1¢ NER TRANSM SSI ON APPARATUS" The present invention relates to :
- | Sprsdia 20,

t i'ssion apparatus, e.g. for use in a printer. According to th
i nvention, there is provided a power transm ssion apparatus conprising a
rotatable 5 clutch menber having differently shaped first and second

abut ment rreans which are respectively engageable by a clutch control nenmbge
to prevent rotation of the rotatable clutah nenber; an el ectronmagnetic ’
menber: for controlling the position of the clutch control nmenber so as to
permt or prevent 10 mbveirent of the rotatable“el utch nenber, the
clutch control nenber being respectively novable into and out of engagenent
with the first and &R GrARMIEEREN TBRBARATREt he rotat abl e clutch nmenber so
as to permt the | atter 1o be noved ertner through a relatively small angle
[err] or a.relatively large angle [err] 15 where [err]360/n, n being a
positive integer; and means for selectively setting the el ectromagnetic
menber in one of its tvihespatsmiteinveatidoredatear toth phest eratdicissidrat
required for the rotatable clutch nenber to nove through the angle [err] or
for a period | ongerappheatushat.I-c§er ngd fmr phint2e. rotatable clutch
menber to nove through the angle 61 but shorter than that required for it
to nove through the anghqeoFeiy tpridrecPaeAet inventiont shrrestatrrogidedie

el ectromagneti ¢ nenber i's eneg&isation t hereof .
a power transmission apparatus comprising a rotatable

5 clutch member having differently shaped first and second

\.) . ~ abutment means which are respectively.engageable by a clutch
control member to prevent rotation of the rotatablg clutch
" member; an electroﬁagnetic member for controlling ﬁhe position

of the clutch &ontrol member so as to permit or prevent

10 movement of the rotatable clutch'member, the clutch control

| mémber being respectively movable iﬁto and out of engagément
with the first and second abutment means of the rotatable clutch
member so as to permit the latter to be moved either through
a relatively small angle 61 or a.relatively 1a;ge angle 62;

15 where 91 + 92 = 360/n, n being a positive integer; and

(

means for selectively setting the electromagnetic member
.in ;ne of ité two stafes.either fbr a period shorter than that
required for the rotatable.clutch member to move through the
angle'e1 or for a_perioa lqnge; than that required for the

20 rotatable clutch member to move through the angle 61 but
shorter than that required for it to move through the angle’
92. . |

Preferably, the said one state of the electromagnetic

member is energisation thereof.



A3

2 in this connection it should be pointed out that in a power transm ssigf
apparatus using a, rotatable clutch nenber which was rotatable through I#
“than one rotation, it has been heretofore usual for the manufacturer to
check the 5 position at which the clutch nenber stopped. This
required use of a detector which was not very reliable, was expensive, and
inchgsgduthe over-all size of the appar@tus. In the case of the feature
descri bed above, however, the clutch can be al ways stopped at a given
standby position by appropriately selecting the said angles and by varying
the energization tinme of the electromagnetic nenber. This enables the

manuf acturer to dispense with a detector and enabl es the manufacturer to
stop the clutch nmenbefnithignecnsectign Attshondd ibPePPidded i Bifsthagsin a

Al t hough many appar at us have been devised to transm t or interrupt notive
power using a cl uPRMET FFANTBLssiop 2RRArAtus, I5IRF 2 FIGEaPis Fidkeh es the
Jdatter are usually, controll respecti.ve electro- etic ers such
-as el ect romagnet sxhjl:cgcﬁassJ@?f’dt@%&%pﬁﬁa%e]telsﬁ PR né;%rlé'??brigqgg%unber of
_parts, 20 1 S REAN¥Sr&NEulf iR f GANFa0ELA! 'ﬁ]\e%nc +n@nd since the

‘nunber of such el ectronmagnets corresponds to that o utches, the
apparat usgtends t godi@iSXRRNGhiME SR 1AESE medtlrS stSppeQOWAN 8l reqR@tdd CUl arly
“unsatisfactory when such an apparatus is applied to, for exanple, an

4 nexpensi ve print@se o5 detector whidhl wa$ noB @dycrdliabld,heaprexpensivenvent i on
inits preferred formto provide an i nexpensive power transm ssion
“apparatus in and increased the over-all size of the apparatus.

'_\_/7 In the case‘of the feature described above, however,
the clutch can be always stopped at a given standby position by
10 | appropriately selecting the said angles ana by Qarying the
enefgizatibn time of the electromagnetic member. This enables
.the manufacturer to.dispense with a detector and enables the
manufacturer to stop the clutch member in oﬁe of two |
‘alternative positioﬁs.
15 ' Although many apparatué havé been devised to transmit
or interrupt motive powef using a élutch, in.ﬁoét épparatus
'using a plurality of clutches the latter are usuéily controlled
by respective-eleétro-magnétic memﬁers  such as electiomacnets.
Each such electromagnéﬁic mémbér has a large number of parts,
20  is expensive and occupies éonsideréble space, énd since the

number of suéh electromagnets corresponds to that of the

‘n’

clutches, the apparatus tends to be expe.sive and large.

This is, however, particularly unsatisfactory when such
an apparatus is applied to, for example, an inexpensive printer.
25 It is an object of the present invention in its preferred

form to provide an inexpensive power transmission apparatus in



g v ch two clutches are controlled in accordance with the rotational

M Fe¢tion of a motor, thus nmaking it possible to use a single

el ect romagneti ¢ nmenber, whereby to reduce both cost and weight. 5
Preferably, therefore, the apparatus conprises a notor arranged to rotate
both in a first angular sense and in an opposite angul ar sense; first and
second cl utches which are drivingly cofinected to the notor, the said 14
rotatabl e clutch menber forming part of the said second clutch, the said

cl utch contr ol wABdbewo lélutches ek npntbyEHledeib acumsianae fwirtht th@gosi tion in
which it engages both the first and second clutches to prevent drive
transm ssi on t metationaligireation efcomdteosthumakingvht adesisibles tepaced from
both the first and second clutches so as to permt drive transnission

t her et hrough, ©he agiagls edertiPRaTRatic PAIRBEr WBershy 5P readyed oshnove the
clutch 15 control nenber between said positions; a |ocking nmenber
novabl e bet weeRO8E APRsYe4Et tion, in which it locks the first clutch to .

prevent_drive tran m?sllﬁgq 1 retprougg.ébut nog__ t he se{:ond cl %ch, and a
second Dosi tion in WAL’ | OERS TiTe S8 ORRAETHE SPPH el Mt "ari ve
transm ssion t o) tshe fid , [tion
control rr{enber Q%%%I eét%%r}to gyésealggkhrmitgo? _ ._j'gg:c%r?tu ?'%ﬁh Isieﬁge taﬁg jbnog?l??%ﬁg g?é t he

| ocki ng nenber anbiiarasdaRgerbnle bed REcons B1ihabs Wisenlfie EPiRngiptates in

the said first. angul ar sense, the position control nenber causes the first
clutch to be | eslearttly dd1ené AitbA HIRNEEIA FOtaREBlE RIuEEH Wombera BSFRInGI ON

t her et hr ough, _ . :
part of the said second c}utch, ﬁhg said c1utch control member L‘)
10 being.mcﬁabie between a first position in which it engages both the
first.and second clutches to prevent arive.t;ansmissidn therethrough
and a second poéition in whicﬁ-it.is'séacéd from both the first
and secona c1utche§.so as.to permit arive.transmission therethrough,
the said electromégnetié menber being arranged_to mmvéﬂthe clutch
15 control member betwéeﬁ said positions; a locking_yember movab1e 
: betwéen a first éosition, in which if locks the first clutch to
prevent érive transmission therethrough but not the second clutch,
and a second posiéion in whiéh it locks the second clutch to
prevent.drive transmission thereth;ough but not the first clutch; \_)
20 and a éosiﬁion control membei conﬁected to said motor for |
controlling the position of the locking meﬁber, ﬁhg ar:angeﬁent
being such that when the motor rotates in the said first angular
seﬁse, the position control member causes the first clutch to be
locked by.the iocking member to prevent drive transmission therethrough, »
25 and when.the ﬁotor is rotated in the opposite angular sense, the |
| position conﬁrol member causes the secbnd clutch to be locked by
the locking member to prevent drive transmission tﬁerethrough.
The clutch control member is preferably a triéger lever having

arms which are respectively engageable with parts of the first



25 and when the notor is rotated in the opposite angul ar sense, the” ..
position control nmenber causes the second clutch to be | ocked by the N -
| ocki ng menmber to prevent drive transm ssion therethrough. The clutch
control nmenber is preferably a trigger |ever having arns which are '
" respectively engageable with parts of- ghe first -4- and second cl ut ches.

The é&lieetronagnetic nber have an armature which engages a said arm of
the trigger |ever,® éF@?’Eda_nﬁ%Whﬁf' t he el ectromagnetic nenmber noving the

trigger lever 5 rqm:one _of .its positions to_the other. The
_position control rrenbthérm??/e grv‘%a ecté'f:nl\t}éinlgg néaﬁggag‘éesa’é VALY the | ocki ng

-menber. Preferabl ynith s'gagarséﬁvsfm%idtw%r@?lﬁ'rt L&RexG Oltldrgh sqRer are
.mounted on the sanme. shaft, the position control 10 menber being a

gear fixed to sai bfstrd telaetkodagietichyenbae weviAg .thEheriggekilegerenber is
-preferably a | ocking | ever having arnms which are respectively engageabl e
‘W th partss of the fromsineanfl isscprxitébngd tbethe dbher. The sai d shaft
‘may be a carriage shifting shaft which is rotatably nounted in fixed

- structure and whi ch i sTher rmusdeibrt gostyioflt membernrmayayevd ianear Wiich kagaggisd
‘carriage being carried by and novable with respect to the fixed structure.
There may be an ad ®BfY ofpbes|leckinsbmenheri.ch i s

Preferably, the trigger lever and the position control
member are mounted on the same shaft, the position control
i 10 member being a gear fixed to said shaft and driven by the
motor.
The locking member is preferabiy'a locking lever having
-arms which are_gespective;y engageable with parts of the
first and second clutches.

15 o The said shaft may be a carriage shifting shaft which
is rotatably mounted in fixed structure and which is arranged
to shift a carriage linearly, the said carriage being
carried by and movable with respect to the fixed structure.

There may be an axially movable member which is

. connected to said carriage and which is splined on said
carriage shifting shaft so as to be axially movable thereon
but non-rotatable with respect thereto, the axially movable

_; member having an external helical groove, there being a row

| of equally speced apart fixed shifting pins which are fixed

25 to the fi#ed structure, are arranged axially of the carriage

shifting shaft and are engageable with the said helical groove

.that rotation of the carriage shifting shaft in a first



A

20 connected to said carriage and which is splined on said carriage

e

ect ‘thereto, the axially novabl e nmenber having an external hel i cal
groove, there being a row of equally spaced apart fixed shifting pins which

are fixed 25 to the fixed strugture, are arranged axially of the .
carriage shifting shaft and are engageable with the said helical groove \w
that rotation of the carriage shifting shaft in a first angul ar sense

causes the carriage to nove in a given axial direction and rotation of the
carriage shifti ngpsilaftsenset demsep e G@'réng%llt&r mevende £ B3I the carri age

to nove in the opposite axial direction. There be a
substantial | y axeialydigarkien agf ¥‘t'ﬁaﬁ§°’b|°ﬁ the Eﬂr¥j§9€nﬂﬁ§§?ﬂﬁ éh%f"t h the
said helical groove, and neans for glng sai ubsta |alg aX|aIIy
novabl e shi fti ngipithe] ?PPQSQF?/é'Hg‘é% Ui 88‘ﬁe(§n *ﬁ@r’é 498n At s

preferably such fhat, when rri-age: shifting shaft is rotated
in a first angulé’? q‘é‘&n °51ée taﬁua]ééillae%tﬁ%?cal groove is engaged with the

fixed sh ft' Ng pins, 408 ?:? {ald ¥ SRERAEABRGI a Wy oldiiat sii¢end N the. sai d

gi ven ax di rection unt reaches a first position in whichits
hel i cal gr oove CHAS SRi LW lb,eeﬂgagéameew@ag&.aerma Né11Bat hfrobb&p@nd 5
shifting plns and in which the axially novable shifting pin is forced by
t he helical groONéarsOfbt arbing isabg qsmstatntmanmakmlsambaoppomwawu al
direction, further rotation of the :

Pin in a given axial direction.

The arrangement is preferably such that, when the - \/

10 carriage shifting shaft is rotated in a first angular sense
and the said helical groove is engaged with the fixed shifting
' 'pins, the axially movable member will first move in the said
given axial.direction until it reaches a first position in which
its helical groove ceases to be in drive’ engagement wiﬁh the fixed |
15 " shifting pins and in which the axially'movable'shifting pin
is forced by the helical groove to its limiting position
in the said opposite axial dir.e'c;tion , further rotation of the
saia shaft in the said first angular sense causing the
'axiailY movable member to move further in fhé said given
20  axial direction until the axially movable member reaches a
" second position in which its helical groove ceases to be in
drive engagement with the substantially axially movable shifting
pin, whereby the axially movable member will then be in idle
rotation; rotation of "the. said shaft in the angular sense
25 - opposite to the first angular sense when the axially movable
member is in the said second position first causing the

substantiaily axially movable shifting pin to be moved by the

5



"said shaft in the said first angul ar sense causing the axially novable 2z -+ .
..menber to nove further in the said given 20 axial direction unti 2 G IR

-axially novabl e nenber reaches a second position in which its helical

.- groove ceases to be in drive engagenent with the substantially axially

- novabl e shifting pin, whereby the axially novable nmenber will then be in
idle,potation; rotation of the said shaft in the angular sense 25
~opposite 'to the first- angul ar sense when thé axially novable nmenber is in
“the said second position first causing the substantially axially novable

~shifting pin to be rmJ\{ed bant Qg its ?ﬁ%&%@?%@% tiglgﬁessn%d;iggj{%gnposi tion

~in the said givenléfﬁaTga$rect|pn, . y novabl e ment . bei ng
caused to travel in.the cﬁggﬁé-oql, rel Lfh19PARVabte Wanbdie tiah GeGhy Qauded al
~.direction so that the sali el ¢al groove is successively 5 in
“drive engagenent WidohetfHisubehandiah | dirast fin yproniadl > she fdaliagipen and
~the fixed shifting .pins. In prior apparatus in which shifting pins have

~ .been used, the carrixage di@sctiondssl that keeos®id aekadanigreaah isnshcebssively

itraverse so that considerable force may be required to unlock 10

_it. Thessubstanti alinydsiveabhgagapentbivétls thet subgtpatiadly axdatiyr ppeablsy a

"8hifting lever which is acted on by a spring to urge the substantially
axially movabl e shishifripgopn iandithe Sixed gwnamiﬂs-di_rect ion.

. In prior apparatus in which shifting pins have been used, .
the carriage has tended to become locked at each end of its
traverse so that considerable force may be required to unlock

10 it.

The substantially axially movable éhiffing pin may be
cérried by a shifting lever which is aétéd on by a spring
to urge the substantially axially movable shifting pin in
the said éiven axial directioﬁ.

15 " The substantially axially movable_ shifting pin may be
always subsi:a.ntially ‘aligned with the fixed sﬁifting pins.

Preferably, when the substantially' axiaily movable
shifting pin is in its limiting position in the said given
axial direction, it is spaced from the nearest fixed

20 shifting pin by a distance equal tb a multiple of the
pitch of the fixed shifting pins. |

The apparatus majr form part of a théfmal printer,
the .linéarly movable carriage cari:Ying a head

mbunting member on which is mduntéd a thermal head, the head

o

\J

N



15 The substantially axially novable shifting pin nay be
ways substantially aligned with the fixed shifting pi ns. Preferably, when
ca‘;e substantlally axially novable shifting pinis inits [imting position

h the said given axial direction, it is spaced fromthe nearest fixed 20
shifting pin by a distance equal to a nultiple of the pitch of the fixed

shifting pins. The apparatus may formpart of a thermal printer, the o’

|l i nearly novable carriage carrying a head nounting. nenber on which is

nounted a thermal head, the head nount i ng nenber bei ng novabl e between a

printing position in mhlch in opgration the thermal head engages a platen

with a record sheet and a thermal ribbon i nt erposed t herebet ween and a

non-printing position in mhlch the 5 thermal head is spaced from

t he platen, neans be for ng the ther head bet ween the

. printing and non- B?‘f ﬂ%’ 3‘ﬁ% !éfr gﬁ’a *Be® é’rgaﬁﬂ’anp?sd‘g Rip driving
“menber having a t ack 10
substantial ly througﬁg%P %%§$O%I ance rog%ﬁ%é?g ﬁﬁgﬁé carriage -

can be noved, rotgiipn 9&34&651&&%&%%5{ fresﬁamnéé}.lg%sy@ of the thernmal
ri bbon; the rlbbon t ake-up driving nmenber being novable by said head

mount i ng menber sSenéhdetidd hik @ Hén-PeitiaggREEEidNenlvited dle rack
only when the head nmounting nmenber is in its printing

5 . therr_nal head is spaced from.the platen, means being provided
| for movir_uj the thermal h_ead betweeh the printing and
Inon-prix_xt'ing positions, o _ . \J
Thera may be a ribbon take-up driving member having a
_take-_-op gear which is engageable w;th__ a fixed rack
10 substantially throughout a linear dista.nce throughout
| which the carriage can be moved, rotation of the take-up
gear effecting take-up of the themal ribbon, the
ribbon take-Up drivix_:g member being movable by said head
mountiné me_x_nber so that the take-up geat engages the fixed
15 rack only when the head mounting member is in its printing
| position. |
The head mounting member may be engaged by a push
member w_h._ich urges the thermal head towat'ds the printing
position the heao mounting member also being engageable
20 _ by a heaq cam which :Ls rotatable betw_een positions in which
the push member is_respactively pei:mitted to push and

prevented from pushing_ ‘the thermal head in_to the printing



“position. The head nounting nenber may be engaged by a push nenber whic .~ .
‘wurges the thermal-head towards the printing position the head nounti ng

-menber al so bei ng engageabl e 20 by a head cam which is rotatabl g
bet ween positions in which the push nenber is respectively permtted to
push and prevented from pushing the thegmal head into the printing 8
posi tion;~ the push nenber engaging a part of the ribbon take-up driving
menber .= The invention is illustrated, nerely by way of exanple, in the

©.acconpanyi ng draw ngs, in which:- 5 Figure 1 is a top plan

~.view of a thermal transfer printer, Figure 2 is an expl oded perspective
. view of a power tpassticssithe pesthaeishen segacin® oP2rhOIpHin &P Figure 1,

" 'Figure 3 is a view showing a gear train of the said power 10

“transm ssi on mech&AkeTAPs@EkvVipg Bafba¥: engaged state, Figures 4, 5, 6, 10 and
-10A illustrate the operation of a.clutch forpgin rt._of th i ower
- ‘gransm ssion mechani s-%eﬂ‘ﬁeﬁﬁP’F?@LﬁL@é‘s?éﬁg" égﬁrggy-té’gcﬁ%ﬁgl é% \%vgé)' t aken

-along 15 t he é,ll ne E-E_in. Fi pdusigui ng the parts thereof in
“different relativé posi ?f%%“?f’nﬁn&ug%g%nég' g’ top plan view of a carriage
'nyH ch f()r§E ‘ Figure 1 is a top plan view of a thermal transfer

printer,

‘Figure 2 is an exploded perspective view of a power
transmission mechanism section of the printer of Figure 1,
:Figure'3 is a view showing a gear train of the said power.
10 transmission mechanism section in an engaged state,
_Fiéures 4, 5, 6, 10 and 10A illustrate the operation of
a clutch forming part of the said power transmission mechanism
section,
Figures 7 and 8 are sectional views taken along
15 the line E-E in Figure 1, and showing the parts thereof
in different relative positions, |

Figure 9 is a ‘top plan view of a carriage which forms



part--of the printer of Figure 1, Figures 11(a) and (b) are sectlonal Vi ews
'n end face camof a shifting gear taken along the lines @ Qand RRin
& te 4, respectively, Figures 12(a)- to 12(e) are views of the area T in
Frgure 1 as seen fromthe rear and showi ng the parts thereof in different
rel-ative positions, and Figure 13 is a sectionalview taken along the |line

V-V of Figure 12(d). 10 Terns such as "left" and "right", as
used in the description below are p_be understood to refer to directions
as seen in the respective drawi ngs= The present invention will now be

described with reference to a preferred enbodinent. Figure 1 is a top plan
view of a thermat transfer printer, the upper case of .the printer being

renoved. The pri P;p,_r ol Sned ‘c_mrloy\ﬁylggesqrves also as a main frane, the
case 1 incorporating S|de ranes 2, 3. A thermal head 5 and a ribbon

cassette 6 are nount ngmsam&r)rgﬁge(bgoare sectifnaiy€&vd SRV akk ¥eagi ded in
the axial direction by neans of a carriage shifting shaft 7 and a head cam

shaft 8 both of whhcbfad ehidtidigabéar wakel elbrighthd@inégle-praiges 2, 3. A
power transmi ssion mechanismsection 9 is provided for selecti veI y
transmtti ng powBtR finoFigurant oreddectEvepy.e 3) 25

5 Figures 121a) to 1l2(e) are views of the afea T in
Figure 1 as seen from the rear and showing the parts
thereof in different relative positions, and .

Figure 13 is a sectionalview taken along the line ..

V-V of Figure 12(4).

10 TErms such as "left" and "right", as used in the

_ desc;iption below are to be understood to refer to directions
as seen in the respective drawings. |

~ The present invention.ﬁill_now be described with

reference to a preferred embodiment.

15 Figure 1 is a top plan view of a thermal transfer
printer,_the upper case of the_printer being removed.
The printer has a case 1 which sexrves also as a main frame,
the case 1.incorporating side frames 2, 3. A thermal
head 5 and a ribbon cassette 6 are mounted on a carriage

20 4 vhich is movably guided in the axial direction by means
of & carriage shifting shaft 7 and a head cam shaft 8 both
of which are rotatably mounted in . he side frames 2, 3.
A power transmission mechanism section 9 is provided
for selectively transmitting power from a motor 11 (Figure 3)

25
to the carriage shifting shaft 7, to the head cam shaft



.to the carriage shifting shaft 7, to the head cam shaft -10- 8 and to_
. paper feeding shatt 10. Figure 2 is an exploded perspective view of thg
power transm ssion mechanismsection 9, Figure 3. is a side view show ng

~wheel train of the power transnission nmechanismb5 section 9 in
engaged state, and Figures 4, 5 and 6 are views illustrating the operation
~of aygltch of the power transm ssion nmechani sm section 9. Rotation of the
motor 11 (Figure 3) which is fixad 10 to the side frane 3, is

“transmtted to a shifting gear, or position control nenber, 15 through a

- notor gear 12 and reduction gears 13a, 13b, the latter being journalled on

-a shaft 3a fornmed integrally with the side franme 3. The shifting gear 15 is

- fixed to the shifgipg sbad E,age@&geé.{hg shaft 19as three grooves on the outer
peri phery thereof, these three grooves including a grooved end face cam 15a

~provided at an end faggg@fe this Shi éikp18ged) @atspetivdi@ishidet they pgeer 15 al so
' has a gear 15b engaging with a paper feeding clutch gear 16; a gear 15c
~éngagi ng with thetregntssion Béchanism segeimn I3IFignce 8 ¢ea sidel engaging with
+a transm ssion gear 17, the latter being journalled on a shaft 3b forned
.integrally with thte‘ssu@vmgamh@elm@nmﬁstb? Power dygninissien pethirnismken

élongthellnesQ and R - R (Figure
sect on 9 in an engaged state, and

' FJ.gures 4, 5 and 6 are views illustrating the
operation. of a .cluteh of the power transmission mechanism
eection 9. .
Rotation of the motor 11 (Figure 3) which is fixed
10 to the side frame 3, is transmitted to a shifting gear, or
position control member, 15 through a motor gear 12 and
reductien gears 13a, 13b, the latter Ibeing journalled on
a shaf.t 3a formed integrally with the side frame 3.
The shifting gear 15 Iis fixed to the shifting shaft 7 and
15 has three grooves en the outer pefiphery thereof, _these
three grooves including a grooved end face cam 15a provided
at an end face of the shifti.ng gear 15. The shifting gear
15 also has a gear 15b engaging with a paper feeding
clutch gear 16; a gear 15c engaging with the reduction
20 gear 13b,and a gear 154 enga.ging with a transmission
gear 17, the latter being journalled on a shaft 3b
formed integrally with the side frame 3. Sections of the
end face cam 153 taken along the lines Q - Q and R - R (Figure
4) are shown in Figures 11(a) and 11 (b) respectively.

25 The paper feeding clutch gear 16 is integrally provided



4) shown in Figures 11(a) and 11(b) respectively. 25 The
: feeding clutch gear 16 is integrally provided -9 --with a ratchet
16a, the latter being engageabl e by a paper feeding clutch paw 19
which is rigidly secured to a shaft 2la of a paper feeding driving plate
21. A paper feeding clutch plate 20 is formed on the outer 5
perl phery ‘thereof with two types of cutouts 20a and 20b, which are arrang.ed
to divide the respective outer periphery into twelve equal parts. The shaft
21a’of the paper feeding driving plate 21 extends into an aperture 20c
formed in the paper feeding clutch plate 20. A paper feeding clutch 10
spring 22 has one end thereof fixed to the paper feeding driving plate 21
and the other end thereof attached to a shaft 19a of the paper feeding
clutch pawl 19, thewstnht rdttacexnihearlileg, i the0lftted iR ingl éhgdgearfier ned in the
. paper feeding clutch plate 20, thus urging the paper 15 f eedi ng
~clutch pawl 19 in the adpapat feediot clutehrmewlAl9 Whicipaperidiabdiseguwaddut ch
gear 16, the paper feeding clutch plate 20 and the paper feeding driving
plate 21 are rigidl o Se€bdidd2ld ofhe Rsaperiekdintl dyivingfplate, 2the | atter
- having three grooves on the quter per| phery thereof A 20 first
clutch (paper f eedi APRPTLIATHinG clY ‘i!’olﬂﬁfsee of® formed erothe cuerg cl ut ch

ggart 16 thf paper feedi_‘eg{ ({‘__Lgt CI% Q&\M A ty;gseogaguetrouiseez%gngl cl ut ch pl ate

which are arranged to divide the respective outer periphery
into twelve equal parts. The shaft 21a of the paper feeding u
driving plate 21 extends into an aperture 20c formed in
the paper feeding clutch plate 20. A paper- feeding clutch
10 'spring 22 has one end thereof fixed to the paper feeding )
| driving plate 21 and the other end thereof attached to a
| shaft 19a of the paper feeding clutch pawl 19, the
‘shaft 19a , extending into an aperture 20d formed in
the paper feeding clutch plate 20, thus urging the paper
15 -feeding clutch pawl 19 in the direction of an arrow A.
The paper feeding clutch gear 16, the paper feeding clutch
plate 20 and the paper feeding driving plate 21 are
rigidly secured to the p.aper. feeding shaft 10, the latter
having three grooves on the outer periphery thereof.
20 first clutch (paper feeding clutch) 23 is composed of
the paper feeding clutch gear 16, the paper feeding
clutch pawl 19, the paper feeding clutch plate.. 20 ,. the
paper feeding clutch spring 22 and the paper feeding
driving plate 21, |

25 . The paper feeding driving plate 21 is integrally



paper feeding clutch spring 22 and the paper feeding driving plate 21. ‘
The paper feeding:driving plate 21 is integrally 12 formed with a g -
. shaft 21c to which is rigidly fitted a paper feeding transm ssion gear~*0 ~
having an internal gear 70a. The paper feeding driving plate 21 is al so
.provided with an eccentric shaft 21b to which is rigidly secured a paper 5

f eedi,gg transm ssion gear 71. The paper feeding transmission gear 70 is
"l ocked so as not to be rotated by neans of a pin 3d provided on the side

- frame 3. A paper feggg&???@%ﬁ? Josnddt iz?%ggﬁ%i&pgg Hilgi¥iSieRted B Figure

©2) engaging with a gear t he paper ng transm'ssion gear 71, the

paper feeding 10  paped@Bbaing LRidE&diGhdhears 96 HaREng Gt DereRnpErgehe eTliang
~shaft 10. A reduction nechanismis conposed of the eccentric shaft 21b of
‘the paper feedi ng dahyigipep| fRle@id drittthgdphette REell AYsd pPaOSIdedswidh gears
70, 71, and the paper feeding gear 72. A paper feeding knob 73 is fixed to
4 he paper feeding shafécckfteindsi&ft 21b toowhiakd is orighelp #perredeaciaP§r gear 72
t hrough a slippage clutch (not shown) which prevents transm ssion of the

t or que when % he | oadeeddngeticangmiesicai Fearedet Tha PAPSY £999iRR tFanfmifsieon
rigidly secured tc the head camshaft 8, the latter hayin thregagroo%ﬁﬁ on
fhe outer 20 © p@PRHHEr §5 theskbEe ah&oketR) PEI IRRNCY S PAFSh8E B PERAE 18a

.and a ratchet wheel 180, 8 03fe UhCh-Bl?® 2 faber bOLATY Sl b5 1AL o
#n internal gear (invisible in Figuré 2) engaging with a gear
71b of the papef feeding tfansmission gear 71, the paper feeding
10 gear 72 being rigidky secured to the paper feeding shaft 10.
A reduction mechanism is conpésed of the eccentiic shaft 21ib
of the.papér feeding diiving plate 21, thé pééer feeding

transﬁissian gears 70, 71, and the paper feeding gear 72.A
paper feeding ﬁnob 73 is fixed to thé paper feeiing shaft 10 and
. 15 éoupled'to the papef feeding gear 72 through a slippage clutch
(not shown) which prevents transﬁission of the tbrque when the
load exceeds a certain level.
A head clutch gear 18 is rigidly secured tc the head
% cam.shaft 8, the latter having three Qfobveg on the outer
20 periphery thereof. The head clutch gear 18 haé a gear 1Ba and
a.ratchét ﬁheel iqg. A head clutch plate 27 is formed on the outer
periphery thereof with two types of cutoﬁts 27a, 27b and is
rigidly secured to the head cam shaft.8. The.cutou£s 27a, 27b
e . constitute differentiy SBaped first anQ secona agbutment means which

25 -are respectively engageable by a clutch control member constituted

by a trigger lever 31. A head cam driving plate 29 is fixed



~

he  head cam shaft 8. The cutouts 27a, 27b constitute differently shaped

@phery thereof with -two types of cutouts 27a, 27b-and is rigidly secured

_ _-s.t-‘";-and' second abut ment neans which 25 -are respectively engageabl e
by--a-clutch control nenber constituted by a trigger lever 31. A head cam
driving plate 29 is fixed -13 - to the head camshaft 8, and a shaft_29a

of -the head camdriving plate 29 extends through an aperture 27c f or med™n
the head clutch plate 27. A-hemd clutch paw 26 which is engageable with
the ratchet wheel 18b, is rigidly 5 - secured to the shaft 29a. The
cutouts 27a, 27b of the head clutch plate 27 are arranged to divide the
outer periphery thereof into three equal parts, each of which is itself
unequal |y divi dad thé hebiamasheft Sprand@sposhdifoRacspatkihealdy to a smal |
rotating angle [err]. (projections 10 27e-27f) and a:large rotating
angl e [err] (prcopscédriging PAate 72 efvardsHtigough Hn aperthiea R %] Gbxmdedspri ng 28

has one end thereof fixed to.the head camdriving plate 29 and the other

end thereof attd®8hthe head cdnhsh Plste A7-t bk lrad Fldreh gAYHAM WRiFh Th@ shaf t
26a extends intg an aperture 27d forned in_the head clutch plate 15 :
27, thus urgi ng ihengassaPls Witk Shavratsget vheat by ots FSFYY an arrow B. A

second clutch (head cam:<l.utc 3Q.is gonposed of _th e | utch gear 18,
the head Tl ut ch S55HFe8° %e_sﬂ%fgdga’ut%ﬁepﬁ%fgti%,@t %ﬁh‘%ﬁ&gﬁl-utch paw

spring 28 and ”iugad clutch plate 27 are arra.nged. to divide the outer

10

15

20

25

periphery .thereof into three equal parts, each of which

is itself uﬁeqﬁally divided into two ra.nges corresponding

'respectively to .a small rotating angle 91 {projections

27e-27£) and a large rotating angle 8, (projections 27£-27g)
(see Figure .4) . A head clutch spring 28 has one end thereof

fixed to the head cam dﬁi\fing plate 29 and the other end thereof

‘attached to a shaft 26a of the head clutch pawl 26. The shaft

26a extenés into an aperture 274 formed in the head clutch plate

| 27, thus urging the head clutch pawl 26 in the direction of

an arrow B. _
A secoﬂd clutch (héad cam cl\;t;:h) 30 ié composed of o
the head. clutch gear 18, the head c_]:_:.rtch pawl 26, the
head clutch plate 27, the .h.éad élutch éawl spring Zé and the
head cam driving plate 29. |
Tﬁe trig;ger lever 31 serves és a. clutch contro_;L mémber which

has one end 31a thereof engageable with the cutout 27a

" of the head clutch plate 27 and the other end 31b thereof

engageable with the cutout 202 of the paper feeding clutch
flate 20.. The trigger lever 31 is rigidly secured to the.

carriage shifting ghart 7 SO as to be urged in the direction




20 . head camdriving plate 29. The trigger |lever 31 serves as a cl utgha -
~control nenber which has one end 3la thereof engageable with the cut out_@ -
-of "'the head clutch plate 27 and the other end 31b t hereof engageabl e w 1\

the cutout 20a of the paper feeding clutch 25 pl ate 20. The trigger
- lever 31 i's rigidly secured to the carriage shifting shaft 7 so as to be
-urged in the direction -14-_ o4 an arrow C by a spring 32. An

el ect?'onagnet 33, which serves as an el ectromagnetic nmenber is fixed to the
. side frame 3. The el ectromagnet 33 has an armature 33a engageable with a
-part 31c 5 of the trigger lever 31. A switching |lever 34 serves as
~a | ocking nmenber andsifn eifpwltybysacsprdgt3e.a shaft 3c on the side frame 3.
. The switching | ever 34 bas one end 34a thereof engageable with the cutouts
.-27b of the head cl utch phatlecRromagdet [33, ottiieh serdel4ls athelecsironrgneldabl e 10
~-with the cutouts 20b. of the paper feedi ng clutch plate20. A switching pin
135 is inserted in amemiper isfdxad toi the I5éde framtidmgTheegiqctyamadnRke syt chi ng
:Ppin 35 being urged in the direction_of an arrow D by maan§ of a leaf spring
36 fixed to the sw B3Hiaggas aFeptus 33 gugageghle PiEh popart 31c gyt ching pin
.35 is engaged with the end face cam 15a of th hiftin ear_15 _the latter
-serving as 8 | ocki n§Ecdht Fﬁ’rggﬁﬁr?ﬁ!??ljs } 4 Sedferiily' levdP ACELrad ad

a 1ocking member and is rigidly secured to a shaft 3c on
the side frame 3. The switching lever 34 has one end
34_a_ thereof er_xgageable ‘with the cutouts 27b of the head
clutch.plate 27 and the other end 34b thereof engageable
10 ' with the cutouts 20b of the paper feeding clutch plate
. 20. A switching pin 35 is inserted in an aperture 34c
~in the switching lever 34, the switching pin 35 being urged
in. the direction of an arrow D by means of a leaf spring
36 fixed to the switching lever 34 (Figure 2). The
15 switc.hing pin 35 is engaged with the end face cam 15a
of the shifting gear 15, the latter serving as a locking
gontrol.member.
\/ o " Figures 7 and 8 are sectional views taken along
| ~ the line E - E in Figure 1, and.showing the parts thereof
20 - | in. different relative positions, and Figure 9 is a top plan
| . ':view of the carriage 4.
- A head mounting member or he_ad. lever 41, together
. _' v o | with the thermal head 5 which is mounted thereon, is
| rigiély secured to pins 4a, 4b of the carriage 4. A

25 ' . head cam 42, which is héld between parts 4c and 44 of



Figures 7 and 8 are sectional views taken along the line E- Ein Figure 1,
a__n'_dvm' ng the parts thereof 20 . . in different relative positions,

thereon, is rigidly secured to pins 4a, 4b of the carriage 4. A 25 _
héad cam 42, which is held between parts 4c and 4d of the carriage 4y s
unrotatably but slidably fitted ont¥2-head cam shaft 8. The head cam 42
has a cam portion on the outer periphery thereof which is engaged with the
head | ever 41. A head pushing rod 43 is nmounted on the carriage 4 so as to

be slidable in the dir gﬁ%ﬁg@e Qf ﬁgu%%%ggﬁ%ggg g}_qggbfy.@tﬂj:&%sggd 43 is

urged in the direction ah arrow F. pushi ng rod I's urged in

the direction of thgedhdfNchn RhaPBH)ISTIY ndad QERIE5REO Shi igdgdfonhi Ch is
di sposed in a part 4e of the carriage 4. The 10 head pushing rod 43

has one end ther eoforeBR@@UBEr \Wekiplete hiradot ameth 43 ardgbdarienhgie end
t hereof engaging with a part 48a of a winding |ever 48. The thermal head 5
may be pushed agai rnsadaleveat4in shdepdfmshind radi4fedsmiountésbon G and
printing paper 49 or other record 15 ~sheet_.interposed therebetween.
A paper f&edi ng roldasriag® Bssqd pgekp be siidabifpdn thec@iregtiomfof a0, A paper
hol ding roller 47 is pushed agai nst . .
arrow F. The head pushing rod 43 is urged in the direction
of an arrow F. The head pushing rod 43 is urged in the
direction of the arrow F by means of a compression spring 44 g_)
which is disposed in a part 4e of the carriage 4. The
10 head pushing rod 43 has one end thereof engaging with
‘the head lever 41 and the other end thereof engaging
with & part 48a of a winding lever 48. The thermal
‘head 5 may be pushed against a platen sheet 45 with a
thermal ribbon 6a and printing paper 49 or other record
15 sheet interposed therebetween.
A paper feeding roller 46 is fixed to the paper feeding
shaft 10. A paper holding roller 47 is pushed against
fhe paper feeding roller 46 with the printing paper 49 or

other record sheet interposed therebetween. A carriage

20 - shifting worm 50 is held between parts 4f and 4g of the



-the paper feeding roller 46 with the printing paper 49 or other record

"sheet interposed therebetween. A carriage 20 shifting worm 50 i.
~hel'd between parts 4f and 4g of the carriage 4 and is splined on theé)
_-carrlage shifting shaft 7 so as to be axially novable on the |atter but
.non-’ rotatable with respect thereto. The worm 50 has an external helical

© . grooyg 50a which is engageable with a row 5 of equally spaced apart

‘fixed carriage shi-fting pins la which are fixed to the case 1 and are
;arranged axially of the carriage shgf4ing shaft 7. The wi nding | ever 48,
“which constitutes a ribbon take-up driving nenber, is rigidly secured to a

 :shaft 4h of the carriage 4 and is urged 10 in the direction of an

~arrow G by nmeans of a spring 52 which is attached at one end thereof to a
~-part 4i of the carrdaxgtage 4/ang helispdined dnithe garriage shiffion fhedliges with a
irack I'b of the case 1, is rigi dI:Y secured to a shaft 48b provided on the
‘yi ndi ng lever 48. A ®PrRf &9 Rrearisdy, ?Véﬁb%lgj’édt% LAtterePYr B8PMg drive gear

.51 and is rigidly securedq to, the shaft The wi ndi ar 53 has
‘projections on the EHREP eY’jrtﬁh‘éﬁPef’ﬁe‘?'e’?Gft%ndm?esw?ﬂ 3? }gaﬁaﬂ‘y engaged wi th

9 W ndi ng shaft 54 evz\é*?:lagrpall ﬁeifcaﬁlgro%gg%g 1\1%:}1 j £ e%angglagge with a row

5 of equally spaced apart fixed carriage shifting pins la
- which are fixed to the case 1 and are arranged axially
of the_ carriage shifting shaft 7. The winding lever 48, which
constitutes a ribbon take-up driving member, is rigidly
secured to a shaft 4h of the carriage 4 and is urged
10 in the direction of an arrow G by means of a spring 52
which is atta_ched at one end thereof to a part 4i

of the carriage 4._ A winding



hub_ or take-up nmenber 6b for the thermal ribbon 6a. The operation of the
ter wi |l be described 10 bel ow. 1. Initial Setting When the
Ybr- 11 is switched ONto rotate it in the direction of an arrow H,

ation of the nmotor 11 is transmtted through the notor gear 12, the
reductlon gears 15 13a, 13b and the transmi ssion gear 17 to rotate
thé shifting gear 15, the paper feeding clutch gear 16 and the head cl ui«h
gear 18 in the direction of -arrowszl, J and K, respectively (Figure 3).
‘Rotation of the shifting gear 15 in the direction of the arrow | causes, as
shown 20 in Figure 4, the part 34b of the switching lever 34 to

engage with the culRule Zbr ofy tt)&cﬂaaegra ££QAER% chilt GB B 3k &lle thereby
| ocki ng the paper feeding cl ut'ch pl at e 5 In the iniTial state, when the

head clutch plate 37 is$ diBidRessdaedis stsia®r 4dbeprovansd lonotRoOssi bilities,
nanely that 25 the part 31a of the trigger lever 31 is engaged Wit h
the cutout 27a at whedirgybévdrand. eadwiidihd eennrBfeis @ngaggriltighe t0 the .
small rotating angle [err] as shown in Figure 4 or at the right hand end of

t he range correspowdnding drivecgear §¢ andt &s inigidlygbecyredrto &be sfhefin i n

Fi gure 10. 5 The standby position of the head clutch plate 27 shown in .
Figure 4 5 corbes Fdadeinding [geap 0} bpePrejedtiens GAJGtREAREEY shown i n
Figure 7, i.e. the state where the thernmal head 5

periphery thereof and is frictionally énsgaged with a
winding shaft 54 which is itself engaged with a winding
hub or take-up member 6b for the thermal ribbon 6a. u
| The operation of the printer will be described
10 below. '

1. Initial Setting

" When the motor 11 is switched ON to rotate it in the
direction of an arrow H, rotation of the @otor. 11 is
transmitted through the motor gear 12, the reduction gears

15 13a, 13b and the transmission gear 17 to rotate the
shifting gear 15, the paper feeding clutch gear 16 and the
.head clutch gear 18 in the direction of arrows I, J and
K, respectively (Figure 3). Rotation of the shifting
gear 15 in the direction of the arrow I causes, as shown

20 in Figure 4, the part 34b of the switching lever 34

»

to engage with the cutout 20b of the paper feeding clutch .
plate 20, thereby locking the paper feeding clutch plate 20.
In the initial state, when the head clutch plate 27 is in the
standby state, there are two possibilities, namely that

25 the partl 31a of the trigger lever 31 is engaged with the

cutout 27a at the right hand end of the range corresponding



clutch plate 27 shown in Figure 10 corresponds to the position of the

"cam 42 shown in Figure 8, i.e. 10 the state where the thernmal head

“pushed against the platen sheet 45 (nanely the printing state). To effec
normal printing, the thermal head 5 requires to be initially disposed in

"t he Qg§ition in which it is spaced fronTﬂ%b'platen sheet 45 as shown in
Figure 7, prior to the start of the 15 printing. As will be clear from
“Figure 4, when the electromagnet 33 is energized, the armature 33a is

-~ turned about its pivot 33b in the direction of an arrow L so as to rotate

. the trigger lever 31 in the direction opposite to the arrow C, so 20

- that the part 3la.gfifidenbiil d9€itihg\@G18%, | Ss AinsRM GAJPIhurE OMokheprBg ect i on

27e of the head clutch plate 27 and the pért 31b thereof is disengaged from
‘a projection 20e @fighth@apapaa é£ate nGngé Woehegroating? Bo (YReglaxge5) . \When t he
-~head clutch plate 27 is rel eased from being | ocked 25 - by the trigger

spaced.fromthe platen sheet 45, while the standby position of the head,.=
..ﬂ\,. oot
TS

“-Fever 31, the headotitinghamriel 8.2@si shownt it Edgure 1o. t Fhe ditpedii on of an

-arrow B together with its part 26a by reason of the fact that the head
~clutch plate 27 i posttimneef ithe thraddeiuseh iRIate 272 AR &y FRIEFR ugh t he
action of the head clutch spring 28 (Figure %% The head clutch pawl 26 5
“thus cones ifito errgaEesPeREs wot Hia ResHdgR A e iheprdiBhe ¥ *18b, such

r otation of the hel':‘aguz(':el. l%t,cy.er.a}:feh%}:a&hsgre the thermal head 5 is

spaced from .the platen sheet 45, while the standby position
A of the head clutch plate 27 shown in Fiéure 10 corresponds
to the position of the head cam 42 shown in Figure 8, i.e.

10 the state where the thermal head 5 is pushed against the
platex;x sheet 45 (namely'the printing étate) . To effect
normal printing, the thermal heé.d 5 reéuires to be ;nitially
diséoséé in the position in which it is spaced from the

. plai:en sheet 45 as shown in Figﬁre 7, prior to the start of the
- 18 printin.g.. |
As will be clear from Figure 4, when the electromagnet
33 is energized, the armature 33a is tﬁ.rned about its pivot
-33_]3 in ﬁhe directioh of an arrow L so és to rotate the
trigger lever 31 in_the direction opposite to the arrow C, so

20 tl'at the part 3la of the trigger levgr_ 31 is disengaged
from the prb.jeatibn 275_ of the head clutch plate 27 and
the part 31b theréof is disengagéd from a.projection |
20e of the papér feeding clutch plate 20 (F'igu.re 5). When
the head clutch élate 27 is .released from being locked

25 by the trigger lever 31, the head clutch pawl 26 is rotated



18b..being transmtted to the head camdriving plate 29 and the head cam

aft 8 through the pin 29a. At this tine, when the energization tine of

ne' el ectromagnet 33 is set 10 to be longer than the rotation tinme for
the small rotating angle [err] but shorter than that for the large rotating
angtel[err] 1 the trigger lever 31 is returned back to the standby state by
means of the spring 32 (Figure 2) after a projection 27f of the head clwch
pl ate 27 has passed the part 3la @{.the 15 trigger |lever but before a
projection 27g reaches the part 31la, so that the projection 27g is |ocked
by the part 31la to stop further rotation of the head clutch plate 27. Wen

rotation of the ficafe Wivbstion! & @n2fros SlitopPaRkr +id Dangast Wegh pawl 26 is
di sengaged fromthe head clutch ratchet 20 .. “wheel 18b, whereby

transm ssi on of HyOkgaednt Of tthe feeadtilmebs iheadGlpteh @12 2Mdid ketdwd@d cam
shaft 8 is interrupted. In other words, -the head clutch plate 27 is set at
the right hand emdtbd dihectigngef eoramxopohdhneughotiehactingl bEriheat i ng angl e .
[err] in Figure 4 and the thermal head 5 is set in the 25 position in
which it is spadegdielerech RPrpnRe128n (Bigwee 25, Theshead ghubgh PaWIFi2fure 7. Wen

the head clutch plate 27 is locked in its st'ande ‘gglgition' at the right «
hand end 8f the T RPRES FESOERAAGRTE oL thafad (JiEE? Fa*Hfi e [err] as

anergi zati on of “TREY chike. PugEEon $%the B ctouds® 20RLE AL P"
18b being transmitted to the head cam driving plate 29 and
the head cam shaft 8 through the pin 29a. At this time, W
when the energization fime of the élécﬁiomagnet 33 iﬁ.set
10 ~ to be loﬁger than.the rbtatioh time fbr the sﬁall.rotating angle
9 , but sﬁbrte_r than th&t for the large iotatj.ng .angle 8,,
the trigéer iever 31 is returned back to the standby state by
means of the spring 32 (Figure.Z) after a projection 27f
6f the head ciutch plate 27 haé paésed tﬁe parf 31a of the
15 frigger lever but before a projecﬁion 27g reacheé the
part 3la, so that the projection 27g is locked by the part
.3{g't6 stop-further rotation of the head.cluﬁch plate 27.
| When rotation of thé head clutcﬁ.plate 27 is stopped, the head
cluﬁchﬁpawl 26 is diseﬁgaged frdm the héad ciutch ratchet
20 wheel 18D, whéreby tfahsmission of torgue to the head cam
driving plate 29 and the ﬁeaﬁ cam_shaft 8 is interrupted. a

In other words, the head clutch plate 27 is set at the right

&

hand end of the range corresponding to the small rotating
angle 92 in Figure 4 and the thermal head 5 is set in the

25 position'in which it is spaced from the platen sheet 45, as



- 33 and.the | ocking of the projection 27f by the part 3la is rel eased, 356 .
“that the head clutch 30 is rotated in the direction of the arrow K. B¢ pe 1t
. thé energisation tine of the el ectromagnet 33 is shorter than the rota 2

-time-for the 10 | arge rotating angle e2, the trigger lever 31 is
al ready returned back to the standby,state before the projection 27g of the
_headwgl utch plate 27 passes the part a, whereby the.projection 279 is
| ocked by the part 3la to interrupt transm ssion of torque to the head
clutch 30. In oth r the head clutch plate 27 is set at the
~right hand end of %%%‘gpfg%ig%g%ﬂr'espondi ng to the small rotating angle [err]
'shown in Figure 4 and wnbf dnRckdml cNRRE PLate FPlisi TockB® iROSES is@indpy Which it
is spaced fromthe platen sheet 45 as shown in Figure 7. The situation
~.described above i pobitdivatatatre myghpihandldnd @O the range redrirgspoadifi\toAs

" .descri bed above, irrespective of whether the thermal head 5 is in the

position in whichthe laggpusitetinggangist 64 ks ghvnein Fhewte 36, ¢heis in the

.-position in which it is spaced.therefromin the initial state, it is always
‘possible t® 25 triggexj Levelr| 31 d&t oneiratedupem lenprgigatiom of Hdepekactrepranpt
‘which it is spaced_fromthe platen sheet 45 because the head SI ut.ch

plate 27 is dividéd ¥ Shttegktng phrithe RAcdSTHE P BY ST Bt PHR 161 the
fLectrormanet 53 et o HR ph? s LGB S AP AL B
R 'of-the'arrow K. Because the energisation time of the
‘electromagnet 33 is shorter than the rotation time for the
10 large rotating angle @,, the trigger lever 31 is already
returned back to the standby state before the projection 27g of
~ the head clutch piaté 27 passes the part 31a, whefeby the
'projeétion 27g is locked by the p&rt 3la to interrupt
transmission of torque to the head clutch 30. In other words,
.'15 the head clutch plate 27 is set at the right hand end of the
range corresponding to the small rotating angle'el shown in
Figure 4 and the thermal head 5 is set in the position in which
it is spaced from the platen sheet 45 as shown in Figure 7.
H: —/ - The situation described above is illustrated graphically
20 in Figure loOa. -
Aé'described abové, irrespective of whether the thermal
head 5 is in the position in which it is pushed against the
platen sheet 45 or is in the position in which it is spaéed
% ' ' therefrom in the initial state, it is always possible to
25 initially set the thermal head 5 in the position in which it is

‘spaced from the platen sheet 45 because the head clutch



5 g the trigger lever 31 is rotated in the direction opposite to the
fey Qw.'C upon energi zation of the el ectromagnet 33, the part 31b of the
Zgger lever 31 is also disengaged fromthe projection 20e of. the -paper
feeding clutch plate 20, but the paper feeding clutch plate 20 does not
rotate 10 since it is |ocked by the switching | ever 34. \Wen the
inirtial setting of the thermal head 5 has been conpleted, the carriage 4ws
returned back to the standby posiyéon (the left hand end in Figure 1) by
means described bel ow, thus conplréeélng the whole of the initial setting. 15
2. Printing Wien the nmotor 11 is rotated in the direction of the arrow H
to turn the carriage shifting shaft 7 in.the direction of the arrow |, the
carriage 4 is noved in the dirggt%on of an rromlh%% igure 9) by neans of
the engagenent betRi&R 2pis divide é‘“&%r‘ﬁeﬁb‘% BRY ‘g rm 50 nounted on
the carriage shifting shaft 7 .and the carri | L1 [ns la. At this
time, the thernal ?{‘eegal%%‘%’-‘ i-tr?'mfah‘?aft ﬁgeéietq'leg%z%ig%ﬁvﬁ% é?u"?? l|pés spaced fromthe

pl aten sheet 45 as ' | QHh &’ Lhe dobstich Limel BSr 9N bidl setting.
In this state, 25 sei@%ht hué-'%egd %tfsﬁ?%g rod 4371 s pughed by the part 4la

of the head lever 4lbytBy thgn dina@Cidz08, ORROSE &8 B nbbin REAO\VwhierdO t hat
the parts 43a of the head pushing rod“43 turns the winding |ever 48 in the

direciton gpposit etHeOttitRyedl Iever 31 a8 wotacsdllih tHe dhriexitidheppbsidieng drive
gear 51 is disengaged = ' - _
to the arrow C upon energization of the electromagnet
33, the part 31b of the trigger lever 31 is also disengaged
from the projection 20e of the paper f_eé_ding clutch plate 20,
bjlt. the paper feeding clutch plate 2(_)_ does__not_ rotate
10 . since it is locked by the switching levex 34. When the
Ainitial setting of the thermal head 5 has been completed,
the carriage 4 is returned back Ito the standby position
(the left hand end in Figure 1) by means described below, thus
_completing the whole of the initial setting.

15~ . 2. _Prj.nting

_ When the motor 11 is rotated in the dire__ction of the
arrow H to turn the carriage shifting shaft 7 in the direction U
of the arrow I, the carriage 4 is moved in the di;ection of._
an arrow M (Figure 9) by means of the engagement between |
20 the carriage shifting worm 50 mounted on the carriage
shifting shaft 7 and the carriage shifting pins la. At this
time, the thermal head 5 is in the position in which it is
spaced from the platen sheet 45 as shown in Figure 7
as the result of the initial sett:i.n__g._ In this state,
25 the head pushing rod 43 is pushed by the part 41a of the

head lever 41 in the direction opposite to the arrow F so



“fromthe rack Ib (two-dot chain lines in Figure 9). Thus, 5 even
:the carriage 4 is noved, winding of the thermal ribbon 6a is not effect
" When the carriage 4 reaches the position where printing is to be nmade o
“the_printing paper 49; the electromagnet 33 is energised. The sw tching
“lever 34°is disposed in 10 the position shown in Figure 4, as
. explai ned' bel ow. The energi zatiop,tine on this occasion is set shorter than
the Yotation tinme of the head cl Gf'ch plate 27 for, the small rotating angle
- lerr] More specifically, it becones possible to rotate the head clutch
- 30 one division 15 at atime by returning the trigger lever 31 after
.the latter has been rotated to disengage the part 3la fromthe projection
27e of the head ckbdtcithelmires MBaaptl thlcheadgphshing ehd 3B hasnshsbe operated
- t hereupon, but before the projection 27f passes the part 3la. The head
“clutch 30 is rotavinfling lever 4§ datthend@citon opgosibie ter thsy arewniGugh one
~.division upon energization of the el ectromagnet 33, so that the head cam 42
" .tones into the po3ftd sASKYORR Whicktya reinding drivhe sedeStals KiaeR®IPd pushed
-_:against the platen sheet 45, thus permitting printing to occur. \Wen the
“thermal -head 5 i sTERRithe Zagki 1R Ry oot Ahain %&“es in Figere nt-n&srer mal

<71 bbon 6a i;s melted so as to be transferred ontp the LDt per 49 to
~ieffect pri i ng. eve"o‘fh_?'hé:g‘ﬁt‘f‘?éf eng,fsogﬁ‘éi?sewﬂ%nﬁe d%gg’gﬂ% rod 43 is
-~nmoved in the di reghi)b%g é’af i%hgotagggé@tgdy\hi | e being _

When the carriage 4 reaches the position where

\_/ o _ pﬁinting is to be made on the printing paper 49, the electromagnet
33 is' energised.- .T_he switching lever_ 34 is disposed in
10 the position sm_ in Figure 4, as explained below. The
energization time on this occasion is set shorter than the
rotation time of the head clutch plate 27 for the small
rotating angle 0 - More specific;lly, it becomes
pos#ible to rotate the _head clutch 30 one division
15 at a time by returning the trigger 1ever_31 after the latter
has been rotated to disengage the part 31a from the projection
278 of the head clutch plate 27 and the head clutch 30 has
been operated thereupon, but before the projection 27f passes
fhe part 3la. The heé.d clutch 30. is rotated in the direction
20 of the arrow K through one ‘division upon energization of the
‘ - electromagnet 33, so that the head cam 42 comes into the
| position shown in Figure. 8. and the thermal hea_d 5 is pushed
against the platen sheet 45, thus permitting printing to
occur. When .the thermal head 5 is energized in this state,
25 ink in the thermal ribbon 6a is melted so as to be transferred

onto the printing paper 49 to effect printing.



x#Ttion of the arrow G by virtue of the spring 52 5 So as to

ge the winding drive gear 51 with the rack | b. Wen the wi nding drive
gear. 51 is engaged with the rack Ib and the carriage 4 is noved in the
direction of the arrow M the w nding gear 53 and the w nding shaft 54 are
both rotated in the direction opp‘%’@i‘te to the arrow Gto wind 10 o
the thermal ribbon 6a. As long as the characters, etc. to be printed are
present, the carriage 4 continues to nove in the direction of the arrow M
in the state described above. If a blank portion |larger than _a certain
extent 15 cont i Prudhe othepchand.  hecaper thadesd BIRPARI FPAndi ng is to be
made, the el ectromagnet 33 is energized so that the head clutch 30 is

operated to rotat -k 18; thes ALTFCtinR ofethf AERY%E P30 the position
shown in Figure 7, the_therpmal . heat C s,,into {.he aced position and
the 20 wi ndf4F eﬁﬁyvég%%’?% ?%a%:‘;’ge%hgeaﬁ%anc# 1??0%?’? Z}grgsc%uf’bquas a
result of which thg ri. [ oye. ' ; t] M:‘I&ji g of the
thermal ribbon 6a llns%§% odﬁggg?fér‘f §¥ @rge&af?g %g’gi ﬁﬁ{?ﬁg %ﬁ?ﬂ% ers, sgt c. to be

printed, the el ectLpugonPlndid SneRahaiREriR bokase Jite bgad cl utch 25
by one di Vi si on, ereby the thermal head 5 is pushed agai nst the thermal
sheet 45 for printjif§ 1p. whedf'the winding drive gear 51 is engaged with
the rack 1b and the carriage 4 is moved in 'the- direction
of the arrow M, the winding gear 53and the winding shaft 54 \.J
are both rotated in the direction opposit';e to the arrow G to wind
10 up thé the.rmai ribbon 65. As long aé the charaéters, etc.
" to be printed are present, the 'carriége 4 cohtinﬁés to move
in the direction of the arrow M in the- state descr:.bed
above. N |
If a blank bc;rtidn larger than a certain extent
15 continually appeérs in one line on which i:rinting is to
be made, the'eiectromaénet 33 is énérgized so that- the
‘head clutch 30 is cﬁérated to rotate by one divisioh, the
‘head cam 42 comes into .the positioﬁ shown in Figure 7, the U
thermal head 5 comes into .the spaced position and the
20 ' winding drive gear 51 is aisengagéd from the rack 1b,
&s a x‘esﬁlt of which the carriage 4 is moved at thé .same time as
winding of ﬁhe thefmal riﬁbon 6a is é'i:oppéd. | |
'If there are agaiﬁ the characters, etc. to be printed,
the électromagnet 33 is energized to rotate thé héad clutch
25 by one division, whereby the thermal heéd 5 is pushed against

' the thermal sheet 45 for printing.



. operations, the thermal head 5 is always set in the spaced position as
-shown in Figure 7. 5 3. Paper Feeding and Carriage Returning.

the printing is conpleted, the polarity of energization of the notor 11 is
-switched so as to rotate it in the backward direction (opposite to the
arroy:E). Upon backward rotation 9f24he notor 11, the shifting gear 15, the
- 10 carriage shifting shaft 7 and the carriage shifting worm50 are
call rotated also in the backward direction (the direction of an arrow O,
"Figure 4). The backward,raotation of .the carriage shifti ‘wor m 50 causes
-thg carri)age 4 to mveq?h%gt%famgﬂgegffi%nﬁ g’p’ﬁo%ft@“? FRMEPPS M and return

15 back to thepstandhyoPent tdale oPbsstibhs, HhkfiHerdan®asald i s rotated
‘backwards (in the direction:of  the arrow 0), the switching lever 34 is

~turned in the directiomighyaked! {0Whe spBedIghsitien W LRI %n Ftii%m?'é and the
-.stepped portion 15e of the end face cam 15a (Figure 4, Figure I1(a)), so 20
-that the part 34a i7s engaged with the cutout 27b of the head clutch plate

~ - 27 to l.ock the head clutch plate 27 (Figure 6). Meanwhile, the paper

-~f eedi ng cl ltgtch pl aBe ZXapes Fhedbmf)af® CantiddacretirAing.20b t hereof fromthe
~‘part 34b of the switching Iever 34. Vhen the electironagnet 33 is 25

~energi zed in this stat &het Ithet priggémg lievempddtdds ther pelhriimytdfe direction

-“opposite to the arrow C so that the parts 3la and
- , - energization of the motor 11 is switched so as to rotate it in

‘When printing of one line is conpleted through a repetition of the abov

. the backward direction (opposite to the arrow E). Upon
~ backward rotation of the motor 11, the shifting gear 15, the
10 carriage shifting shaft 7 and the carriage shifting worm
50 are all rotated also in the backward direction (the
- direction of an arrow 0, Figure 4). The backward rotation
of the carriage shifting worm 50 causes the carriage 4
| to move in the direction oppo_site to the arrow M and return
15 back. to the standby position. When the shifting gear 15 is
rotated backwards (in the direction of the arrow ‘0) » the |
switching lever 34 is _turned in the direction of an arrow
P through the switching pin 35 and the stepped portion
15e of the end face cam 15a (Figure 4, Figure 11(a)), so
20 that the part 34a is engaged with the cutout 27b of the
head clutch pJ.ate 27 to lock the head clutch plate 27 (Figure
6). Meanwhile_, the paper feed_ing clutch plate 20 is
disengaged at the cutout 20b thereof from the part 34b
of the switching lever 34. When the electromagnet 33 is

25 . energized in this state, the trigger lever 31 is turned in the

direction opposite to the arrow C so that the parts 31a and



31h. t hereof are res;iecti\/el y di sengaged fromthe projection 27e of the head
dich plate 27 and the projection 20e of the paper feeding clutch plate

.ut- the head clutch plate 27 is not driven because it 5 is
ed by the switching | ever 34. \Wen the paper feeding clutch plate 20 is
eased fromits |ocked state, the paper feeding pawl 19 is rotated in the

diirection of the arrow A by virtue of the spring 22 to be engaged with "whe
paper feeding 10 rat chet wheel 16a, so that rotation of the paper
feedi ng ratchet wheel 16a in the dBection of an arrow Sis transnitted to
t he paper feeding driving plate 21.through the pin 2la. Rotation of the
paper feeding driving plate-21 is transmtted to the paper feeding roller

46 15

(Figure 7) through the paper feeding transm ssion gears 22,

23, the paper feedipgthpreef 424 redpecpivedy disedgaupdkfxsip B8 and t he paper
feeding shaft 10 (Figure 1), thereby feeding the printing paper 49.
Ener gi zati on of t HREe¥dCRotiEgAEIthe3heagd ebichnekateudt iardt¥e printing paper

20
backwar ds,

49 is fed by a certain_anmount. \Wien the notor 11 is rotated
paper f@’@é?%f’szoéoﬂf)ltélfeﬂapz?ﬁdfﬁ‘?éﬂgt%%?f‘?’ffg@% i s returned

back Lo Uhe ot andi oest 1500 0 LIS, RSk iG] T (0 S0P Lhe

The motorg 11 i's aga) RoGRR' # 38 S eBfidP1&l&d3hD

10

15

20- -

25

When the paper feeding ciutch plate 20 is released

from its locked state, the paper.feedin'g péwl 19 is \J

rotated in ‘the direction of the arrow A by virtue of
the spring 22 to be engaged with the paper feédirig
ratchet wheel 16a, so that rotatibri of the paper
feeding ratchet wheel 163 ' in the direétioﬁ of.. an arrow S
is transmitted to the paper feeding driving plate 21
through the pin 21a. Rotation of the paper feeding driving
plate 21 is transmitted to the paper feeding rolier 46 |
(Figure 7) through the paper feeding transmission géars
22, 23, the paper feeding gears 24, the paper feeding knob
25 and the paper feeding shaft 10 (Figure 1);' thereby
. feeding the printing paper 49. 'F...ne'rgization of the
electromagnet 33 is continued until the printing paper
49 is fed by a certain amount. When the motor 11 is rotated
backwards, paper feeding is completed and then the carriage
4 is returned back to the standby position, and the

motor power is turned OFF to stop the printer.

4. Printing/Paper Feeding Subsequent to Second Line

The motor 11 is again énergized to' be rotatea in

&®

L2

(1]



-direction of the arrow M At the starting tine of rotation of the noto
the switching lever 34 is |ocking the head clutch 30 as shown in Figur
When-~t he 5 shifting gear 15 is rotated in the direction of the arrow
|, the switching lever 34 is turned in the direction opposite to the arrow
-P thggugh the switching pin 35 and@&he stepped portion 15f of the end face
. cam 15a (Figure 6, Figure I{fib) , so that the paper feeding clutch 23 is
.. | ocked and 10 the head clutch 30 cones into the operable state
- (Figure 4). Ther eafiectirddt@oploeNthed@radil al, NanRapRisihe @k Netirk-€igy @i Ng as
-mentioned above will be repeated. A description relating to operation of
cthe carriage 4 in tdaog¢ dndihe gosedtion afasherrtéved. atothe antdrtingt her ef ore
15 provi ded bel ow. Figures 12(a) to 12(e) are views of the area T in
- Figure 1 as seen f#Ha&e ehaotation ehdhFimpioe U3 the switbingiavewiddwis aken on
~:the'line V - V of Figure 12(d). A shifting |lever 101 is provided at one end
- “{hereof 20 vﬂ"t"%i%ﬁ PR heef It gA A BF Shae Hin Rigwge ooy ¥hemshef t he

rcarriage s?ifti ng h an_aperture ic

rrm50, the_pin | da _passing,throu
“formed in fhe caseg@.{‘:g}ﬂ?ebg?‘ﬁ ﬁ'lsl H TP 'f'L’bthsdiﬁFﬁ?Fg‘eﬂf e tHEBttrer end
“thereof. with a pi ' lLeh rs .one .end,.of sprin 02 for
:urging the pin 10;}613%91&21'%&12%%%3%jl'%ﬁ:%neéixf'%lﬁiﬁ %jfrefﬁie"nc%??"l%&é% shifting

s 2?; E agl 'y N the dirQLth®arpby 3NeRidugl dhe bRAAL biN%s EYFtnd UkepBLdY

portion 15£ of the end face cam 152 (Figure 6, Figure

the direction of the arrow H, thus causing the carriage 4 to nove in t@\

N\ | ' llEb)'_) » 80 that the paper feeding clutch 23 is locked and
1o the head clutch 30 comes i#to the operable state (Figure 4).
Thergafter, the printing and the paper feeding/returning
as mentioned above will be repeated.
A deécription relating to operation of the carriaée 4
in the standby position was omitted above and is therefore
15 provided below.
Figures l2(a) to l2(e) are views of the area T in Figure
1l as seen from the rear, and Figure 13 is a sectiénal view |
 taken on the line V - V of Figure 12(d).
A shifting lever 10l is provided at one end thereof
20 with a pin 10la engageable with the groove 50a of the
carriage shifting worm 50, the pin 10la passing through a.n.
b aperture lic formed in the case 1. The shifting lever 1Ol is
provid=d at the other end thereof v_rith a pin 10lb against which
bears one end of a spring 102 for urging the pin iloib
25 substantially axially of the carriage shifting shaft 7 in the

direct_ion of an arrow U, the shifting lever 10l being rotatably



- mounted on a shaft |d provided on the case L. The shifting lever 101 is
mted inits rotating range by virtue of the aperture 1c in the case 1,
apd“it is so set that, as shown in Figure 12(b), when turned as far as
possible in the 5 direction of the arrow U, the distance between the
pin=l Aa-and the nost right hand shifting pinla is equal to [err] As w |l
be -appreciated, the pin IAa, in noving between its Figure 12(a) and Fi gere
12(c) positions, noves substantially axially of the carriage shifting shaft
7 so that it is always 10 sulsgantial ly aligned with the shifting pin
la.; The operation of this construction wll be described bel ow. Wen the
carriage shifting pins |la are engaged with the helical groove 50a and the
carriage shifting abafted’on 2 sidfat Bil provided ok rthetdase nhiTed €ra€dimy duri ng
paper feeding and returning, i.e. in the direction of the arrow 0, the
carriage shifting Wheven 301 iis Iimited noyéts trobeticdy tdngerbylviiytie of the t he
direction opposite to the arrow M by virtue of the engagenent between the
carriage shifting pperture kgndntthe free dalangy b \is sOsehihat, t4r/e showm | age '
shifting worm 50 reaches the position shown in 20 Figure 12(a) in
which its groove 588 FégaS%sl%g) H¥heR YERERD ag nkprgeRdeEsihien iR Heecar ri age .

S 111G LS 12 YL, 5,10 LU aeeon BIPHETE el kP e L Qh o0 P 15
and the most right hand shifting pin la is equal to 2t1. As will
be appreciated, the pin 10la, in moving between its Figure .
12(a) and Figure 12(c) positions, moves substantially axially et
of the carriage shifting shaft 7 so that it is always
lo substantially aligned with the shifting pin la. The operation
of this construction will be described below.

-When- the carriage shifting pins la are"engaged with the
helical groove 50a and the carriage shifting shaft 7 is rotated
in the direction which occurs Guring paper feeding and returnixig;

15 i.e. in the direction of the arrow O, the carriage shifting
vorm 50 is first moved towards the right, i.e. in the direction
opposite to the arrow M by virtue of the engagement between W,
the carriage shifting pins la and the helical groove 50a until
the carriage shifting worm 50 reaches the position shown in

20 Figure 12(a) in which its groove 50a ceases to be in drive

engagement with the carriage shifting pﬁ_i.ns la but is in drive



end, as seen in Figure 12(a), of the aperture 1c. Wen the carriage 4
“nmoved rightwards in accordance with the engagenent between the carrifa
“shifting worm50 5 and the fixed carriage shifting pins |a,
.slant face of the groove 50a. of the carriage shifting worm50 pushes
-against the fixed carriage shifting pinlain the direction of the arrow M
- and, sdue to reverse force, the carriage shifting worm50 and the carriage 4
are noved in the direction 10 opposite to the arrow M The

- operation will now be descri bed wi-t & of erence to Figures 12(a), 12(b),

- 12(c), 12(d) and 12(e). Assuming that the carriage shifting worm50 is
‘rotated in the direction of the arrow O, Figure 12(a) shows the 15
“condition where the carria worm 5Q i s about to be di sengaged

. fromthe nost right IAFE r"f%b‘ *é%g??ﬁ?éip‘r*ﬁcws é:ﬁ‘etﬁé?hﬁali‘ar‘ﬂdage
+shifting shaft 7 is further %rp%t?tpp tion ot e arrow 0, the
mnrn1 5 8RBT

< groove 50a of the carrfage s engagenent

JWith the most right handpRQ the carriaG@'d Iigﬁlﬁ‘?vgg#itgh&%ﬁaknir* aij:"lown in

+Figure 12(b). Wen the carriage shifting r Fot at ed

cin the direction of Jikg e %a@eméxﬁebéﬁfé'ehaﬁﬁ ek Jiélghmifﬂg%ﬁa%m be
“hoved rightwards fromthe position shown in Figure - since the force of

_the spring 5102 for wngite Eheedpcardidhe shniffing pins la, ttlhe élian€ctdcen of the
carrow U is smaller than the frictional | oad on tThe carriage 4 in the
direction of the arrcfwthg groove 503 of the carriage shifting worm 50 pushes
o -againgt the fixed carriage shifting pin la in the direction
~ " of the arrow M and, due to reverse force, the carriage
shifting worm 50 and the carriage 4.are moved in the direction
1o opposite to the arrow M.
| . The operation will now be described with reference to
quwlﬂﬂ,umhlud,mm)mduéh'
Assuming that the carriage shifting worm 50 is rotated
in the direction of the arrow O, Figure 12(a) shows the
15 qondition wher; the carriage shifting worm 50 is about to be
disengaged from the most right hand carriage shifting éin la.
k“/ _When tpe qarriage shifting shaft 7 is further rotated in the
| direction of the arrow O, the groove 50a of the carriage shifting
worm 50 is released from engagement with the most right hand
20 carriage shifting pin la, as shown in Figure 12(b). When the
carriage shifting shaft 7 is still further rotated in the
dirgctiop of the_arrow O, the carriage shifting worm 50 cannot
be moved ;ightwards from the position shown in Figure 12(b)
since the force of the spring 102 for urging the pin 10la in

25 the dirgction of the arrow U is smaller than the frictional



geient in the groove 50a. Then the pin | O a abuts against the |eft hand

agf the aperture 1c and is 5 t hereby stopped. This state is
showa-in Figure 12(c). Wen the carriage shifting shaft 7 is further
rotated in the direction of the arrow 0, the carriage shifting worm50 is
moved ri-ghtwards to the position shown in Figure 12(d), in which the pi'Y‘fL
|d'ais at the left hand end of_ _helical 10 groove 50a, due to
the reverse force of . the pin Aa.” Still further rotation of the carriage
shifting shaft 7 nmerely allows the pin |Oa to reciprocate between the
positions shown by the solid li.-nes and the broken lines in Figure 12(d).
The carriage shifting worm50 is thus now 15 - in idle rotation. How
the pin la is brodgkt onnthe drirviagedydgethendiicthon laf the eruge Mshifting worm
50 by rotation of the carriage shiftirelg shaft 7 in the direction of the
arrow | is next d&%rﬂiﬁe{fﬁlﬂgs thus moved in ppe fireeticn of e a¥¥PYiM ®Y shaft

7 isrotated in the direction of the arrqw |, .the ring 102 causes the pin
| a to nove al on§®t§f& @foid‘i?ee%&e‘ﬁf‘tt'ﬁ’é tgfr%‘@f’?’%rﬁ% Hhe Salf‘l}qliom t he

Th@?‘pin A ais thus noved in the direction of the arrow M by reason of its

position shown in ‘ingsuragailn(zi_,lq:g%het g&%g#%% %@Qﬂeearﬁgaﬁért e apefture lc. In =

this state;, the 2 ance ween tHhe prn X ang e nost right

hand  carriage gfifdyNPedplal Anis RIS 1e! Oncth 1 FIFRAE 19kDer

When the carriage shifting shaft 7 is further rotated

in the direction of the arrow O, the carriage shifting worm )

- 50 is moved rightwards to the position shown in Figure 12{4),
in which the pin 10la is at the left hand end of the helical
10 groove 50a, d\_:e to the reverse force of the pih lola.
. Still further rotation of the carriage shifting shaft 7 .merely
allovws th.e pin 10la to reciprocate between
the positions shown by the solid lines and the broken lines
in Figure 12(d). The carriage shifting worm 50 is thus now
15 - in idle rotation.
How the pin la is brought into drive engagént
~with the carriage shifting worm 50 by rotation of the carriage
shifting shaft 7 in the direction of the arrow T is next
describgd; | | |
20 _ When the carriage shifting shaft’ 7 is rotated in the
direction of the arrow I, the spring 102 causes thé pin
10la o move along the groove 502 in the direction of the
arrow U from the position shown in Figure 12(d) to the
right hand end of the aperture 19_. Iﬁ this staté , the

25 ‘distance between the pin 10la and the most right hand

V]



- multiple of the pitch [err] (see Figure 12(e)). The pin I da abuts ag
_the right hand end of the aperture Ic and is thereby stopped. Due to fhe
the carriage shifting worm 50 starts noving i n\th€

reverse 5

force,

direction of the arrow M The carriage shifting worm50 is noved to the

position shown in Figure 12(a)}%©-that the groove 50a of the carriage

=shit{£ng wor m 50

. shifting pins |a.

~ further noved in
i nvention has bee

is brought into engagenent with the fixed carriage

10 Thereafter, the carriage shifting wormb50 is

the direction of the arrow M Although the present

n described with reference to an enbodi ment in which it
.- applied to a ther ngdrribghshefeingi piirella fshequadlveqtatonod sobdlothédr ted to 15

" this enbodinent and is al so applicable to all appafatus in which power
“transmission is pemfldipbsl ofisthegpitait t{ietsee |Righbe 1dehr.at us described above,
“two clutches can be independently controlled with the aid of the control of

" a | ocki ng nmenber

s~ Totor 11 and the

34 ef Teepéd I9)afahukarayabpek whe drigbt diand rendf of (Fhe

provi sion of a single electromagnetic menber 33. Thus

a

it is not necessar3PEEVREPEARK §F tHhereky sconnsfndivet t2 the¥eESShi ch are

. expensive, have a
= §pace. Thi § enab

AR Hecrapen Bidinal e 5 Bhefndvly WU D

-transni ssion appar gt i LSk fudnghloils. he (18- DL LRl £edhg YoMl sL O De

'freduced.

1o

15
u

20

moved to the position shown in Figure 12(a) so that the
groove 502 of the carriage shifting worm 50 is brought
into engagement with the fixed carriage shifting pins la.
Thereafter; the carriage shifting worm 50 is further moved
in the direction of the arrow M. |
Although the present invention has been described
with reference to an embodiment in which it is applied to
a thermal transfer printer, the invention is not limited to
this embocdiment and is also applicable to all apparatus
in which power transmission is performed using clutches.
In the apparatus described above, two clutches can
be independently controlled with the aid of the control of
a locking member 34.effected by forward/backward rotation of

a motor 1l and the provisiocn of a single electro-magnetic

|

is



32 11 11l CLAI MS 1. A power transm ssion apparatus conprising a
rotatabl.e clutch nmenber having differently shaped first and second abutnment.

‘me whi.ch are respectively engageable by a clutch control menber to

pr t rotation of the rotatable clutch 5 menber; an el ectromagnetic
meAb€r for controlling the position of the clutch control nmenber so as to
permt or prevent novenent - -of the rotatable clutch nenber, the clutch

control nenber being respectively novable into and out of engagenment wth
the first and second abutnent meald-of the rotatable clutch 10 menber

so as to permt the latter to be noved either through a relatively small
angle [err] or a relatively |large angle 02F where[err] being a positive
integer; and 1 menean3.f Ohuss ¢t eid noeingcesdariy Ny ehployl eattthepagneti c

menber in one of its two states either for a period shorter than that 15
requi red for the retestadimaguéticchenhenbarhich arevestensinegghhavee aangl e or for

a period longer than that required for the rotatable cl-.utch nenber to nove :
t hr ough the angl e }aige] nber Ao PRESS t fth OFPRY AcA¥gR cRoMBE 4ft to nove

t hrough the angle 20 - 2. A power transm'ssion apparatus as clainmed .

" in claiml in whicfPhe "g’d'?de‘l?fl?é%t'%?ecﬁt'tﬁé?e?‘é’cf’?%gﬂ%t% menber is :
- energl satg on ther egviet transmission apparatus itself and thus of the printer as '

a whole to be'reduced.



33 1 1111 11111 11111 *C L M S 3. A power transm ssion apparatus as_
clainmed inclaim1 or 2 conprising a notor arranged to rotate both ik
first angular sense and in an opposite angul ar sense; first and sec 5
clutches which are drivingly connected to the wy\eﬁs}ai S
rotatahle clutch nenber forming part of t3#e said second cl utch, e said
cl ut-&ﬁ,c'ontrol menber bei ng novabl e between a g?ﬂ Mi"”l gy Whi ch it
engages both the first and second clutches to mm sm ssi on
t heret hrough and a second posiicipmiznMwhich it is spated"froom*10  both
the first and second clutches so as to permt drive transm ssion
“therethrough, the said el ectronmagneti c nenber being arranged to nove the
:clutch control menber between said positions; a |ocking nmenber novabl e

:between a first position, in which it locks the first clutch to prevent
‘drive transnission 15 A PoweRdTaRspigaier BEPALAGYS t FAEPELTIFAJR Rt eand a

second position in which it |ocks.th cond cl ptc O prevent drjve

fransni gsi on t her etHPETRyFBRT E‘SY”’tgngi%eefg?&gl' ﬁﬁﬁe!a % ’ff[lamb‘gsslef?%dn control
- :menber connected tq ' C r. | | L t ckin

‘menber, the arrangear]%?#eqﬁg?%ag{ss&%%&t %g% r\%h%én&gﬁéwme?g%e%? gt saiér:l%tt hlg s;ig

i’{irzt i’ingﬁl gr SeNsgonthl amiiaStd i RAvERNLbAtITRDL tne atbratatfaeciidcht clutch
- 1O Dbe | ocke

5 ‘member; an electromagnetic member for controlling the

-position of the clutch control member so as to permit or prevgnt
\4; . movement of the rotatable clutch member, the clutch control
member being respectivelf movable into and out of engagement
with the first and second abutment means of the rotatable clutch
10 . ‘member so as to permit the latter to be moved either through
a relatively small angle 91.0r a relafively large angle 62,
where 61 + 92-5 360/n, n being a positive integer:; and
means for selectively setting the electromagnetic member
in one of its two states either for a period shorter than that
15 required for the rofatable clutch member to move through the
- angle 61 or for a period longer tha; that required for the
rotatable clutch member to move through the angle 01 but
shorter than that required for it to move through the angle
| 92.
e i 20 - 2. A power transmission apparatus as claimed in claim 1 in
which the said one state of the electromagnetic member

. is energisation thereof. .



he I ocking nenber to prevent drive transm ssion therethrough, and when

notor- i-s rotated in the opposite angul ar sense, the position control

er causes the second clutch to be | ocked by t he | ocki ng nenber to
prevent drive transm ssion 25 t heret hr ough 4, A power
transm ssion apparatus as clainmed in'¢laim3 in ‘Wwhich the clutch control -
menber-is a trigger | ever having arns 3fhi ch ‘ engageabl e v
wth parts of the first and second cl utches. Immlrmlﬂlmt"lllﬂ“ power
transm ssion apparatus as clainmed in claim41nhitch®t he € ectronagnetic
nmenber has an armature which engages a said armof the trigger |ever,

energi sation of the el ectromagnetic nmenber noving . the t”g%ma | ever from
one of its posid 0ASPAWE Tt FEengRkgsion j3pparatus; as claimed, dRefldiansni ssi on

apparatus as clainmed in apy of clains 3-5 h. t osltlon control
menber has a’ cam®fhf GP=BHt gsaa{mﬁﬁftarﬁn?en‘gtf’b’&‘%a lﬁ?ﬁ‘o’e A power
transm ssion ap r%al}lsguilgr cslegls%rﬁag, | En o%i?% ai]gﬁﬂéjz s@n&é alfﬂ-gl: i n which

the trigger |ev pos con menber ar e nounted on

the same shaft, | 'Lipaahsgrwlgk waﬂvmsimoan&%a £ xgd to said
shaft and driven y t notor. 8. A power “transm ssion apparatus as
claimed §n any nsa‘torpléiensai% Zot&tabﬂémuwﬁ_n{e&s&t EQrERihBart DEathe0Cki Ng

- lever 20 having arns which are respectively engageable with parts of
said second clutch, the said clutch control member being

movable between a first position in which it engages both the

first and second clutches to prevent drive transmission : \,J

therethrough and a second position-in:which it is spaced from
10 both the first and second clutches so-as to permit drive
transmission therethrough, the said:electromagnétic member
being arranged to move the clutch control member between said
positions; a locking member.mo§able betwgén a_first position,
in which it locks the first clutch to prevent drive transmission -
15 - - therethrough but not the second clutch, and a second position
in which it locks the second clutch to prevent drive
transmission therethrough but not the first clutch; and
. a position control menber connected to_said motor for controlling -
the position of the locking member, the arrangement being such that
when the motor rotates in the said first angular sense, the
20 .position control member causes the first clutch to be locked
by the-loéking member to prevent drive transmission therethrough,
and when the motor is rotated in the opposite angular sense,
the position control member causes the second clutch to be

locked by the locking member to prevent drive transmission

25 therethrough.
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“the first and second clutches. 9. A power transm ssion apparatus
clainmed in claim7 in which the said shaft is a carriage shifting shgt

which is rotatably nmounted in fixed structur nd which is 25 al
to shift a carriage linearly, the said carrim and
novable with respect to the fixed strucjure.- H"I"H” 11111 11111
1111Qi5fi._ C L N S * 10. A power transm my’% s claimed in
cl ai M9 _conprising an axially novabl e menber whi ch, its @on d to said

carriage and which is splined on said carriage shifting shaft so as to be

~axially novabl e thereon but non- rotatable with respect thereto, the
axi al ly novabl e nenber having an external he iscgl

rQQve,. t being a row
of equal |y spacefi- apaPtPIVeReHF ERFHITIRG PEREW & a?g'%cf%gdgﬁﬁt he fixed
- structure, are a L%n%gﬁxaﬁh lr!'l)(lltglfx dier AR LALE s SN ki flrSh&fdr and are
' elica t 10

engageable with sal groove so tha rotation of the

carriage shifting,shaf Lr(ﬁgwﬂigﬂ LSk ARPGELEve 5L LNGasaBI 8 SwilthepLddsl | age to

- ffove in a given axial direction and rotation of the carriage shifting
shaft in the oppggide aiwit ana SRBSM cducesl he carriage to nove in the

opposite axial direction. 15 11. = A power transm ssion apparatus as

~tlained ig clains10 compsdwei Ntranssidsdbardrpardtusaas alejmevbinbtl@inhi fting pin
whi ch is engageable with the said helical groove, urging neans

4 in vwhich the electromagnetic member has an armature which

engages a said arm of the trigger lever', energisaﬁion' of
S the electroménetic menber moving the trigger lever
from one of iﬁs éosiﬁions to the other.
10 6. A power transmission apparatus as claimed in any
of claims .3-5 in which the position coritrol member has a
cam which éngages a part of the locking member.
| 7. A power. transmission apparatus as claimed in claim
4 or 5 and lin claim 6 in which the trigger lewver
15 and the posi.tion control member are mourite'd on the same
shaft, the position control member being a gear fixed to said
shaft and driven by the motor. |
| 8. A power transmission apparatus_.as claimed in any of-
claims 3—_7 in which the iock:i.ng member is a locking lever
20 . having arms which are respectivelfr engagea..ble' with parts of
the first and second clutches. ' |
9. A power transmission apparétus as claimed in claim
7 in which the said shaft is a carriage éhifting shaft
.which is rotatably mounted in fixed structure aﬁd which is
25 arra:iged to shift a carriage linearly, the .said carriage

being carried by and movable with respect to the fixed structure.



tion, and neans for limting substantially 20 axi al novenent of
t ubstantially axially novable shifting pin in either axial direction.
12. A power transm ssion apparatus as clained in claim1l in which the
arrangenment is such that, ' in a
first angular sense and 25 the s d heli gaged Wt
the fikxed shifting pins, the axially.m)vable H'Wiﬂl .I! nove in the
sai d 36 1 given axial directi s a first

position in which its helical groove ceases to be in drive engagenent with
the fixed shifting pins and in which the axially novabl e shifting pinis

forced by the heljcal groove to it t th d
opposi te axi al 1Irect iOR° "?ﬁrtfﬁ’e’?ms(??%? |agﬁar?tutsh£eg Fsc%?%éaﬁ% élgﬁmlt Ee S(:GII 35’”
first angular sertf% SQUANING 8211 bl I0 VS VRIBE st Corlfiéged LT L her i

- the said given axia I'rection untli e axi ally novabl e nenberreaches a
second position x% Whi §Raktfadachid Anidl) is splinell @PUQiLRASLEage0 be in drive
engagement with the substantially axially novabl.e shifting pin, whereby the

axi ally novabl e r@yipeingVishhed h8nadaoi Be iakielly0matinie; thexkat itare nén-t he sai d

shaft in the angul ar sense opposite to the first angular sense when the

axi al |y govabl e nisthesbleswith irespssti tthemtondthsosisdldy mdyable menbéry hgying

causing the substantially axially novable shifting pin
an external helical groove, there being a row of equally

&z§§grging said substantially akially novabl e shifting pin ih a given axial
S

&

spaced apart fixed shifting pins which are fixed to the fixed

structure, are arranged axially of the carriage shifting shaft N
and are engageable with the said helical groove so that
10 rotation of the carriage shifting shaft in a first angular :
sense causes the carriage to move in a. given axial direction
and rotation of the carriage shifting shaft in the opposite
angular sense causes the carriage to move in the opposite
axial direction. |
15 11.. _ A pomer transmission apparatus as claimed in claim 10
conérising a substantially axially movahle shifting pin
which is engageable with the said helical groove, urging means "\_;
for urging said substantially axiallv movable shifting pin'in
a given axial direction, and means for limiting substantially
20 axial movement of the substantially axially movable shifting
pin in either axial direction.
12. A power transmission apparatus as'claimed in claim
11 in which the arrangement is such that, when the carriage
shifting shaft is rotated in a first angular sense and

25 the said helical groove is engaged with the fixed shifting

pins, the axially movable member will first move in the said
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axial direction, the axially novable nenber then being caused to trav
the axial direction opposite to the said given axial direction so that

said helical groove 20 is successively in drive engagerent with the
substantially axially novable shifting pin an ' L ng pins. 13.
A powgr.~transm ssion apparatus as cl ai mef in almunnm‘!)'m,ﬂiM”LM| ch the
- subst@intially axially novable shifting pin is carried Dy ting | ever
.which is acted on by a 25 spring to urge the substantially axially
novabl e shifting pin in the said given axial direction. . 14. A power

-transm ssi on appar atus as. | Al gifcjnnuggm of 2chahdBaldidse gobitfoinch the
|

~substantially axi a y movabl e s ting pin is always substantially aligned
with the fixed shifliNGeRi AS1ical groove ceadds to béh iROAFive! érfjagehbsari ON
.apparatus as clained in any of clains 12-14 in which when the substantially
axi al l'y novabl e sRkiskhif@ pi¥ed shiftingSpinsnaid ig wdshttlenaxialifle sai d gi ven
axial direction it is spaced fromthe nearest fixed shifting pin by a

“di stance equal to mvabild ispifriof pire ipifariged (by the helicsl grreve| %dt8hifting
pins. 16. A power transm ssion apparatus as clainmed in any of clains
9-15 i.n whi ch t he Hppbing pesitdensimpihe HALRMPEIMMPXIAYS ALESCEPRe |inearly

.movabl e carriage carrying a head nmounti ng nenber Qp whi %h is nounted a
‘'t hermal head. the fy&iher rotation of the said shaft in the said first

. L . (
to be noved by the urging neans to its |limting position in the said @
\' '-'.

angular .sense' causing the 'ax ia11§ movable menbér to move
furthér in the said given axial directioﬁ until the -axially-
movable memberreéches a second pbsition in which its helical
10 | g:foove cééses to be in arive engagement with ﬁe substantially
axially movable shifting pin, whereby the axialiy movable
member will then be in idle rotatidn; rotation of the said
sha.ft ip the angular #ensé opposi‘l';e to the first angular sense
when the axially movable .me.mber is in the saia sec.on'd position
15 | fiist causing the substa.n_tially axially movable shifting pin
to.be moved by the urging. ﬁ:eans to its limiting position in
the said gim éx.ial direction, the axially movable member then
~ being caused to travel in. the axial direcf.ion 6ppoéite to the
| sa.id éiven axial .direction so that the said helical groove
20 ié succéssively in drive ehgagemant wiﬁh the substanltially
axiallly movable shiftiné pin and the fixed shifting pins.
13. - A power ﬁrahsrhihssién apparatus as claimed in claim
e 11 or 12 in which the substantially axia.lly movable shifting
| pin is carriedﬂ Iby a Shiftiné lever which is é.cted on by a
25 . | spring. to. urge fhe substa-ntially axially movéble shifting

pin in the said given axial direction.



15 - nDuntlng nenber bei ng novabl e betmeen a printing position in
=ch i-n operation the thermal head engages a platen with a record sheet,
Ha thermal ribbon interposed therebetween, and a non-printing position
ich the thermal head is spaced fromthe platen, neans being provided
for nmoving the thermal 20 head between the printing and

non-printing positions. 17. A powerzgtran s as clalne¢¢
inclairm16 in which there is a ribbon take- ﬂ“lm“m"““)mm havi ng a

t ake-up gear which is engageable with a fixed*ratk 'sudst &ntfal Iy throughout
the |inear distance throughout which 25 the carriage.can be noved,
rotation of the take-up gear effecting take-up of the thermal ribbon; the

ri bbon take-up dr|V|n v laﬁg i ng nmenber
* C L M 44 éo &Bﬁe fa egﬁggbg . éﬁéié%igt glxeéﬂﬁack only when

the head mounti n%f”@léﬁl’s 1P toN13 i PRidH kR sBQ§£atdt9;Qny1§xia11y A power

transm ssion apparatus as c¢lainmed-in claim17 in-which the head nounting
menber is engagedobybR pHSfting pin isnElWaes subs€indibIBS albgnddheitml head *
towards the printing position, the head nounting nenber also being

engageabl e by a hbadfied sifthing Pinet at abl e between positions in which the "
push nmenber is respectively pernmitted to push and prevented from pushing

the thefmal head Pmt o PhBOWRT Kransgipeian: peRRratie a§0¢1aimeéu%h%|ﬂ§er

engagi ng a part of the ribbon take-up driving nmenber
gaging P claims 12-14 in which wﬁen the s stantially axially

movable shifting pin is in its limiting position in the said
given axial direction it is spaced from the nearest fixed
_ shifting pin by a distance equal to a multiple of the pitch
10 | of the fixed shifting pins.
.16. A power transmission apparatus as claimed in a.ny of
.claims 9-15 in which the apparatus forms part of a thermal
printer, the linearly movable carriage carrying a head
mounting member on which is mounted a thermal head, the head
15 | mounting member being movable between a printing position
in which in operation the thermal head engages a platen
| with a record sheet, land a therml ribbon interposed therebetween, U
and a non-printing position in which ‘the thermal head is spaced-
from the platen, means being prov:.ded for moving the thermal
20 head between the printing and non-printing positions.
17. A power transmission apparatus as claimed in claim
16 in which there is a ribbon take—up driving member having w
| a take—up gear which is engageable with a fixed rack
substantially throughout the linear distance throughout which
25 the carriage can be moved, rotation of the take-up gear |
effecting take-up of Ithe thermal Irib.bon; the ribbon take-up

driving member being movable by said head mounting member



19. A power transm ssion apparatus substantially as hereinbefore
described with reference to and as shown in the acconpanyi ng draw ngs.,

&
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so- that the take-up gear engages the fixed rack only
when the head mounting member is in its printing position.
- 18. A power transmission apparatus as claimed in claim
17 in which the head mounting member is engaged by a push
5 meober which urges the thermal head towards the printing
position, the head mounting member also being engageable
by a head cam which is rotatable between positions in which
N . the push member is respectively permitted to push and prevented
from pushing the thermal head into the printing position, the
10 push' menber engaging a pa.ft of the ribbon take-up driving
member.
19. A power transmission apparatus substantially
as hereinbefore described with reference to and as shown

in thé accompanying drawings. ) . .




