" SHAFT SUPPORTI NG STRUCTURE" This invention relates to 2§§2ﬂ69( agqaéal '
structure. Printers and the |ike are known having a gui I di ng
a pﬁtpt head of the printer. The guide shaft has been supported by support
pl at es, the guide shaft having been passed axially through bearing holes in
the support plates, and the guide shaft being secured on the outside of the
support plates by the use of screws or B shaped retainers. In such a
construction, however, a screwdriver and screws are needed to effect
assenbly, there is consiq | e rk i it ' £ screws and E-shaped
retainers, and assenbly i L = I's an object of the
‘present invention to elimnate the need for a screw ng operation using a
screwdriver and for the step of attaching E-shaped retainers using a pair
of pliers, so that the efficiency of assenbly can be inproved. According to
the present invent TbAs dp¥eation: relatese ter @ ishad ta suprartingorti ng
structure cogpgiyekfigeat | east one shaft nounting nmenber having an opening
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mount i ng mendhrafef for gaiddaghbecpriati hieaddofedhe: prdint mwgm@rl si ng
Shaft, agal nSEat RonF B, PRelBupBBE £agy BY, dipbott ?ﬁﬁ%%nbé*?{ CHPR the said
introductionsbafthbaghagtPesnbpeq5@ﬂtaﬂ@ﬂdﬂﬂbﬁhcbughehﬁtﬂﬂngubnlm@ nmoved o
the end surfggecput sGpp8r8apiaRas, and the guide shaft being secured
' on the outside of the support plates by the use of
. ' screws or E-shaped retainers. '

In such a construction, however, a screwdriver and
screws are needed to effect assembly, there is
considerable work in attaching the screws and E-shaped
retainers, and assembly is therefore inefficient.

‘It is an object of the present'invention to
eliminate the need for a screwing operation using a
screwdriver and for the step of attaching E-shaped
retainers using a pair of pliers, so that the efficiency
of assembly can be improved. |

According to the present invention, there is
therefore provided a shaft supporting structure
comprising at least one shaft mounting member having an
opening through which a shaft has been introduced in a
direction radial of the shaft, and holding means which
hold the shaft non-rotatably in the shaft mounting member
after having been so introduced,the holding means
comprising a resilient member which has been moved back
by an end surface of the shaft, against the resilient
force of the resilient member, during the said
introduction of the shaft, subsequent rotation of the
-shaft having moved the end surface out of engagement
with the resilient member and having moved into




with the resilient nenber and having noved into 2 engagenent therewith a
~cut-away surface of the shaft, the engagenent between the resilient nember

~

and the cut- away surface preventlng further rotation of the shaft.
Prefdrably the shaft mounting menber and the resilient menber are |ntegral
portions of a support menber. Preferably, the said opening extends fromat
| east one shaft positioning projection o2 the shaft nounting nenber, the
shaft havi ng been introduced into the shaft nounting nmenber by noving. the
cut-away surface, or cut-away surfaces, through the opening and gast t he
shaft positi endagemesitectherewith aj@atravay §“§f§ﬁ¢d°§u§§9qﬁbﬁf potati on

of the shaft thavididgomshtd BORréen - @M@W@Qili@ﬁt%eﬁtﬁérshﬁﬁt that eut- |
Tovenont | of " BEYs RHAEACH GRSYRRE B EGERBRE sBERL SRS E o PR BRE et vean
novenent o S t tecto étween .
tEefshafL andhtherﬁuéﬁerahny tige nehhdft mbanbingemembezxand theenent of the
shaft. Thus the e i ge agenent
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entered an emgmp®ybnt groove in the shaft as a result of the latter having
been rotated after piRifrdBiy Odtl?édsémooééﬁiﬁ&aéktéﬁaét EpemnaEDEr . The
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mounting member, the shaft having been introduced into
' the shaft mounting member by moving the cut-away
surface, or_cuteaway-surfaces;_thrbugh thegopening'and U
past the shaft positioning projection or projections, _
the said subsequent rotation of the shaft having moved a
non-cut-away portion of the shaft into engagement with
.the or each shaft positioning projection to restrict
radial movement of the shaft. - o
There may be bayonet-type connector means between
the shaft and the shaft mounting member which prevent
'axial movement of the shaft. Thus the bayonet-type
connector means may compriee an engagement projectien on
an inner surface of the shaft mounting member which has
entered an engagement groove in the shaft as a result of
‘the latter having been rotated after being introduced _
into the shaft mounting member. . W
The invention is illustrated, merely by way of ' |
example, in the accompanying drawings, in which:-

. Figure 1 is a front view, partly in cross-section,
of an embediment-of.a'shaft'subporting'structure '
according to the present invention; and |

Figures 2(A) and (B) are enlarged left side views
of the structure of Figure 1 111ustrat1ng the assembly
into p051t10n of the shaft of the said structure

In Figure 1 there is shown an embodiment ef a
shaft supporting structure according to the present -



Figure 1 is a front view, partly in cross-section, of an enbodi ment of a
shaft supporting structure according to the present invention; and Fi gures
(A%g?nd (B) are enlarged left side views of the structure of Figure 1

AR rating the assenbly into position of the shaft of the said structure
In Figure 1 there is shown an enbodi nent of a shaft supporting structure
according to the present 3 invention.3The structure conprises a shaft 1
which is constituted by a front guide shaft of a printer for guiding a
carriage 2 on which a print head of the printer is nounted. The end
portions of tinventioni Phe structure aewprigesnasshaftnduwhiel Asrtions 5,
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of which is formed with a pair of oppositely disposed
cut-away plane surfaces la, 1lb or 1lc¢, 1d. Each recess
portion 1le, 1f has an engagement groove 1lg, 1lh
-/ respectively which is formed along the outer surface
- thereof. -

- Each of the shaft mounting portions 5, 6 of the
support members 3, 4 has a pair of shaft positioning
projections 5b, 6b respectively which face each other
across a respective opening 5a, 6a in the respective
shaft mounting portion 5, 6, each pair of shaft
positioning projections 5b, 6b allowing the respective
recess portion le, 1f to pass therebetween only in a
direction substantially parallel to the respective plane
surfaces la, 1b, or 1lc, 1d. After the recess portions
le, 1f, have been passed radially through the openings
5a, 6a, both end portions of the shaft 1 are seatéd-in

- the shaft mounting portions 5, 6, so that if the shaft 1

- is rotated, the pairs of shaft positioning projections

~5b, 6b, restrict the radial movement of the shaft 1 by
engaging with the outer surfaces of the recess portions -
l1e, 1f and thus with non-cut-away portions of the shaft
1. Further, the inner surface of each shaft mounting
portion 5, 6 has an engagement projection 5¢, 6¢c
respectively which serves as a bayonet-type engagement
portion for restricting the axial movement of the shaft
1. In the embodiment of Figure 1, each engagement



recess portion le, 1f to pass therebetween only in a direction :
substantially parallel to the respective plane surfaces |la, 1b, or 1c, 1d.
"After the recess portions |le, 1f, have been passed radially through the
open(ngs 5a, 6a, both end portlons of the shaft 1 are seated in the shaft
nmounting portions 5, 6, so that if the shaft 1 is rotated, the pairs of
shaft positioning projections 5b, 6b, rgstrict the radial novenment of the
shaft 1 by engaging with the outer surfaces of the recess portions |le, 1f
and thus with non-cut-away portions of the shaft 1. Further, the inner
surface of edtionnSuptSOQieoadapnea t6 eagage amgagenent proj ection

5c, 6¢C respe e y engagenent portion for
restrlctlru;éﬁ%?%%#bﬁﬁugg égsé?gﬁﬁe ﬁé?? } 'Igﬁthe enbodi mrent of Figure °
"1, each engagenentThe suppofrtcwenbesc3 és Formedpwidht ancrigiegral t he
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into shaft rﬁmrﬁhélgsmftlbnaré ifitrodacedsihtenshaftl mauntimshed back in -
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shaft 1 is ropposikion ctobitagresilientnfonceshyf anmend: isugyfioce ildn 5, .t he
resilient pyd the WRertNio eREPEBFEA118WiAgORRePSAAEL 1 to pass |
~into the seated positiOn. When the shaft 1 is rotated
after being seated in the shaft mounting portion 5,. the i;
resilient pawl 7 comes into engagement with one plane '
surface la by virtue of its resilient force as soon as
it comes out of engagement with the end surface 1i of
the shaft 1, thereby restricting any further rotation of
the shaft 1. :
Because of the construction described above, when
the shaft 1 is attached to the support members 3, 4, as
shown in Figure 2(A) which illustrates one (the left
hand) end portion, the_recees portions 1e, 1f can only
be inserted in a direction substantially parallel to the
plane surfaces 1a, 1b and to the plane surfaces 1c, 1d |
and orthogonal to the axis of the shaft 1 so that they X
are passed through the openings Sa; 6a and supported by l}
the shaft mounting portions 5, 6. Then, the shaft 1 can
be rotated inside the shaft mounting portions's; 6. As
a resolt, as shown in Figure 2(B), the resilient paW1 7
comes 1nto engagement with the plane surface 1a, so that
the shaft 1 can no longer be rotated. At the same time,
" the radial movement of the shaft is restricted by the
shaft p051tioning projections 5b, 6b and 31nce the
engagement projections 5c, 6c comer into engagement with
the engagement grooves 1g, 1h, the axial movement of the
shaft is also restricted, whereby the shaft 1 is stably



“surface la by virtue of its resilient force as soon as it cones out of
engagenent with the end surface 1i of the shaft 1, thereby restricting any
;furhher rotation of the shaft ‘1. Because of the construction described
aboV@ when the shaft 1 is attached to the support nenbers 3, 4, as shown
in Figure 2(A) which illustrates one (the left hand) end portlon t he
recess portions le, 1f can only be inserg§ed in a direction substantially
parallel to the plane surfaces la, |b and to the plane surfaces 1c, 1d and
orthogonal to the axis of the shaft 1 .so that they are passed through t he
openi ngs 5a, r@&awmkdsupported by the. shaf t nounting portions 5, 6. Then,
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menber 3, 4 has the pair of shaft positioning projections 5b, 6b, only one
shaft positioning projection need be provided on each support nenber. In o
tthis way, various nodifications may be made in design. 6 CLAIMS 1. &;;
A shafit supporting structure conprising at |east one shaft nounting- nenbér
havi ng an openi ng through which a shaft has been introduced in a direction.
radi al of the shaft, and hol di ng nmeans which hold the shaft non-rotatably
in the shaft nounting nenber after having been so introduced, the hol ding
means conprising a resilient nenber which has been noved back by an end
surface of the shaft, against the resilient force of the resilient nenber,
daring the said |ntroduct|on of th_léggég,'subsequent rotation of the shaft
havi ng noved the end surface out of& enment with the resilient nenber
apd having noved into engagement ‘therewith a cut-away surface of the shaft,

t he engagenent between th C ce

preventi ng fl?JLrt her rotatl %*{ae‘?% t%}@éc#f{gﬁzséﬁgct@?e g&gﬁ%?¥iﬁgp%grtl ng
structure asleastmome shafs mounting nember hawingneunepeningnber and the
resilient meghgoudht wumgraalsmvm méeza PEPOAEcE® ™R a direction A

openi nZ“Ei’?re%é&%io Shet e e 4 HO LAY onn Pridachell BRe: he shart
: shaft non-rotatably in the shaft mounting member after '
" having been so introduced, the holding means comprlslng
a resilient member which has been moved back by an end _
surface of the shaft, against the resilient force of the 't;)
resilient member, during the said introduction of the shaft,
subsequent rotation of_the.shaft'having moved the end
surface out of engagement with the resilient member and
having moved into engagement therewith a cut-away
surface of the shaft, the engagement between the
resilient member and the cutéaway surface preventing
further rotation of the shaft.
2. A shaft supporting structure as claimed in
claim 1 in which the shaft mounting member and the
resilient member are integral portlons of a support

member.
3. . A shaft supporting structure as claimed in _
‘claim 1 or 2 in which the said opening extends from at o/

least one shaft pos1tioning projection of the shaft
mounting member, the shaft having been introduced into
the shaft mounting nmember by moving the cut-—-away
surface, or cut-away surfaces, through the opening and
past the shaft positioning projection or projections,
the said subsequent rotation of the shaft having moved a
non-cut-awvay portion of the shaft into engagement with
the or each shaft positioning projection to restrict
radial movement of the shaft. '
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“nmounting menber, the shaft having been introduced into the shaft nounting
menber by noving the cut-away surface, or cut-away surfaces, through the
;ogéﬂgng and past the shaft positioning projection or projections, the said
subsequent rotation of the shaft having noved a non-cut-away portion of the
shaft into engagenent with the or each ;haft positioning projection to
restrict radial novenent of the shaft. 7 4. A shaft supporting
structure as clainmed in any precedi ng claimconpri.sing bayonet-type
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- _ comprises an engagement projection on an inner surface
of the shaft ';nounting member which has entered an
engagement groove in the shaft as a result of the latter
having been rotated after being introduced into the
shaft mounting member. :
< 6. A shaft supporting structure substantially as
' hereinbefore described with reference to and as shown in

~ the accompanying drawings.
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