07 APR 2005 BALL PO NT PEN BACKGROUND OF THE | NVENTION FI ELD OF THE
I NVENTION 5 The present invention relates to a ball point pen. NMor
specifically, the invention relates to a ball point pen in which aUEﬂPHﬁEE
for pressing forward a ball is provided within a tip body. In the
description of the invention to be given hereunder, the word "front" 10
i ndicates the tip-body side of the ball point pen, and the word "rear"
i ndi cates the ink-storage-tube side of the ball point pen. DESCRI PTI ON COF
THE RELATED ART 15 This type of balllgglnt pen is disclosed in Japanese
Utility Model No. 2577544, for @R&apleCINA ttfd¥ball point pen, a spring for
pressing forward a ball conprises a coil part and a straight part. The
straight part for pressing the ball forward is inserted into the tip body.
20 The coil part for generating a resilient force is |located to the
rearward of the tip bodBAJdHGRRE NMubLiFcatHonINVENTE8ar end of the coil part
is engaged with and stopped by a spring receiving seat as a separate
menber. Thus, the conventi @nalL bablr poiipt Ipe/tmeeds anot her 25 separate
nmenber, such as a spring receiving seat, for 1 0 7 APR 2005 engagi ng and
stoppifng the reapcepd0fcthei apeim@iohhk8lates to a ball point pen.

More specifically, the inventicnrelates toaball point

pan in which a spring for pressing forward a ball is

provided within a tip body. In the description of the

invention to be given hereunder, the word “front”

10 indicates the tip-body side of the ball point pen, and
the word “rear” indicates the ink-storage-tube side of

fhe ball point pen.

DESCRIPTION OF THE RELATED ART

15 This typeocfball pecintpenisdisclosed in Japanese
Utility Model Neo. 2577544, for sxample. 1In the ball
point pan, a spring for pressing forwardaball comprises
a coll part and a straight part. The straight part for
pressing the ball forward 1is inserted into the tip body.
20 The coil part for generatingaresilient force is located
Lo the rearward of the tip bedy. In the publication,
the rear end of the coil part 1s engaged with and stopped

oy a spring recelving seat as a separate member.
Tnus, theconventiconal ballpecint penneeds another

25 separate member, such as a spring receiving seat, for



results i
nunber of

n increasing the tine and | abor of the assenbling work, and the

requi red conponent parts. Hence, the cost to manufacture is
increased, 5 viz. it is difficult to provide products at | ow cost ?q %
I

market. Further, the conventional ball point pen suffers fromthe

pRes

oW ng

t he

problem In the step for assenbling the spring into the tip body, the front
end of the coil 10 part that has been inserted into the tip body is brought
into contact with the rear surface of the ball, and at the sane tine,

coil part is conpressed. The front end of the straight part is caught at

the rear endasfinghenpabl omatendi hfesEgE r Hied spfithigei spassenbl e@hiim o 15
point pen structure in a state that the front end of the straight
part is brewsghtts$ntbni npnogeragontactthan tthitthe rear dwrface off t lidndal | .

t he ball

This causes a problem of defective assenbling of the spring.

In a case

wher e t heatisp @y nics wafr t heahype e mhinthe r 20f arbald i + sdheloth @b nehet f r ont
straight thin tube nade of netallic nmaterial (called a needle
tip), thepairks f| omkRges! opgat ed hel € ovd Hihn fther tihien pi penics- sa8klg, in
Accordingly, it is difficult to forma centering guide surface in
a rears pagpt of {hejhald; 2b;recei Vi BYpsaati Ehe, £500t: endaef the strai ght
part of 2 0 7 APR 2005 the spring is caught at the rear face of the bal

recelvi ngtO the market.

end of a

di anet er.
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Further, the conventional ball point pen suffers
from the following problem. 1In the step for assembling
the spring into the tip body, the front end of the coil
part that has been inserted into the tip body is brought
into contact with the rear surface ¢of the ball, and at
the same time, the coll part i1s compressed. The front
end of the straight part is caught at the rear end of
the ball receiving seat. The spring is assembled into
the pall point pen structure in a state that the front
endof the straight part is brought into improper contact
with the rear surface of thebpall. This causes apreoblen
of defective assembling of the spring.

In a case where the tip body 1s of The type 1n which
a ball 1s held at the front end of a straight.thin fube
made of metallic material (called a needle tip), the
ink flowing elongated hole within the thinpipe is small
in diameter. Accordingly, it 1s difficult te form a
centering guide surface in a rear part of the ball

receiving seatt. The front end of the straight part of



seat, and defective assenbling is likely to occur. In a case where the tip
body is of the type in which the ball receiving seat is formed by @Pmﬁ%gm
press deformng, 5 the rear face of the ball receiving seat is not 4 h
sl anted surface, the front end of the straight part is caught at the rear
face of the ball receiving seat and sonetines fails to come in contact with
the rear surface of the ball. 10 SUMARY OF THE | NVENTI ON Accordingly, It
is an object of the present invention to provide a ball point pen which
does not need an additional separate nenber with and at which 15 the spring
i s held arfd 4 6 Pduice8eld Lt YAt g 'thé 2F e @ Sha | BbEr0 ¢ 6F THE SassletBl i ng
and the nunmber of required conponent parts, and the cost to manufacture. |t
is an anctdvet . obpect el préviade ss babll podnt spea kol enadl @ccthe. frbat end
of the straight part to be brought into 20 reliable contact with the rear
surface ofa tdeesbalhemdt hbet The defdecti vecdssdnbl i mge Iim ordércit o-aechi eve
t he above objects, a ball point pen as a first aspect of the invention
conpri si ng;a 81 hal der. viincd Wi 019 ias fAonh e ROB i DRy a r2bpa 44 9 oty ricnel wding 3 0
7 APR 2005 a rear end fastened to the front portion of
5 the rear face of the ball receiving seat 13 not a smooth

slanted surface, the front end of the straight part is

caught at the rear face of the ball receiving seat and

sometimes falls to come in contact with the rear surface

cof the pall.

SUMMARY OF THE INVENTION
Accordingly, It 1s an object of the present
invention to provide a ball pcint pen which does not
need an additional separate member with and at which
15 the spring is held and to succeed in reducing the time
and labor for the assembling and the number of required
comgonent parts, and The cost to manufacture. It 1s an
another object to provide a ball polnt pen Lo enable
the front end of the straight part to be brought into
20 reliable contact with the rear surface of the ball
wilthout the defective assembling.
Inorder to achieve the above objects, aball point
pen as a first aspect of the invention comprising:
a helder including a front portion;

25 a tip body 1ncluding



the holder; and a front end having a tip apex edge portion being forned
inwardly curved and a ball receiving 5 seat |ocated rearwardly of hqe &iﬁ
apex edge portion; a ball rotatably held between the tip apex edge dg t48n
and the ball receiving seat; and a spring disposed within the tip body and
the holder 10 for pressing the ball toward an inner surface of the tip
apex edge portion, the spring conprising a straight part passing through
inside of the tip body; and 15 a coil part integrally joined to a rear end
of the straight part, and disposed within the holder, wherein a protrusion
is integrally formedéoreah ERser: 3uEfacE diot heehdider b BAT T henceill part
is held on the protrusion in conpressed state. 20 In the ball point pen
thus constructédiethelct: pard 7 is held on the protrusion 4. Wth this
feature, there is no need of using an additional separate nenber wth and
at which the spring ias thebdt Erid fheatiute areducespthe ddge ard: tabor of
assenbling, and the cost 25 to manufacture. 4 0 7 APR 2005 As a second
aspect of the igwenyi eBrdd® LOWL RAIY curved and a ball receiving
5 seat located rearwardly of the tip apex eadge
portion;
a ball rotatabiy held between the tClip apex edge
porticn and the pall recelving seat; and
aspringdisposedwithinthe tipbody andthe holder
10 for pressing the ball toward an inner surface of fhs
tip apex edge pertion, the spring comprising
astraight part passing through inside of the
tip
body:; and
15 a coll part integrally joined toc a rear end
of the straight part, and dispesedwithin the
holder, wherein a protrusion is integrally formed on
an inner surface of the heclder, and the c¢oll part 1is
held ¢n the protrusion 1n compressed state.
20 In the ball point pen thus constructed, the coll
part 7 1s held on the protrusion 4. With this feature,
there is nc need of using an additional separate member
with and at which the spring is held. This feature

reduces the time and labor of assembling, and the cost

25 to manufacture.



conprised a first coil Dart 72 connected to a rear end of the straight part
and a second coil part. The second coil part 71 nmay be provided on {h&Pir Bgy
end of the coil 5 part 7, and the second coil part 71 is held on the
protrusion 4 in the ball point pen 1. Wen conparing wth a case where the
whol e coil part is held on the protrusion 4 on the inner surface of the
hol der 3 (viz . , no second coil part 71 is provided 10 on the coil part 7),
only the second coil part 71 is held on the protrusion 4 on the inner
surface of the _holder 3. Therefo Eg stroke éhat th_ second coil_ part
71 is held on thé ﬁr%r?ﬁ?qw?4p?§t B4utBE £8 ek loqhe nount i ng ﬁﬁﬁk s i m
pl e. Wth the feature of the length 15 reduction of the stroke that the
second cofPiEars?d 3 & et 8 Sﬁlﬂhé”%?Bt asFBHuwacagﬁhdé) ThH_IpFOtT usi on

4 is considerably | essened when the coil part 7 is held the protrusion 4.
As the thpidt b§p§étr50*fg1ﬂ ReP RAVie ATiCOR, SERUTHE Tal L P20 EpOirﬁ‘te pent 32849 engt h
(as viewed in the axial direction) fromthe front end of the straight part
of the sprind ptaort hel fmant bendrofv tdhedsesohtiecoida pang¢ whemneheodpring is
i n unconpressed state, may be larger than a length (as viewed in the axial
di r ectd onpafrrton?{ heaenear- rends2x @fidt e bal lpawot t Ae pret rusldncon the i nner
surface of 5 0 7 APR 2000
protrusion 4 in the ball point pen 1.
When comparing with a case where the whole coill
part is held on the protrusion 4 on the innzr surface
of the holder 3(viz., no second coil part 71 is provided
10 on the coil part 7), only the second coll part 71 is
held on the protrusion 4 con the inner surface of the
nholder 3. Therefore, the stroks that the second coil
part 71 is held on the protrusicn 4 1s reduced Lo make,
themountingwork simple. With the featureocf the length
15 raduction of the stroke that the second coil part 71
18 held on the protrusion 4, damage of the protrusicn
4 is considerably lessened when the coil part 7 1s held
the protrusion 4.
As the third aspect ¢f the invention, in the ball
20 point pen 1 a length {as viewed 1n the axial direction)
from the front end of the straight part of the spring
to the front end of the second coil part, when the spring
is in uncompressed state, may be larger than a length

fas viewed 1n the axial directlion) from the rear end

25 o0of the ball to the protrusion on the inner surface otf



the holder. in a follow ng explanation the length (as viewed in the axial
direction) fromthe front end of the straight part of the spring toﬂﬁg@ﬂ?ﬂ%
front end of the second coil 5 part, when the spring is in unconpresse
state, is A The length (as viewed in the axial direction) fromthe rear
end of the ball to the protrusion on the inner surface of the holder is

al so described as Bin following explanation. 10 The tip body 2 which
rotatably holds the ball 23 in the ball enbracing part |ocated at the front
part the[eofh i.s,fastened to the front part 31 of the holder 3. The spring
5 is insertéd Mt fhe hol der through its rear end opening. As shown in
Fig. 2, during the i5 process to insert the sgrin 5into the tip body 2 and

the hol der 3, the %ptPhg St B5%t Efpdt ARAIN P hseffed IYI TR et IVEBHES (e. g. ,
droppi ng) through the rear end opening of the holder 3 in a state that
strai ght parihe xis2 HideeRed R walr dom20" AtL fhR§ ¢ 1A £ Bdeagder at dtHe
construction (A > B) , the second coil part 71 of the rear end of the coi
part 7 deestnetl dhiarbsovemq heoptoter Usiont4eon the ihaeseswrdaceo iof the
hol der 3 and hence the second coil part 71 has not held on the protrusion 4
yet. Accopdrngl whéehetta Is@5iparti¥ i3 natcorep reampressed.t Accorsditngl y, the
front 6 0 7 APR 2005
The lLength (as viewed in the axial direction) from the
rearendof thepball to theprotrusionon the inner surface
of the holder 1s also described as B in following
explanation.
10 The tip body 2 which rotatably nolds the ball 23
in the ball embracing part located at the front part
thereof, 15 fastened to the front part 31 of the holder
3. The spring 5 1is inserted into the holder 3through
its rear end cpening. As shcwn in Fig. 2, during the
15 process to insert the spring 5 1nto the tip body 2 and
the holder 3, the spring 5 is temporarily inserted by
a small force (e.g., dropping} through the rear end
opening of the holder 3 in a state that straight part
6 1s directed forward.
20 At this time, because of the construction (A > B),
the second coll part 71 of the rear end of the coill part
Tdoesnotclimbover theprotrusicnd4on the inner surface
of the holder 3 and hence the second coil part 71 has

not held on the protrusion 4 yet. Accordingly, the coll

25 part 7 is not yet compressed. Accordingly, the front

an



and of the straight part 6 is axially novable and also in radial
Even if the front end of the straight part 6 is caught at the rear
of the ball receiving seat 22 and is not in contact with the 5 rear

of the ball 23, the front end of the straight part 6 nmay easily and
appropriately be brought into contact with the rear surface of the ball 23
by applying a small force (e.g., vibration) thereto. After the f ront end
of the straight part 6 is appropriately brought 10 into contact with the

rear Surf%QRiQirt@ﬁe aklr 23y nthe 5 SeCONDS CQkhaﬂﬁﬂ Hdvia$ hel daanathe,
protru5|on 4 on the inner surface of the holder 3. As a result, the

part 7 |s

front end 1

] PRI egseL Sl pofs Aocpduialy, cher e br noneiange L

part 6 |s caught by recel ving

22, and th enbl h
win the Foh CHRTad BF né mat1’ 135 %tt%lr%olr%%%gdé%fi RS

is brought .into rel.iable contac

t her eby cOfpl et BF§ SSuppr 8s 8ty %%U?Péhééso?o

forth aspect of the inventi.on, the t$p body. referablﬁ conprises a

strai ght, ffetal® Whi ACEUBE G e el Lba

| pof ritt pBh. 28 The Featiur @ 9dFt

first and forth aspect of the 7 0 7 APR 2005

10

15

part 6 may easily and appropriately be brought into
contact with the rear surface of the ball 23 by applving
a small force (e.g., vibration) thereto. After the

frontendof the straightpart € is appropriatelybrought

into contact with the rear surface of the ball 23, the

second coil part 71 is held on the protrusion 4 on the
inner surface of the holder 3. A&As a result, the coil
part 7 1is in a compressed state.

Accordingly, there is no chance that the front end
of the straight part ¢ 1s caught by the ball receiving
seat 22, and the spring 5 isassembledwhile if is brought
into improper contact with the rear surface of the ball
23. The front end cf the straight part © is brought
intc reliable contact with the rear surface of the ball
23, thereby completely suppressing cccurrence of the
defective assemnbling.

As forth aspect of the inventlion, the tip body
preferably comprises a straight, metal thin tube 1n the
ball point pen.

The features of the first and forth aspect of the

di rections.

FL8 288
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seat
cont act
part 6

th f f_the_pall 20 23,
CotSthe ™ detiective assenblihg. AS

t he



invention operate to produce the following effect: a ball point pen of the
type in which the spring 5 for pressing the ball 23 forward is dispgsed
within the tip body 2 as a straight, metal thin tube (called a needﬁéA@R 005
tip) is produced at | ow manufacturing cost and marketed at |ow price. The
features of the second and forth aspect of the invention operate to produce
the following effect: a ball point pen of the type in which the spring 5
for 10 pressing the ball 23 forward is disposed within the tip body 2 as a
straight, netal thin tube (called a needle tip) is produced at |ower

manuf act Ur-PAE b E NarkP REAKE et Bt- QI ORER p’rl'i‘%efollr%%f"é&ge SherE & heltip
body 2 is a straight thin 15 tube nmade of netallic material, the inner

di aneter BB 1k heoilmk B o MG ef BAgAtERIE héle 85! Focated BeH hdst e foal |
enbracing part is usually substantially equal to or smaller than the

di anet er ofr atshel bal Ehenbraalcl iy pad t w2 t&Ecot di hgby,sdd wistdilffitdudttip form a
centering guide 20 surface in the ink flow ng el ongated hole 35. The front
end of theostya ght pastréiofhthemspra hgt biirs todught c adtl ¢ Hear eare d aee of
the ball receiving seat 22, and defective assenbling is likely to occur.
Because of:-idhiis pihedcerst ructlicon m(an 2 fB): wef f eatd vely: openai £8 k2580 t hat
the front end of the straight part 6 is brought 8 0 7 APR 2005

at low prices.

The fzatures of the second and forth aspect of the
invention operate to produce the following effect: a
ball polint pen of the fLype 1n wnich the spring 5 for

10 pressing the ball 23 forward is disposed within the tip
body 2 as a stralight, metal thin tube (called a needle
tip) isproducedat lowermanufacturingcostandmarketead
at lower price.

In a case where the tip body 2 is a straight thin

15 tube made of metallic material, the iInner diameter of
the ink flowing slongated hole 35 locatfed behind the
pball embracing part 1s usually substantially equal to
or smaller than the diameter of the ball embracing part.
Accordingly, it is difficult to form a centering guide

20 surface in the ink flowing elongated hole 35. The front
end of the straight part 6 of the spring 5 1s caught
at the rear face of the ball receiving seat 22, and
defective assembling 1s likely to occur. Because of
this, the constructicon (A > B} effectively operates,

-

25 so that the front end of the straight part 6 13 brought



into reliable contact with the rear surface of the ball 23, thereby

conpl etely suppressing occurrence of the defective assenbling. In tp? Eﬁ@
body 2 as a straight, netal thin tube, 5 usually, the rear outer su é e M%
the tip apex edge part 21 is not tapered. The ball receiving seat 22 of

the tip body 2 cones in two varieties: a ball receiving seat 22 fornmed by
inwardly pressing and a ball receiving seat 22 formed by cutting. 10 BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a longitudinal sectional view show ng

an enbodi nent of a ball point pen. .Eig. 2 is an enlarged, Longitudinal

Sect | onal GIGw” 215" SO fig - ¢ BpBrary Tnserit ort of & Spid hg- SRoWA I n Fi g.
Fig. 3 is_an enlarged, |ongitudipal sectional,L view showing a state of
uwmleﬂr@3vhé2%§g i?@mgﬂq et YsPHaRT SAcwi Y nCECY TASF Fr . t4'S s an
enl arged | ongi tudi nal di agram showi ng the spring as shown in Fig. 2. Fig. 5

is an enl @RFEF Vi BR SHoWRRG'dWFart Fin Fig. 3. Fig. o is an enlarged view

showi ng anot her spring. 25 Fig. 7 is an enlarged view show ng another form?9
0 7 APR 2005 of Irhéhg dntred> ®aif aces &f stther pgbtirusional thin tube,

5 usually, the rear outer surface ¢f the tip apex edge
part 21 is not tapered. The ball receiving seat 22 of
the tip body 2 comes 1in two varleties: a ball receiving
seat 22 formed by lnwardlyv pressing and a ball receiving
seat 22 formed by cuttfing.

140

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a longitudinal sectional view showing
an embodiment of a ball point pen.

Fig. 2 is anenlarged, longitudinal secticnal view

15 showing a temporary 1nsertion of a spring shown- in Fig.
1.

Fig. 3 is anenlarged, longitudinal sectional view
showing a state of completing the assembling of the
spring shown in Fig. 1.

20 Fig. 4 is anenlarged longitudinal diagram showing
the spring as shown in Fig. 2.

™

Fig. 5 is an enlarged view showlng a part F in Fig,

Fig. 6 1s an enlarged view showling another spring.

25 Fig. 7 1is an enlarged view showling another form



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The preferred enbodi ments
of the present invention 5 will be described with reference to the
acconpanying draw ngs. Figs. 1 through 5 shows enbodi ments of the @preasen;
invention. A ball point pen 1 constructed according to the present
invention is made up of a tip body 2 which 10 rotatably holds a ball 23 at
the front end, a holder 3 with its front part 31 into and to which the rear
end of the tip body 2 is press fit into and fixed, an ink storage tube 8

havi ng an. epenjng.at . the front-end. inte and fo,phich the rear part 33 of
the hol def 3%15 p?ess'lS fi't and foed, an% éis%riﬁb 5 placed in the tip
body 2 and the holder 3. The ink storage tube 8 is a tubul ar body, which

is opened at both ends and formed by resin protrusion nolding. The rear

Front end openfiid® Bf PR hR L0t S0B tie BRE Tkt ar hOCOR ke nk

storage tube 8 is opened to allow air to flaw therethrough. The ink storage
tube 8 is fill el R ®R%&TTHRIADO O gréase | Fka E?BPISSWeg 1697 SRR R s
| ocated at the rear 25 end of the ink 81 and noves forward with consunption
10 0 7 APR1Z00% ®f defe § hk2gl. v ¥ Bhgr e M- 8§iicdusCi Ak Shad T8 osHear Yihl hini ng
viscosity. An oil ink has a nmediumviscosity.)
drawings. Figs. 1 through 5 shcows embodiments of the
prasent invention.
A ball point pen 1 constructed according to the
present invention 1is made up of a tip body 2 which
10 rotatably holds a ball 23 at the front end, a nolder
3 with its front part 31 into and to which the rear end
of the tip body 2 is press fit into and fixed, an ink
storage tube 8 having an opening at the front end into
and toc which the rear part 33 of the holder 3 is press
15 fit and fixed, and a spring 5 placed in the tip body
2 and the holder 3.
The ink storage tube 8 1is a tubular body, which
is opened at both ends and formed by resin protrusion
molding. The rear part 33 of the holder 3 with the tip
20 body 2 1s press fit into and torthe front end opening
of the inkstorage tube 8. Therearendof theinkstorage
tube B is opened to allow air to flow therethrough.
The ink storage tube 8 is filled with an ink 81,

and grease like follower 82 which is located at the rear

25 end of the ink 81 and moves forward with consumpbtion

10



The tip body 2 conprises a straight thin tube made of netallic materi al
(e.g., stainless steel). The 5 front end of the tip body 2 is inwardl
deforned by pressing to forma tip apex edge part 21 inwardly cur vel? Aé'fhdﬂﬂé
ball receiving seat 22 |ocated rearwardly of the tip apex edge part. A ball
23 is rotatably held at a location (ball enbracing part)between the tip
apex edge 10 part 21 and the ball receiving seat 22 . In the enbodi nent,

the ball receiving seat 22 conprises a plurality (e.g., 3 to 4) of inwardly

curved protrusions, requiyed,, it e. annul S he lder 3 is

a tubul ar 8%\9%%&9%%%&& ?gy 'h’et‘:}% aql\g@érhelgi ﬁﬁ e.Hga%{ ap%ﬁ%gagretta J)HE?}nlgﬁj ection

nmol di ng. The _hol ger %incl, des a E\ront part, .31 taperedstg its extremty, a
Mght C t

col | ar palt =32 Bt Tt nfo “contact *wi th Tﬁglﬁ%nylsecn% de 'of the | nk
the | mk storageB8 FuBebR ihe SITY BhaF 24 & i1 adhcd bl B THOR “gaA. 31 A
tip nmounting hole 34 of which the front end is opened, and an ink flow ng
el ongat edchol e 88 lvhi € h "éonfrinitcat €8 - Wi t h el e Swumttifgihol e 3£and the
rear end of which is opened to exterior are provided within the hol der 25
3. The i néirder Wi anet erf of htehet i Bk ¥3 i Ag e$ ongai 2ddRA ed 21 o0 72 APR 12005 35
is larger than that of the tip nounting hole 34. A plurality (e.g., 4) of
protrusiopga@symgleob@bnq51tip apex adge part 21 inwardly curved
and a ball receiving seat 22 located rearwardly of the
tip apex edge part. A ball 23 is rotatably held at a
location (ball embracing partibetween Che Cip apex edge
10. part2landtheballreceivingseat2?2. Intheembodiment,
the ball receiving seat 22 compriseas a plurality (e.g.,
3 to 4) of inwardly curved protrusions. If required,
it may be annular shaped.
The holder 3 is a tubular member made of synthetic
15 resin (e.g., polyacetal) by injection molding. The
holder 3 includes a front part 31 taperedto itsextremity,
a collar part 32 brought into contact with the front
end face of the ink storage tube 8, and a rear part 33
press fit into CLhe front end opening of the ink storage
20 tube 8. The tip body 2 is attached to a front part 31.
A tip mounting hole 34 of which the front end is cpened,
and an ink flowing elongated hole 35 which communicates
with the tip mounting hole 34 and the rear end of which

is opened to exterior are provided within the holder

25 3. The inside diameter of the ink flowing elongated hole

11



angul arly arranged, are provided on the inner surface of a md position of
the ink flow ng el ongated hole 35. 5 The protrusion 4 may be replacquM@QmB
an annul ar nmenber. The spring 5 is nade of a stainless steel wire of
0.14mmin dianeter. The spring conprises a straight part 6 as its front
part and a coil part 7 as its rear part. The coil part 7 conprises a first
coil part 72 and second 10 coil part 71. A second coil part 71 is fornmed at.
the rear part of the coil part 7. The outside dianeter of the second coi

part 71 is larger t e fir Qi | rt .72, Th e d goil part
71 is for%e&%yfaglq%g-%g%%dgq%pl QT 1 2 ir%reeoﬁf%“a“}%n%?%%ﬁ?‘gs S ewed in
the axial dirggtion) fron1th§hfrogt end._of the straight .6 of the

f

part
. ] . - .
spring 540 tA&E H50nt! Send of fhe Secdhd® E51° L BErt 1vﬂ8ﬁi@moﬁﬁ?ﬁg Sis
in unconpressed state is 13.2nm A Lpngta B fromthe rear end of the bal
23 20 t o ATHEL pPotilisi Dha4 i t hd Litnker® SUPRat &€ of - PRe 1RdI Her S U3, afen the
tip body 2 and the holder 3 are fastened, 1is 12.6nm Thus, the length Ais
| ar ger t I9dn &t e d Whtl@r(iQ%.t,h% an) £ Loanl Bdt Sil@er G &AEL 8P I¥ of 5t he
second coil part 71 25 is slightly larger than an inside diameter C of the
arrays 12 Th 7 pARR: 2065 @t 4 He et K@sl bacs d(vAd I ngl de it apsteen@er t he
dianeter of an inscribed circle of those protrusion 4 in the
The spring 5 1is made of a stainless steel wire of
O.ldmm indiameter. The spring comprises astraight part
6 as its fron%t part and a coil part 7 as its rear part.
The coll part 7 comprises a first coil part 72 and second
10 coil part 71. A second coil part 71 1s formed at. the
rear part-of the coil part 7. The outside diameter of
the second coll part 71 is larger than that of the first
coil part T72. The second colil part 71 is formed by
close-wound.
L5 In the embodiment, a length A {(as viewed in the
axial direction) from the front end of the straight part
6 of the spring 5 Lo the front end of the second coil
part 71 when the spring 5 is in uncompressed state is
13.2mm. A length B from the rear end of the ball 23
20 to the protrusion 4 on the inner surfaece ¢f the holder
3, when the tip body 2 and the hclder 3 are fastened,
is 12.6mm. Thus, the length 2 1s larger than the length
B {1.e., A > B}.

An outside diameter D of the second coil part 71

25 isslightly larger thanan inside diameter Cof the array



enbodi nent) . The inner dianeter of the ink flowng elongated hole 35 of
the holder 3 at positions before s and after the protrusion 4 is slightly

| arger than the outside dianmeter D of the second coil part 71. Wtlyy [gpnezggg,
above feature, the outer surface of the second coil part 71 is not caught
by the inner surfaces of the in!: flow ng elongated hole 35 at positions
before and 10 after the protrusion 4. Thereby, the second coil part 71 is
appropriately held at the protrusion 4. The bail point pen 1 of the

enbodi ms% Qﬁ%r ?tr%st ryhen it i &'%Ot nuseds o5, M\’%'rtc!.n Ln-th d{gglg% ng way.

The bal | orwardl'y pressed by the spri ng 15 press agai nst the
i nner surf ce of i p Q g r g t he.pe gint is
seal ed. ccordit ng §?Ee\%ec‘ﬁ 5 %eogglt%hg% npgpgrq’ ﬁfg‘}&ﬂ ﬁi\7\/| ﬁ r*:lk'fl)s pen

poi nt directed.down |nkleak fro the pen point. n when it is

| ef t V\nth“ﬁ?%gb@r?rb% ht 56 di récted % ”‘ho %F téﬁ? eré’ g?fi’émn%oi nt pen
through the pen point, As shown in F| gs. 3 and S, when the second coil

part 71 it amvedad Hold 4O the pREt TSI GAT4] & PURHFAG I DAF 9% TRsert ed
into the rear end opening of the holder 25 3 to put on. the rear end of the
secondl cairld paf £ 71t E3 HF It APR 2005% ahd ﬁﬁé%@egﬁdl@oﬁ‘yeﬁaﬁbaﬂ §®&=pushed

forward with the pushing bar 9. The outside dianeter E of the pushing
outside diameter D of the second ccil part 71.

With the above feature, the outer surface of the second
coll part 71 1s not caught by the inner surfaces of the
ink flowing =2longated hole 35 at posifions before and
10 after the protrusion 4. Thereby, the second coil part
71 is appropriately held at tChe protrusion 4.
The ball point pen 1 of the embodiment operatsas
when 1t is not used for writing in the following wavy.
The ball 23 is forwardly pressed by the spring 5,and
15 pressed against the inner surface of the tLip apex edge
part Z1. As a result, the pen poclnt 1s sealed.
Accordingly, even when the ball point pen is left with
its pen point directed downward, no ink lesaks from the
pen point. Even when it is left with its pen point
20 directedupward, ncalr enters theball point pen through
the pen polnt.
As shown 1in Filgs. 3 and 5, when the second coil
part 71 1s moved to hold at the protrusion 4, a pushing
bar 9 is inserted 1nto the rear end opening of the heolder

25 3 Lo put on the rear end of the second coll part 71,
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bar 9 is slightly snmaller than the inner dianeter C of the array of the
protrusion 4 (E < C. Therefore, the 5 second coil part 71 is pusheq]fgmyﬂmg
to clinb over the protrusion 4 with the pushing bar 9. Further, the

out side dianeter E of the pushing bar 9 is slightly smaller than the inner
di anmeter of the rear end of the second coil part 71 . Accordingly, the
front end of the 10 pushing bar 9 is reliably brought into contact wth the
rear end of the second coil part 71 with no fear that the pushing bar 9 is

inserted into.the coil part 7, Another, enpodiment.of the spring, 5. which may
be wused ?BP fﬁ?aﬁ?éggﬁfﬁfﬁ%%%t?gnf:is‘sﬂ%mﬁugﬁuiﬁggoéwafﬁg‘“ﬁgnsﬁfV%g 5, as

in the above-nentipned enbodi ment (Fig. 4), includ a_straight part 6 and a
coi | part BFSHTHES BaF (6 B T 3SaP o7 e (Vo EhE mBovet mbi G o | n

that the second coil part 71 forned at the rear end of the coil part 7 is
reduced i A3di &neters t bRard ¥ he™ fédre 20F 3pde ENW tiP 38ENdd &b Bdulatd 'on of
the second coil part, the rear end of the second coil part 71 is reliably

brought Ehto agomt dc® twite ttheo firerit ! @Rd4f 4€e <of It -he Pushierd bar t9e A bal
poi nt pen using the spring 5 (Fig. 6) of the enbodinent under discussion in
pl ace of shewptingl5 26:xdf the ahovehrmehtliconed renbediciemb (Fvgs. thd hr ough
5), 14 0 7 APR 2005 will produce an effect simlar to that in the
above- nentirertedi embodi frentith the pushing bar 9. Further, the
coutside diameter E of the pushing bar 9 is slightly
smaller than the inner diameter of the rear end of the
second coll part 71. Accordingly, the front end of the
10 pushing bar 2 is. reliably brought into contact with the
rear end of the secgnd coil part 71 with no fear that
the pushing bar 9 is inserted into the coil part 7.
Another embodiment of CLhe spring 5, which may be
used for the present invention, is shown in Fig. 6. The
15 spring 5, as in the above-menticned embodiment {Fig.
4}, includes a straight part 6 and a coil part 7. The
spring 5 is different from the above-mentioned cone in
that the second coil part 71 formed at the rear end of
the coil part 7 is reduced in diameter toward the rear
20 side. Withsuchaconfiqurationofthesecondéoilpart,
the rearendof thesecondcolil part 71l isreliably brought
into contact with the front end face of the pushing bar
9. A ball point pen using the spring 5 {(Fig. 6] of the

embodiment under discussion in place cf the spring S

25 of the above-menticned embodiment (Figs. 1 through 2},
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In the invention, it is useful to configure a front surface 41 and a rear
surface 42 of each protrusion 4 5 so as to have slanted surfaces (%MAW%HWS
surfaces of curvature R as shown in Fig. 5 or tapered surfaces as shown in
Fig. 7) . If the front surface 41 of the protrusion 4 is configured to be
slanted, it is easy to pull a core pin of a nold out of the inner surface
10 of a nol ded product, which has protrusion 4 (undercut) of the holder 3
in the process of synthetic resin injection nolding. If the rear surface 42
of the protrusitonoduicse confi gaerfedetd be istanted, The §6cdnd ivoi lkpart 71
smoot hly clinbs over the protrusion 4. 15 As seen from the foregoing

descri pti abpviaraet linvedt eatb dadémeoit . part is held on the protrusion on
the inner surface of the holder. Wth this feature, there is no need of
using an additi ppat hseparate neaber t Wk ths amd: 1at owhioehs 1 he r$pri g oirst engaged
and stopped. 20 This feature reduces the tine and | abor of assenbling, and

the cost tq.renufactiurney Wher comparimg-w th a casg whes esthe, whelke coil
part is held on the protrusion on the inner surface of the Hol der and

st opped i n,an, engagi g fashian,: 08! % | he .25 seqend. okl @@Lt;acdégrb% over the
protrusion on the inner 15 U 7 APR 1005 surface of the hol der. Therefore

the clinbing stroke ks Jedigsd, and fhe mounting work, s si;pl e, Wih the

shown in Fig. 7). If the front surface 41 of the
crotrusion 4 1is conflgured to be slanted, 1t is easy
to pull a core pin of a mold ocut of the inner surface
10 0f a molded product, which has protrusion 4 {undezcut)
cf the holder 3 in the process of synthetic resin
injection molding. If the rear surface 42 of the
protrusion 4 is configured to be slanted, the second
coil part 71 smoothly climbs over the protrusion 4.
15 As seen from the foregoing description, 1n the
invention the coil part 1s held on the protrusicn on
the inner surface of the holder. With this feature,
there i1s no need of using an additional separate member
with and at which the spring is engaged and stopped.
20 This feature redugces the time and labor of assembling,
and the cost to manufacture.,
When comparing with a case where the whole coil
part is held on the protrusion on the inner surface of
the nolder and stopped in an engaging fashion, only the

25 second coil part climbs over the protrusion on the ilnner



feature of the length reduction of the clinbing stroke, danage of the
protrusion which will be caused by their 5 contact with the coil partj} weemnis
the coil part clinbs over the protrusion is considerably | essened. The
front end of the straight part 6 is brought into reliable contact with the
rear surface of the ball 23, thereby conpletely suppressing occurrence of
the 10 defective assenbling. A ball point pen of the type in which the
spring 5 for pressing the ball forward is disposed within the tip body as

a strai ght,,, metal bhi puLube (gall ed m deedie o 1) i 8 Rrouced, at Jover

manuf acturing cost and nmarketed 15 at [ower price. so in the manufacturing

the ball pai it pen of the abave type: (Lhe front. end.gh dhe sical ght, part

is brought “into télidbl'e Tontac e rear ~sur e of the ball, thereby

conpletely s ressi.n occurrence of the defective assenbling. 20 16 0 7
APR 2005 VRS ot b hed T eA SR KR8 I e park Bohpr R Mt S Ralider
including a front portion; a tip body ingcludi a rear end fastened to the
front por gt 6f ?Ee“ ﬁhﬁﬁ?tﬁHé%f?r%HFQQuT%QgiHﬁ G4 4pR¥ BAGE ortion

being fornmed inwardly curved and a ball receiving seat |ocated rearwardly
of thétiEQQﬁ%CEd@éth the coil part, when the coll part climbs

over the protrusicn 1s considerably lessened.
The front end of the straight part 6 is brought
into reliable contact with the rear surface of the ball
23, thereby completely suppressing occurrence of the
10 defective assembling.
A ball point pen of the type in which the spring
5 for pressing the ball forward is disposed within the
tip bedy as a straight, metal thin tube (called a neadle
tip) is producedat lowermanufacturingcost andmarketed
15 at lowerprice. Alsoin themanufacturingtheball point
pen of the above type, the front end of the straight
part 1s brought into reliable contact with the rear
surface of the ball, thereby completely suppressing
occurrence of the defecltive assembling.

20
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portion; a ball rotatably held between the tip apex edge portion and the
ball receiving seat; and a spring disposed within the tip body and the

hol der for pressing the ball toward an inner surface of the tip a;gqupﬁg,gﬁ
portion, the spring conprising: a straight part passing through aninsi of
the tip body; and a coil part integrally joined to a rear end of the

strai ght p&riat isatdimedigsposed within the hol der, wherein a protrusion is
integrally forned on an inner surface of the holder, so that the coil part
is capable of clinbing over the protrusion to change froman unconpressed

to a conpr Q$SedA5$aﬂtp%int%en-E?&PH§ih . point pen according to claim1, wherein
[ a first

the coil part conprises: oil portion connected to a rear end of the

strai ght part aadoldesmclmdthgoofrbnt ppatidn;on. 3. The ball point pen according to
claim2, wherein.t t%e second coil portion is formed by closed-wound coil. 4.
The bal | point HERPIELHE to claim2, wherein an outer dianeter of the

first coil portion, ;i ehd ERtched S @BoAL potti6RBEIRMbIder;San@al | er than t hat
of the second coil portion. 5. The ball point pen according to claim 2,

wher ei n an inner di améoet crofhavirg a tp hpkxredge partvodeingdnrmgtemavatdly pr ot r usi on
is formed is smaller thap .an outer diameter of .the second cqgil portion. 17
0r APR 2000 6 Sured i § P BRse e R e B R R K o | ength o

the spring in aportig%i al direction of the ball point pen fromthe front end

of the straight gart to the front end of the second coil portion, when the
spring is in ungbakpraateely helddaswednsthe ngpex edge portion and the ball receiving

seat; and
a spring disposed within the tip body and the holder for pressing the ball
toward an inner surface of the tip apex edge portion, the spring comprising:
a straight part passing through an inside of the tip body; and
a coil part integrally joined to a rear end of the straight part, and
disposed within the holder,
wherein a protrusion is integrally formed on an inner surface of the holder, so
that the coil part is capable of climbing over the protrusion to change from an

uncompressed to a compressed state.

2. The ball point pen according to claim 1, wherein the coil part comprises:
a first coil portion connected to a rear end of the straight part and a second coil

portion,

3. The ball point pen according to claim 2, wherein the second coil portion is

formed by closed-wound coil.

4, The ball point pen according to ¢laim 2, wherein an outer diameter of the first
coil portion, which is substantially constant, is smaller than that of the second coil

portion.

5. The ball point pen according to claim 2, wherein an inner diameter of the
holder at a position where the protrusion is formed is smaller than an outer diameter

of the second coil portion.
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than a distance in the axial direction fromthe rear end of the ball to the
protrusion on the inner surface of the holder. 7. The ball point pen _ ‘
according to claim1l, wherein the tip body conprises a straight, EéﬂﬁRZHhin
tube. 8. The ball point pen according to claim1l, wherein the ball receiving
seat is forned by pressing inwardly at the front end of the tip body. 9.
The ball point pen according to claiml, wherein the holder is fornmed by
resin injection nolding. 10. The ball point pen according to claiml,

wherei n t He fr o balpord en aprprding ¢ gaws 1. ovhergia ajength @S therfrere it dpered. 1t .

The bal | o] ' - =Y : ' i i of the
hol der at pa%‘%%%?@&%%@é%%&ﬁ?‘o@ﬂ%o n(ml@gﬁ?gft#ggﬁ%llgﬂgégﬁoglﬁgpﬁgtn an outer
di amet er enfl of He secirld qodlrfortidi® wheh ehdospiring poinnincp@preaseionae,ngldngec! ai m 1,
wherein the holder is S

[ de of. synthetic resin. _ 13. The ball point pen
accor di ng P4 ¢figiapeein tipexia irechén e thageapAng aebgsal ttherofrayian 9 of
i nwar dl'y phojeet dunBcPor thkddRief.or med on the inner surface of the holder. 14.
The ball point pen according to claim1, wherein the protrusion is annular

shaped. 15. A ball point pen conprising: 18 0 7 APR 2005 a hol der i ncl udi ng

a front pagtion, .a.tip body including a .rear end fastened to the front
portion o?{‘t henﬂ@lb&grﬁog)lﬁr?anéccfof‘ﬁﬁgg%ﬂgmh&v‘f’ ©q tg?wgﬁ&c%%e%rti on being
formed i nughilhy m&alniNadusld a ball receiving seat |ocated rearwardly of the
tip apex edge

8. The ball point pen according to claim 1, wherein the ball receiving seat is

formed by pressing inwardly at the front end of the tip body.

9. The ball point pen according to claim 1, wherein the holder is formed by resin

injection molding.

10.  The ball point pen according to claim 1, wherein the front and rear end

surfaces of the protrusion are tapered.
11.  The ball point pen according to claim 1, wherein an inner diameter of the
holder at a position where the protrusion is formed is smaller than an outer diameter

of the coil part.

12.  The ball point pen according to claim I, wherein the holder is made of

synthetic resin.

13.  The ball point pen according to claim 1, wherein the protrusion includes a

plurality of inwardly projecting portions formed on the inner surface of the holder.

14.  The ball point pen according to claim 1, wherein the protrusion is annular

shaped.

15. A ball point pen comprising:
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portion; a ball rotatably held between the tip apex edge portion and the
ball receiving seat; and a spring disposed within the tip body and the

hol der for pressing the ball toward an inner surface of the tip ap@( %5
portion, the spring conprising a straight part passing through inside of the
tip body; and a coil part integrally joined to a rear end of the straight

part, and di speagHeintitdimg MBoktPolt®n; Wherein a protrusion is integrally
forned on an inner surface of the holder, so that the coil part is capable

of clinbing ovee tiphedpitsiuding on t o change froman unconpressed to a

d wh I [
Connected 1o a rear Bl and PRl BETonFRIRD: §FfheRoldekihd Coi 1 "por ton

wherein the second C@Ifﬂonp@{dlhzﬂ'ﬁng §t1p§ @peri&sdlgbysonioﬁs;eﬁrgvmﬂﬂeh @wiatdlyand wherein
outer diameters of the second coil portion varies in the axial d| rection.

16. The bal | pofHvehal ab@b?eaﬁwglgtssatdp%t% rearwiidly of tha tHeapexdBedy i s made of
st ai nl ess st eel porl'l%n

a ball rotatably held between the tip apex edge portion and the ball receiving
seat; and
a spring disposed within the tip body and the holder for pressing the ball
toward an inner surface of the tip apex edge portion, the spring comprising
a straight part passing through inside of the tip body; and
a coil part integrally joined to a rear end of the straight part, and
disposed within the holder,
wherein a protrusion is integrally formed on an inner surface of the holder, so
that the coil part is capable of climbing over the protrusion to change from an
uncompressed to a compressed state,
wherein the coil part comprises a first coil portion connected to a rear end of
the straight part and a second coil portion,
wherein the second coil portion is formed by closed-wound coil, and

wherein outer diameters of the second coil portion varies in the axial direction.

16.  The ball point pen according to claim 1, wherein the tip body is made of

stainless steel.
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