracted only upon successive
full depressions respectively of a push button,
whereby such mechanism is not subject to aceci-
dental actuation when the push button is struck
or partially depressed; to provide a ball-point
writing instrument having ah improved project-
ing and retracting mechanism with means for
releasably holding the writing point in projected
position against the action of means fending to
urge the point toward retracted position and
wherein a rotatable cam is actuated upon suc-
cessive depressions of a push button to alter-
nately move the writing point to projected posi-
tion and to release the holding means to permit
the point to be returned to retracted position;
and to provide a ball-point writing instrument
having an improved projecting and retracting
mechanism actuated by a depressible push button
extending from the barrel of the instrument to
project and retract the writing point, which push
button upon release after being depressed to pro-
ject the writing point is free to return to its initial -
extending position independently of the writing
point leaving the latter in projected position.

Other objects and advantages of the invention
will appear from the following description taken
in connection with the appended drawings,
wherein:

Pigure 1 is an elevational view of a preferred
embodiment of the invention showing the writing
point in propelled position projecting from the
casing or barrel;

Fig. 2 is a view of a longitudinal section taken
through the casing of the structure of Fig. 1 and
showing the internal members thereof in eleva-
tion; .

Fig. 3 is a view of a longitudinal sectional view
taken through the structure of Fig. 1, certain of
the internal members being shown in section and
others in elevation;

Fig. 4 is a transverse sectiona) view taken along
the line 4—14 of Fig. 3;

Fig. b is a transverse sectional view taken along
the line 5—5 of Fig. 3;

Fig. 6 is a longitudinal sectional view through
the writing instrument of Fig. 1 and showing the
point-and-cartridge unit in retracted position,
with the writing point retracted within the cas-
ing;
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Fig. 7 is a transverse sectional view taken along
the line 7T—17 of Fig. 6;

Fig. 8 is a fragmentary, longitudinal sectional
view through the rearward portion oi the in-
strument and showing the point-and-cartridge
unit and project and retract mechanism in their
respective positions after the push button has
been depressed to propel the unit;

Fig. 9 is'a transverse sectional view taken along
the line 9—8 of Fig. 8;

Fig. 10 is a view similar to Fig. 8 only showing
the members in their positions after the push but-
ton has been released and has returned to its
rearward position;

Fig. 11 is a transverse sectional view taken
along the line {—1{1 of Fig. 10;

Fig. 12 is a view similar to Fig. 8 only show-
ing the members in their positions with the push
button depressed to release the latch which holds
the unit in projected position;

Fig, 13 is a transverse sectional view taken .

along: the line 13—1{3'of Fig. 12; and-

Fig. 14 is a diagrammatic view showing the
outer surface of the plunger of the projecting and
retracting mechanism . in developed. form and
illustrating particularly the .shape of the cam
track.

Referring now particulary to Fig. 2 of the draw-
ings, the preferred embodiment of the invention
includes a barrel or casing i which, for con-
venience -in assemblying the instrument may be
formed- by -a plurality of -sections, such as, a
tapered-front section or tip .2, a main section 3,
and a-rear or end piece 4, joined respectively by
threaded connections 5 and 6. The barrel is
formed with a bore defining a chamber 7 which
accommodates at least a portion of a point-and-
cartridge unit 8 and a propel-repel mechanism,
hereinafter more fully described.

The peint-and-cartridge unit 8 includes an ink
reservoir section {0 having a reservoir contain-
ing a quantity of ink suitable for use with a ball-
point writing element, which ink customarily is
of a thick, viscous nature. The reservoir section
10 may serve to define the reservoir, or the latter
may itself be defined by a reservoir-forming mem-
ber .(not shown) such as a flexible ink-containing
sac disposed within the reservoir section. A ball
writing point 1l is carried at the forward end

of the unit 8 and mounted firmly in a suitable !

seat .. (not .shown) for relatively free rotation
therein. An ink feed section {2 including a feed
channel (not shown) connects the ink reservoir
in ink feeding relation with the writing point (f.
Preferably, the ink in the reservoir is main-
tained under a continuous, slight pressure tend-
ing to urge.it from the reservoir and toward
the writing point I, so as to insure the mainte-
nance of a continuous eclumn of ink extending
from: the reservoir to the writing point.” This
may be accomplished in any one of several known
ways. For example, where the reservoir is formed
by :the reservoir section 8 itself, pressure means
such as a follower (not shown) may be employed.
Where a flexible sac (not shown) is employed, the
sac itself may be caused to apply .pressure to
the ink.
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Forwardly of the chamber 7 is a bore (5 of re- .

duced diameter which receives and .guides the
reservoir section of the unit 8 and a still smaller
bore::{6 which receives and guides the forward,
reduced. feed section 2.

The point-and-cartridge unit 8 is. movable in
the barrel | for longitudinal shift or projection

or retraction movement between a projected po=

5
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sition (Figs. 1, 2 and 3) wherein the writing
point I projects beyond the forward end of the
barrel | and is exposed for writing and a re-
tracted, non-writing position (Fig. 6) wherein
the writing point {i is concealed within the
barrel |I. In accordance with my invention a
vrojecting gnd retracting mechanism is provided
for projecting and retracting the point-and-
cartridge unit 8 in response to successive manip-
ulations of a depressible push button 27. The
unit 8 is constantly urged resiliently towards its
retracted position and, upon a first depression
of the push button 27 is moved into projected
writing position and held therein with the writ-
ing point (I projecting from the barrel {. Upon
a second depression of the push button 27 the
unit & is released and permitted to return to its
retracted position with the point concealed with-
in.

The point-and-cartridge unit 8 is constantly
urged toward its retracted position by means
which in the preferred embodiment of the in-
vention includes a coil spring 28 (Fig.. 3) seated
against a suitable shoulder 2{ in the barrel |
and bearing against a flange 22 formed on the
unit 8. The shoulder 21 may be formed by the
rearward end of the front section 2 as illustrated..

The unit 8 is adapted to be propelled by a
plunger 25 slidably and rotatably mounted in the .
rearward end of the chamber 7 and adapted to
e moved into abutment at its forward end with
an annular shoulder 2§ formed on the unit 8.
The plunger 25 is driven by the push button 27
having at least a portion 28 projecting through
an opening 29 in the rear end of the barrel { and
formed with a flange 39 which is adapted to
abut against a shoulder 3i to retain the push
button 27 in the barrel {. The push button 27
preferably is formed with a semi-spherical for-
ward projection 32 seated in a complementary
depression 33 in the rear end of the plunger 25
and providing a relatively low friction thrust
bearing between the push button 27 and the
plunger 25.

Interposed between the rearward end of the
unit 8 and the plunger 25, and preferably received -
and housed in a forwardly open chamber or re- -
cess 34 (Fig. 6) in the plunger 25, is a coil spring
35 which bears against a guide portion 38 at the
end of the unit 8. The guide portion 38 fits suf-
ficiently snugly in the recess 34 to support and
guide the rearward end of the unit 8 but with suf-
ficient looseness to permit free telescoping move-
ment between the plunger 25 and the unit 8.
The spring 35 bears against the end of the guide
portion 38 at all times and constantly urges. the.-
plunger 25 rearwardly, thus comprising means -
for returning the plunger 25 to the .rearward
position when the manual pressure on the push
button 2T is released after each depression
thereof.

A spring latch 40 having a dog 39 is rigidly se-
cured in the barrel | in position for the dog 39 to
engage the shoulder 26 over a portion only of the

5 periphery thereof when the unit 8 is moved into

its projected position, thereby to hold the unit 8
in. projected position. While the spring latch 49
may be secured in the barrel { in any desired
manner, preferably it is formed integrally with a
cylindrical bushing 41 telescopically received in
the chamber 7 and secured therein as by a flange
42 clamped between the forward end of the rear
section 4 and a shoulder 43 on the main section 3.
The unit 8 is formed with a tapered, preferably

‘conical, face 44 forwardly of the flange. 26 which -
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permits the latch dog 39 to ride up thereon and
over the periphery of the shoulder 26 when the
unit 8 is moved forwardly to advance the shoul-
der 26 past the latch dog 38.

The plunger 25 is provided at its forward end
with a projection or latch release element 45
adapted to engage the shoulder 26 of the unit 8
to propel the unit 8 upon depression of the
plunger 25 when the unit 8 is in retracted posi-
tion. - The latch release element 45 extends for
a portion only of the periphery of the plunger 25.
Thus, when the plunger 25 is in a position of
angular adjustment wherein the latch release
element 45 is aligned with the spring latch 49,
the latch release element 45 is adapted to ride
under the latch 40 upon forward movement of
the plunger 25 and move the latch dog 39 out of
engagement with the shoulder 26. On the other
hand, when the plunger 25 is rotated to a posi-
tion wherein the latch release element 45 is not
in alignment with the latch 40, the latter can en-
gage the shoulder 26 without interference from
the latch release element 45 even when the for-
ward end of the latter is engaged with the shoul-
der 26. The latch release element 45 thus pro-
pels the unit 8 upon a first depression of the
plunger 25 and releases the latch 49 upon the
next depression.

For the purpose of rotating the plunger 25 to
bring the latch release element 45 into position
to engage the latch 40, cam means are provided
between the barrel { and the plunger 25. Such
cam means includes a stud or projection 46 rigidly
secured in the barrel | and riding in a cam track
41 (see especially Fig. 3) which takes the form
of a groove in the periphery of the plunger 25.
The stud 46 may be integral with the bushing 41
or may bhe formed as a separate pin extending
through the bushing 4f and having a head 48 in
the slot 49 provided in the barrel section 3 to
admit the head 48.

The cam track 41 which is shown diagram-
matically in developed form in Fig. 14 extends
completely around the periphery of the plunger
25 and includes four arcuate sections @, b, ¢ and d,
respectively, which are alternately inclined in op-
posite directions. The sections @, b, ¢ and d are
so formed and located that, upon a first manual
depression of the push button 27 and consequent
forward movement of the plunger 25, the cam
action provided by the cam track 47 and the stud
46 causes the plunger 25 to be rotated approxi-
mately 90°. When the manual pressure on the
push button 2T is released and the spring 35 re-
turns the plunger 25 to its rearward position, the
plunger 25 is rotated approximately 90° further.
Upon 3 second depression of the bush button 21,
the plunger 25 is rotated approximately another
90° and upon its return is further rotated to its
initial position. Thus, during a complete cycle of
operation of the plunger 25 consisting of two for-
ward and two return strokes, the plunger 25 is
rotated progressively in steps of approximately
90° each through one complete revolution about
the axis of the casing |. For convenience in il-
lustration, the positions of the stud 46 relative
to the plunger 25 at the ends of the several strokes
are designated in Fig. 14 as “Pos. 1,” “Pos. 2,”
“Pos. 3” and “Pos. 4,” respectively.

The instrument during periods of non-writing
normally will be maintained with the unit 8 in
retracted position (Fig. 6) wherein the writing
point 1 is retracted within the barrel {.
writing point |1 thus is housed and concealed
and there is no likelihood of ink soiling the hands
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6

or clothes of the user. Moreover, the writing point
is fully protected and hence neither the point nor
the seat are subject to damage such as may occur
if the instrument is dropped when the point is
exposed.

If, when the unit 8 is in retracted position
(Fig. 6), it is desired to propel the unit 8, the
push button 27 is fully depressed. The plunger 25
is driven forward and, since the latch release
element 45 is then in engagement with the
shoulder 26 of the unit 8, the latter is propelled
toward its forward or projected position when
the plunger 2% is moved into its forwardmost po-
sition (Fig. 8). The shoulder 2§ is advanced
slightly beyond the latch dog 39 and the latter
rides up on the inclined face 44 and then springs
inwardly to engage behind the shoulder 26 to
hold the unit 8 in projected position. During
this forward movement of the plunger 25, the
stud 46 rides along the cam track section a¢ from
Pos. 1 to Pos. 2 (Figure 14) and the plunger 25
is rotated to move the latch release element 45
angularly through 90° into a position where it
is out of alignment with the lateh 49. Thus the
latter is free to engage the shoulder 26 and latch
the unit 8 in projected position. When the
plunger 25 reaches the end of its forward move-
ment (Fig. 8), the end of the track section a (Fig.
14) abuts against the stud 46 and thus halts fur-
ther forward movement of the plunger 25. Dur=-
ing the forward movement of the unit 8, the ball
writing point i{ moves into its position wherein
it projects from the forward end of the casing
{ and is exposed for writing. The unit 8 is posi-
tively and firmly held in projected position by
the latch 40 and is not displaced when writing
pressure is applied to the writing point 11.

‘When the plunger 25 is in position with the
latch release element 45 abutting the shoulder
25 (as in Fig. 6), the plunger spring 35 is com-
pressed. Accordingly, when the manual pres-
sure on the push button 27 thereafter is released,
the plunger spring 35 extends and urges the
plunger 25 toward its rearward position (Fig 10).
The unit 8 remains latched in its projected po-
sition but, since the plunger 25 is not attached
to the unit 8, the plunger 25 is free to move
rearwardly independently of the unit 8. The
plunger 25 is urged rearwardly by its spring 35
until the flange 30 of the push button 27 abuts
the shoulder 31 and the portion 28 is projected
from the casing 1 and is fully exposed as in the
position (Fig. 6) it assumed prior to depression.
The push button 27 hence is readily accessible for
a second manual depression. During rearward
movement of the plunger 25, the stud 46 rides
along the track section b (Pig. 14) to rotate the
plunger 25 through an angle of 80°. The track
sections ¢ and b are so formed adjacent their
junction that when the plunger 25 is released for
return movement the stud 46 cannot return to
the section ¢ but rides down into the section b
and thus continued rotation of the plunger 25
in a single direction is insured and the plunger
cannot reverse its direction of rotation.

When it is desired to retract the writing point
t1, the push button 27 is depressed a second time
in a manner identical to the first depression and
the plunger 25 is driven forward toward the pro-
pelled unit 8. The stud 46 rides in the track
section ¢ (Fig. 14) and causes the plunger 25
to be rotated to a position wherein the latch
release element 45 is aligned with and engages
under the latch 40 (Fig. 12). As the plunger 25
approaches the end of its forward stroke, the
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latch release element 45 ra1ses the latch 40 out:

ing the’ unit 8 for retractmn by. the main sprlng“
Forward movement of the plunger. 25 . is

20.
halted when the latter is advanced to a position
wherem the stud reaches Pos. 4 (Fig. 14),

. Wheén tlie manual pressuie on the push button’
21 is'released the unit 8 is driven rearwardly by.

the main spring 20 and the plunger 25 is driven
rearwardly by the plunger spring 35. However,
theé latch release elément 45 remains in engage-

ment with the shoulder. 28 during at léast the’

initial portion of its movement and at least until

the shoulder 26 is moVed rearwardly of and clears
the latéh 46, thiis préventing re-engagement of

the ldatch 49 and the shoulder
tracting movement of the unit.

2§ during. the re-

35 'so.that the shoulder 26 is held against the
lateh release element 45 at least during theé ini-
tial réeturn movement of the unit 8. . While the
plunger spring 35 is effective to return the plunger
25 _whenever the push button 27 is released, the
unit' 8 bearing against the plunger 25 and aotu-
atéd by the main spring 20 may aid in moving
the plunger 25 rearwardly when the latch.40. is

released The main spring. 26 is of sufficient

st1ength to return the unit & to fully retracted
position (Fig. 6) and to mamtam it.in such posi-
tion' against the compression of the plunger
spring 35.

The writing instrument in accordance with
the present invention is so consiructed that the
unit 8 may be removed readily from the casing.
Thus, when the ink is consumed in wrltmg and
the reservoir I8 is emptied, the unit 8 may bhe
1emoved and replaced by a similar unit having
a full reservoir. Also, it may be desirable, in
sonie cases, to replace the unit prior to exhaus—
tion of the ink as, for example, if the ball seat
should become suficiently worn' to impair-the
good writing qualities of the instrument. To re-

move the unit 8, it is only necessary to unscrew

and separate the tip. 2 and main section 3.and
withdraw the unit 8;. it is not. necessary to re-

move the plunger 25 or the members assocmted )
therewith and the only element of the projecting

and tretracting mechanism which need be re-
moved is the main spring 20.. The plunger 23

and members associated ‘therewith also may be.

rémoved from the casing if for any reason this is

deésired as, for example, to permit repair or ad-
This may be accomplished by un-
screwing the rear section 4 and withdrawing the .
However,

justment.

plunger. 25 and associated members.
because of the simplicity and ruggedness of the
struetureé it is not llkely to need repair or adjust-
ment even after a long peuod of use. It will be
understood that, for the purpose of permitting
access to the 1ntemo1 of the casing and removal
of the point~ and«eaztudge unit or the project-
ing and retracting mechamsm the balrel or cas-
ing may be provided with the joints as shown or
at other portions therect.

From the foregoing it will be seen that I have
provided a ball-point writing instrument having

a simple and effective mechanism for projecting. .
and retracting the writing point, whereby it may.

be projectec from the casing for writing and re-
tracted within the casing during periods.of non-

writing by a simple push button operation.. The .
unit is positively projected into writing position .

In. thls oonnec-:
tion it will be understood that the main spring 20
issufficiently stronger. than the plunger spring

)
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by a full depression of the push.button and the ..

push button is fully returned after release to its

5

8
initial position, and, therefore, the push button.
Whenever released is always. positioned for: con--
venient manual manipulation; ‘The unit-engages
the. plunger during retraction, movement. .and
hence the operator by gradually releasing .the.
manual pressure on. the push button, can mam-;
tam the umt unde1 control and prevent a “snap
action” retuln of the unif. - - .

The, unit is pro;ected by a ﬁrst full deplessxon,
of the push button and is.retracted by.a second.
full depressicn of the push. button ~consequently
there is no likelihood of un1ntentlonal actuation
of the mechanism gag, for example, if- the push.
button is accidentally struck and partially de-.
pressed...Moreover; regardless of the position of
the unit, a full. depression.of. the push- button
will always. result. in a movement of the unit to-
its other. position, and hence no pa1t1cular skill-
is required to obtain the desired position of the
unit,

Iclaim: ,

1.-A ball-~ pomt wntmg instr ument compnsmg
a barrel a point-and- cartridge .unit including

‘an ink 1eserv01r a ball writing element and ink

feed means connectmg said reservoir and said

writing element, said unit being mounted for pro-:
jection and retraction moyement in said barrel

between a proJected pos1tlon whereln said writ- .
ing” element is exposed for writing .and  a.
retramed pos1t10n ‘wherein the writing ele-,
ment is concealed w1th1n said . barrel,  spring.

means resiliently u1g1ng ‘said unit towald Te-.
tracted position, a spring latch for latehing said-
unit in p103ected position when moved thereto, .
means 1nc1ud1ng alatch release element- rotatable..
and slidable in the barrel, means 1nclud1ng apush.
button for sliding said latch release element.and -
projecting said unit, and cam means. interacting

between said latch release element and barrel for.
rotating the latch release element in.response to

shdmg movements thereof, said.latch. release
element being rotatable, progresswely in steps in
a smgle duectmn about. the axis. of said--barrel-
upon successive depressions, of said push button -
and alternately disengaging said lateh - flom said
unit . to. permit. said. unit.fo be. retracted by said

resilient means and freelng said Jatch, to- permit..
the. latter to- engage and lock said unit in pro-

' Jected position,

2. Ina ball-pomu wr mng 1nst1 ument a casmg, .
a . umt 1nclud1ng an ink cartridge, a ball writing -
pomt and 2 shoulde1 said: un1t belng mounted in:
bald casmg fo1 lonvltudlnal shift movement. be-
twee*l 2 Pr OJected p051t10n wherein said writing:
point pIOJects from the forward end of said cas-
ing and.is exposed .for writing and a.retracted.
position wherein said writing point is. concealed-
within said casing, spring means constantly urg-
ing_ said unit toward retracted position,. lateh -
means engageakle. with said shoulder throughout-
a first portion only therecf and releasably-hold-
ing said unit in projected pos1t10n and actuatlng R
means for said -unit.and including-a _depressible
plunger - slidably -and 1otatably mounted in- said
casing. and havmg 2 pro,]ectlon extendlng for-
wardly therefrom ‘and: engageable with a second
portion only of said shoulder when propelling
said-unit, and a pair of cooperating cam elements
1espect1vely carried by said _casing and plunger
and ‘imparting umdn*ectmnal rotation_ to said
plunger .and .its projection upon: successive de- -
pressions. of said plunger whereby upon-a first

“depression. of:-said.-plunger- said- ‘projection - en-

gages said shoulder at said second portion there-
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of and propels said unit intc position wherein
said latch means engages said shoulder at said
first portion thereof and upon 2 second depres-
sion of said plunger said projection is moved into
position engaging said shoulder at said first por-
tion thereby engaging said latch means and mov-
ing said latch means out of engagement with said
shoulder and said spring means returns said unit
to retracted position.

3. The invention as set forth in claim 2 where-
in all portions of the shoulder on the unit lie
substantially in a common plane transverse to
the casing, and the laich means is fixed longi~
tudinally of the casing.

MARLIN S, BAKER.
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