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United States Patent Office

3,205,863
Patented Sept. 14, 1965

1 2
A further object of the invention is to provide a pro-
3,205,863 jecting-retracting mechanism for a ball point writing in-

WRITING INSTRUMENT
Nolan Kent Rhoades, Milton, Wis., assignor to The -Parker
Pen Company, Janesville, Wis,, a corporation of

Wisconsin
Filed Dec, 29, 1953, Ser. No. 400,933

15 Claims, (Cl. 120—42.03)

The present invention relates generally to ball point
writing instruments and has to do particularly with de-
vices of that character having a projecting and retracting
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 provide a ball 15 simple and effective projecting-retracting mechanism for
point writing instrument having an improved push button . the writing unit of a ball point writing instrument, which
operated projecting and retracting mechanism. . includes a rotatably and slidably mounted cam-carrying

Another object of the invention is fo provide a ball ' element actuated between a retracted and a projected po-
point writing instrument having an improved push button sition within the body of the instrument by axially slid-
operated projecting and retracting mechanism which op- 20" able cam actuating clements operable by a push button
erates upon successive full depressions of the push button _thereby permitting dependable operation without any ten-
to propel the writing point into exposed writing position dency to jam or freeze on the part of the element.
projecting from the barrel and to retract the writing point A still further object of the invention is to provide a
into concealed non-writing position within the barrel; re- novel projecting-retracting mechanism for the writing unit
spectively. 25 of a ball point writing instrument, that will rotate the

Another object of the invention is to provide a ball writing unit each time the mechanism is operated so as to
point writing instrument having an improved push button minimize wear on the ball seat at any particular part
actuated projecting and retracting mechanism so con- thereof. .
structed and arranged that the writing unit, which includes Further and more specific objects of the invention in-
an ink reservoir and a portion of the projecting and re- 30 clude the provision of a push button for moving actuat-
tracting mechanism, may be removed and replaced by ing means longitudinally within the housing of the writ--
another writing unit by a simple manual operation which ing instrument into engagement with ¢am surfaces carried
may be performed readily by the user without requiring by a member rigidly affixed to the point-and-cartridge
the use of any tools, Co unit, the cam surfaces being so arranged on the member

A further object of the invention is to provide a simple. 35 that when they are successively engaged by the actuating
and reliable projecting and retracting mechanism for a means they will cause the ' member to rotate within the in-
ball point writing instrument which mechanism may be strument to successively align the cam surfaces with or
readily manufactured and assembled, which operates posi-- bring them into the. path.of a stationary abutment to al-
tively to project and retract the writing point upon suc- 0 ternately maintain the point-and-cartridge unit in extend-
cessive depressions of a push button, and which will op- ed and retracted positions. ‘
erate satisfactorily for a long period of use. Other objects and advantages of the invention will ap-

Another object of the invention is to provide a writing pear from the-following description taken in connection
instrument of the type having a replaceable writing unit, with the appended drawings, wherein:
which is provided with a retracting-projecting mechanism e FIG. 1is a longitudinal sectional view taken through
for the writing unit so constructed and arranged that an 9 the casing of a preferred embodiment of the invention
operating part thereof is a self-contained part of the writ- showing the internal members in elevation, the writing
ing unit and replaceable therewith. pomt-qn.d-carltrldgg unit being in retracted position with

Another object of the invention is to provide a novel, the writing point retracted within the casing; .
simple and inexpensive projecting-retracting mechanism FIG. 2 is a view similar to that of FIG. 1 but showing
for replaceable writing units of ball point writing instru- the writing point-and-cartridge unit in its projected posi-
ments, wherein a major part of the mechanism is affixed tion with the writing point in writing position;
directly to the writing unit so as to be replaceable there- FIG. 3 is a fragmentary, longitudinal sectional view
with to ensure dependable operation of the projecting- through the rearward portion of the instrument taken
retracting mechanism., 55 along the line 3—3 of FIG. 1 and showing the point-and-

Another object of the invention is to provide a novel .cartmc.lge unit and "gh_e projecting-retracting mechanism
projecting-retracting mechanism for ball point writing =11 their retracted positions;
instruments having replaceable writing units, which is so FIG. 4 is an exploded view in elevation of the writing
constructed that only one part thereof has critical dimen- point-and-cartridge unit and the projecting-retracting
sions and configurations but lends itself to inexpensive g mechanism; L
manufacturing methods, and which is so arranged that _FIG. 5 is a fragmentary longitudinal, sectional view
this part is a self-contained part of the point-and-cartridge ~ Similar to that of FIG. 3 but with the point-and-cartridge
unit and replaceable therewith to ensure that a fully effec- unit and the projecting-retracting mechanism in their
tive projecting-retracting mechanism is always present in projected positions with the push button depressed;
the instrument. 65 .. FIG. 6 is a transverse sectional view taken along the

A further object of the invention is to provide a novel line 6-—6 of FIG. 3;
projecting-retracting mechanism for a ball point writing FIG. 7 is a fransverse sectional view taken along the
instrument having a replaceable writing unit, a critical line 7—7 of FIG. 3;
part of which mechanism is carried by and affixed to the FIGS. 8, 9, 10 and 11 are:diagrammatic developed
replaceable writing unit so as to be replaceable therewith 7 views illustrating step-by-step the manner in which cam-

thereby insuring that a fully effective projecting-retracting
mechanism is always present in the instrument,

(%23

10

strument of the type having a writing unit movable be-
tween a projected writing position and a retracted con-
cealed position, which projecting-retracting mechanism in-
cludes a cam element and means interacting with the cam
element for imparting rotative movement thereto for ef-
fecting the positioning of said unit in its projected and
retracted positions, and a retracting spring for the writing
unit which is also utilized as a motive force applied to the
cam element for effecting alternate projecting and retract-
ing operations of the mechanism when the push button is
successively depressed.

A further object of the invention is to provide a novel,

ming surfaces of a displaceable cam body carried by the
point-and-cartridge unit are engaged alternately by sta-
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tionary actuating means and actuating means longitudi-
nally movable with a push button to effect the retracting-
projecting operation of the point-and-cartridge unit;

FIGS. 12, 13, 14 and 15 are transverse sectional views
taken along line 12—12 of FIG. 3, showing the actual
relative positions of the camming portions of the cam
body and the actuating means in FIGS. 8, 9, 10 and 11,
respectively;
- FIG. 16 is a fragmentary, longitudinal sectional view
through the instrument casing showing another embodi-
ment of the invention which is provided with a differ-
ent form of cam body and cam body actuating means;

FIG.: 17 is a view similar to FIG. 16 but with the in-
strument rotated through an angle of ninety degrees;

FIG. 18 is a transverse sectional view taken along line
18—18 of FIG. 16;

FIG. 19 is a transverse
line 19—19 of FIG. 16;

FIG. 20 is a developed view of the cooperating parts
of the modified projecting-retracting mechanism with the
cam body and the point-and-cartridge units in projected
positions;

FIG. 21 is a view of the modified form of the cam body
actuating element; and '

FIG. 22 is a view of the modified form of the cam body.

Referring now - particularly to FIG. 1 of the drawings,
the preferred embodiment of the invention comprises a
barrel or casing 1 having a main section 2 and a tapered
tip 3, and a rear or end piece 4 carrying a clip ele-
ment 5. The barrel 1 is formed with a bore defining a
chamber 6 which receives the front end of a point-and-
cartridge unit 7 connected to a projecting-retracting
mechanism generally indicated at 8.

The point-and-cartridge unit 7, which may simply be
referred to as the writing unit of the instrument, in-

sectional view taken along

cludes an ink reservoir section 10 containing a quantity

of 'ink suitable for use with ball point writing instru-
ments, an ink feed section 11, and a ball writing point
12 carried at the forward end of the unit 7 and mounted
firmly in a seat (not shown) in communication with a
feed channel (not shown) within the ink feed section 11
and leading to the reservoir section 10. :

Forwardly of the chamber 6 is a reduced diameter
section 15 for receiving one end of a return or retracting
spring 16 for the point-and-cartridge unit 7 seated against
a shoulder 17 and bearing against the forward end of
the reservoir section 10, and a bore 18 of a smaller diam-
eter than section 15 which receives and guides the for-
ward, reduced ink feed section 11,

Secured rigidly in the rearward end: of the reservoir
section 10 and forming a self-contained part of the point-
and-cartridge unit and replaceable therewith is a cam
body 20 which constitutes ‘an essential part of the pro-
jecting-retracting mechanism of the instrument. The
cam body 20 is provided with a central opening or bore
21 which terminates in a plurality of radially extending
cuts or grooves 22 (FIG. 6) for supplying air uniformly
to the rear end of the ink column in the reservoir sec-
tion. 10 to fill the space left by ink withdrawn from the
* writing end of the unit. The cam body 20 is secured to
the rear end of reservoir section 16 in ink-tight relation
therewith by providing a cylindrical end portion 24 fitting
snugly within the end of the reservoir section up to a
shoulder 25 and by firmly securing them together as by
. crimping, as indicated at 26. )

The cam body 20 is rotatably and slidably disposed
within a tubular central portion 27 of a stationary guide
member 28 so as to in effect be “floating” therein. The
guide member 28 has formed integrally therewith an
internally threaded, .enlarged, forwardly extending . por-
tion 29 in engagement with an externally threaded end
30 of the barrel 10. The guide member 28 is secured

10

15

20

30

50

or
[

60

65

70

within the end piece 4 as by a soldered joint 31 and a

peened-over edge 32 of the end piece. A rearwardly ex-
tending, reduced diameter portion 33 of the guide mem-

75

4

ber 28 serves as an ‘internal guide for a tubular plunger
34 formed integrally with a push button 35. The push
button 35 projects through a rear opening 36 in the end
piece 4 and is provided with a shoulder 37 for limiting
the extent of its rearward movement and serving as an
abutment for a push-button return spring 38 whose other

. end bears against a shoulder 40 on the guide member 28.

The shoulder 40 is provided with a pair of radially op-
posite slots. 41 and 42 for receiving respective ones of a
pair of diametrically opposite fingers 43 and 44 formed
integrally with and extending forwardly from the plunger
34 inside the central, tubular portion 27 of the guide
member. 28. Two stop members 45 and 46. extend lon-
gitudinally within the. central portion 27 of the guide
member 28, adjacent and parallel with the fingers 43 and
44, respectively. The stop members 45 and 46 may con-
veniently be formed by a pair of parallel, longitudinal cuts
47 and a diagonal cut 48 in the tubular wall of the cen-
tral portion 27 of the guide member 28 to form a tab
which then is displaced inwardly to depend at its rear-
ward end from the guide member.,

The cylindrical cam body 29 is, in accordance with the
invention, provided with a plurality of cam surfaces 50,
52, 54, 55 diametrically opposite pairs of which are suc-
cessively engageable by the fingers 43 and 44 to impart
unidirectional ‘rotational movement as well as longitudi-
nal reciprocating movement to the cam body and the
connected unit 7 when the push bufton 35 is repeatedly
depressed .to thereby align alternaté cam surfaces with
the stationary stop members 45 and 46 disposed to abut
the cami surfaces and bottom ‘surfacds 51, 53 to positively .

. maintain the point-and-cartridge uait 27 and the cam

body. alternately in projected and retracted positions.

The cam surfaces 50, 52, 54, 55 face toward the rear
of the writing instrument and are equidistantly spaced from
the axis of rotation of the cam body throughout their en-
tire extents, The shapes and relative positions of the cam
surfaces are better seen in the exploded view in FIG. 4 and
in the developed views of the cam body shown in FIGS.
8 to 11.. Each of the cam surfaces preferably follows a
45-degree helix about the cylindrical cam body. The
cam surfaces 50, 52, 54, 55 are oriented in the same
sense, ie., they are oriented so as to impart a unidirec-
tional rotational movement to the cam body when moved
against a rotationally fixed cam actuating means, Each
of the diametrically opposite bottom surfaces 51 and 53
is located axially forwardly of the flanking cam surfaces
50, 54 and 52, 55, respectively. A stop surface 56 ex-
tending substantially parallel to the axis of the cam body
is disposed between the trailing edge of bottom surface
51 and the leading edge of the cam surface 50; A stop
st;"face. 57 is disposed. between the trailing edge of cam
sutface 51 and the leading edge of cam surface 54, Simi-
lar stop surfaces 58 and 59 are connected between the
trailing edge of bottom surface 53 and the leading edge of
cam surface 52, and between the trailing edge of cam
surface 50 and the leading edge of cam surface 55, re-
spectively, The cam surfaces and bottom surfaces taken
together are angularly continguous and stop surfaces 56,
57, 58 and 59 are spaced apart by substantially 90 de-
grees, the cam surfaces 50 and 52 each being substantially
twice as long as each of the cam surfaces 54 -and 55 and
the bottom surfaces §1 and 53.

In the preferred embodiment illustrated in FIGS. 1 to
15 there are provided two contiguous sets of cam and
stop surfaces, each set comprising a bottom surface 51,53
flanked by cam surfaces 50, 54 and 52, 55, respectively,
axially spaced rearwardly thereof. The cam surfaces
are formed so as to provide a central hub 49 of such
diameter as to slidably fit between actuating fingers 43 and
44 and between stationary stop members 45 and 46. Fin-
gers.43-and 44 and stationary stop members 45 and 46
have the respective ends thereof formed at an angle
corresponding to that of the cam surfaces 50, 52, 54, 55

and in the same sense. The plunger 34 carrying the push

3M Company Exhibit 1009
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button 35 is normally biased rearwardly by the spring 38,
with the shoulder 37 of the plunger abutting the inside
rear end. of the end piece 4 of the instrument body. The
point-and-cartridge unit 10 is biased rearwardly by the re-

turn spring 16 which also serves to provide the motive 5 and the stop surfaces 58 and 56. The stop members
power for effecting the axial retracting movement and the ?5 and 46 will now be in alignment with the cam sur-
rotational movement of the cam body 20 by biasing op- aces 55 and 54. When now the push button 35 is re-
posite pairs of cam surfaces 54, 55 or 50, 52 (FIGS. 8 and leased the fingers 43 and 44 will be retracted and the cam
10) of the cam body against the stationary stop members body 20 will be permitted to rotate unti} stationary stops
451 agd 4?, deperédiélg on hthe angula;'l orientatlifonhof th_e 10 gsttand 46 fengaf.gse1 thedstS%p surfac;:.s ?S'ariflh 56 vandb tge
cylindrical cam body with respect thereto. the ori- ottom surfaces an , respectively. e cam body
entation of the cam body 20 within the guide member 20 will now again be in its retracted position displaced
28 is such that the stop members 45 and 46 engage the by one-half a revolution from the corresponding position
cam surfaces 50 and 52, the point-and-cartridge unit 7 shown in FIG. 8. It will thus be seen that as the push
will be maintained in its projected position, while if the 15 button 35 is successiyely depressed and released the cam
orientation of the cam body 20 is such that the stop mem- body 20 and‘ t_he point-and-cartridge unit 7 will be suc-
bers will engage bottom surfaces 51 and 53, the cam body cessively positioned S0 as to engage the stop members
20 arild fthehpomt-and];cartr{gge umt:bwﬂl2 gebperm;ti,d to ?5 6;andS 04651;y thg z;)mglly dlsplfaced gixrss ;)ftthe 1cam sulr-
extend further into the guide member y a distance aces » S4 an otlom suriaces 31, o alternately
equal to the axial distance between the cam surfaces 50, 20 assume I{’_rOJeCtt}‘lid and retracted positions. Thus each suc-
52 and bottom surfaces 51, 53, wherein the point-and- cessive time the writing unit is advanced to its writing
cartfidge unit 7 will be in its retracted position. Suc-. %ogltmq it is turned through an angle of 180 degrees.
cessive fu‘ljl depressions of pfush bugtonﬁSS, ngs thrgliggf thhlswwil:! lengi 1tlo mlglml.zlf u;leqlial c;vf;ar 1on the ifeat of
corresponding movements of actuating fingers an , ¢ wriling ball, an will also tend to loosen foreign
successively depress and rotate the cam body 20 so as to 25 particles that have been picked up by the ball and become
caufse' alt?ixatgspairsbof cam suc{fz:)cestg(), SZtgnd bott;)m Iocifeii ?}fgv:es: ;hfhb?ltlhandt the ball sea:‘té a6

surfaces R to be engage e stationary stop a ¢ siop means 485, are received
members 45 and 46, This,g irg1 turnf, will cause theypoint— alternately, in either retracted or projected position of
and-cartridge unit 7 .fo assume altefnately an extended ;he .erlltlllg unit, by either the recess. portions (grooves)
writing position and* a retracted non-writing position. 80 Daving the bottom surfaces 51, 53, or the recéss portions
The manner in which this is accomplished will now be t(grooves) having the cam surfaces §0, 52 as their bot-
described, referring particularly to FIGS. 8 to 15. oms. .

FIG. 12 is a sectional view taken through the guide The embodiment of the invention illustrated in FIGS.
member 28 and actuating fingers 43 and 44 showing the 16 to 20 has a modified projecting-retracting mechanism,
actual positions of the cam surfaces on the cam body 20 35 thﬂt]he othfer Pgrts Og tth instrument may be like those
with: respect to the stationary stop members 45 and 46 o ¢ prelerred embodiment described above and the
and acmﬁting fingers 43 and 4Z when the cam body is in its descr_iption t_herepf will, therefore, not be repeated. The
retracgeddposition wher}lthe pa}i:;sG are8 in 3}2 posiltlions ir;]- {g:d;g;g :l}l’gn:f“glll cam body 60t§'s ﬁrln‘i)ly SSCUred within
dicated diagrammatically in FIG. 8. en the pus _ [the reservoir section and is provided
button 35 is depressed, the actuating ﬁ{,gers 43 and 44 40 with a central air feeding arrangement similar. to that of
will be moved downwardly (as viewed in FIG. 8) with the cam body 20 of the embodiment described above.
respect tohstg:tlionar)t/1 stopl.mg,r.nbtlars 45 al;ldd 4623nd ’}Vtilu giinzz? izurfgces of the cam bodtsl'1 60 (FIG. 22) are
carry wit em the cylindrical cam body 20. e e same manner as the cam surfaces 50
interaction between the camming end portions of fingers to 55 of the cam body 20 described above but extend
43 and 44 and the cam surfaces 50 and 55, respectively raqxally {nwardly somewhat further and terminate in a
engaged thereby, will tend to rotate the cam body 20 in 45 g‘“de bore 62 centrally of the cam body. A guide mem-
a clockwise direction as viewed from the front of the pen lgr) 64 1{5 i’r ovided fcgr 1'560531}’“1% thle cam body 60 (FIG.

d to the right in the developed view of FIG. 8. Such . Sieeve member 65 internally threaded to e
il(r;tationale rrllive;nent of carrllJ body 20 will, however, the: threaded end 30 of the main section 2 of the lralsfrg:i
initially be preﬁrented by the stop surfabces standdSt}1 gvhich 50 :n ;18 686d?)¥t‘t3}(11e tg(;)ui?:ewe S;Ugé}; theTteWitth t}l:ie fc()flwarg
bear against the respective stop members an . QU %  member up.to a shoulder 67 an

When the cam body 20 has been depressed to an e?tent ;St szgure:ii_ht: ;23 %:)Idt?ome‘tmbgrtlt;y E:rirtnping as binc(]iicateﬂ
sufficient to permit the rearward edges of stop surfaces . rion 4 ol the instrument body 1 is
56 and 58 to clear the forward edges of stop members g;esgfﬁttﬁzd;? dthe sleel\j/e m6e4mb§]£h65 ar}g on thebshou]der
45 and 46 (FIG. 9), the cam body 20 is free to rotate ! glige member 64. € guide member 64 is
jgin the dfiregtion indicated b);éh(eﬁlgovi/)) ur}xjjle; the 1in- 55 E;r?sl‘iido;’;;?na ge;r(l:vlél fg)(fggé 1)723 }Z)E;Vg}g a tce;nt;lal

uence of the return spring . which applies 9 18 - r 1ametrically
a constant rearward force to the cam body until fingers opposife openings 70 and 71 defined between radially
43 and 44 abut longitudinally extending stop surfaces 59 exind;ng wall;.2 . g ) i )
7 sl When b ush bt 35Tk, A PSS T2 (F1G. 21 s o gy wits o
and fingers 43 an are withdrawn, the cam bo A L : i
will bég free to continue its rotational movement zlmtil a pair of cam body actuating elements 74 and 75 extend-
stop members 45 and 46 abut the longitudinal edges 59 ing radially from a central, cylindrical guide portion 76
and 57, respectively. The cam body 20 and the point- haying a rounded end 77 extending forwardly beyond the
and-cartridge unit 7 will thus have been rotated through 65 ?iztsff;;ngfd?:;e’:: ,7724.2“(;(? 75. _Thedcylmdr ical guide por-
an angle of 90 degrees and will be in their projected piung Is dimensioned so as to fit within the
positions. central opening 69 (FIG. 18) in rear wall 68 of the guide

FIG. 10 shows the positions of the operating parts of 3}222:{0“@3 aqu qtshioacb?artér;egiveclsm;nts 74.and 7705 are
the projecting-retracting mechanism as the push button 71 therein. It ;vill thus be seen tiq?pf}?mgs bagd
35 is partly depressed with actuating fingers 43 and 44 ;0 actuatin i , wiat the cam body
. . . g portion of the plunger 72 is free to move axially
in engagement with cam surfaces 55 and 54, respectively. through the end wall 68 but is prevented from rotating
As the push button 35 is fully depressed the fingers 43 with respect to the guide member 64. A rounded end
and 44 are displaced further for.wardly and will carry 77 of the central guide portion 76 of the plunger 72
with them the cam body 20 until the stop surfaces 59 extends forwarfily beyond the actuating elements 74 and

75 75 and is received by the central guide bore 62 in the

and 57 clear the stop members 45 and 46 respectively,

6

at which time the cam body will be frec to rotate in
a clockwise direction as indicated in FIG. 11. The cam
body 26 will continue to rotate until the fingers 43 and
44 engage, respectively, the bottom surfaces 31 and 53

3M Company Exhibit 1009
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7
cam body 60. A cap 78 is prior fitted onto the hub 73
of the plunger 72 and is secured thereto to serve as the
push button for the projecting-retracting mechanism. )

The guide member 64 is further provided with a pair
of diametrically opposite, inwardly extending stop mem-
bers 79 and 80 formed integrally therewith and disposed
adjacent one side of the respective openings 70 and 71
(FIG. 19), for abutting the cam surfaces on the cam
body 60 to limit the rearward movements thereof.. The
stop members 79 and 80 extend forwardly to points
somewhat short of the positions. assumed by lhe forward
ends of the actuating elemerits 74 and 75 when the push
button 78 is fully depressed and the actuating clements
are fully extended. '

FIG. 20 is a developed view taken along a circular
cylindrical plane within guide member 64 and cutting
through the stop members 79 and 80 showing the rela-
tive positions of the cam surfaces of the cam body 60,
the actuating elements 74 and 75 and the stop members
79 and 80 when the cam body is in its retracted position
as shown in FIGS. 16 and 17. The operation of the
modified projecting-retracting mechanism. is generally
similar to that described above in connection with FIGS.
8 to 11. When the push button 73 is depressed, the
actuating elements 74 and 75 will be displaced forwardly
within. the pen body and will engage the cam surfaces
81 and 82 of the cam body 60 and displace the cam body
by an amount sufficient to clear the stationary stop mem-
bers 79 and 80. When the cam body 60 clears the stop
members 79 and 80 and hence is free to rotate within
the guide member 64, it will be cammed in a clockwise
direction as viewed from the front end of the pen or to
the right as viewed in FIG. 20 by the rearward force
applied to the cam body 60 by the return spring 16 (FIG.
1) until the left-hand edges of actuating elements 74
and 75 abut respective edges 83 and 84 on the cam body.
When the push button 73 is released and the ‘actuating
elements 74 and 75 are withdrawn, a further rotational
movement will be imparted to the cam body 60 to where
stop members 79 and 78 will abut edges 83 and 84.

The .cam body 60 and the point-and-cartridge unit 7
will now be in their extended positions. Another full de-
pression and release of the push button 73 will move the
cam body 60 into the retracted position again as illus-
trated in FIG. 20 but with the cam body rotated through
an angle of 180 degrees. :

It will thus be appreciated that as the push button
35 of the embodiment illustrated in FIGS. 1 to 15, or the
push button 73 of the embodiment illustrated in FIGS. 16
to 20 is successively depressed and released, the project-
ing-retracting mechanism actuated thereby will alternate-
ly project the writing point into projected, writing posi-
tion and retracted non-writing position, each time rotat-
ing the point-and-cartridge unit 180 degrees with respect
to the casing. - Inasmuch as the user will ordinarily hold
the instrument in a certain position with the clip pointing
away from the hand holding it, undue wear on one side
of the ball seat will be prevented.

It will also be appreciated that the projecting-retracting
mechanism comprises few parts, all of which are readily
manufactured by standard manufacturing methods. Al-
though the various parts may readily be made from metal
they also may be made from suitable plastic material
such as nylon, for example. . All the various parts of the
projecting-retracting mechanism in accordance with my
_ invention may readily be replaced by the user. The
cam body 20 and the modified form of cam body 60 lend
themselves particularly well to be cheaply molded by
conventional manufacturing methods from readily avail-
able plastic materials to perform satisfactorily. for a
period substantially longer than the time the ink supply
of the cartridge will last. The large contacting surfaces
of the cam bodies, the actnating members and the stop
members reduce the wear on the operating parts to a
minimum, )
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It will also be noted that the point-and-cartridge unit
is' positively held by the fixed stop members in both
projected and retracted: positions,. and because of the
torque applied to the cam body, the mechanism will re-
main in either position untii the push button is actuated.

The construction of the projecting-retracting mecha-
nism is in both embodiments such that the stop members
may be formed integrally with a stationary member and
may be made of substantial size thereby avoiding a com-
mon disadvantage of known projecting-retracting. mecha-
nisms employing one or more pins as stop members.
Such pins are subjected to: considerable localized pres-
sures and tend, therefore, to loosen or break off. .

None of the operating parts of the projecting-retract-
ing mechanism in accordance with my invention requires
close manufacturing tolerances for dependable operation.
By freely supporting the cam body of the projecting-re-
tracting mechanism within a tubular guide and by provid-
ir?g means carried by the cam body and cam actuating
means respectively for maintaining axial alignment there-
of, the cam body will not jam or freeze even under the
' ost adverse conditions, thus insuring long and depend-
ale life for the projecting-retracting mechanism.

+ Although only two specific embodiments of the inven-
tion have been described herein it will be apparent to
those skilled in the art that various modifications both
as to the shape and the arrangement of the parts may
be made without departing from the scope of my inven-
tion.

I claim: :

1." A ball point writing instrument comprising: a hous-
ing having an indicium on'a side thereof; a writing unit
axially slidably mounted in the housing and movable
forwardly to projected . position: and rearwardly to re-
tracted position; a spring urging the writing unit rear-
wardly; and projecting retracting mechanism for the writ-
ing unit, said mechanism including a cam body connected
to the writing unit in'a manner preventing. relative rota-
tion therebetween, said cam body including a plurality of
spaced cam surfaces, a depressible means restrained
against rotation for axially moving said cam body and
writing unit, and means fixed in said housing coacting
with said cam body upon axial movement thereof to se-
quentially traverse said cam surfaces to unidirectionally
rotate the cam body and writing unit in unison to suc-
cessively different rotative projected position relative to
said indicium on successive operation of said depressible
means.

2. A ball point writing instrument comprising a hous-
ing having an indicium on a side thereof, a writing unit
having a ball writing point mounted in the housing for
forward ‘movement to project the writing point from the
housing and rearward movement to retract the writing
point- within the housing, a spring urging the writing unit
rearwardly, and a projecting-retracting mechanism for
the writing unit, said mechanism including.a depressible
operating member restrained against rotation, a cam body
associated with said member and secured to said unit in
a manner preventing relative rotation therebetween, said
cam -body including a plurality of spaced cam surfaces,
and means in said housing coacting with said depressible
member and sequentially traversing said cam surfaces for
positively rotating' the writing unit unidirectionally to
successively different rotative point-projected positions re-
lative to said indicium upon axial movement thereof on
successive operations of said depressible member.

3. A ball point writing instrument comprising a hous-
ing having an indicium on a side thereof, a writing unit
having a ball writing point mounted in the housing for
forward movement to a projected position of the writing
point out of the housing and rearward movement to a
retracted position of the writing point within the housing,
a depressible member axially movable in said housing
and restrained against rotation, an axially and rotatably
movable body disposed between said depressible member
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and said writing unit and including a plurality of spaced
cam surfaces engageable by said depressible member, and
means fixedly mounting said body on said writing unit,
said depressible member upon axial movement thereof

coacting with said body to move said unit axially and 5 to permit rotation thereof; said cam body having a plu-
unidirectionally rotationally to positions corresponding to rality of spaced cam surfaces thereon for cammingly
said retracted position or to successively different rota- riding on said depressible means and said stop means upon
tive projected positions relative to said indicium depend- separation of said stop surfaces from said stop means after
ing upon the rotational position of said body. depression and release of said depressible means to im-
4. A ball point refill cartridge for use in a retractable 10 part rotational movement to the cam body, said depres-
writing instrument having a housing with an indicium sible means and said cam surfaces being thereby effective
on a side thereof, a stop member fixed therein for holding to impart forward axial movement and rotational move-
said cartridge in projected position, having means therein ment and rearward movement to said cam body and writ-
for urging said cartridge rearwardly to retracted position, ing unit to thereby successively move said writing unit
and having a depressible member restrained against rota- 15 unidirectionally to successively different projected posi-
tion for axially moving said cartridge between said posi- tions relative to said indicium dependent upon the rela-
tions, said cartridge having comnected thereto as a part tive rotational position of said cam body and said stop
thereof in a manner preventing relative rotation there- means.
between a body including a plurality of spaced cam sur- 7. A projecting-retracting mechanism for a writing in-
faces for sequential camming coaction ‘with said stop 20 strument having an elongated housing and a writing unit
member to unidirectionally rotate said writing unit to movable within said housing between a projected writ-
successively different rotative projected positions relative ing position and a retracted position within said housing,
to said indicium as said body and writing unit are moved . - said mechanism comprising a cylindrical cam body con-
axially. ) nected to the rear end of said writing unit and movable
5. A projecting-retracting mechanism for a writing in- 25 therewith axially of said housing and rotationally thereof
strument having an elongated housing and a writing unit for positively locating said writing. unit in its projected
movable within said housing between a projected writing and its retracted positions, stop means within said hous-
position and a retracted position within said housing, ing and fixed with respect thereto, said cam body having
said mechanism comprising a cylindrical cam body con- angularly spaced stop surfaces selectively engageable with
nected to the rear end of said writing unit and movable 30 said stop means for defining different rotational positions
therewith axially of said housing and being rotatable for of said cam body corresponding to said projected and
positively locating said writing unit in its projected and retracted positions of said writing unit, spring means
its retracted positions, tubular guide means coaxially dis- resiliently urging said locating means rearwardly toward
posed fixedly within said housing for rotatably and slid- said stop means, and depressible means for said cylin-
ably receiving said cam bedy, top means within said guide 35 drical cam bedy including forwardly extending cam-
means and fixed with respect thereto, said cam body hav- ming portions movable between a position with said por-
ing angularly spaced stop surfaces for engaging said stop tions in engagement with said cam body to maintain the
means for stopping rotation of said cam body and having latter depressed and disengaged from said stop means and
axially and angularly spaced cam and bottom surfaces for a position separated from said cam body, guide means
engaging said stop means for stopping rearward axial 40 including a tubular portion fixedly disposed within said
movement of said cam body, said surfaces being selec- housing to slidably and rotatably receive said cam .body
tively engageable with said stop means for defining said and including a reduced diameter cylindrical portion
projected and retracted positions of said writing unit, adapted to form an internal guide for said depressible
spring means resiliently urging said writing unit and cam means and including a wall portion connecting said tubu-
body rearwardly, and depressible means for said cylin- lar portion and said reduced-diameter portion, said wall

drical cam body slidably disposed within said housing
rearwardly of said guide means, said depressible means
_ including forward camming portions extending inside said
guide means, said forward portions cammingly engaging

said cam surfaces upon depression of said depressiblevu

means for imparting forward axial movement to said cam
body and for imparting unidirectional rotational move-
ment to said cam body upon separation of said stop sur-
faces from said stop means, said spring means imparting
rearward axial movements and the same unidirectional
rotational movement to said cam body through interaction
of said cam surfaces on said stop means upon release of
said depressible means, said cam body and writing unit
being thereby positioned in projected position with said
stop means engaging one of said cam surfaces and one
of said stop surfaces and being positioned in retracted
position with said stop means engaging one of said bot-
tom surfaces and another one of said stop surfaces.

6. A projecting-retracting mechanism for a writing in-
strument having an elongated housing having an indicium
on a side thereof and a writing unit rotatably and longi-
tudinally movable within said housing between a projected
writing position and a retracted position within said hous-
ing, said mechanism comprising stop means fixed with
respect to said housing, a cam body secured to said writ-
ing unit to prevent relative rotation therebetween and
having stop surfaces therecon engageable with said stop
means to prevent rotation of said cam body and writing
unit in either the projected or the retracted position
thereof, means resiliently opposing axial forward move-
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ment of said writing unit, and depressible means-slidably
disposed in the rear end of said housing adapted to en-
gage said cam body and displace it forwardly longitudi-
nally to disengage said stop surfaces from said stop means

portion having openings therein disposed to receive said
forwardly extending portions of said depressible means,
said cam body having cam surfaces thereon for camming
engagement with said forwardly ‘extending camming por-
tions and said stop means for imparting both axial move-
ments and unidirectional rotatibnal movements to said
cam body causing alternate ones of said stop surfaces to
engage said stop means upon each successive operation of
said depressible means.

8. A projecting-retracting mechanism for a writing in-
strument having an elongated housing and a writing unit
movable within said housing between a projected writing
position and a retracted position within said housing, said
mechanism comprising a cam body connected to the rear
end of said writing unit and movable therewith axially
and rotationally of said housing for positively locating
said writing unit in its projected and its retracted positions, .
tubular guide means fixed with respect to said housing
adapted to slidably and rotatably receive said cam body,
stop means within said guide means and affixed thereto,
said cam body having angularly spaced stop surfaces se-
lectively engageable with said stop means for defining
different rotational positions of said writing unit, said cam
body having axially and angularly spaced cam surfaces
and bottom surfaces angularly intermediate said stop sur-
faces, said cam body being provided with a central guide
bore, spring means resiliently urging said cam body rear-
wardly into engagement with said stop means, and de-
pressible means axially slidable within said housing for
depressing said cam body, said depressible means includ-
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ing a pair of forwardly extending diamertically opposite
extensions for cammingly riding on said cam surfaces and
a central cylindrical hub portion intermediate said exten-
sions and formed integrally therewith, and adapted to ex-
tend into said guide bore of said cam body, said extensions
of said depressible means upon depression thereof im-
parting axial movement to said cam body to separate it
from said stop means, and then imparting a unidirectional
" -rotational movement to said cam body as said cam sur-
faces cam over said extensions arnd said stop means, the
movement of said cam body thereby ‘bringing alternate
ones of said stop-surfaces and said cam and bottom sur-
faces into engagement with said stop means upon each
successive operation of said depressible means, said guide
means being provided with a rear wall portion having an
opening therein for receiving said extensions of said de-
pressible means and the hub portion therebetween.

9. A projecting-retracting mechanism for the writing
unit of a ball point writing instrument having an elon-
gated, generally tubular housing, said writing unit being
axially movable within said housing between a forward
writing position wherein the writing point of the unit pro-
jects from the front end of said housing and a retracted
rearward -position wherein the writing point is: concealed
within said housing, said mechanism comprising a cylin-
drical cam body, means connecting said cam body to said
writing unit, means resiliently urging said cam body rear-
wardly within said housing, fixed guide means for rotat-
ably and axially slidably receiving said. cam body, dia-
metrically opposite stop members fixedly disposed within
said guide means for engaging the cam body, said cam
body having axially and angularly displaced pairs of dia-
metrically opposite recess portions for receiving said stop
means to retain said cam body in either of two axially
displaced positions corresponding to the pojected and re-
tracted positions of said writing unit, said cam body being
provided with cam' surfaces angularly intermediate said
recess portions, said cam surfaces all being inclined in the
same direction, a push button slidably mounted in said
housing and carrying a pair of spaced, diametrically op-
‘posite forwardly extending fingers, said fingers being dis-
posed to engage a pair of diametrically opposite ones of
said cam surfaces upon depression of said plunger to
move said cam body axially forward out of engagement
with said stop members, said cam surfaces reacting against
said fingers and said stop means under the axial force
exerted by said resilient means to impart unidirectional
rotation to said cam element with respect to said stop
means to.align said pair of cam surfaces with said stop
means, whereby said stop means will engage the ones of
said cam surfaces initially engaged by said actuating fin-
gers upon release of said plunger to impart a further rota-
tional movement to said cam body to seat said stop means
in a pair of said recess portions of said cam body axially
and angularly spaced from those recess portions of said
cam body that were in engagement with said stop means
immediately preceding the depression of said plunger, said

- writing. unit being thereby shifted successively from one
to the other of its retracted and projected positions.

10. A ball point writing instrument comprising a bar-

rel, a point-and-cartridge unit including an ink reservoir,
a ball writing element and ink feed means connecting said
reservoir and said writing element, said unit being mounted
for rotation within said barrel and for projection and re-
" traction movement in said barrel between a projected posi-
tion wherein said writing element is exposed for writing
and a retracted position wherein said writing element is
concealed within said barrel, spring means resiliently urg-
ing said unit toward retracted position, a generally cylin-
drical cam body secured to the rearward end of said point-
and-cartridge unit, said cam body having a plurality of
spiral cam surfaces extending substantially radially in-
wardly of said cam body, each of said cam surfaces ex-
tending over an angular distance of less than half the cir-
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cumference of the cam body and being oriented in the
same sense, adjacent cam surfaces being angularly: con-
tiguous, said cam surfaces being arranged in groups of two
cams surfaces, said cam surfaces in each group being in-
terconnected by stop surfaces extending substantially lon-
gitudinally of said cam body, said groups being seperated
by an axial groove having a bottomsurface and a side-stop
surface, one of said cam surfaces o5 each group being dis-
posed forwardly of the other, the forward ¢am surface in
each group leading into a forwardly disposed bottom sur-
face of one of said grooves via one of said side-stop sur-
faces, said forwardly disposed cam surface of each group
of cam surfaces extending over an angular distance sub-
stantially twice the angular distance of the rearward cam
surface and also twice that of the bottom surface, a push
button axially movable between a rearward position pro-
truding from the rear end of said instrument body and a
forwardly depressed position, resilient means in engage-
ment with said push button biasing said push button to-
ward its rearward position, cam body operating means
axially movable with said push button disposed to cam-
mingly engage said cam surfaces of said cam body upon
depression of said push button, stop means fixed with re-

. spect to-said barrel disposed to be engaged by said cam
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surfaces of said cam body when said push button is. re-
leased and said operating means is withdrawn thereby per-
fiitting said cam body to be dlsplaced rearwardly by said
1omt-and-cartnd°e unit’ return spring, the arrangement
ting such that each depression -of said push button pro-
ject and rotates said cam body through interaction of said
operating means and said cam surfaces and that each re-
lease of said push button permits said point-and-cartridge
unit return spring to retract and rotate said cam body
through interaction ™f said cam surfaces and stop means
thereby positioning :.aid writing unit and cam body in the
projected. position. w; th said stop means engaging one of
said forward cam sarfaces and in the retracted position
with said stop means engaging one of said button surfaces
of said groove.

11.:A ball point writing instrument comprising a
barrel, a point-and-cartridge unit including an ink reser-
voir, a ball writing element and ink feed means connecting
said reservoir and said writing element, said unit being
mounted for rotation within said barrel and for projection
and retraction movement in said barrel between a pro-
jected position wherein said writing element is exposed
for writing and a retracted position wherein said writing
element is concealed within said ‘barrel, spring means
resiliently urging said unit toward retracted positions, a
cam body rotatably and axially movable within said
barrel, said cam body being fixedly mounted ‘at the rear
end of said pomt—and -cartridge unit and including rear-
wardly facing camming surfaces, all of said camming
surfaces formed with the same inclination to impart
unidirectional rotational movement to said cam body, said
cam body having generally longitudinally extending stop
surfaces extending forwardly from the leading end of
each cam surface, stop means fixed with respect to said
barrel and disposed to engage any one of said cam sur-
faces as said cam body is biased thereagainst by the
action of said biasing spring and to impart rotation to
said cam body to where one of said stop surfaces engages
said stop means, depressible camming means movable
axially in said instrument housmg and engageable with
said cam surfaces for moving said cam body between
an axial position wherein any one of said stop surfaces
may engage said stop means, and an axial position wherein
said depressible means is in camming engagement with
said cam body separating the stop surfaces of the latter
from said stop means and permitting said cam surfaces
to engage said stop means thereby rotating said cam body
and writing unit to different rotational positions and lock-
ing said cam body and writing unit in either projected or
retracted position depending upon the rotational position
of said cam body.
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12. A ball point writing instrument comprising a hous-
ing having an indicium on a side therecof and having a
forward section and a rearward section, a writing unit
disposed principally in the forward section and rotatably
and longitudinally movable in the housing between a
retracted position and a plurality of rotatively different
projected positions relative to said indicium, means re-
siliently urging the writing unit toward retracted position,
a cam body mounted in the rear end of and forming a
part of the writing unit and removable therewith as a
unit, said cam body and said writing unit being secured
together against mutual relative rotation, said cam body
having a plurality of spaced cam surfaces and stop
surfaces thereon with rear open ends, depressible means
slidably disposed in the rearward section, stop means
fixedly- mounted in said rear section, said depressible
means and stop means having forward ends engageable
with the cam surfaces, said stop means having side edges
engageable with said stop surfaces, the depressible means
and stop means being engageable and disengageable re-
spectively ‘with the cam surfaces and stop surfaces in
response fo connection and disconnection of the housing
sections, and the writing unit being removable from the
housing upon separation of the housing section, said
. depressible means being effective upon depression for
moving the cam body and writing unit forwardly and
for unidirectionally rotating same when the cam body

is moved forwardly beyond the stop means, said cam

surfaces’ camming against said forward ends of said
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between the depressible means and reservoir tube for
engaging said depressible means and connected to said
unit in a manner preventing relative rotation between said
cam body and said unit, stop means fixedly mounted in
the rearward section engageable with said cam body and
operative for restraining the cam body against rearward
movement in its pro;ected position in response to the cam
body being disposed in alternate and successive positions
rotationally, said cam body including a plurality of spaced
cam surfaces that sequentially coact with said depressible
means and said stop means to unidirectionally rotate said
cam body and said writing unit together sequentially to
different rotative projected positions relative to said
indicium, the depressible means upon depression thereof
moving the cam body forwardly of the stop means and
unidirectionally rotating it when moved forwardly there-
beyond, the cam body being operatively engageable with
and separable from the depressible means and stop means
in response to connection and disconnection of the hous-
ing sections.

14. A writing unit for use in the combination of claim 9
wherein said writing unit is removable from said housing
and said cam body is secured over the rear end of said
unit and forms a part of said unit.

15, A writing unit for use in the combination of claim 9
wherein said writing unit comprises a tubular ink reser-

“voir and said body is a plug partially disposed in the rear

end of said reservoir to limit access to the contents of
said reservoir.

depressible means and stop means to rotate said cam body 30 . .

and writing unit until said stop surfaces vengage‘sa‘ig Rgfereqces Cited by the Examiner

side edges of said stop means, said cam body and writing UNITED STATES PATENTS

unit coming to rest sequentially in said relatively dif- 387.042 7/88 Bohren.

ferent projected position relative to said indicium depend- 2476571  7/49 Vierling _ o _i_._ 120—42.03

ing upon the rotational position of said cam body relative 35 9505001  4/52 Sams ... 120—-42.03 X'
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13. A ball point writing instrument comprising a hous-
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including a writing point-and a reservoir tube extending

rearwardly therefrom, resilient means biasing the writing’

unit toward retracted position, depressible means slidably
disposed in the rearward section, a cam body interposed
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Patent No. 3,205,863 September 14, 1965
Nolan Kent Rhoades
It is hereby certified that error appears in the above numbered pat-

ent requiring correction and that the said Letters Patent should read as
corrected below.

Column 9, line 5, after "unit" insert -- both --; 1ine 35,
for "top" read -- stop --; column 11, line 35, for "pojected"
read -- projected --; column 12, l1ines 29 and 30, for "project"
read -- projects --; line 38, for "putton' read -- bottom --3
column 13, line 33, for "relatively" read -- rotatively --3
line 34, for 'position'' read -- positions --; column 14, line
17, for "operatively' read -- operably --; line 40, for
"Australia' read -+ Austria --. '

Signed and sealed this 28th day of June 1966.
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