"PRI NTER The present invention relates to a printer, e.g. a r'l?l r knt-gr
whi ch perfornms a printing operation with its print head m)vig 'gﬁ '02
|l eft. According to the present invention, there is provided a printer
.conprising:fixed structure, a carri-age which is supported by the fixed
structure and which is nounted for sliding novenent with respect thereto
froma home position, a print head-moudnted on the carriage, and a sprin N
whi ch acts between the carriage and a part of said fixed structure so 1 ,\
as to urge the carriage to return to the hone position, the spring having a

coil ed portion which is%y wound around a drum portion of the bobbin,
t he i nQernost end porti e spring being connected to the drum portion
solely by frictionally engaging the latter. 15 The bobbi n may

be rotatably nounted ORnéirdseit UddbtEod2biatdsN€o QUELIHHRS] e@ﬂ.d dortion of
the spring being connected to the carriage. A ternatively, the bobbin may

be rotatably nmount eékial piftERnWhicl) PerfdimsOdliRiATY Sotdtapidn! wth of t he
spring being connected to said structure part. 20 The said
structure part myibte primt dkad wovimncightapad tleftde pl ates which support

yui de neans on which the carriage is slidably nounted. The coiled portion
of the spring may be wBesrrdihg)itol thenpresett invention, pthereots providedbobbi n so
gthat the gurvature of the said coiled portion is |less than that of the drum

T

'port i on. . @ printer comprising fixed structure, a carriage which is
supported by the fixed structure and which is mounted for
‘\/ 8liding movement with respect thereto from a home position,
a print head mounted on the carriage, and a spring which acts
between the carriage and a part of said fixed structure so
10 as to urge thg carriage to return to the home position, the
spring having a .coiiled portion which is spirally wound around
a drum portion of the bobbin, .the innermost end portion of the
spring being connected to the drum portion solely by frictionally
engaging the latter.
15 The bobbin may be rotatably mounted on said structure
part, the outermost end portion of the spring being éonnected
- . to the carriage. .Alternatively, the bobbin may be rotatably

mounted on the carriage, the outermost end portion of the

spring being connected to said structure part.

I

20 The said structure part may be one of two spaced apart

side plates which support guide means on which the carriage
is slidably mounted.

The coilgd portion of the spring may be wound tightly
_ around the drum portion of the bobbin so that the curvature
25 of the said coiled portion is less than that of the drum portion.



-2- The outernost end portion of the spring nﬁy be disposed at a posittion

onor -closely adjacent to a |ine which passes 5
i.n and whi ch extends parall el
Nn this case,

occupies only a snall space and is easy to assenble. Mreover, the puyll
‘exerted by the spring nmay be kept nearly 15
t he di stance through which the carriage has.noved so that forward and
return novenent of the carriage can be stabilized and there is little

t hrough the centre of
to the direction of.novenent of the

the said outernost end portion of the spring nay be
a connecting means which is rotatably connected to said carriage
e-part. A portion of the connecting 10 means -may- be
rotatably nounted on a pin which s itself nounted on said carriage or
structure part.

The spring enployed in the printer of the present invention

change in the load which the spring applies to neans for driving the

carriage. 20

The I@@efd&& Qha itz Riéh BB LI sBESE LEAKE easw%awnber

parts which have to be enployed in“the printer and therefore
expensive to manuf aGddsieiddenlat E%seﬁhﬁﬁeé@@&sr@atmé&hawf&baégy such

it

that the spring exerts little side pressure and rotary nonent to the
.carriage 50 25 throtlighathé rdentieo ol ﬂfeesbmmnem ohidhexeaidsi pallél kept to a

m ni mum

10

5

20

25

to the direction of movement of the carriage. In this case,
the said outermoét end portion of thé spring may be secured
to a connecting means'which is rotatably connected to said
carriage or structure part. A portion of the éonnecting
means may be rotatably mounted on a pin which is itself
mounted on said carriage or structure part.

The spring empléyed in the printer of the present
invention occupies only a small space and is easy to assemble.
Moreover, the pull exerted by the spring may be kept nearly
constant irrespective of the di#tance through which the
carriage has moved so that forward and return movement of .the
carriage can be stabilized and there is little change in the
load which the spring applies to means for driving the
carriage.

The use of.such a séring a;sd redﬁces the number of
parts which have to be employed in the printer and therefore
makes it less expehsive to ménufactufe the latter.

The arrangement is preferably such that the spring exerts
little side pressure and rotary moment to the carriage so

that frictional resistance of the carriage is kept to a minimum,

const ant |rrespectFVe£0f

of
| ess



-3-. The. invéntion is illustrated, nmerely by way of exanple, in the
acconpanyi ng drawi ngs, in which:- Figure 1 is an elevational view of an
essential part of a known serial printer, 5 Figure 2 is a plan
view of an essential part of a first enbodi nent of a serial printer
according to the present invention, Figure 3 is a horizontal secti
of a bobbin form ng part of the printer of Figure 2, 10 |
is an el evational section of the bobbii_shown in Figure 3, Figure s a
hori zontal section of another enbodi ment of a bobbin and a coil spring
which caq be used in a printer according to the present invention, 15

Fi gure«gsts a plan view of an essential part of a further enbodi nent of a
serial printer accordi P tlovédtdopriss ehlusitossd, | wsxelfilyuway Afi &xample,
_perspective view of one enbodi nrent of a connecting neans which may be used
in a printer accor¥t ifje Zpcompanying drpvingsesinwhiehzention, Figure 8 is a
_perspective view of another enbodi nent of a connecting neans_whi ch may be
‘used in a printer accoftiW§ 1 dst i ejevrtdapal Wentafoar efRePrERyREE 9 and 10

are diagrans illust at;f,gcg' t he .operation 25 of the coil spring which:
fornms part of the cbﬁ{ian DoFer 88t i nventi on.
5 Figure 2 is a plan view of an essential part of a first

t.fj

embodiment of a serial printer according to the present
invention,
\\’/ Figure 3 is a horizontal sectional view of a bobbin
forming part of the printer of Figure 2,
10 Figure 4 is an elevaticnal section of the bobbin
shown in_Eigu:e 3, |
Figure 5 is a-horizontal section of another embodiment
of a bobbin and a coil spring which can be used in a printer
according to the present iﬁveption, |
15 Figure 6 is a plan view of an essential part of a
further embodiment of a serial printef according to the present

invention,

W

Figure 7 is a perspective view of one embodiment of
a connecting means which may be used in a printer according
20 to the present invention,
Figure 8 is a perspective view of another embodiment of
a connecting means which may be used in a printer according-to
the present invention, and
" Figures 9 and 10 are diagrams illustrating the operation
25 éf the coil spring which forms part of the printer of the

present invention.



-4- Terms such as "left™, "right", "upper"” and "lower" as used in thef
descr.i ption below, are to be understood to refer to directions as seen in

t he acconpanying draw ngs. A known serial printer is shown in-Figure 1. As
-shown 5 therein, a carriage 2 of a print head | is slidably
supporte ) gui de shafts 5, 6 which are secured between side plates 3, 4.
Awre r@? IS connected at one end to the right hand side portion of the
carriage 2“and is connected at its other end to the left hand side portion
of the carriage 2. 10 The wi e rope 7 is guided by pulleys 8, 10 and
11 and is wound around a drive drum9. A helical spring 13 is provi d,ag\for
returning the carriage 2, the spring 13 bei ng nuch |onger than. ‘the Bhwo

of the carriage 2. Ci'a-merwheafag e £, Ngighgv) s-ugpgmeg;,@dulgpegnhe | ef t hand
'side of the carriage 2-and 15 t he other end of it is connected to a
fixed pin P. Thesspséddnlthef Gbdcaaiptionzb@icw]y @it o lBe vhddrseodd tpassi ng over
guide pulleys 14 and 15. Wien the drive drum9 is actuated by a notor (not
shown) through arefemrtat Abrevtiorst asimman)in ithe Carconpeygidg Myaeingsi ght war ds
against the pull of the spring 20 13. When a clutch (not shown) in the
gear train di sengage% knpen $8rb3l printerais ishgen injBigugstlor sl shownts home
p05|t|on by the pu of the spring 13. If the spring 13 is short, the pull
exerted By the stS‘FFT'ch‘ r13 IR 2a2% or BFIRG hepd Reiﬁ)ééi-‘iqbém pPpprkecarri age  «

2 n he 2 I [ i h r an r train r her
rré aﬁsdf E)r e 25 by gui?d%ds ggi):s E d 6t ghfcheaxr'ren tsgcuraeddbe %entsi%e pla?:esto othe

3, 4. A wire rope 7 is connected at one end to the'right ;-;2
hand side portion of the carriaée 2 and is connected at its
other end to the left hand side portion of the carriage 2.
iTo] The wire rope 7 is guided by pulleys 8, 10 and 1l and is
wound around a drivg drum 9. A helical spring 13 is provided
for returning the carriage 2, the spring 13 being much longer _
than the stroke of the carriage 2. One end of the spring 13
is connected to the left hand side of the carriage 2 and
15 the other end of it is connected to a fixed pin P. The
sting_IB follows a zigzag path by virtue of passing over
guide pulleys 14 énd 15, When the drive_drum 92 is actuated_ !;,f
by a motor (not shown) through a gear train (not shown), the
-carriage 2 yoves-rightwards against the pull of the spring
20 13. When a clutch (not shown) in the gear train disengages the
motor, the cairiage 2 is restored to its home position by the
pull of the spring 13.
| If the spring 13 is short, the pull exerted by the spring
13 changes according to thé position of the carriage 2, and the

25 load applied to the motor and gear train, or to other means for



shand si.de portion Bt ¢HE

|
o

5 - driving the carriage 2, also changes. This change in |oad affects the
return speed of the carriage 2 and the operation of the carriage therefore

becones: unst abl e.

Akt hough it is inpossible to elimnate the cha '“?f
5 . cofrpletely, it is possible to reduce it by mnimzing the{{spti
nmodul us. In order to mnimze the sgring nodul us, however, the sp¥Ffig

must be designed to be very |long as

shown in Figure 1. Consequently, t

I
ng
13
he

size or nunber of the parts used in the printer, e.g. guide pulleys, are

i ncreased 10

FigurésZthere is therefore shown a first enbodi nent of a seri al

and the printer becones |aborious to manufacture. The
obj ect. ef the pre&aRing weNédRflades 2l OalBéCENDIFRs SUThidlickasheanhages. In

printer

accordi ng to the prag@sefifiecits ithet rétturnldpeed of the cakeisfer 2rahd ehd-i gure 2,
gui de shafts 18 are provi ded between and supported by spaced apart side

plates 16, 17. (Cdeyativn gfithe siafingd Ghesefivevrecomes-iupatabl@. because a
| ower gui de shaft

‘end portio

oad

t wo

is not visible by reason of being behind the upper guide
shaft). A carri agtithouyls i§| igidppgssibpp diot etindpagehdhorhange ofleid shafts 18.
The carriage 19 carries a print head 20. Awre rope 21 is connected at an

21a tFEPEBEelYe thésupaRsiPle Rt TefiAt 1S B8 HotEiRIoHet he

carriage 19 and is onne%tgd at its.qgggF#le end portiqgn 21 #o the | eft
era

1

\
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however, the spring 13 must be designed to be very long as

.
C

shown in Figure 1. Consequently, the size oxr number of the
parts used in the printerxr, e.g. guide pulleys, are increased
and the printer beccmes laborious to manufacture.

The object of the present invention is to overcome
such disadvantages. _

In Figure 2 fhere is therefbre-ghcwn a first embodiment
of a serial printer according to the present invention.

" Referring to Figure 2, two guide shafts 18 are provided
between and supported by spaced apart side plates 16, 17.
(Only one guide shaft 18 is shown in Figure 2 because a lower
guide shaft is not visible by reason of being behind the upper
guide shaft). A carriage 19 is slidably supported 15y'the
guide shafts 18. The carriage 19 carries a print head 20,

A wire rope 21 is connected at ;n-end portion 2la thereof

fo the upper right hand siae'portion of the carriage 19 and '
is connected at its opposite end portion 21b to the left hand
side portion of the carriage. Several turns of the wire rope 21

are wound around a drive drum 22, and the wire rope passes



\

25 are wound around a drive drum 22, and the wire rope passes -6-
around a guide pulley 23. A bobbin 25 is rotatably nounted on a pin 24
secured to the left hand side plate 16. Several turns of a spiral or coi
spring made of belt type spring material are spirally wound arounhd the
bobbi n éﬁ?QThe spring 5 26 pulls the carriage 19. The coiled portion

of the

about the driven portion 25a w thout

3 and 4. The spring 26 is secured to the 10 bobbi n 25 only by w ndi ng
around the bobbin, and the innernost ‘end portion of the spring 26 ne
contacts the dr arvypdr &i pride Smliey R3ut HdrblgimndSiis vetatabiy momdtadher et.o by

connecti ng neans

The outer end portion of the spring 26 is connected to

the carriage 19on/e piatdh sequied t7 Fhe deftahang phdf plate A8; asemerals to
and facing the print head 20. I n operation, when the drive drum 22 rotates

cl ockwi se as se&W 15 OFi}FPEral of RO1dF851AE 201 520 PESLH BRI FBEI Yy reason
f th |1 ted by th ] 1 d.t ' 26 i tretched
o e P e B LR L 1 A i R g
tacts tgh ' f h X t : b | 1 th
Spring 265 puPh S, el Baftiddy PO bl SPRbotiEn VOR aund B8 NPT 1N
di sconnecting ayghiH whef MOLuSRRUAY & 11188210621 thahNBlatSEP YNNG the drive

portion 25a (Figures 3 and 4) of the bcbbin 25 and is coiled

tightly about the driven portion 25a without leaving any space

as shown in Figures 3 and 4. The spring 26 is secured to the

10 bobbin 25 only by winding around the bobbin, and the innermost

end portion of the spring 26 merely contacts the drum portion

25a without being positively secured thereto by connecting

means. The outer end portion of the spring 26 is connected to

the carriage 19. A platen 27 is provided at a position adjacent

15 to and facing the print head 20,

In operation, when the drive drum 22 rotates clockwise

as seen in Figure 2, the carriage 19 moves rightwards by

reason of the pull exerted by the wire rope 21 and the spring

' 26 is stretched rightwards. The innermost portion of the

20 spring 26 frictionally contacts the surface of the drum portion

25a of the bobbin 25, and when the spring 26 is pulled out,

the bobbin 25 is rotated about the pin 24, Upon disconnecting

a clutch {not shown) in a gear train (not shown) of the drive

drum 22, the carriage 19 returns to its home position by the pull

25 exerted by the spring 26. The spring 26 is pulled out nearly

_ /ng 26 is wound with a curvature a little smaller than that of a
_drum port¥ion 25a (Figures 3 and-4 -of ‘the bobbin 25 and is coiled tightly
| eavi ng any space as shown in Figures

-

ot

o



drum 22, the carriage 19 returns to its hone position by the pull 25
exerted by the spri ng 26. The spring 26 is pulled out nearly -7-
straight as the carriage 19 noves forward. The pull exerted by the
26 occurs:as it'is urged to return to its original coiled shape, angd
spring 26 exerts a constant pull force irrespective of the distanceX
which the 5 carriage 19 has poyed. Accordingly, the load applied to
the drive neans which drives the carriage 19 is kept constant, and the
forward and backward speeds of the carriage 19 are nmaintained stable. In
the aboye enbodi mBptaighbtas BREARSLagBOLd imBled fFobit®alO The pBRr LG 148 MY
alterng}rvely be secured to the bobbin 25 by an appropriate nmeans such as
adhesi ve materi al by he SHting2@6comms Be 1MOUSdirged Goaremirh teavs ng space
between the turns as shown in Figure 5. In this case, the bobbin 25 may be
fixed to the sideoplginel ldbiléd shiape Ccasd the springf26t hgerssr a ngpnotardti gure 5,
there may be sonme change in the pull exerted by the spring 26 according to
the di stance thromghl hresh irirspeativeagt the @kedanes glirough wirishhtre enbodi ment
(not shown) the spring 26 may be rotatably supported on the carriage 19,
vthe outer efd 20 carriﬁs?tlﬁoﬁa%ﬂmt’?&- sPEFIFREYngtheo ARt eRRLied the side
plate 16. Figure 6 shows a further enbodi nent of _ the &)resent I nvention

LWhich is generall TP 95 Ve oS fRAER SRS fPeFasTipge 19 is kept

constant, and the forward and backward speeds of the carriage

19 are maintained stable.
1 .
\\‘/_ In the asbove embodiment, the innermost portion of the
| 10 spring 26 may alternatively be secured to the bcbbin 25 by an
appropriate means such as adhesive material.

The spring 26 may be wound into a coil leaving space
befween the turns as shown in Figure 5. In this case, the
bobbin 25 may be fixed to the side plate 16. 1In the case

15 of the spring of Figure 5, there may be some change in the _
pull exerted by the spring 26 according to the distance through
which the carriage 19 has moved.

L B In another embodiment (not shown) the spring 26 may be

rotatably su@ported on the carriage 19, the outer end

20 portion of the SPring being connected to the side plate 16.

!

Figure 6 shows a further embodiment of the present
invention which is generally similar to that of Figures 2-4
and which for this reason will not be described in detail,

_ like reference numerals-indicating like parts. In the .

25 Figure 6 embodiment, however, a different means is used



and which for this reason will not be described in detail, like reference

nunmerals indicating like parts. In the 25 Fi gure 6 enbodi nent, however,
a differ nmeans i s used -8- for connecting the spring 26,to the
carriag )y One feature is that the outer end portion of the spring 26 is
connect @ the carriage 19 at a position on or closely adjacent to a |line
28 whi ch\)cr/osses the centre of the bobbin 5 25 and of the coiled

portion of the spring 26 and whi ch extseRrds parallel to the direction of
movenent of the carriage 19. Another feature is that the outer end portion
of the spring 26 is rotatably connected to the carri.age 19. Apin 29 is.
mounted on the carriage 19 and the pin 29 is located on the 10 - Thee 28
whi ch passes t hif®EgfrRPREtN e SBFingh@6 b khe BIrirgealPel Op® the direction
of novenent of the carriage 19. A connecti ng means 30 for connecting the
spring 26 to thefeghyYs AYcpE the FRERA 8BY Rertithe o5uther sSRR®IpER tiSon of the

spring 26. The connecti.n ans 30 has,a .tubul gr, portion ich is 15
rotatably mount ecﬁnﬁﬁcﬁeﬁe&bi eﬁrr%%e z%a?)teao?“?‘ﬁég’é(?ﬁn%’éﬁwﬁﬁe]ﬁ‘eans 30 may
be varied approp4. l.Y,..FOR . l.e in Figure 8 o) ILhg, neans 31 is
shown which is %rd-g%igeg’é:dt‘\?viat %"’gé(%gﬁvt"%ﬁ'aﬁﬁogsggr |_o%e“}f§ %\%‘ﬁ%\dr’ogb idl e 31b to
engage Wiish the i ph@%dr ¥fk coiled portidhldE ftﬁgasrp‘ilﬂé& dehEndTRREG] ekBifsCh the

carriage 19 of the Figure 6 enbodinent is returned to Its hone position,
t he parallel to the direction of movement of the carriage 19.

Another feature is that the outer end portion of the spring

T -

26 is rotatably connected to the cérriage 19. A pin 29 \sf/
is mounted on the carriage 19 and the pin 29 is located on the
1o line 28 which passes through the centre of the bobbin 25
parallel to the direction of movement of the carriage 19.
A connecting means 36 for connecting the spring 26 to the
carriage 19 is provided at the outer end portion of the spring
26. The connecting means 30 has a tubular portion which is
15 rotatably mounted on the pin 29. The shape of the connecting
means 30 may be varied appropriately. For example, in
Figure 8, a connecting means 31 is shown which is provided \;;f
with a bent flange portion 3la having a hole 31b to engage
with the_pin.29.
20 With regard té the manner in‘which the cafriage 19 of
the Figure 6 embodiment is returned to its home position, the
following_fadts have been &onfirmed by.experiment. Iflthe pin
29 is positioned at a position 29' or 29" (Figure 9) other
than on the line 28, a vertical component of a force F2 or

25 F3 is applied to the pin 29 and the carriage 19 is moved



follow ng facts have been confirned by experinent. If the pin 29 is
positioned at a position 29" or 29" (Figure 9) other than on the line 28, a
vertical conponent of a force F2 or 25 F3 is applied to the pin 29 and
the carriage 19 is noved -9- eccentrically so as to be forced agai pst
one of the guide shafts 18, whereby frictional resistance is increasgdy
the contrary, in the case of the Figure 6 enbodi nent, since the pin RE
positioned on the line 28, the conponermt 95- -of force, such as [err] or
F3, described above does not exist, and only a force [err] acts along the
direction of novenent. of the carriage 19. The frictional resistance of the
carri #e- 19 agai nstcdrntriculilgess raf tos beSfarsed cdgatinstebye lcwtlend t he carri age
slides snoothly. Further, if the connecting nmeans 10 30 were fixed
securely to the pignide shaftsol8y ywhershan Eridtiondld resistance e igicre@@dwhen t he
carriage 19 noves as shown in Figure 10, and the frictional resistance of
the carriage woul @béehreptraryy dheths Gate of BitbBtIurent erhedk@eat; such a
rotary nonent does, not occur,_since the connecting neans 15 30 is
rotatably connect &% ®Pr&LPi % 3§. Peritionscary tﬁﬁngiﬁ‘ﬁ ¢ FBSSPEPOReRECr eases
*as the carrjage 19 ves away framthe bopbin.25. .Therefore if_ihe bobbin
25 is pr oviéded at °§n%°or§ﬁisélﬁxsausr? il gﬁfyeafzs'jtbgntaqc’rv(%nﬁ?"teﬁen toﬁ’é"sgzdsi tion of

Bcien

dhe carriage 19, the Ghiectsonle teheadat Qiéﬁﬁnm@%&rg&ion of MidethefiEO! 1 i DIy

small and in that case The connedting nea _
: of the carriage 19. The frictional resistance of the carriage

‘\/’, - 19 against the guide shafts 18 is relatively low and the
'carriagé slides smotﬁly. Further, if the connecting means
10 30 were fixed securely to the pin 29, a rotarj moment M
would act on the. pin 29 when the carriage 19 moves as shdwn
in Figure 10, and the frictional resistance of the carriage
would be high. 1In the Figure 6 embodiment, however, such
a rotary moment does not occur, since the connecting means
15 | 30 is rotatably connected to the pin 29.
The roﬁazy moment M, howevér,. decreases as the carriage
19 moves away from the bobbin 25. Therefore if the bobbin 25
\/ - is provided at a posii:io;':n sufficiently distant from the home
v position of the éarriage 19, the effect of the rotary moment
:26 M is negligibly small and in that 'case. the .connecting means .

30 may be non-rotatably fixed to the pin 29.



30 may be non-rotatably fixed to the pin 29. -10- CLAI MS'1. .

A printer conprising fixed structure, a carriage which is supported by the
fixed structure and which is nounted for sliding novenment -with respect

t her et/ om a home position, a print head nounted on the carriage,” and 5

a spr I ch acts between the carriage and a part of said fixed structure
SO0 as rge the carriage to ret?rn to the honme position, the spring
having & coil ed portion which is |raIIy wound around a drum portion of a
bobbin, the innernmost end portion of the spring being connected to the 10
drun1port|on solely by frictionally engaging the latter. 2.

printer as claimed in claim1l in which the bobbin is rotatably nnunréﬁsﬁn
said structure part, the outergogta Qr]d goortion of the spring being
connected to the carriage. 15 A printer as clainmed in claim
1 in which the bobbin is rotatably nDunted on the carriage, the outernost
end portion of the spring being connected to said structure part. 4.

A printer as clainkd in @&nprintecertmpyisingi fied structur2() a carridgee sai d
structure part is one of two spaced apart side plates which support guide
means on whi ch t hewhdghr i gupparted ikyabhe fapesbricture and which is

mounted for sliding movement with respect thereto from
| a home position, a print head mounted on the carriage, and
5 .a spring which acts between the carriage and a part of said S
fixea structure so as to urge the carriage to return to the
home position, the spring having a coiled portion which
is spirally wound around a drum portion of a bobbin, the
innermost. end portion of the spring being connected to the
lo drum portion solely by frictionally engaging the latter.
2. A printer as claimed in claim 1 in which the bobbin
is rotatably mounted on said structure part, the
outermost end portion of the spring being conﬁected to the
carriage. _ _
15 3. A printer as claimed in claim 1 in which the bobbin \J
is rotatably mounted on the carriage, the outermost end |

portion of the spring being connected to said structure

part.
4. A printer as claimed in any preceding claim in which
20 the said structure part is one of two spaced apart side plates

which support guide means on which the carriage is slidably

mounted.

R A
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5. A pricnter as clainmed in any preceding claimin which the coiled
portion of the spring is wound tightly around the drum portion of th
bobbin so that the.curvature of the said coiled portion is less th
of the drumporfion. 5 6. A printer as clained in cla
whi ch-the outernost end portion of the spring is disposed at a posi n on
or closely adjacent to a |ine which,  passes through the-centre of the bobbin
and which extends parallel to the‘dﬁfébtion of novenent of the carriage. 10
7. A printer as clained in claim6 in which the said outernost end
portion_of the spring is‘secured to a connecting neans which is rotatably

connet:;t_/éd to sai dci'ar ri age?%%t%%gcéﬁrjﬁe%?%ﬁnfgreced Q:&Lﬂﬁ 95 ﬁﬁcﬁl ai med

inclaim7 in whi a port onnectTng neans Is

rotatably mounted @ goilled gi2tedh bf éﬂesﬁj%:fin?DW%E’né)'ﬂiéﬂﬂ &ahd AGe OF

structure part. 9. A printer substantially as herel nbefore descri bed

with reference to @uel gbrtsGOWR tH: BoiHiheso 2ndd thk dlivaBEQOSPIRYI sia
drawi ngs. 11111111 111111 111111111111111

coiled portion is less than that of the drum portion.

5 6. A printer as claimed in claim 1 in which the outermost
end portion of the spring is .dispdsed at a position on or

closely adjacent to a line which passes through the centre

. \/ of the bobbin and which extends parallel to the direction

of movement of the carriage.

1o 7. A printer as claimed in claim 6 in which the said
outermost end portion of the spring is secured to a
connecting means wl';ich is rotatably connected to said
carriage or structure part.

8. A printer as claimed in claim 7 in which a portion

15 of the connecting means is rotatably mounted on a pin which
is itself mounted on said carriage or structure part.

9. A printer substantially as .hereinbefore described
with reference to and as shown in Figures 2-10 of the

accompanying drawings;
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