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cartridge umit, and a spring constantly urging
said rotatable member toward said push mem-
ber, said rotatable member and the interior
of said barrel being formed with coacting
members comprising at least one lug and a
cam, said lug interengaging said cam in
different axial positions respectively corres-
pouding to the positions of the cartridge unit
depending upon the relative rotational adjust-
ment of the cam and lug, depression of said
push member partially rotating said rotatable
member to cause relative rotation of the cam
and lug, said spring, when said push member
is released, forcing said push member into an
operative position whereby upon a subsequent
depression of said push member, the push
member will again cause rotation of the rotat-
able member.
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said spring means can force one of said lugs
against a stop surface with a subsequcnt de-
pression of said push member removing said
lug from said stop surface so that the Iug can
move into and slide along one of said channels,
said cam having between said channels a longi-
tudinally extending portion extending to said
stop surface, the end of said longitudinally
extending portion adjacent said stop surface
and the lugs. on the rotatable member being
so dimensioned that when one of sdid lugs
is in axial alignment with said longitudinally
extending portion, said end will prevent axial
movement of said lug past said end toward
the other end of said longitudinally extending
portion, said push member being provided
with at least one outwardly exterding lug in
axial alignment with said longitudinally ex-
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Figure 12 is similar to Figure 11 and
depicts the retracting operation, with the final
position of the push button and the initial
position of the lug on the rotatable lug mem-
ber being shown in full lines.

Referring to Fig. 1, which illustrates a ball
pen assembly constructed in accordance with
the invention, a barrel indicated generally at
10 in the illustrated embodiment includes a
forward casing 11, an intermediate casing or
holder 12 and a rear casing 13. A clip 14
may be secured to the barrel 10 in any suit-
able manner. Within the barrel 10 is a car-
tridge unit 20, which is of conventional type,
and includes a reservoir 21, a writing point
22 and outwardly extendmg abutment means
23. The cartridge unit 20 is mounted for longi-
tudinal sliding reciprocation within the barrel
10 and a spring 24 surrounds the forward
end of the reservoir 21 and abuts the abut-
ment means 23 on the ome 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.

channels in thejgapmy ‘F‘Hﬂ’@r thhisge F1§5p|2| e

and 3).

Referring more part1cu1arly to Figs. 6 and
7, the push button 30 is provided with a
rear button portion 31 and a forward toothed
portion 32. The toothed portion 32 is provided
with radially spaced outwardly extending lugs
33 and the forward ends of the lugs are
formed as teeth 34. The points of the teeth
34 are generally centrally positioned with
respect to the lugs 33, that is, the forward
portion of each tooth is defined by surfaces
which are inclined towards each other and
inclined relative to the axis of the writing
instrument. More particularly, and this can
be seen in the side elevation shown in Fig.
6, the points of the teeth 34 provide a toothed
forward end for each of the lugs 33. The
forward portion 32 of the push button 30 is
provided with a cylindrical cavity or recess
35 to enable the rear portion of the rotating
lug member 40 to be rotatably received within
said portion 32 of the push button.

Referring to Figs. 8 and 9, the forward
end of the rotatable lug member 40 is pro-
vided with radially spaced outwardly extend-
ing lugs 42, At this point and with reference
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the reservoir 21 of the cartridge unit 20 and
the push button 30 is seated upon the rear
end portion 41 of the rotatable lug member
40, said rear end portion 41 being received
within the cavity or recess 35, and the points
of the teeth of the push button abutting the
rear surfaces of the lugs 32¢ The rear casing
13 is then placed upon the assembly and
pushed forwardly so that by the engagement
of the shoulder 152 formed by the reduced
diameter and intermediate portions 15, 17 of
said rear casing with a shoulder 31¢ on the
push button 30, the lugs 33 on the push button
ride along within the channels 52 and 53 in
the cam member 50, and the lugs 42 are
located as shown in full lines in Fig. 11, The
rear casing 13 is then screwed home upon

the intermediate holder 12 and the pen

assembly is thereupon complete and the push

lug 42 upwardly, that is, toward the push
button 30 and, for purposes 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 in the rear poruon
of the deep channel 52 where it abuts against
the tooth 34 of the lug 33. The rear end of
the lug 42 is inclined so that the tooth 34 has
a tendency to move the lug 42 1o the left
(which would rotate the rotating lug member
40). This motion of the lug 42 and the result-
ing rotary motion of the lug member 40 is pre-
vented by the side walls of the deep channel
52 as can be more clearly seen by reference
to Fig. 3. When the push button 30 is de-
pressed, the lugs 33 are moved forwardly,
one in each of the channels 52 and 53, and
the lugs 42 on the rotating lug member 40
are forced forwardly by the lugs 33. The
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a rearward force against tooth 34, which force
urges said tooth rearwards into shallow
channel 53 while the lug 42 continues to slide
along the inclined face of tooth 51 until it is
stopped by the forward side edge portion of
the succeeding tooth 51, said edge portion
which is indicated by reference numeral 51a,
acting as a stop surface offset from but inter-
mediate the length of said channel 53 to pre-
vent further rotation of the lug 42.

The positions of lug 42 and the push mem-
ber at this point are indicated by the numerals
IV and IV It is apparent that the push
member is now in an operative position for a
subsequent depression, that is, the push mem-
ber is so positioned that a tooth 34 is imme-
diately behind the lug 42 whereby a sub-
sequent depression of the push member will
remove lug 42 from between adjacent teeth
51 and out of engagement with the forward
edge portion 5la while rotatably biasing lug
42
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It will thus be appreciated that because of
the stop surface 32z defined by the bottom

65 of the forward portion 32 between the teeth
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tion of the push button at this point is identi-
fied by numeral V*. Therefore, when the pres-
sure on the push button 30 is relaxed, the
spring 24 urges the lug 42 rearwardly toward
the opposite tooth 51 until the lug 42 con-
tacts the inclined forward face of said tooth
51, the lug 42 acting against the stop sur-
face 324 on the push member as described
in connection with Fig. 11 so that the lug 42
and the push member assume the positions
indicated by numerals Ve and Va'. Then,
as described in connection with Fig. 11, the
lug slides to the left and smultaneously urges
the tooth 34 rearwardly, the lug going through
the positions indicated by numerals Vb and
VI and the push member going through the
positions indicated by numerals V3* and VI,

It is pointed out that positions VI and VI*
correspond to positions IV and IV* of Fig.
11. However, since channel 52 is a deep chan-
nel, lug 42 can slide in this channel and,
therefore, it moves rearwardly and forces lug
33 to the rear end of the channel. This repre-
sents the retracted position of the writing
point and is identified by the numerals VII
and VII'. This retracted position is identi-
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portion. of the invention employs a conventional cart-

ridge, and when this becomes exhausted, it
is easily withdrawn and replaced by a fresh
one.

This ease of replacement will be appreci-
ated when it is understood that all that need
be done is to remove the casing 11 and with-
draw the used cartridge unit from the inter-
mediate holder 12, A new cartridge is then
slid into the holder, the spring 24 is removed
from the old cartridge and placed on the
fresh one and the casing 11 is screwed back
onto the holder 12, When these simple steps
are completed and without any precautions,
the cartridge is replaced and the projecting-
retracting mechanism is ready for operation.
This is a decided advantage over prior con-
structions employing an endless cam, which
normally required that the cartridge unit be
65 specially constructed or fixed to one of the
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invention, the polyethylene plastics being easy
to process by injection moulding.

The operating parts of the herein set forth
structure may be moulded from polystyrenes,
said parts being characterized by close toler-
ances. ‘A modified form of polystyrene which
may be used for the operating parts of the
present invention is that known as “Kral-
astic™ which is a Regd. Trade-Mark identi-
fying the polystyrene marketed by the Nauga-
tuck Chemical Division of the United States
Rubber Company, Naugatuck, Connecticut.

Desirably, the operating parts of the pre-
sent invention are made from cellulose ace-
tate butyrate mouldmg compositions. These
compositions comprise a major portion of
cellulose acetate butyrate together with plasti-
cizers therefor. Moulding compositions of
cellulose acetate butyrate lend themselves well
to fabrication of the operating parts of the
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t he rotatabl e nmenber. 4. A witing instrunent
according to Cdaim2. Awiting instrunent according to Claim 3 wherein
sai annels are radrally deep and I wherein said cam has at [east one

| ongi - wherein said |ongitudinally extending portion 45 tudinally
extendi ng channel, at least two cir- is a radially shallow channel,
l ugs of said 110 cunferentially spaced teeth offset from said rotatable
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ition whereby upon
a sug)sequefnt }f prcssmn%?f said push member,
the push member will again cause rotation of
the rotatable member.

2. A writing instrument according to Claim
1 wherein said cam has at least one longi-
tudinally extending channel, at least two cir-
cumferentially spaced reeth offset from said
channel and at least one stop surface, and
said lugs are movable into and slidable along
said channels and engageable with the teeth
and stop surfaces, depressmn of said push
member removing said lugs from said chan-
nels so that said spring can force one of said
lugs agamst a stop surface, a subsequent de-
pression of said push member removing said
lug from said stop surface so that the lug
can move into and slide along one of said
channels.

3. A writing instrument comprising a barrel
having a cartridge unit slidably mounted
therem, said cartridge unit having a writing
point at its forward end adapted to be pro-
jected and retracted through the forward end
of the barrel, a push member slidably and non-
rotatably mounted in said barrel, an axially
displaceable and rotatable member whose axial

CCI!

qa xpengi
)égg%zz}ngﬁg bjﬁrﬁ agulg st i

faces and the lugs on the rotatable membcr

'iﬂﬁnl’e%‘i RS e b
e

ail éﬁﬁvaﬁd

ﬁglnﬁ dSspﬁﬁg,a,@ﬁxll R&H pashst @pndingelber saahphslammm ag

R

. 7
(?act

gempug flinp érfhae wdan
%jna %lxtl;i] ?éc%d ill %ell 9%s of
L, vedl a ﬁElg @ ng

ga mg saad tdwaﬂdltlﬁb@dlei drmabf iaideonﬁmdmellyof
at ably

rrq&per

push
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member lug can move P E]ﬁy past sm?u s?r €

toward the other end of said longitudinally
extending portion.

4. A writing instrument according to Claim
3 wherein said channels are radially deep and
wherein said longitudinally extending portion
is a radially shallow channel, the lugs of said
rotatable member not  fitting within said
shallow channel, the lug on the push member
being slidable in said shallow channel.

5. A writing instrument according to Claim
4 wherein said push member is provided with
a plurality of outwardly extending lugs, at
least one of said push member lugs extend-
ing into a shallow channel and another of
said push member lugs extending into one of
said deep channels.

6. A writing instrument according to Claim
5 wherein the rotatable member is provided
with one outwardly extending lug for every
deep channel and said push member is pro-
vided with one outwardly extending lug for
every channel in the cam.

7. A writing instrument according to any
one of Claims 2 to 6 wherein depression of
said push member positions one of said lugs
‘on the rotatable member opposite one of the
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cﬁﬁx @el and at least one stop surface, and
said lugs are movable into and slidable along
said channels and engageable with the teeth
and stop surfaces, depression of said push
member removing said lugs from said chan-
nels so that said spring can force one of said
lugs against a stop surface, a subsequent de-
pression of said push member removing said
lug from said stop surface so that the Iug
can move into and slide along one of said
channels.

3. A writing instrument comprising a barrel
having a cartridge unit slidably mounted
therem, said cartridge unit having a writing
point at its forward end adapted to be pro-
jected and retracted through the forward end
of the barrel, a push member slidably and non-
rotatably mounted in said barrel, an axially
displaceable and rotatable member whose axial

ls areerhdiallyalaep aafl

pally ngmmo&lon

1] gﬁt gﬁ b[a ugs.of said

eﬁ“ gy e e

shallow channel, the lug on the push member
being slidable in said shallow channel.

t he

as
110

5. A writing instrument according to Claim

4 wherein said push member is provided with
a plurality of outwardly extending lugs, at
least one of said push member lugs extend-
ing into a shallow channel and another of
said push member lugs extending into one of
said deep channels.

6. A writing instrument according to Claim
5 wherein the rotatable member is provided
with one outwardly extending lug for every
deep channel and said push member is pro-
vided with one outwardly extending lug for
every channel in the cam.

7. A writing instrument according to any
one of Claims 2 to 6 wherein depression of
said push member positions one of said lugs
‘on the rotatable member opposite one of the
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45 rotatabl e nenber, said spring or spring neans acconpanyi ng draw ngs.

forcing said rotatable nenber into engage- nent with said push nenber teeth
when t he For the Applicants: push nmenber is depressed, at |east
one of the MATTHEWS, HADDAN & CO., engagi ng surfaces of the rotatable
menber and Chartered Patent Agents, 50 the teeth of the push nenber
bei ng inclined 31/ 32, Bedford Street, Strand, so that the force of
engagenent rot at ably Londogsmyyc 2. biases said rotatabl e
menber . Ref-er
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16. A writing instrument according to any 65

OFFI CE 3rd Jul yeodiefafing with said spring or spring means

to move said push member, when the latter
is released, to the operative position.
9. A wnting instrument according to any

one of Claims 13, 14 or 15 wherein the teeth
of the push member are generally pointed,
the points of the teeth being defined by sur-

15 one of the preceding claims wherein at least faces inclined toward each other and inclined
the rotatable member or the push member is relative to the axis of the writing instrument. 70
provided with means which cooperate with 17. A writing instrument according to any
said spring or spring means to move said push one of the preceding claims wherein the writ-
member, when the latter is released, to the ing instrument contains only one spring.
20 operative position. 18. A writing instrument according to any
10. A writing instrument according to one of the preceding claims wherein the push 5
Claim 7 wherein means are provided for member extends rearwardly out of the rear
translating said rotatable bias into a force end of the barrel, and the rotatable member is
to return the push member to the operative positioned forwardly of the push member.
25 position. 19. A writing instrument according to any
11. A writing instrument according to any one of the preceding claims wherein said 80
one of Claims 2, 3, 4, 5, 6, 7 or 10 wherein rotatable member is constituted by a cylinder
the teeth of :he cam’ are inclined to rotate having a cylindrical recess in the forward
) the rotatable member in the same direction as end thereof, the forward end of said cylinder
30 the rotatable member is rotated by the push- being provided with a plurality of circum-
member, ferentially spaced apart, outwardly extending 85
12. A writing instrument according to any lugs.
one of the preceding claims wherein the 20. A writing instrument according to any
rotatable member and the push member have one of the preceding claims wherein said
35 surfaces which are in engagement when the cam is an annular cam.
push member is released, at least one of the 21, A writing instrument according to any 90
latter engaging surfaces being inclined so ome of the preceding claims wherein the cam
that the force of engagement between said comprises longitudinally extending channels
surfaces caused by said spring or spring means separated by pairs of teeth, said teeth defining
40 moves said push member to the operative therebetween a stop surface positioned offset
position when said push member is released. from but intermediate the length of said chan- 95
13. A writing instrument according to any nels.
one of the preceding claims wherein said 22. A writing instrument substantially as
push member has teeth directed toward the herein described and as illustrated in the
45 rotatable member, said spring or spring means accompanying drawings,
forcing said rotatable member into engage-
ment with said push member teeth when the For the Applicants:
push member is depressed, at least one of the MATTHEWS, HADDAN & CO., _
engaging surfaces of the rotatable member and Chartered Patent Agents, @
50 the teeth of the push member being inclined 31/32, Bedford Street, Strand, Mas

so that the force of engagement rotatably
biases said rotatable member,

14. A writing instrument according to
Claims 3 and 13 wherein the teeth of the

London, W.C.2.
Reference has been directed in pursuance
of Section 9, subsection (1) of the Patents
Act, 1949, to Patent No. 748,897.
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