21805 03 "COOLING DEVICE FOR COOLING A SERI AL PRI NTER' The pr esent
-invention relatés t0 a cool.ing device for cooling a serial printer, e.g. a
printer havi'ng a reciprocating print head that prints characters, nunerals,
synbol s, etc.:-on a record nmedi um such as paper. 5. A serial dot
matrix printer having a reciprocating print head that prints characters and
ot her. synbols on paper is disclosed in W.S. Patent Specification No.

4, 4?? 542. The actuator of the print head generates a con3|der

of heat when the head is in operation. For this reason, fig aﬂ?)ué]
heat - di ssi pati ng flns ar e attached to the orlnt head Of'thIS serial dot
matrix printer to prevs I CE P X : =t he head is noved,
the heat-dissipating fins nove through the surroundlng air. Thus, the
generated heat is d|SS|pated through the fins. In general, the nechani sm of

15 the printer e Noused: g, Ga5I 10 A0S ed HELSIALE. aén%eaforr hragn

whi ch the head travelpsrel s st'agnan gI 2 capabr |l
Ly d'§sge@§ L1k, teo d'as prifile: BEAn & JouiHEdddeh B 'prin

not wi t hst andi n ffact t |ns nove t rough e alr-as the print

head itself nPé/a%StLQ@dﬁ Qfé)%gra@éers,%gﬁﬂigen%tﬂbohbf dthe priqter prints at
C

a high speed, e.g. 40 haracters per second ead overheats. The head

i ncor por at es gedRBPEERLHI Sudtt B8 Qape®| detecting overheating in order that
the printing operation may be automatically halted when the head overheats.
Consequerg |y, when $&aahedst &Etnaofprmﬁa:ghaﬁp@ed i praatii ag qrenat ed
continuously for a

i,; head that prints characters and other symbols on paper is

disclosed in U.S. Patent Specification No. 4,452,542. The
actuator of the print head generates a consideiable amount
of heat when the head is in oéeration. For this reason,

10 heat-dissipating fins afe attached to the print head of this
serial dot matrix printer to prevent the head from overheating.

As the head is moved, the heat-dissipating fins move

through the surrounding air. Thus, the generated heat is
dissipated through the fins. 1In general, the mechanism of

15 the printer is housed in a casing and, therefore, the air
through which the head travels is stagnant. Accordingly,
the capability of the known heat-dissipating fins to dissipate
heat is insufficient, notwithstanding the fact that the fins
move through the air as the print head itself moves therethrough.

20 Consequently, if the printer prints at a high speed, e.g.
400 characters per second, the head overheats;. The head
incorporates a temperature sensor for detecting overheating
in order that the printing operation may be automatically
halted when the head overheats. Consegquently, when the head

25 of a high-speed printer is operated continuously for a



2 consi derabl e period, the tenperature sensor operates, frequently
interrupting the printing operation. In the past, many conponents of a
printer, including a carri.age notor and a notor for shifting the carriage
to 5 the next line to be printed, were secured to a frame 'made of a

met gl plate. Therefore the heat produced by these notors could be

di ssipated through this netal frane. I recent years, however, as disclosed
i n Japanese Patent Application No. 276304/1984, the frame of a printer haﬁﬁ
tended to be 10 made from plastics materials. As a result, -the heat

gener at ed bg the mptor is difficult to dissipate. This problemis nore
conspi cuousSTIFIAREARISpRET P i Hes LEDPERAY YRR \SERERK OPERRESTot SFEVERt W er heat

and break ggmm. Acqord%%%, therefore, to the present invention, there 15
i s provi ded™FEoBR TG PNt HI9 OBEYAHG n serial printer conprising a
frame; a carriage Sli | y_mounted on said frame or on.neans secured
thereto; a prin nhtz‘gdg%%r’r Pgaybcfmfﬂ’éenggr??é’ggf BCar rfcz%b‘ BBtor which is
arranged to_reci C 1 hescarri i L.hs he frame and which is
arranged 20" cgt%%% @ég%lt ?gﬁ;§$§g%#sg o#tq?]?ﬁ%%t %%rg}l%?? 1%’g‘ved by the fan

onto ats | eagle deRANinefed B PriMtleal8AdeSfediel &’ @0k dienbad ter. Preferably
the print head is provided wth heat-dissipating fins onto which at | east

sone of thesal dedd) pIANRd PeddtBrdSthe hadt ipfodutePSY 308 litbest ed. Thus
t he cooling device OF the present invention is provided with a sinple neans
t hat great | piahBd@ssipsteabthidugh this metal frame. In recent
years, however, as disclosed in Japanese Patent Application v
No. 276304/1984, the frame of a printer has tended to be o~
10 made from plastics materials. As a result, the heat generated
by the motor is difficult to dissipate. This problem is
more conspicuous in high-speed printers, and may cause the
motors to overheat and break down.
According, therefore, to the present invention, there
15 is provided a cooling device for cooling a serial.printer-
.comprising a frame; a carriage slidably mounted on said frame
or on means secured thereto; a print head carried by the
carriage; a carriage mqtor which is arranged to reciprocate
the carriage with respect to the frame and which is arranged
20 to drive a fan; and means fo; directing air moved by the
fan onto at least a part of the print head so as to cool
-the latter.
Preferably the print head is provided with heat~dissipating
fins onto which at least some of the said air moved by the
25 fan is in'qperation directed. |
Thus the cdoling device of the present invention is

provided with a simple means that greatly enhances the ability



3 to cool the print head. The cooling device of the present invention,

mor eover, is such that even if the device has a plastics frane, the heat
produced by the carriage notor can be effectively 5 dissipated, thereby
prevent.ing the printer fromoverheating. As will be appreci ated, when the
print {head is in operation, the fan mhic? rotates with the carriage notor

bl ows. air toward the print head to ventitTate the area in which the print
heahfis | ocated. This greatly enhances the heat-dissipating or 10 cool i ng
efficiency of the fins of the print head. Preferably the neans for
directing air cQRP&SELHe Malnk AE{Per surrounding the fan and provided with
an air exhaust port which Taces the print head. There may be a casing

formed upon the frangheMabslindodsRicelds tHehprdsdht | BFRNIIYM mékebvak$0 acts as
the said wall nenber, the casing having an air intake port or ports.

Preferably, at ligashctpahht Gvehher dNedasalce RaTheplastitaifrghal tiet h
heat - di ssi pating fins which are fornmed on the outer periphery of the
carriage notor. h28t produced\dyethaitdaveisyge mbptdreass hpaeffeftivéky said wal |
menber is integral with the casing. The fan may be rigidly nounted on an
out put shaf 6 of dikeipatedi agereby @revémteingathe euiphar Sheuf ovprkdatingd v
ext ends on opposite 25 sides of the carriage notor, the fan bei ng nounted
on t he As will be appreciated, when the print head is in operation,
the fan which rotates with the carriage motor blows air toward |
the print head to ventilate the area in which the print head
is located. This greatly enhances the heat-dissipating or
10 cooling efficiency of the fins of the print head.
Preferably the means for directing air comprises a wall
member surrounding the fan and provided with an air exhaust
port which faces the print head. |
There may be a casing formed upon the frame w_hich houses
15 the carriage motor and also _aﬁts as the said wall member,
the casing ha\.ring an air intake pcrt or ports.
Preferably, at least part of the said wall member is
‘\.J integral with heat-dissipating fins which are formed on the
outer periphéry of the carriége motor.
20 Alternatively, at least part of the said wall member
is integral with the casing.
The_ fan may be rigidly mounted on an output shaft of
the carriage motor..
The said output shaft preferably extends on opposite
25 sides of the carriage motoi', the fan being mounted on the

portion of the output.shaft which extends on one side of

the carriage motor, the portion of the output shaft on the



portion of the output shaft which extends on one side of the carriage
notor, the portion of the output shaft on the 4 oppositeé side of the
carriage notor being provided with drive neans for transmtting drive to
the carriage. The frane is preferably provided w th guide shafts-on which
the@arriage I's slidably nounted. 5 _ The carriage notor is
prefeérably mounted on one side of the franme. The heat generated by the _
carriage notor may be dissipated through its said heat-dissipating fins. I\‘ﬁ
this case, as the carriage notor is driven, the fan blows air to ventilate
10 the surroundi ngs_of the |ast-nentione ins. Thus, .the heat-

di ssi pat i ng °8P°HdS ?h‘bﬁ &f I@]&‘f- RELIAE® PRER ?’ﬁjs'n%ﬁ’ r't"YfeJ]%a‘r”f‘l:haéénﬁ%t or is
greatly inproved._ The invepntion.also. .co i ses; a_serial printer provided
with a cool Pﬁ@“%efﬁfcgraé's?mée u}go??% 9a1§§\,§g fégém%e' The invention is

illustrated, nerglye %{néN%ig’tﬁf%g%yog’r&ﬁehhﬁiép%%&& draw ngs, in

which:- Fig. 1 is aplanyv S section o ortion of a serial

printer proyided oet BaiGg0!iG108MenaeRARMI Ng to the invention; 20
Fig. 2 is a cross-sectional viewtakén on line Il-11 of Fig. 1; Fig. 3 is a

perspecti ve Vi ewaf ch g dyeatotdirssé Ri¥erBgaBlyNBowited dilohkagendt Or shown in
Figs. 1 and 2, the fins .
of the frame.

The heat generated by the carriage motor may be dissipated
through its said heat-dissipating fins. In this case, as v
the carriage motor is driven, the fan'blows air to ventilate

10 the surroundings of the last-mentioned fins. Thus, the heat-
dissipating or cooling efficiency of the fins on the carriage
motor is greatly improved.

The invention also comprises a Séfial printer provided
with a cooling device as set forth above.

15 The invention is-illustraﬁed, merely by way of example,
in the accompanying drawings, in which:-

Fig. 1 is a plan view in cross séction of a portion .
of a serial printer provided with a cooling device according \~J
to the invention;

20 Fig. 2 is a cross-sectional view taken on line II-II
of Fig. 1;

Fig. 3 is a perspective view of the heat-dissipating
fins of a carriage motor shown in Figs. 1 and 2, the fins
having a wall member integral with the fins;

25 Fig. 4 is a éross-sectiohal view similar to Fig. 2 but

~ illustrating another cooling device according to the invention;

and



having a wall nmenber integral with the fins; 25 Fig. 4is a
cross-sectional ‘viewsimlar to Fig. 2 but illustrating anothér cooling

devi ce according to the invention; and ( .

5 Fig.. 5is a cross-sectional viewsimlar to Figs. 2 and 4 but.
illusgrating a further cooling device agcording to the invention. Terns
such-as "left" and "right", as used in the description 5 below, are to
be Whderstood to refer to directions as seen in the acconpanyi ng draw ngs.
Referring to Figs. 1 and 2, there is shown a serial printer provided with a-

cool i ng devi ce acgpy dignge P Lhes HeBsRiN1l DENLLANax S, S1GRN 4 herein, a

printer has a frane™1 made romplastics material.  “The frame 1

consi sts of g lsouekutf (3Rt At ARUHIRE' cdd1BRG d¥icéd LIBEIh IS rotatably
nmounted on the frane 1, and is rotated by an electric notor that is

arranged to ngyventhenviehti&l periodically to the next line to be printed. A
print head 4 that faces the platen 2 15 - is carried on a carriage 7 which
i's mounted on gui temshahiés a3, G1am"asnd Orbentdl,i dahisedt irerBenjesickepiitinde
shafts 5,6 being nmounted on the frame 1. The print head 4 is, in operation,
reci procat ed paeal | &de to kehendémitend Xdyesierc aordiagetorsorsOsesini ch i s
mounted on the left hand side of the frame 1. Heat- 20 dissipating fins
4a are nount eich Ghe tdmsoppanyipgrdraying$. t he print head 4 and are arranged to

di ssi pate the heat produced
Referring to Figs. 1 and 2, there is shown a serial

printer provided with a cooling device according to the present
invention. As shown therein, a printer has a frame 1 made

10 from plastics material. The frame 1 consists of a lower
frame 1a and an upper frame 1b. A platen 2 is rotatably
mounteé on the frame i1, and is rotated by an electric motor 3
‘that is arranged to move the platen periodically- to the next
line to be printed. A print head 4 that faces the‘ platen 2

15 is carried on a carriage 7 which is mounted on guide shafts 5,6
so as to be slidable thereon, the guide shafts 5,6 being
mounted on the frame 1 The prinf head 4 is, in operation,

‘;\_,' . recipr;qcated para_\llel 1;0 the platen 2 by a carriagé motor 9
which is mountéd on the left hand side of the frame 1. Heat-

20 dissipating fins 4a are mounted én the rear portion of the
print head 4 and are arranged to dissipate the heat produced
during print'in'g operation.

The carriage motor 9 j.s mounted on a plate 8 which is

f:_i.xedly mounted on the hwer_fraﬁe la. The carriage motor 9

25 has an output shaft 1_0 wh:;.ch éxtends above and below the
body of the carriage motor 9 and thus to opposite sides thereof.

A pinion 11 is rigidly fixed to the downwardly protruding



during printing operation. The carriage notor 9 is nounted on a plate 8
which is fixedly nounted on the Iower frame la. The carriage nbtor 9 25

has an output shaft 10 which extends above and bel ow t he body of the
carriage notor 9 and thus to,opposite sides thereof. A pinion 11-is rigidly
fixgd to the dowmmwardly protruding 6 porticn of the output shaft 10, and
Is I'm nmesh with a belt-driving wheel %3 that is rotatably nounted on a _ ™

shaft 12 depending fromthe plate 8. Thus, rotary notion of the carriage %

motor 9 is transmitted to the belt-driving wheel 13 via the pinion 11, so 5
that an endless timng belt 14 is driven by the belt-driving wheel 13. The
endl ess belgortdcr asfi phecaiteat tdtafcard, age & ahomgsht wetlgai deltshaltind, 6.

The endl ess belt 14 is entrained around anot her belt-driving wheel (not
shown) noumreglat3 tthetrishrbtétaidyepentiedt ¢re acabidfits § 2bddpending f@om

Heat - di ssipating fins 15 are nounted on the outer periphery of the body of
the carri agehenplaye 8.t dPhliss srokary netdoneaf thenerxniede mptehe® dgerati on of

the carriage nmotor 9. A fan 16 in the formof a-crisscross is rigidly fixed.

to the end BRnshittad: petthehheit-fyivine Hhesd dddsiakbs Pidenpidaysef t he

carriage notor 9. The fins 15 15 are substantially equal_ in height to the
body of t het'e4r % £JG1A%T F28n9 BeE ke dBpOHvRBnPY &eﬁﬂgfg{{‘&“gnenber 15a is

f dint |l ' th ' f_the fi 15. . Thi | | mb
10 Sur outiect 1 aF B APSABHY FORCal” FRETRTSHEE SrErEtart)) B (h e
cutout to ft remg\?{]dealsixa%shgl;lér %[at e&%sm&ﬂ ileng entrained around

another belt-driving wheel {not shown) mounted at the right hand W,

end of the endless belt 14.
10 Heat-dissipating fins 15 are mounted 6n the outer periphéry
of the body of the carfiage motor 9 to dissipate the heat generated
by the'operation of fhe carriage motor 9. A fan 16 iﬁ the form
of a crisscross is rigidly'fixed to the end.of the output shaft 10
which extends above tﬁe body of the carriage motor 9. The fins 15
15 are substantially eqﬁal.in height to the body of the carriage
métor 9. In the embodiment of Figs. 1-3, member 153.15 formed
integrally with the upper portions of the fins 15. fhis wall i
member 15a surrounds the lateral portion of the fan 16, and is
provided with a cutout to form an air exhaust port lsg.wﬁich faces
20 the print head 4. The carriage motor 9, the fins 15, the wall
member 15a integral witﬁ the fins 15, and the fan 16 afe disposed
within a casing 17 which is formed integrally.with the frame 1.
The top wall 17a of the casing 17 covers the upper surface of the
fan 16 and is formed wi£h an air intake port or ports 18 close
25 to the centre of rotation of the fén 16. Air exﬁauét pbrts 19
and 20 are f§rmed in ‘the lateral portion of the casing 17. Other

air exhaust ports 21 are formed in the lower portion of the casing.



20 the print head 4. The carriage notor 9, the fins 15, the wall nenber
15a integral with the fins 15, and the fan 16 are di sposed within a casing
17 which is forned integrally with the frame 1. The top wall 17a of the
casing. 17 covers the upper surface of the fan 16 and.is formed with an air

i ntaké port or ports 18 close 25 to the centre of rotation of the fan 16.
Ai r exhaust ports 19 and 20 are forned i’n the |ateral portion of the casing
17. " her air exhaust ports 21 are forned in the | ower portion of the

casi ng. The exhaust port 19 is |ocated substantially opposite to the air

exhaust port 15h, Wen the caryd age,mtor 9.is_operated.. the timng belt 14
Is driven via t%&‘ep‘?’ﬁ’l“‘é}ﬁ ffrgn#- t‘%el%ceﬁtfggdsrlfb\f’?ﬁ% ’\ﬂ&g’élopfgs%e tt':’so that the

carriage 7 is e i shafts 5,6. At this tinme, the print
head 4 prints gg)s{’??aei g ar‘%gt rs ggn-b-'a record nedi um (not shown). The heat

produced by the pri jhefea 4ai—§ba2jerh%‘%r §tié3%¥:e£§t%§i, p@kedﬁiwfgugﬂwhthﬁ fins

4a on the rear side of the head Since the Tan 16 rotates t he

notor 9, air isjkak@Reh'wiR the inishda ahatdik bénBrihihGronedl ibe air
i ntake ports 18 and directed as indicated by the arrows a-d. The air

di schar ged §romsbhen#txbnéllarpiide 151 movE@rf1edg tthwagel dehsnd¥dsnt ,siead 4 and
fins 4a through the exhaust port 19. Therefore, the region through which
the 15 head 4anoates timesl why prietthdadt ¢ hrihesciesihel aharadterde t he regi on
is prevented fromstagnating. This greatly enhances the heat-di ssipating or
cool ing effici ennya gfecotrk medingn Aact /shownl i offhefhealtepiduced dynthy t he fan 16

Is also forced into
(S print head 4 is, in operation, dissipated through the fins 4a

.\/ on the rear side of the head 4. Since the fan 16 rotates
10 with the motor 9, air is taken from the outside of the frame 1
through the air intak_é ports. 18 and directed as indicated
by the arrows a-d. The air discharged from the exhaust port 15b
is forced toward the print head 4 and fins 4a thréugh the
exhaust port 19. Therefore, the region through which the
15 head 4 moves is a1way_s ventilated; hence the air inside the
region is prevented from stagr;ating. This greatly enhances
the heat-dissipating or cooling efficiency of the fins 4a.
—/ A portion of the air blown by the fan 16 is also forced into
| the space between the lower frame 1a and the upper frame 1b
20 as indicated by the arrow d in Fig. 2. Alsq, some of the
air is forced into the casing 17 as indicated by the arrows
b and ¢ in -Fig. 1. This improves the capability of the fins 15
to dissipate the heat produced by the carriage motor 9.
While a preferred enbodim_ent of the invention has been
25 .d'es'cribed using specific terms, such description is for
illustrative purposes only, and it is to be understood that

various changes and variations may be made.



t he space between the lower franme |la and the upper frane | b 20 as
I ndi cated by the arrowd in Fig. 2. Also, sone of the air is forced into
the-casing 17 as indicated by. the arrows b and ¢ in Fig. 1. This inproves
the capability of the fins 15 to dissipate the heat produced by t.he
carriage notor 9. Wile a preferred enbodi nent of the invention has been 25

descri bed using specific ternms, such @escription is for illustrative A
purposes only, and it is to be understood that various changes and “\;!«
vari ati ons may be made. '8 For exanple, as shown in Fig. 4, wall nenbers

17a and 17b surrounding the fan 16 may be formed integrally with the casing
17, which is intedlal eximplet s Bheiwre ih. Figmotdhevaldxaendersi §7slaodn in Fig. 5,
where the outer 5 wall of the casing 17 constitutes the wall that
surrounds t helflarfurgoundinghthe fap 16 maysberdprped 4nheguaddy ofitdlesi gn with

whi ch component the wall_ menber surroundjng the fan 16 is forned

integral ly. |&the <2889 Iosehifheigointsgrel (i&hvihe frambdr 10

i ndependently. Further, the fan, 16 r%% e m)uzéed on the portion of the
output shaft 10 wiPehkhTarrmaRls A8 FHNFoH® F19- 2y YBEES e det ai | above,

brint | ng bperSEPRL hhe carfnd 17y botty TarrE b e R OB S8 Rt  ng or
cooling efficigncy ofct he fins 4a. Consequently, the print head 4
| | In this waj, it is merely a matter of design with which
component the wall member Surroﬁndiné the fan 16 is formed ¢
integrally. It ié-also possible to mount the wall member
10 independently.
" Further, the fan 16 may be mounted on the portion of
the output shéft.lo which carries fhe pinion 11.
As described in detail above, the space through which
the print head 4 ﬁo§es is ventilated during a printing operation.
15 This gréatly enhances the heat—dissipatihg or cooling
efficiency of the fins 43. Consequently, the print head 4

will not overheat even after the high-speed printer is

il

ﬁéed continﬁously for a long period. Hence, it is unlikely
that overheating of.the'head will interrupt the printing

20 - operation. Additiénally,'the carriage motor 9 of the printer
can be effectively cooled. Therefore, even if the frame 1
of the printer is made frdq plastics, or if the printer
is a high-speed.printef, the carriage motor 9 moving the
print head 4 is unlikely to overheat; hence the motor does

25 not break down. Furthemore, the structure is very simple
and so the printer can be cooled or prevented from overheating

at a low cost.



wi || not overheat even after the high-speed printer is used continuously
for a long period. Hence, it is unlikely that overheating of the head will
interrupt the printing 20 operation. - Additionally, the carriage notor 9
of the printer can be effectively cool ed Ther ef o, 1 of
the printer is made fromplastics, or if the prlnte ' '

printer, the carriage notor 9 noving th& print head IMMBHMBN
ove?‘ﬁeat hence the notor does 25 not break down. €5 e
structure is very sinple and so the printer can be cooled or prevented from
overheating at a | ow cost. 9 CLAIL MS 1 A cool ing device for
cooling a serial printer conprisi ngc—é-ﬂpﬁ-%,é a carriage slidably nounted on
said franme or on neans secured thereto; a print head carried by the
carriage; a carriage notor which is arranged to reciprocate the carriage 5

W th respect to,the,f T tﬁex}@?@&é %oé‘ifrﬁ%‘gegez'igl Ji\!&ef Joﬁgﬂsaﬂa reans

for directing air m)ve an onto at 7east a rt o prift head

so as to cool theglgllel . cag gmgg,\éggeo,pg Feged doglaiml, in
whi ch the print heeﬁ 'S rﬁoﬁc?eﬁ W|th eat di ssi pa?jl;&ngrfgisns onto which 10

at |east some ofeifie se@hnbadthe RYEUa RitihbehaaNcdribd H}p%@téa%isl*é ected. 3.
A cooling device as clainmed in claiml1l or 2, in which the neans tor

directing air cangirr$g§e :oeet lwnieRhEy asHandqednNtd F@ciprocate the carriage

5 with respect to the framg and which is arranged to drive
AR a fan; and means for directing air moﬁred by the fan onto
. at least a part of the print head so as to cool the latter.
2. A cooling device as claimed in claim 1, in which the
print head is prov;'l'.ded with heat-dissipating fins onto which
10 at least some of the said air moved by the fan is in operation
directed.
3. A cooling device as claimed in claim 1 or 2, in which
the means for directing air comprises a wall member surrounding
the fan and provided with an air exhaust port which faces
15 the print head.
— 4. A cooling device as claimed in claim 3, in which there
is a casing fommed upon the frame which houses the carriage
motor and also acts as the saié wall member, the casing having
an air intake port or ports.
20 5, A cooling device as claimed in claim 3 or 4, in which
at least part of the said wall member is integral with heat-
dissipating fins which are formed on the outer pe;iphery
of the 'carriage motor.
6. - A cooling device as claimed in claim 4, in which at

25 least part of the said wall member is integral with the casing.



the fan and provided with an air exhaust port Whi ch faces 15 the print
head. 4. A cooling device—as clained in claim3, in which thére is a
casing formed upon the frame which houses the carriage notor and al so acts P

as the sai o“mmmﬂﬁu l l&,casi ng having an air intake port- or -ports. - 20
5. (Acool' Ll imed in claim3 or 4, in which at |east part of
the 'said wal f .nener i s integral withifeat- dissipating fins which are ~
formed on the outer periphery of the carriage notor. 6. A cool i ng devi cet
as clained in claim4, in which at 25 | east part of the said wall nenber
Is integral with the casing. 10 7. A cooling device as clained in any
preceding claim ia evsulihgtdayicenas slaigpddiny amyupreceddngasiadmt put shaft of
the carriage notor. 8. A cooling device as clained in claim?7, in which
the 5 sai d butwbdch Hhef farisentigiddy pppseftan shdeatryt skaftcafri age notor,
the fan being nmounted on the portion of the output shaft which extends on
one side of ththegarriage BeO¥W-, the portion of the output shaft on the
opposite side of the carriage notor being provided_w th drive neans for
transmitting dfivedlerolingidryics as sdainegd in €138 T ndyBH L8 clained in
any preceding claim in which the franme is P;_ovi. ed @EQ gui de_shafts on

whi ch t he tar r7&igeortP Fgath P*hBtfh 8Q opposite sides of thercarriage

motor, the fan being mounted on the 'port_:ion of thé output
shaft which extends on one side of the carriage motor, the
poi’tion of the oi:tput ‘shaft on the opposite side of the carriage U
motor being provided with drive means for transmitting drive
10 to the carriage.
9. A cooling device as claimed in any preceding claim,
in which the frame is provided with guide shafts on which
the carriage is slidably mounted.
10. A cooling device as claimed in any preceding claim,
15 in which the tl:arriage motor is mounted on one side of the
frame.

11. A cooling device as claimed in any preceding claim,

-

in which the frame is made of plastics material.

12. a cooiing device for cooling a serial printer substantially
20 as hereirbefore described with reference to amd as shown in

the accompanying drawings. . |

13. A serial printer provided with a cooling device as claimed

in any preceding claim.

14. A device for cooling' a serial printer having a fréme
25 to which the mechanism of the printer is held, guide shafts

fixedly mounted u'pon'the frame, a carriage slidably supported

upon the guide shafts, a print head carried upon the carriage



10. A cooling device as clained in any preceding claim 15 in which the
carriage notor is rnounted on one side of the frame._11. A cooling device as
¢claimed in any preceding claim in which the frame is nade of plastics
material. 12.. A cooling device for cooling a serial jally
20 as herei nbefore described with reference to anommmmmnﬂ"mm
acc¢onpanyi ng drawi ngs. 13. A serial printer provided Wth & c8ol fng* device
as™fained in any preceding claim 14. A device for cooling a serial -
printer having a frame 25 to which the mechanismof the printer is held,
gui de shafts fixedly mounted upon the franme, .a carriage slidably supported
upon the gui de #RafPrevidedMith hratadissipretPq SRS « R84 cArGaFEHRIe Motor and
provided with heat-dissipating.fins, and a carriage notor npunted on one
side of the fraffutsd PRCINS Egﬁ‘f G the Frams r§°5g€?g§éf’8atdé\9i the EBFHA%ing: a -

fan rigidly rmunte%oéje%on t he 'oug ut shaft of the carriage 5 notor; and a
wal | nenber sur 8 e PERS A provided with an air exhaust port that

faces the print heada‘ fan rigidly mounted upon the output shaft of the carriage

S motor; and

a wall member surrounding the fan and provided with

an air exhaust port that faces the print head.
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