2 56 " APPARATUS FOR EARTHI NG THE | NK RI BBON OF AN | NK RI BBON CASSETTE"

T wesent invention relates to apparatus for earthing the i.nk ribbon of
an 1 nk ribbon cassette. Nowadays, in a printer or a typewiter, the case &
and many other parts of an.ink. ribbon cassette are nmade of 5 ‘

synthetic resin. It is therefore necessary to provideZh%ﬁi%gﬁggpr
preventing a build up of static electricity which is produc friction
bet ween the ink ribbon of the cassette and guide rollers and other parts of
the cassette. Once static eleatricity occurs, snooth operation of the 10
ink ribbon is inpaired and the printer or the typewiter nmay operate
erroneously due to discharge of the accunul ated static electricity. In
-order to preveabpARNTUSi FOR]EARIEING STHELUENK RIBEGM OF 2N @skricity, it has in the
first place beasBavuggssET®"15 ‘to provide-an earth point at a print
head so that electric current may flow fromthe earth point to a chassis
through a flexible flat cable. It has al so been suggested that an earth
poi nt should be provided in an ink ribbon cassette, 20 the earth

_ point being designed to contact a.chassis when the ink ribbon cassette is
'set in position iFRehBregeREsinyentirn Kalgtesste fpRryasHE £%¥uggestion in which

an earth point _apd a at, cab are enp] oyed.t he nunber of wires in the
flat cable ar & agé%l %ﬁcf ?h°fo1a“tJﬁ% Fren sancatte-

Nowadays, in a printer or a typewriter, the case and

many other parts of an ink ribbon cassette are made of

5 synthetic resin., It is thereforelnecessary to provide
a means foi preventing a build up of static electricity
which is produced by friction between the ink ribbon of the
cassette and guide rollers and other parts of the cassette.
Once static electricity occurs, smootﬁ operation of Ehe
1o iﬂk ribbon is dmpaired and the printgr or the typewrifer
may operate erroneously due to discharge of the accumulated
static electricity.
In order to prévent the disadvantages due to static
k‘/ electricity, it has in the first place been.guggested (
15 to provide an earth point at a print head so that electric
current may flow from the earth point to a chassis through
a flexible flat cable. It has also been suggested that an -
earth point should be provided in an ink ribbon cassette,
20 the earth point being designed to contact a chassis when ‘
the 'ink ribhon cassette is set in position in the chassis.
In the first-mentioned suggestion in which an earth

point and a flat cable are employed,the number of wires

in the flat cable are increased and width of the flat cable



2 is also i-ncreased, resultl ng in high cost. In the second-nentioned L
fsuggestlon in which an:earth point is provided in the ink ribbon casset
therewitl be a nechani'cal - contact point between the earth point and thg
chassi's, and such a structure is liable to have insufficient electrical
contact, while the nunber of parts is ingreased. According to the present
invention, there is provided an apparatus conprising an electrically
~_conductive franme provided with support nmeans for supporting an ink ribbon
‘10 cassette, the support nmeans. being electrically conductive and
“being in electrical contact with the frane; at |east one electrically
conductive earthing pesdlsehimdreasedipueidding iantighneadtectnithal contact with
~the support nmeans; and an ink ribbon cassette nmounted in the support neans,
the 15 eart hi sgequistentiioped tsugaeatdnuliimgwhinhoem feazithglodnbrishol es in
the ink ribbon cassette and nmki ng direct nmechanical and el ectrical contact
with an ink ribbon i Brevidefinia M‘%H@# tHboptqassetheof thefis Yithkeik ribbon
“‘cassette has a case of 20. hetic resin material. The %%arat us of

the present inventi OF%‘P?&E}F%JS Wﬁ?%a??#ﬁtnﬁe?"&eﬁeﬂﬁeﬁ?m Gel y by
ninber of “part e, “rhocBeilsr HERES o BP R Ta AR E S Y MgfreiElie
..sLquort ' electrical contact, while the number of parts is increased.
| Ac;ording to the presént.invention, there is provided
\-{ ' an apparatus comprising an'eiecttically conductive frame
provided witp #upporf means for sﬁpporting an iﬁk ribbon
10 ' cassette, the support ﬁéahs.being electrically conductive
and being in.eiectrical qonfact'with the frame; at least'
one electrically conductive earthing post which is mounted
on and in electrical édﬁtACt with the éupport meéns; and
an ink fibbon casséﬁte mﬁﬁnted in ‘the support means, the
15 earthing post ér'posts éﬁtending through a hole or holes
‘in the ink ribbon cassette and making direct mechanical

and electrical contact with an ink ribbon in the ink ribbon

cassette. '
Preferably the ink ribbon cassette has a case of
20 synthetic resin material.
, The apparatus of the present invention enables the earthing

to be perforﬁed effectively by means which are simple in
structure and can be fabricated with a sméll_number of parts.
The support_means'preferably comprisés ét least one support
25 plate. Thu§ there may be two spaced apart support plates for
suppérting oppoSite énds of the_ink ribbon cassette, each

supbort plate being provided with a respective earthing post.



pl ate. Thus there nmay be two spaced apart support plates-for

Two spaced apart support plates 2, 3, for supporting cpposite

25 ~
S t.ing opposite ends of the ink ribbon cassette, each support plate
be-Af provided with a respective earthing post. The or each hole is
__preferably of non-circular, elongated shape in cross section. The ink
< ri bbon cassette may. have a resilient flange or flanges each of which is
~provided with a projection 5 arranged to enter an aperture or recess
in the support means so as t@gbe' rel easably retained therein. There are
preferably means for subjecting the ink ribbon to. tension. The invention
al so conprises a printer or typewiter 10 provi ded with apparatus as
set forth above. The invention is illustrated, nerely by way of exanple, in
the acconpanyi ng,mg!rg%m ' hoa'd wlrﬂgg'fénﬁ?}gfen -'cir?ulQLan vi ew of an
apparatus according to %-Ee--pres-e- i nventi on having support plates for
supporting lgyongated®Bndgdi1h id23eE et e, the support plates being secured
to a chassis, Figure 27is a plan view of the ink ribbon cassette with its
upper case renoveb ifk P4bBom caBséttethdy A aVidilliaitchl&igel b | ine A-A 20
in Figure 2, and Figure 4 is a sectional view taken on the line B-B )
flanges each of which is provided with a projlection
5 ' arranged. to enter an ap_ert_:ure _o;:_recess_:ln_ the_ support .
means so as to be rél_ea_ggbly retained th_e#ein. |
_ There are prefe'rably.. means for. subjecting the \_j
ink ribbon to temsion.
The inﬁention also ccu_xprisgs a printer or typewriter
1o provided with apparatus as set forth above, _
The ihvention is illustrated, merely by way of examplé,
in the accompanying drawings, in which:-
Figure 1 is a plan_ view éf .an apparatus according to
the present invention having sv_ippo_rt_ plates for supporting -
15 an ink ribbon cassette, the support plates bei_ng secured to
a chassis, .
Figure 2 is a plan view of the ink ribbon cassette with N
its upper case removed,
Figure 3 is a sectional view takenonthe line A-A
20 in Figure 2, and _
Figure 4 is a sectional view taken on the line B-B
in Figure 2. .
In Figure 1 there is shown a printer h_aving a frame or
a chassis 1 which is made of electr:l._cal_ly conductive material.
25



in Figure 2. 'In Firgure 1 there is shown a printer having a frame or a
chassis 1 which is made of electrically conductive material-. 25 TwWQ :
—=gpaced apart support plates 2, 3, for supporting opposite  ends of a
ribbon cassette 10, are secured to opposite sides of the chassis 1. The
“suppoff plates 2, 3 are also nade of electrically conductive material and
are.in electrical contact with the (r:é}assi s 1. An earthing post 5
4, which is made of electrically comtfuctive material is nmounted on and in
electrical contact with the support plate 2 and is retained in position by
~deformation or caul king. The support plate 2 is provided at spaced apart
points with two engagenent nenbers 5, 6 which 10 project fromthe
~support plate 2. The §ﬁ%8fta’blia¥e‘i§i’?’s capsRFter Wi ekl serunedate @ppesiitag post
7 and engagenent nenbe to Figure 2, a | ower case 11 of

8,.9. Ref [
“the ink ribbon casset fég?o?fvﬁhec eslrsir"!ﬁgqt'ﬁée tRlakeE (fr AT BT shown)

45 i's made of et i teri.al i Vi d with two hol es
- 12, 13 through which t a/eéqrggr%]ﬁ?ﬁéf%g&g% ,uchyéesmﬁgﬁ’tp{a ef _&fe’ﬁ‘d, t he hol es

12, 13 being of non- Cgi%%aﬁbmkeﬁtﬁha&echﬁﬁhoﬁs'ﬁx?cetakggkna;rgcj?sé:i:tnikons

i bbon cassette 10 is provided at four places wth engagene
20 18, 15, 164, Whi6RGR 8iae\BE (dlebtriRai AP GoAMIR1 Al Rtedal is

o -mounted on and in electrical contact with the support
. - B plate 2 and is retained in poiti_.oh by deformation or
caulking. The support plate 2 is provided at spaced
apart points with 'two engagemernt members 5, 6 which
1o | project from the support plate 2. The support plate
3 is also provided with an earthing post 7 and engagement
' ~ members 8, 9, ..
Referring to Figure 2, a lower case 11 of the ink ribbon
cassette 10, which, like the upper case theréof (not shown)-
15 . is made of synthetic resin material, is provided with two
holes 12, 13 through which the earthing posts 4, 7
W ' _ r-especti§e1y extend, the holes 12, 13 being of non-circular
elongated shape in cross-section. The ink ribbon cassette
10 is provided at four places with engagement projections
20 . . 14, 15, 16, 17 eac':h of which is arranged to enter a
respective aperture or recess 33 (Figure 4) in the respective
engagement members 5, 6, 8, 9, thereby fixing the ink
ribbon cassette 10 on the support plétes 2, 3. Each of .
the engagement projections 14, 15, 16, 17 is p:ovided

25 adjacent the outer end of a resilient flange portion 34 of



respective aperture or recess 33 (Figure 4) in the respective engagenent .
EMRers 5, 6, 8, 9, thereby fixing the ink ribbon cassette 10 on the - s
'--_ort plates 2, 3. Each of the engagenent projections 14, 15, 16, 17 is V"

evi ded 25 adj acent the outer end of a resilient flange portion 34
of the | ower case 11. Wen the ink ribbon cassette 10 is set in
position on the support plates 2, 3, the earthing posts 4, 7 protrude
t hrough the holes 12, 13 #Bspectively. The reason the holes 12, .13 are not
round holes and are 5 rather long in cross section is that the case
of the ink ribbon cassette 10 is nmade of synthetic resin and sone al | owance
or play is required because there ng¥ BPB | nka e of t e synthetic resin.

h

The ink ri bboﬁh%dé’g’éft"@sfou's hiiny W|th an i nk

trid 18, .t | | . A Kk
(r:?[)b{)h gg i s a?lr% ngﬁn °’E)agi§| ﬁugppﬁgg\é@ge ?én?'ra Sf%'tg%?q ep IZB and
the biasing rglﬁ & fes {:%%on{;%gﬁru{e%l%rted %gt@ésﬁﬁcuﬂl‘iy' nk ribbon 22

is formed as suppor QUIde rollers

23, 24, .25, Z%e%Las&BuZ%ﬁQQ gmzc&eph&?rm;aaﬁeéan@d&m a zigzag s
conflguratlon The gui de rol 26 I's rotatably supported on a slide nenber

31. Ascoil speatipr3fodds meéMsedseﬂuwaseacktt’ameaEetdf the slide nenber 31
and is secured at its other end thereof to a .
ink ribbon cassette 10 is made of synthetic resin and

some allowance or, play is iequired because there may be | R
shrinkage of the synthetic resin.
_ . The ink ribbon cassette 10 is further provided
1o with an ink cartridge 18, transfer rollers 19, 20 and
a biasing roller 21. &n ink ribbon 22 i_s.dri.ven-for_wardly
passing between the transfer roller 20 and f.he biasing
roller 21 as the transfer roller 20 rotates. The ink
ribbon 22 is formed as an endless ribﬁon and is supported
15 . by guide rollers 23, 2‘4, 25, 26, 27, 28, 29 and a gquide
pin 30 so as to adopt a zigzag configuration. The guide
roller 26 is rotatably supported on a slide member 31, A v
coil spring 32 :l.s secured at one end thereof to the slide
member 31 and is. secured at its other end therecf to a
20 pin fixed on the lower case 11. Thus the side member 3
is always urged leftwards as seen in Figure 2 and the ink
ribbon 22 is thus always kept tight. The earthing posts : 5
4, 7 mounted on the support plates 2, 3 protrude into the
cassette case to make direct mechanical and electrical
25 contact with the ink ribbon 22. | : -

In operation, as the printing operation begins, the



- 20 pin fixed on the | ower case 11. Thus the side nmenber 31 is al ways
'{urgedfleftmard§ as seen in Figure 2 and the ink ribbon 22 is thus alwayg,<, -
.~ kept tight. The earthing posts 4, 7 nounted on the support plates 2, 3 \
protrude into the cassette case to nmake direct nmechanical and electric )
-contact with the ink ribbon 22. In operation, as the printing operation

- begins, the ink ribbon 22 frictionally contacts both a print head (not
shown in the drawi ngs), and also the guigle rollers 23-29 and the guide pin
7:30 to produce static electricity. However, there is no build up of static
celectricity in 5 the ink ribbon 22 since the latter is earthed down

to the chassis 1 through the rthi osts 4, 7 and through the support :
‘plates 2, 3. Thus widh f’r%"f‘nizarfﬁ)‘b%%"‘ggﬁ’sﬁ?'lt@cﬁ l1°§hrﬂ)t§’ﬁi“g"cl Redd hosition on
“the support plates ,othe garthi osts 4., 7,extend [ QU t he hol es

.12, 13 and make 10 ot st i r’gncttkerrec g%l‘ T il °e%ﬁ?’ igc?t%?e cré"%?%\ﬁ with the

_-ink ribbon 22. In thg_gghodi ﬁg@ag{é%&hb&dt&%%&ﬁmtﬂum%gggg 4, 7

c.are provi ded but the number osts Is™not critical. |ﬁg to the
present .invention egibbébdl £REreDEs > build up el SedtiiveliecheidityNB Since the

~-earthing posts 4, 7 fixed on the support plates 2, 3 directly contact the
ink ribbon.slt is thaeeidy eibiCR2SAACY the THtd¥ér is earthed down to the '
: chassis 1 through the earthing posts 4, 7 and through the
e support plates 2, 3. Thus when the ink ribbon cassette 10
is mounted in position on the support plates 2, 3, the
earthing posts 4, 7 extend through the holes 12, 13 and make
1o .~ direct mechanical and .electrical- contact with the ink ribbon 22.
In the embodiment described above two earthing posts.
4, 7 are provided but the number of such posts is not
critical. | |
According to the presexit invention earthing can be
15 effectiirely performed .since the earthing posts 4, 7
fixed on the support plates 2, 3 directly contact the
U " ink ribbon. It is therefore unnecessary to provide

earthing points in the ink ribbon cassette 10 so that the

number of parts of the latter can be reduced.:



egrthing points in the ink ribbon cassette 10 so that the nunmber of- parts
) __e | atter can be reduced. CLAI MS 1. Appar at us conpri si ng -an o
elet¥rically conductive frame provided with support nmeans for supporting an \
“ink ribbon cassette, the support neans being electrically conductive and

being in electrical contact withtlgefrarre;'at I | e al | y
conductive earthing post which is nounted on andﬂmulmﬂm Iﬂﬂﬂ”mnt act with
t he support neans; and an ink ribbon cassette nountetl dn thessupport neans,
t he earthing post or posts extending through a hole or holes in the ink

ri bbon cassette and naking direct 10 mechani cal el ectrical contact
with an ink ribbon in the ink ribbon cassette. 2. Apparatus as clained in
claim1 in which the ink ribben.@agsetsg e has a case of synthetic resin
material. 3. Apparatus as clained-1n any preceding claimin 15

whi ch the support neans conprises at |east one support plate. 4.

Appar at us as ,cl ai gag_;&ugl@gﬁi%sejjﬁgég}g}eg%u#eﬁ%%f%ggé&@iwaced apart support

pl ates for support opposi on cassette, each

support pl at @-Q8l Rootled with sBigO¥tdREAnY £dF BugRsPiid kX Cinkart hing post. 5.,
Apparatus as clained in any preceding claimin

: ribbon cassette, the support means being electrically
conductive and being in electrical contact with the frame;
at least one electrically conductive earthing po;t which.
is mounted on and in electrical.contact with.the support
means; and an ink ribbon cassette mounted on ;he support
means, the earthing post or posts extending-thrpugh a hole
or-holes in the ink ribbon cassette and_making direct

10 mechanical electrical contact with an ink ribbon in' the ink-
ribbon casseﬁte.

2. - aApparatus as claimed in claim 1 in which the ink
ribbon cassette has a case of synthetic resin material.

3. ’aPparatus as claimed in any preceding claim in

15 which the suéport means comprises at least one support : k_/
plate.

4. Apparatus as cléimed-in:claim 3 in ﬁhich there

are two spaced apart support plates for supporting opposite

«t

ends of the ink ribbon cassette, each support plate being
20 provided with a respective earthing post.
5. Apparatus as claimed in any preceding claim in

which the or each hole is of non-circular, elongated

shape in cross-section.



‘which the or each*hole is of non-circular, elongated shape in

‘€T 0SS-section. * 6. Apparatus as clained in any preceding claimi '
\bich the ink ribbon cassette has a resilient flange or flanges each @
whi ch-i's provided with a projection arranged to _enter an a r rr Ss
_in the support nmeans so 5 as ta be releasably ret a| ned therein.
7. Apparatus as clained in any precedi ng cla m'“ mm are neans
~for subjecting the ink ribbon to tension. 8. ““lmm Il ﬁmrthi ng the
ink ribbon of an 10 ink ribbon cassette gubst ant i"al Fy &s

. herei nbefore described with reference to and as shown in the acconpanyi ng
“drawi ngs. 9. A printer or typewiter provided with apparatus as cl ai ned

| n any preceding claign Apparatus as claimed in any preceding claim

in which the ink ribbon cassette has a resilient flange or
flanges each of which is provided with a projection arranged
to enter an aperture or recess in the support means so

5 as to be releasably retained therein.

"

7.  Apparatus as claimed in any preceding claim
\\/ _ _ : in which there are means for subjecting the ink rib_bc_m

to tensicn. |

8. Apparatu's for earthing the iﬁk ribbon of an

10 ink ribbon cassette substantially as hereinbefore

described with reference to and as shown in the

accompanying drawings.

9. A printer or typéwriter provided with apparatus

as claimed in any preceding claim.




