2169875. hnprovenents in ribbon cassettes Field of invention This inventi®
rel at-es to ri bbon cassettes of the type containing a spool of ribbon "fé%
in use is transferred to a second spool W thin the cassette and to :
appagatys using such cassettes. A cassette incorporating the 5 inventionis
particularly suited for housing a ribbon which is coated with a_thernal

acty vatable ink or dye and which is transferred in a printing dz QM%

| ocal heating of the ribbon. Background to the invention 10 Cassettes
containing a spool of ribbon in which duriing use, the ribbon is transferred
to anot her spool, are known. They are enﬁloyed I n tape recoders,
typewiters, printers and so on to carry itens such as magnetic tape or

i nked ri bbon. These cassettes usually have features, such 15 as sprocketed
holes in the centre of one or both of the spools, which allow the apparatus

on which the cassette '§m%909€m8§€§ 1ﬁ°rEBBB§”EEs§e@%e§'ng force to the
cassette which will wimn spool . The

mechani snms used in such arrangenents are conplex and a 20 not or or ot her
prinme nover is required to power the drive nmechanism This prine nover nmay
be synchronised with the -2- take-up spool speed requirenments or, as is
more often the case, a slipping clutch is used to automatically control t he
speed of take-up. In addition, the cassette must be desi gned so that the
drive mechanirsmw | readily engage

Field of invention

This invention relates to ribbon cassettes of the type
containing a spool of ribbon which in use is transferred
to a second spool within the cassette and to apparatus
using such cassettes. A cassette incorporating the

5 invention is particularly suited for housing a ribbon
which is coated with a thermally activatable ink or dye
and which is transferred in a printing process by local
heating of the ribbon. o

Background to the invention

10 Cassettes containing a spool of ribbon in which during
Y, use, the ribbon is transferred to another spéol, are

known. They are employed in tape recoders, typewriters,
printers and so on to carry items such as magnetic tape or
inked ribbon. These cassettes usually have features, such

15 as sprocketed holes in the centre of one or both of the
spools, which allow the apparatus on which the cassette is
to be used, to transmit a driving force to the cassette
which will wind the used ribbon onto the take-up spool.

The mechanisms used in such arrangements are complex and a
20 motor or other prime mover is required to power the drive
mechanism. This prime mover may be synchronised with the



assette. This is usually sinplified by allow ng the spools to
within the cassette. The spools can then align thenselves with the

dri v@chani smas the cassette is inserted. A still nore conpl ex
arrangenment is necessary if the 10 cassette is to be inserted into the‘,m;N/
apparatus in a direction other than parallel to the axes of rotation of the
spools. It may.then be necessary to use an arrangenent in which the drive

mechani smis noved into engagenent with the cassette spools after the
cassette has 15 been fully inserted. The knvention According to one aspect
of the invention, there is provided a ribbon cassette wherein the supply

spggl is Sdﬁptﬁdet@pbepdblvepeb@ &équﬁmemé'hlllg gﬁfC%saFil%' e (bfttl@h 4he I
ri bbon an e-u i e driv su SROO
t hrough a slpg %%U ?Iﬁlf§§9%% 81$g§eg|% %SQOFOrFH§8Wa¥é éi%¥[a§ﬁ§ Ji

t hr oughout tr%h%f%@eeﬁeﬁéat@be-UPendintaddnndonhehhekcaspe&m&ohuﬁtEﬁe
excess speed &@f@@éata?ntwet pRECEPRLY kBRI B19P584a3h 2 S abhon

unwi ndi ng fron1t e supply spool on cassette
with the i nvetht ?cﬁP%ﬁP E®r opFh b8 eig eushahlys simpadfiiedd byn allewingbdhe and

creation of sépedls St@vofﬂ@&lt' beumfnt endepaysak e TRk spdd18PUL t0 Wi nd
on spent r|bq§k%at n exgh sPee ﬁo Qcgurs at the coupllng to
prevent the t %F emselves ghﬁb thg Fﬁévﬁlﬂﬁﬁﬁa“Fﬁ@ @& fheat which
slip occurs cnas&&t@eeﬂetemmeneddso that an appropriate range ribbon

A still more complex arrangement is neéeséényif the
10 cassette is to be 1nserted 1nto the apparatus in a &/
- d1rect10n other than parallel to the axes of rotation of
the spools., It may then be necessary to.use an .
arrangement in which the drive mechanism is moved into
engagement with the cassette spools after. the cassette has
15 been_fully'ineerted.

The invention

According to one aspect of the invention, there is
provided a ribbon cassette wherein the supply spobl is
adapted to be driven by an unwinding force applied to the
20 ribbon and the take-up spool is adapted to be driven by N,
the supply spool through a slip coupling which, at
beginning of ribboh'transfer and througheut transfer
theteafter, tends to wind the take-up spool at an excess
speed greater than that necesary to match the speed of
25 ribbon unwinding from the supply spool.

With the ribbon cassette in accordance with,the invention

an appropriate tension is maintained in the ribbon, and

creation of slack.is avoided, by the tendency of the take-

up spool to wind on spent ribbon at an excess speed. Slip-
| 30 occurs at the coupling to prevent the take-up spool



tensi on,i.s mai ntai ned throughout the process of tape transfer fromthe_=
suppl:y spool to the take-up spool. 5 In one enbodi nent the slip couplsng
* copri ses an endl ess belt or band extending around the supply and ta'e-%ég,
spodls in friction engagenent therewith under a tension sufficient t
i npart slipping drive fromthe supply spool to the take-up spool. The belt
preferably passes around 10 grooves in or pulleys associated with the
supply and take- up spools, the dianmeter if the groove or pulley of the
take-up spool being sufficiently smaller than that of the supply spool to
create a transmission ratio appropriate t0 the required tendency to excess

speed of the take-up. o] | ppi can.qoccur between, the belt or band
and one or botﬂgﬁ?g$ éés%§§|%18$%hand?HeTﬁ81§ iﬁﬁiﬁélﬁﬁr3&ﬁ8|8°8§ﬁsb§a"
control l ed by uk¢npredetermined sat thakl ahoapphopbdhte Thegeemdibdonin t he
belt and coeffigj fslrictions n n O eull t hen
determ nes the g ﬁ%%?ﬁgl%h?gghg?éaggrﬁggﬁg?ﬁsg?quﬁegfgﬁgfénogaﬁagé

mai nt ai ned by otFepsFRENEramckhesswPPhYafPaaki tPathecsakenupt speglanot her
pul ey, which is spring |oaded into engagenment with the belt at a position
I nternmedi ate bejfween the s | y. spool and take-up 25 spogl pulleys. The
slack of the bett pie wiRSibiedtieBRqsifa caHBitho! conbrisnBnen” bpatass
spring force. Ysé¢léanot heindregbgrdtng apvahdethessagply’ aahamedegupovez for
the pulleys. T i h . a t. | riv rQyi des
the required d?ﬁ%*ﬁggfg@c§é1§%%°§hgag88§ﬁé 5 gPEPEgQghgghégg Be%gﬁgggﬂ to
give the requi rewfficient -to impart slipping drive from the supply spool

Co to the take-up spool. The belt preferably passes around
- 10 grooves in or pulleys associated with the supply and take-
up spools, the diameter if the groove or pulley of the

take-up spool being sufficiently smaller than that of the
supply spool to create a transmission ratio appropriate to
the required tendency to excess speed of the take-up

15 spool. Slipping can occur between the belt or band and

one or both of the spools or bands.

The slipping threshold can be controlled by using a
resilient material for the belt. The tension in the belt
and coefficient of friction between the band and the

20 pulley then determines the slipping threshold.

Alternatively the tension can be maintained by other means
such as with an auxiliary component, eg another pulley,
which is spring loaded into engagement with the belt at a
position intermediate between the supply spool and take-up

25 spool pulleys. The slack of the belt is thus removed and
the tension is determined by the spring force.

Yet another arrangement involves using 'V' shaped grooves

for the pulleys. The wedging effect that occurs as the

belt is drive provides the required drawing forces and the
30 angle of the edge can be chosen to give the required



—

kon force. In another enbodi ment of the invention a non-slipping drive’
94si bl e between the two spool pulleys , such as for exanple the pulleys
Jjave gear teeth around their 5 periphery and engage via an internedi a

i dl'ér :gear (necessary to achieve the correct direction of rotation of the

t ake-up spool relative to the supply spool), the required slipping being
fichi eved by separate means such as by a friction clutch between one spool
and its pulley or 10 both spools and pulleys. According to another apsect
of the invention at |east one of the sppols may incorporate a clutch or

| ost notion connection which permts manual rotation of the take-up spool
in order to S| in the ribbon without 15 rotating the supply
spool througﬁgﬁﬁgqui&g&ﬁgfweén the two spools. Thus, when any sl ack exists
in the ribbon which nmay be slack fornmed by spent tape, it will be wound

onto the takepuBnoRfehr @MiodImel?ACloONHR HHyeHP YN SR ROn-SEA5S: AgY be
provided to effect ,manual ,rqQtation of h&s 20 take-u %Pool to take up

sl ack, such 9&i¥ek s, Possipde,hetvisen %&ﬂ&?mﬁ??ﬁi&ﬂ.lﬁ?ﬁﬁinv%%??oﬂsis of
parti?ular anbkieahh@aei&h&pm@ﬂdhq&kmhqgégﬁaﬁ gé&xrfﬁéwha@tgwﬂagd%dyﬁ
transfer ans _f.or printi.ng since t.he a i on which is.produced between
the 25 11 bBORSEABNERY] A RBARS il 41t THermatLate, ffRe R boen
thermal | y acf{neeeedargr ¢oi dehieve rheesxmmedty idirext ten tofinséeationfobm

the supply spRgl thRellp 'sBEe1 'W13IVe B'%eHdEIBDEP SBYoP) POcher exampl e
PP required slipping being achieved by separate means such as

. by a friction clutch between one spool and its pulley or w
10 both spools and pulleys. '

According to another apsect of the invention at least one
of the spools may incorporate a clutch or lost motion
connection which permits manual rotation of the take-up
spool in order to take up slack in the ribbon without

15 rotating the supply spool through the drive between the
two spools. Thus, when any slack exists in the ribbon
which may be slack formed by spent tape, it will be wound
onto the take-up spool and not back onto the suppy spool.

Means may be provided to effect manual rotation of the
20 take-up spool to take up slack, such as a knob on the axle \J/
of the take-up spool.

The invention is of'particular application in'appatatus
that uses thermally activated dye transfer means for
ptinting since the adhesion which is produced between the
25 ribbon and an item which is to be printed after the dye
has been thermally activated, provides the necessary
'ffiction to transfer it from the supply spool to the take-
up spool. - B

The invention may also for example be applied to a



-+5- cassette containing an inked ribbon or the like for use in typewiting
QL. printing apparatus or by way of a further exanple, to a cassette PRy
contai ning an inked ribbon for use in a franking machine. 5 The inve f%ab
nﬁ? al so be applied to a cassette containing a magnetic recording tapJ!b e
spools may be located in a cassette. The cassette may be stationary
relative to the printing apparatus and e article noved past the printing
station 10 or, in .a systemin which the printing statiopn noves within the
appar at us anFa3Re % FIEAINSD A KSR EH%}%%'Et%rn’gﬁ’/eaf%]&e QE BFenmap
remai n st ati aygrewr ifhimg rote ndr iort iy sappawa tles or dvy veayr ofingefieathehi ch
can be incorpgra into a tle jates t ed. 1 an
external dri \I%e '&(?eltderfeq:toakae-cﬁa%ssze%o% .&;}ﬁfgﬁggggt s %E'f)%r?a hég{))ﬁl %rtﬁgetape
or ribbon frdm thefranking swediingnd t he notion thus generated in the supply
spool is transmtted via a slipping drive arrangenent to the take- up

spool . -6-_The invention is particularly appropriate for use with,
printers ghatThfsenvaitimn ynagt (3haa é’%ﬁpﬁgl%‘getq ik fRsPekte Jpatajeing
carried on tQeﬁgdﬂyyidﬂygdgﬂgyhétuyﬂgﬂ activation, this dye has been found
to provide an 5 adhesive force between the ribbon and the printed item
which is sufficient to case the ribbon to be unwound fromthe supply spool
when drive | Thar @étiodds oy Beo Idvated niredh idessetItels no drive force at all

need be provided
The cassette may be stationary relative to the printing
apparatus and the article moved past the printing station
18 or, in a system in which the printing station moves within
-the apparatus and the item is stationary, the cassette may
also move or may remain stationary.

‘The invention thus provides a drive arrangement which can
be incorporated into a cassette and obviates the need for

15 an external drive to the take-up spool. Instead the
apparatus pulls the tape or fibbon from the supply spool
and the motion thus generated in the supply spool is
transmitted via a slipping drive arrangement to the take-
up spool.



p d. An additional advantage of the invention when used with thermal - _
t ‘er printing apparatus is that it allows |lateral novenent of the ';g
cassette during insertion. In a particular enbodi nent of the invention,
such a feature is 15 used to advantage in tw areas: (a) to reduce the
chances of the ribbon snagging on the print head and (b) to allow the

ri bbon inside the cassette to engage with a drive to a sensor for detecting
the notion of the ribbon (and therefor-tlBe-article being printed). -7-
Description of the drawings A cassette for dye inpregnated ribbon :
i ncorporating The invention aésdppotiellariykiappreppiateufon usewhiith t he
o oyrar CPehREded’ halouopochgahl IGYalt thakel B0815E he' ik
acconpanyi ng spective view of

f ranki ng nachlmediWMMhlthead!aséétPérﬁhﬁddyhnghﬁhglbhﬂen@mdna@&#rbe used;
Figure 2 is a {hophat! S&éib&’ﬁﬁhi hthignbyBl kS B@Eh' ¥otinl Q:Waé)r’iﬂu%@o‘ﬁnan

inserted cassefte and conponent parts assogiated therew th ure 3 is
an underS|ckﬁV?GMP%%V?ng?B%etH%tWﬁEHIﬁBemFPH ear adn ther prinkedy ddemor

clarity; Figurehfch! isissrxﬁfeméﬁtaaoeahaégedeseabbohartb Bl tdmoimldn fram
d.ther,ewith ure vi ew of the

shaft and two croswi t ches a
exit end of th ﬂaf“?ﬂ£ymf?ﬂ°i5w 3Pt§r}gﬁn§§dpf8vF89§aP“}XtJPh%hefunct|ona
details; Fi gurprintedaitem.awBhupenopdrivee foree atomldnmeedd bef provided

directly to the ribbon or cassette, only to the item that
10 is being printed.

d(§§§}hy to the ribbon or cassette, only to the itemthat 10 is being
r

U
An additional advantage of the invention when used with
thermal transfer printing apparatus is that it allows
lateral movement of the cassette during insertion. 1In a
particular embodiment of the invention, such a feature is

15 used to advantage in two areas: (a) to reduce the chances
of the ribbon snagging on the print head .and (b) to allow
the ribbon inside the cassette to engage with a drive to a
sensor for detecting the motion of the ribbon (and
therefor the article beiﬁg printed).



cassette,incorporating the invention; Figure 7 is a view of the opposite’.
end of the cassette; Figure 8 is a cross-section through the cassette g~
*Figure 20 6 showi ng the non-return mechanism Figure 9 is a simlar
cross-section through the cassette show ng the take-up spool nounting
assenbl y; -8- Figure 10 shows the inserted cassette and i nmedi at el
adjacent cooperating conponent parts of the machine; Figure 11 is a scrap
vi ew showi ng an optical encoder which is driven by the novenent of the
ribbon within the 5 cassette; Figure 12_is, a rear view of the |ower part of
the machine with covers rempved, showi ng t'he ej ect wheel drive; and Figure
13 is a scrap p LERESbEYBnY bE Ve RBOW RS i ks envel ope stop and rel ease
mechani sm 10 TE&ﬁﬁﬁ#%ﬂé&#fﬁﬁﬁﬁJ%T?T#iéﬁarFﬂesent invention (shown in
Figures 6, 7 and 8) wll be described in relation to its use in a postal

franki ng machi ng EQQQ\%tb”fb'ﬂ'edﬂrﬁmiinﬁ':'@gn‘é't@ﬁs rqubtJ?Pi‘# gzﬂﬁ%e g | hit

is to be understood that this applicatidon is nerely one ex many
15 appl i cati ons FUP“FH@“lﬁﬂ@nPPﬁﬁalcﬁﬁéP§P"§e§&HﬁﬁﬁQﬂ?(ﬂquu¥WHQhﬂ&hﬁ; |

machi ne The fr aglkis8gt¥acdane bes usba\wmuctnw Vel gt b Grilt ¥k fdrdnides
a keyboard 10 fghagﬁta entr and LE ay deV|§es 12 and 14 for

di spl aying info SnaﬁﬁPE apyipg QSaHé Birntd YRASRFG t he franki ng

operations. A printing ribbon cassette is received in a conpartnent 16
whi ch has a dgoﬁiﬁﬁréhiCEs'i BQ?EBQ %1L3 @iéwNéi(uﬁ¥?§Jf§ ()$§%h1ne in

which a cassette embodying the invention can be used;

. - Figure 2 is a front elevation with front plate partly cut
away to show an inserted cassette and component parts
associated therewith;

10 Figure 3 is an underside view of inside the machine with
certain parts removed for clarity; '

Figure 4 illustrates to an enlarged scale part of the main
cam shaft and two microswitches associated therewith;

Figure 5 is a view of the exit end of the machine with
15 parts removed to reveal internal functional details;

Figure 6 is a cut away perspective view from one end of a
cassette incorporating the invention; '

Figure 7 is a view of the opposite end of the cassette;

Figﬁre 8 is a cross~-section through the cassette of Figure
20 6 showing the non~return mechanism:

Figure 9 is a similar cross-section thtough the cassette
showing the take-up spool mounting assembly;



‘ed so that the ribbon underlies a thermal printing head | ocated

the machine (see item 27 in 25 Figure 2) and which extends into 'the
g 16 to cooperate with the ribbon housed within the cassette (as mMLL
af.t er be described), in order to print information on to an envel ope
or like article which is -9- inserted in the direction of the arrow 20,
Beneat h the cassette conpartnent. The franked envel ope energes fromthe

ot her side of the conmpartnent as indicated by the arrow 22. The expression
i nked ribbon is intended to 5 cover any 8ye coated or inpregnated ribbon or
tape, which dye can be deposited onto sheet material in contact therewth.
The printing Ifdgirdeorks showarthefinserpedscassehtenandnibmediakelpe
described in @%@né%&%é&@iwé& ARHE %Qregnekeiﬁeua%a%andl ng of
the overall operation of the machine plca y the printer is nmade up of
one or nore rows of points which can be individually electrically heated

and whi ch ar e psghadd IMel s a&tsdﬁé;edviéwtsﬁaﬁmgl ahi ?gﬁhbalténé&iébewhzch
transport of thedfnvelo e réﬂeulve to th pghnter

ted _points are
commonl y ref erfSe $rdfe ?W?ﬁ§"°f EaﬁaRPﬁﬂl bgglﬂyeﬂﬁoated or
i npregnat edq Hddsze&memeen t he thernal points and an envel ope, so printing
onto the envelope can be achieved by selectively 20 activating the thernal
points so as to locally heat the ribbon and cause dye to be transferred at.
t he heated poifiigureorh2 Hes ra btear tvieweofnbbe opeweur pack. of the machine

with covers removed, showing the eject wheel drive; and

Figure 13 is a scrap perspective view showing the envelope \uf
stop and release mechanism.

10 The improved cassette of the present invention (shown in
Figures 6, 7 and 8) will be described in relation to its
use in a postal franking machine.(shown in the remaining
views of the drawings) although it is to be understood
tﬁet this application is merely one example of the many
15 epplications for the invention, |

General description of the franking machine

'The franking machine is shown pictorially in Figure 1 and U
includes a keyboard 10 for data entry and LED display
devices 12 and 14 for displaying information which is to

20 be printed during the franking operations. A printing

. ribbon cassette is received in a compartment 16 which has
a door 18 which is openable to allow a cassette to be
inserted so that the ribbon underlies a thermal printing
head located within'the_machine.(seé item 27 in

25 Figure 2) and which extends into the houeing 16 to'
cooperate with the ribbon housed within_the cassette (as
will hereinafter be described), in order to print
information on to an envelope or like article which is



VWhere the ribbon is coated or inpregnated with thermally activatable dye
and the printer is a thermal printer, it 25 has been found that under '
suftficient pressure, the thermal printing step can produce sufficien
adtfesi on between the ribbon and the envel ope, to allow the novement e
|atter to effect ribbon feed. This automatically ensures the requireée
synchr oni sm bet ween envel ope novenent and 30 ri bbon novenment. The ribbon is
automatically peeled away fromthe envel ope surface by causing the paths of
t he - 10 - envelope and the ribbon to diverge. In a franking machine,
sone information (fixed infornation)\Mﬂlgtﬁaconnnn to all inpressions

whi | st other information (varialle infor iqQn) relati to anmpuynt and date
ot vi |1 vary APSRERES 05 1P arestion o8 GHE Anaw 2 SRneaHn R | on
may be ent er edcassetite lcoppaarttheh® .or They fivankiest echvieloperemengede Viraem such
as a read only (}%%ﬂ!\m hin t | the vard apl.e informtion
I S nmost prefergﬁﬁggéﬁteere Vi é’tft H:gxek}?/zbn@%?}n%g\éi%s ?\A’iec\%ére%;n er%{cﬁ in the
f ranki ng machi asrewdaR .cofdied @xpiries:s iomh dnkedorridbiam iss intended stored in
a m Cr Oprocessehveanbhgl kil Bl (G0 inhANa ¥l HitfodH WCSle | Suni
arranged to §e| i \‘/,er t Reg?%l ectrical coln r ol sﬂ gnal sf f.or, repeat eedl y alr%l

sel ectivel y enB¥8i §2Rgbenhdepositedgntyisheetomateriad iecankasty, and in
timed rel ati onghepetv@tht.he transport of the envelope (as will be described
| ater). Description of the casette enbodying the invention Referring now to

Figures 2 and 5 to 10, the cassette (best

The printing head forms no part of the present invention

. but will be described in general so as to provide a more

— 10 complete understanding of the overall operation of the
machine.

Typically the printer is made up of one or more rows of
points which can be individually electrically heated and
which are selectively activated in timed relationship to

15 the transport of the envelope relative to the printer.
The heated points are commonly referred to as "thermal
points". By sandwiching a dye coated or impregnated
ribbon between the thermal points and an envelope, so
printing onto the envelope can be achieved by selectively

20 activating the thermal points so as to locally heat the

L/ ribbon and cause dye to be transferred at the heated point

from the ribbon to the envelope surface.

Where the ribbon is coated or impregnated with thermally
activatable dye and the printer is a thermal printer, it

25 has been found that under sufficient pressure, the thermal
printing step can produce sufficient adhesion between the
ribbon and the envelope, to allow the movement of the
latter to effect ribbon feed. This automatically ensures
the required synchronism between envelope movement and

30 ribbon movement. The ribbon is automatically peeled away
from the enVelopé surface by causing the paths of the



20-§een in Figure 6) conprises an outer casing 24 shaped to allow it :to be
fitted 4t o the housing 16 in the direction of the arrow 26 of Figure 6.

| at ch\ae£hani sm (to be described |ater) operates so as to |lift 25 the
cassette into an elevated position as can best be seen in Figure 2, where
tAe cassette is shown in its operating position within the housing. The
| ower section of the cassette carriage 24 is cut away at 25 to allow the
casing to fit over the.printing head 2~3Mwth the inked ribbon 29 of the
cassette extendi ng bel ow the head. The cassette 24 includes a delivery
spool 28 and aemwedope smblthe).ribbamdesdivetde 32 preferably of elastic
mat eri al couples the two spools by passing around a 5 peripheral groove 34
at one end of the take-up spool 30 (see Figure 9) and around a sinmlar
groove in a pulliney Frankimgdashinf s3ane ainformatione(fixedup spool 28
and connect ed g tiord) WA Male Wdimdh to al BSiMbrésHEsRs NGhigstbe
descri bed.. The.di aneter_ of the u-I%éE$6 10,|€ consldexabléa reater than
that of the sp&hes infermatign aiabie ipformatiens e gb?9e§°36 and
spool 30 is selaghit Ehd@ddte bgiwil Ervdhanfide dapnssi dayoandaarbicle
bet ween the ol l of .rjhbon the s lv spool to that on the take;up
spool, even whé? 3F, ‘F&%fer%in’g‘%‘fl*n%gcgﬂa%wgoﬁﬁ%t{)%refge’é ty}a Ehe
Consequent | y t keybelard32 0nidr reynwches stamwedtin oa dnénery hdevike- apchpes| a30
at a speed in S, Gf. tnﬁI ' j ! t r .Rho |
I s being pull e?éo%? %ﬂig sup_pqtyg%é)ﬁ Jair)]t(}ﬂfrgp%% \é\hé\lzgg?ﬁﬁetg&t ’tRQ Vaktbie
information is most preferably entered via the keyboard
10 10. However entered,_in the franking machine under
consideration, the information is finally stored in a
microprocessor controlled memory (not shown) and the
processor is arranged to deliver timed electricgl control
signals for repeatedly and selectively ehergising the
15 thermal points of the printer during, and in timed
relationship to, the transport of the envelope (as will be
described later). |

Description of the casetté embodying the invention

Referring now to Eigufes 2 and 5 to 10, the cassette (best

20 seen in Figufe 6) comprises an outer casing 24 shaped to
allow it to be fitted into the housing 16 in the direction
of the arrow 26 of Figure 6. After initial horizontal
movement into the compartment in the housing 16,_a'latch
mechanism (to be described later) operates so as to lift

25 the cassette into an_elévhted position as can best be seen

 in Figufe 2, where:the cassette is shown in its operating

positionzwithin the housing.

' The lower section of the cassette carriage 24 is cut away
at 25 to allow the casing to fit over the printing head 27
30 with the inked ribbon 29 of the cassette extending below

ial horizontal noverment into the conpartment in the housing 16, g,

#3



ribbon is tensioned between the two spools. 20 Wiere a non re-usable ribbon
Is-enployed, it is inportant that if the ribbon should becone sl ack fo
0

reason, the slack ribbon cannot be accidently rewound onto the supply §p
28.-To this end the supply spool 28 is provided with a one way clutch
prevent accidental reverse 25 rotation. This device is shown in Figure
and conprises a coil spring 38 wound tightly around an axle 40 on which the
supply spool 28 is fixed. The spring includes a tail 42 which engages in an
aperture (not visible) formed in the cooperating end face of the

pul ley 36. The pulley 30 36 is otherwi selllreely rotatable about the axle
40 rel ative to the spool 28. Drive between the pulley 36 and the spool 28

is transnitted the headspring and tail when - 12 - the pulley is rotated
in one direction but the tightness of the spring on the axle is such that
slipping will occur when the pulley is rotated in the opposite sense. It

has been found That capsessfe 24r Angdudest acselivesyhspesdd 38, andya akeamup

spring slips rekpbbie3bQ tAR ankless Rl Gir %fziei'f@ﬁ:ﬂfy IoH adlgduidut to a
much snall er extent i,n_the w.n direction an in the opposite direction.

du
Under nor nal ciWé&ﬁﬁ?&ﬁc@?"?#ﬁﬁoﬁhﬁrﬁvgi§?° o e PASS NG AT, rent i oned
by frictionalscperdphezal gttbeseod41@thensc@nd: € rtihebwakardig hepauil i30 e to

b [ d. , b ' ed . i al ' f
ol 648 of the T4e: E3abB800 %2 anR. TRUMNE BBLIAY B BT W o K
of the ribbon iwmouhtedt e Kher similag temd lofolthes tiakexmparspoal @&k

manner so as tocghf¥cted thereto by aone way clutch as will
.- hereinafter be described. The diameter of the pulley 36
\“/ 10 is considerably greater than that of the spool 30 and the

transmission ratio between the pulley 36 and spool 30 is
selected so as to be greater than the transmission ratio
between the roll of ribbon on the supply spool to that on
the take-up spool, even when the former is full and the

15 latter is empty. Consequently the belt 32 will always
attempt to drive the take-up spool 30 at a speed in excess
of that required to simply wind on the ribbon (which is
being pulled off the supply spool) and in this way the
ribbon is tensioned between the two spools.

20 wWhere a non re~usable ribbon is employed, it is important
L/ that if the ribbon should become slack for any reason, the
slack ribbon cannot be accidently rewound onto the supply
" spool 28. To this end the supply spool 28 is provided
with a one way clutch to'prevent accidental reverse
25 rotation. This device is shown in Figure 8 and comprises
a coil spring 38 wound tightly around an axle 40 on which
the supply spool 28 is fixed. The spring includes a tail
42 which engages in.an aperture (not visible) formed
in -the cooperating end face of the pulley 36. The pulley
30 36 is otherwise freely rotatable about the axle 40
relative to the spool 28. Drive between the pulley 36 and
the spool 28 is transmitted via the spring and tail when



| bbon fromthe spool 28 onto the spool 30. Due to the presence of the

32, the supply spool 28 will also be rotated but at a | ower speed than

-ake-up spool 30 so as to maintain tension. If the ribbon web 29 .
b mes sl ack, the one way clutch 20 connecti on between spool 28 and pul I'ey
36 prevents spent ribbon from being rewound onto the delivery spool 28.
{Thus if knob 44 is accidentally rotated in a clockwi se manner, the | ost
notion connection will cause the slack |oop to increase as ribbon is
unwound from spool 30 and is 25 not takﬁn up by the delivery spool. The
intention is that the user will discoverfat the slack is not bei ng taken
up but is in fact ipcreasing before positive drive is effected between the

pul l ey 36 andtRRePULLBY 2§ TREatedodm iane Sixaqtdqmilut tthe tightumsat or
will rotate tdf khebspPiAg bn the @pesiiss siRISEHaE ﬁi{(ﬂpm@%ﬂﬁﬁacm ch
wi || - 13 -1 | a result. in.the .lack being taken up on the

t ake- up spoolw%%mgéukﬁgiegnd‘gr §f’&ﬁ&1e§g 18% %e %’é@%}tq%rﬁ @he adas te

wi || be obt aibeenbfosndsiklsati thehsamet arrapgeniert iah 413 HassapeiPf an
envel ope t h r A >hin in Fiqures .1 and 2. .Further
desctripti %qg?b%%ef%%i %ﬁggpgf rgg% anes%gg\#?’r?e etq’eenva‘é'l_]t?pe”bamft} ncl udes a
pressure rol |Ekrest fonnt ef setasdontwbut- tioape dvohnimmal Yor awt et fior ni ng a

sub- 10 asserdHe¢/ wERGup QYEEEL20ANEnAD) -inAt%Qa?pg%%ai%gf ;ﬁ)]%ééﬂirﬂ' y between

the | ower ends of the two nenbers 54.and 56 an ower 1s situated
al ong the |l ength thereof -

Under normal circumstances ribbon dﬁive is effected as oo

previously mentioned by frictional contact and adhesion v

10 between the ribbon and the article to be printed.
However, a knob 44 is mounted on an axial extension 46 of
-the axle 48 of the take-up spodl 30 (see Figures 6 and 9)
and manual movement of the ribbon is effecﬁed by rotating
the knob 44 in an anti-clockwise mannef so as to draw

15 ribbon. from the spool 28 onto the spooi 30.

Due to the presence of the belt 32, the supply spool 28
will also be rotated but at a lower speed than the take-up
spool 30 so as to maintain tension.

If the ribbon web 29 becomes slack..the one way clutch KN)
20 connection between spool 28 and pulley 36 prevents spent
ribbon from being rewound onto the delivery spool 28.
Thus if knob 44 is accidentally rotated in é clockwise
manner, the lost motion connection wili cause. the slack
loop to increase as ribboh is unwounderom spool 30 and is
25 not taken up by the delivery spool. 'The intention is that
the user will discover that the slack is hot being taken
up but is in fact increasing before positive drive is
effected between the pulley 36 and the spool 28, whereupon
it is anticipated that the operator will rotate the knob
30 44 in the opposite sense (ie anti-clqckwise)_which will



(see Figure 13). The assenbly of the nenpers 54 and 56 is pivotal about an
axl'e 62 (see Figure 13) to allowthe 15 roller 52 to be raised and | owe ed
~rel’aive to the envel ope path under the action of a cam 64 nounted on m
shagt 66. Shaft 66 is driven by a notor 68 acting through a worm gear

and worm wheel 72 (see Figures 3 and 12). 20 Initially the roller 52 i57n
the | owered position shown in Figure 2, but upon operation of notor 68 cam
64°is rotated so as to allow the sub-assenbly forned by the nenbers 54 and
56 to rotate in an anti-cl ockwi se manner ﬁ s shown in Figure 2) under the
action of two springs 74 25 and 76 (see F gure 13). Only one of these

springs (spring, IS, V{sSi g prings have
been omtted frfﬂﬁ%% %% €+%%i€ gﬁlgﬂgFgéggg §QEP§W§ %X ggfgﬁrF 8 to
Figure 3, the spakergspi qumbs3@on extend between the holes 78 and 80 in the
I nturned | ower 30 - 14 - ends of the carriers 54 and 56 and a rigid rod

82 which extends between two side plates 84 and 86 (see Flgure 3)
assi st in recorki faklex hendegstanding .08 BBecﬁﬂeEEtSEBnOfn P?gH?éSQtEGe to

the fact that pipip B¢ wéahe@@ tcén@!‘@é‘riﬁthSW Qt2cobﬁe99€é§t Ww2Bh &he
envel ope shown at 88 |23€ g Is iptro uceg Ehe cassette hgu5|n
16 until its 3 RFFRPL Bu%%%%l?ﬂﬁ Eéﬁ%?gﬁn hﬁffﬁap y89 BachApg,shown
constitutes an tmveigyeesehsand Ihe |latter is pivoted about an axle 10 92
and is normally held in a vertical position against a

Further desctription of operation of franking machine

[ ' The envelope path includes a pressure roller 52 wmounted

between two L-shaped members 54 and 56 forming a sub-

10 assembly (see Figures 2 and 13). A shaft 58 extends
rigidly between the lower ends of the two members 54.and
56 and a cam follower ‘is situated along the length thereof
(see Figure 13). The assemb1y of the members 54 and 56 is
pivotal about an axle 62 (see Figure 13) to allow the

15 roller 52 to be raised and lowered relative to the
envelope path under the action of a cam 64 mounted on a
cam shaft 66.

Shaft 66 is driven by a motor 68 acting through a worm
(_/ gear 70 and worm wheel 72 (see Figures 3 and 12).

20 Initially the roller 52 is in the lowered position shown
in Figure 2, but upon operation of motor 68 cam 64 is
rotated so as to allow the sub-assembly formed by the
members 54.and $S6 to rotate in an anti-clockwise manner
(as shown in Figure 2) under the action of two springs 74

25 and 76 (see Figure 13). Only one of these springs (spring
74) is visible in F1gure 2 and for clarity the spr1ngs
have been omitted from the underside view in Figure 3.
However, referring to Figure 3, the springs in question

- extend between the holes 78 and 80 in the inturned lower

30



gtqp (not shown) by a spring 94. The lever includes an actuating |lug 96
ézab*h under the action of the spring 94 is held against the operating .
q#fber of a microswitch 98 so as to hold the latter in an OPEN conditionf_r
This is 15 changed into a CLOSED condition as the upper end of |ever 90 i'S
moved in the direction of the arrow 100 in Figure 13. The upper end of
il ever 90 includes a lateral flange 102 which upon intial novement under the
i nfluence of the 20 | eadi ng edge of the envel ope engages the upper end 104
of a Z-shaped nenber 106 pivoted on theléxte 62 and nornally held in the
position shown in Figure 13 by a spring 106 and a cam 108 also carried by

t he cam shaf tergis ofHtthe orarriers 24nandab6 aadwal rigidseodaf1@8ich nove
relative to Zkddiid Meween Bhot £ad- phaped sBnhas 866 (asd Wibhr@agge the
| atter to nove against the spring 106 and thereby | ower ‘the upper end 104
relative to the flange 102. Until end 104 drops bel ow t he | ower -edge of
the flange 1@ adwistivin opscoscplingnthd FigurpassplgtéuBbheant beosglen he
30 machi ne but <.S00n as.the_uppe 0 % 4.drops bel ow t he fl ange
102 the 1 evi TAPEE 23004 ea EEE B0 CtnaBiBlalE k] BB, BRSNS, LT o

100, pivotisngwyouin tBiguie e292 agai nst the action of return spring 94, and
permttinng onward novenent of the envelope in the direction of arrow 100. 5
Speed of rotation of shaft 66 and the position and shape of the cans 64 and
108 are sel edirecPrerakion, caruervehapet fhodppar BRdisf Figureeddr 150

inhibits the jypmadBide® bd 6w the cassette housing 16 until its leading
edge touches the upper end of a lever 90 which constitutes

an envelope sensor. The latter is pivoted about an axle \-J
10 92 and is normally held in_a.verticél position against a

stop (not shown) by a spring 94. The lever includes an

actuating lug 96 which under the action of the spring 94

- is held against the operating'member of a microswitch 98

so as to hold the latter in an OPEN condition. This is
15 changed into a CLOSED conditidn as the uppét end of lever

90 is moved in the direction of the arrow 100 in Figure

13.

The upper end of lever 90 includes a lateral flange 102
which upon intial movement under the influence of the

20 leading edge of the énvelope engages the upper end 104 of K“)
a Z-shaped member 106 pivoted on the axle 62 and normally
held in the position shown in Figure 13 by a spring 106
and a cam 108 also carried by the éam shaft 66. .Rotation '
of the cam shaft 66 will cause cam 108 to move relative to

25 the lower arm of the Z-shaped member 106 and will cause
the latter to move against the spring 106 and thereby
lower the upper end 104 relative to the flange 102, Until

end 104 drops below the lower edge of the flange 102, the

envelope is prévented'from passing further through the

30 machine but as soon as the upper end of lever 104 drops
below the flange 102 , the lever 90 can conﬁinue to move



. envelope in the direction of arrow 100 until the roller 52 has just been__-
~raised into its operating position under the 10 action of the springs i
amd 76. The roller 52 serves two purposes: a) to provide a firm but
re&si-lient pad as a backing for the envel ope or other item during print Mg
and b) to provide the necessary drive for noving the envel ope 15 or-other
article through the franking machine at | east during the printing
operation. To this end the roller 52 is nounted on shaft 110 which is
driven by a second notor 112 via a conplgﬁ%gear train which can best be
seen by conparing Figures 2, 3 and 12. 2 he out put shaft of the notor
carries a worm,gean.. 1 I.Ch. meshes. wi t rmgear. 116.. A snpller di ter
t oot hed wheel ]}%bqﬁhlen@&y%é&{é{‘e %r%%wegld@'lﬁp’&f’%al%q e%t?/%“flg@’? ) Pﬁa%%r e
3) drives a geagaimsdl thz aghivredfretwhmfsprding Vi chamkt pextsi t bimgigh t he
pl ate 86. Beyo [ S I 9 RLlr g | t

anot her gear V\%g’glt Zéévv\/% C &mﬁe@w%mﬁaﬁﬁearﬁm%% %%%%ﬁ%i“b%ow

sl eeve 130 on M%0h a second gear wheel is nounted identified by reference
nunmeral 132 and which provides a - 16 - driving surface for an endl ess

belt 134 for _drjvi pi nch wheel _ 136 ]ocated at the enve|l ope exit. The
gear wheel 1§25P§§%2§%\M"{q’r%?&%é?f ssr%}ﬂd'hr iaﬂﬁ the PoRifign i ShHgre |
138 which in tofn thes lvameniadh andndhargasledtsrd s8 a8 NMd adnsize dde
which is attached to the shaft Q whi the roller 52 is nounted -
Al t hough not ch‘&r qupselfoﬁ? I‘?fFi]%‘L?I’ glgevf%%). llrg'fu?’htes thE" movement Of the

envelope in the direction of arrow 100 until the roller 52

o has just been raised into its operating position under the
[ 10 action of the springs 74 and 76.

The roller 52 serves two purposes:

a) to provide a firm but resilient pad as a backing for
the envelope or other item during printing and

b) to provide the necessary drive for moving the envelope
15 or-other article through the franking machine at least
during the printing operation.

To this end the roller 52 is mounted on shaft 110 which is
\“/ driven by a second motor 112 via a complex gear train
which can best be seen by comparing Figures 2, 3 and 12.

20 The output shaft of the motor carries a worm gear 114
which meshes with worm gear 116. A smaller diameter
toothed wheel 118 linked to the worm wheel 116 by a sleeve
120 (see Figure 3) drives a gear wheel 122 mounted.on a
shaft 124 which extends through the plate 86. Beyond the

25 plate and not visible in Figure 2, is mounted another gear
wheel 126 which meshes with a gear wheel 128 carried by a
sleeve 130 on which a second gear wheel is mounted
identified by reference numeral 132 and which provides a



ey nmedi ate gear wheel 138 is in fact nmounted on a shaft 142 which extends
jaen the two nenbers 54 and 56 and 10 through a slot (not shown) in th

86 so that the internediate gear wheel 138 noves with the roller 52\~

and the gear wheel 140. Likew se the gear wheel 132 (not visible in Figure"
12 by virtue of being hidden) is nmounted by an extension of the 15 shaft 62
on which the sub-assenbly fornmed by nmenbers 54 and 56 pivot so that the
centre of rotation of gear wheel 138 rotates about the centre of rotation

of gear wheel 132 and gear wheel 138 remm ns in constant mesh both with 132

and 140. 20 Although no detail is given of the control circuitry, reference

has alt readyf bSE'ﬂv'{ﬁeesthta% frat atmezinldlqwg Melt Ao lsfcﬁf amlwmgtedaf romt he
operation of mcr ol i e operating -
current to rmech 3§|§1 g[o "-2‘8‘6 ed{l tifllsoti"gd %’%&shom in Figure 4

25 operated by canms on can1shaft 66 Cne of the m crosw tches designated by

reference nu 144 | t rgﬁh t 4'e cam
shaft 66 by gﬁ"ﬁnﬂﬁﬁf " s?t%(is&?% I cl en e%t?.irée{?gae'{%e ro ﬁj‘; &%% its
operating posuntenmed1atelyeanwxhﬂﬁk|kﬁ$(ﬁh%QRaxnmﬁuﬁﬂ PRShRS withhe print

head to CO"?Q@&L@%“ 3G iwheld1TRE Ismmﬁtlmé Q40N I D8 | S &y Of
t he envel op ranki ng comrences whe he envel B %éansport nechani sm has

taken over totRokbet gbafted i) GpS’e‘Thrﬁcéh dihe Hee mouRteRr to

initiate the print control signals at the correct instant, the

Although not clearly shown in Figures 3 and. 12, the
intermediate gear wheel 138 is in fact mounted on a shaft
142 which extends between the two members 54 and. 56 and

10 through a slot (notIShown) in the plate 86 so that the
intermediate gear wheel 138 moves with the roller 52 and
the gear wheel 140.

Likewise the gear wheel 132 (not visible in Figure 12 by
virtue of being hidden) is mounted by an extension of the

15 shaft 62 on which the sub-assembly formed by members 54
and 56 inot so that the centre of rotation of gear wheel
138 rotates about the centre of rotation of gear wheel 132
and gear wheel 138 remains in constant mesh both with 132
and 140.

20 Although no detail is given of the control circuitry,
.reference has already been made to the fact that control
signals are derived from the operation of microswitch 98
for contrelling_the supply of operating current to motor
68. Other microswitches are provided as shown in Figure 4

25 operated by cams on cam shaft 66. One of the -
m1crosw1tches designated by reference numeral 144 1s set
to open when the motor has rotated the cam shaft 66 by an
amount just sufficient to raise the roller 52 into its
operating pdsitioh.



processor delays release of the tined control signals for activating the
thermal points by a period of tine sufficient to allow the drive notor 68

to F”aT'"Se\the 10 pressure roller 52 to engage the envel ope and the ri bbo B

Duexto thé differing shapes, thicknesses and surfaces of envel opes and

ot her postal itens which nmay be entered into the machi ne, and additiona
duz to variations along the length of any given item a precisely uniform
nokxenent of 15 the envelope by its transport mechani sm cannot be ensured.
Consequently in order to arrange that the franking information is inparted
wi t hout distortion, the control signals with repeatedly and sel ectively
energi se the thermal points nust be appropriately tined to incorporate 20
timng variati odetdoratipomf nthe cchermaluipeintesat ntheverbpe headshort. It

is therefore apididide £radPitg Ols tHmdd als PEEta©ion NEo cEne! SRLE ST feldh
t he machine and derive the ti mng for the atzg(e,rrrxatl<l__F§'cl)| nt energi si nﬁ; signal s

fromthe actual SRahetft Uie tVEIRRE opdf T INE  FRMPRRFS T VieRFhe

consi ﬁerat i gn, tdm«ﬂwaéh ?ﬁ.&ﬁtﬁbn‘ﬂ hiisrh ant i rhd et sless edbver t tavabver ehe sel y
together and it is. therefgre pgssi,ble to nitor he vengnt.of .t h

envel ope by moniSTHIIEPS L R AR RARS Ty T TR T Rtsiafe Fhe
cassette nakes pmintsicontmel wignaks mat Jthe heorrectar impvanent thé t he

ri bbon within t : rfd ' | : n
t hat the - 18 - ri .o:tne?oealﬁ;%viit: ]ir%étﬁe&cg%é%ts%gnﬁgf%@tegbg éﬁ%%@o ?gr
148 around whi clretivat inothmstharnal Loints daca PeEicR| Phekim@pool , a

second rol |l er 15Qftidieheash of11Re the drive motor 68 to raise the
i’) 10 pressure roller 52 to engage the envelope and the ribbon.
Due to the differing shapes, thicknesses and surfaces of
envelopes and other postal items which may be entered into
the machine, énd additionally due to variations along the
length of any given item, a precisely uniform movement of
15 the envelope by its transport mechanism cannot be ensured.
Consequently in order to arrange that the franking
information is imparted without distortion, the control
signals which repeatedly and selectively energise the
thermal points must be appropriately timed to incorporate
20 timing variations corresponding to irregularities in
envelope transport. It is therefore appropriate to
i_/ monitor the transport of the envelope through the machine
and derive the timing for the_thermal point energising
signals from the actual movement of the envelope.

25 In the machine under consideration, the envelope and
ribbon within the cassette travel precisely together and
it is therefore possible to monitor the movement of the
envelope by moniﬁoring the linear movement of the ribbon.

To this end the cassette makes provision for monitoring
30 the linear movement of the ribbon within the cassette.
Referring to Figures 6 and 10, it will be seen that the



bon passes after leaving the print position and just in advance of the

e-up spool. The roller 148 is located just behind a w ndow 154 S|tuan;g
at an angl ed corner of the cassette housing so as to expose the ribbon
passi ng around the roller for engagenent by an optical 10 encoder cathéﬁ
{by the franking nmachine and located in or extending into the housing into
whi ch the cassette is fitted. Detail of the encoder is given in Figure 11
of the drawings and in particular thi-s j@nprises a ribbon-driven 15 wheel
156 which is spring | oaded towards the roller 148 so that the ribbon is
ni pped bet weeibbon tpath elitdrin e aasskifte mnms Lueghmecrdﬁﬁers

driven by th eel n e of the |attg roller, 160

nmount ed on tﬁé\gﬂ “é‘%af"?%é’g' ﬁ:ﬁ% }S‘E’:”[‘m APREE i r %&‘h g?)?%e Bh%l ectric
coupl er 162 dedjinesiyngpodli,glat seciand r@ldezdel?(ﬂ_aj)stsoahemtiwfohhem de of
the aperture IhSC t:odet d

el ectrical %rg'ut% 6‘%{5& o([:&t(}ﬁzrleg‘poa%?lt ;Hg ‘%H(}.‘H? gfﬁ{l?ér r%%’?ﬁ o‘? ﬁé %f lIllt beam
produced wheWhdichc thes ribbene passpfe athanslesving te dprinhgoemit #enven
wheel s are sglpgcty %tsqnt hivalne® ‘Bﬁ%h@&;é)&-ﬁi&% oFf. Spﬁﬁ‘@ oL 1€8PPRgli ng

to the speed ,of I|near novenment: ,of_ the .ri bbon 29 through the cassette_and

whi ch in '_tu_rr’rscd-PF@é:ﬁéndlé‘stto behd nd r?ee‘{'rmod@bd-%‘f ’ih"é“%?ﬁ)‘%l%"pea“ apgled

i rregul ?rl ti eonn@re]rgsfelhmne oEeYER rgﬁez?rfg; ][sﬁ |ﬁtﬂﬁh¢ip6§@naﬁé tibboR

speed of rotation of the 15 therefore in t tinmn osition

of “The pul sebarg ik, dPhed he TR iiER 'S5 Fridoene 86 oot Fh R EGe T

coupl er 168. encoder carried by the franking machine and located in or - -
extending into the housing into which the cassette is

fitted.

Efint head position and a curved guide surface 152 around 5 which the

Detail of the encoder is glven in Flgure 11 of the
draw1ngs and in partlcular this comprises a ribbon-driven

15 wheel 156 which is spring loaded towards the roller 148
so that the ribbon is nipped between the two rollers 156
and 148. An apertured disc 158 is driven by the wheel 156
by engagement of the latter with a'roller 160 mounted on
the same shaft as the apertured disc 158. An opto-

20 electric coupler 162 comprising a light emitting diode
(LED) source on one side of the apertured diso and a
photodetector on the other side, provides electrical U
output pulses corresponding to the interrupts of the light
beam produced when disc 158 rotates. The ratios of the

25 driving and driven wheels are selected so that the disc

158 rotates at a speed corresponding to the speed of
linear movement of the ribbon 29 through the cassette and
which in turn corresponds to the linear speed of the
envelope. Ahy irregularities in.envelope'movement are

30 reflected in changes in the speed of rotation of the disc
158 and therefore in the timing and position of the pulées
in the electrical signal produced by_the.opto—eleotric
coupler 162, | |



- 19 - In.order to ensure that the wheel 156 always resiliently engages the
ri bbon 29, the wheel 156 is nounted at the apex of an L-shaped nenber 164 .
'andxgﬁéxgnd of one of the arns of the L-shape is connected via a spring
to§n 5 anchoring point 168 on a backing plate 170, whilst the end of tﬁ%?i)
ot her~armincludes a slot 172 through which a pin shown di agramatically
passes, thereby allow ng the wheel 156 to pivot about the axis of the pin
174 but also to nove in a direction parallel to the |ongitudinal 10
direction of the slot 172. The effect of the spring 166 is to pull the
wheel 156 into permanent contact with the }¥biTer 160 and the ribbon
extendi ng around the roller 148 so that drive fromthe noving ribbon to the
wheel 156 is inparted to the roller 160 irrrespective of the absolute 15
posi tion of the ImhealdekS&o Nnstiren thest prley iwhsel DRénalwales ofesilientlyge

“operation for i |_ng e Sttt i t | Thi S.i S50 | oned
by virtue of th%%?te%t r%'{é tr‘rc]ie cass%t't glﬁeasﬁf%%gf?ﬁgiésrt@df?én % %ﬁ:éﬁéousi ng
br oadsi de- on i n apiex ¢fr @ Loshapest manbar 264 e gone enduef sonerof t thes

been fully | ocalgtmsilof! e @UsHipd Ns NWMdked Lvi¥Sh spLInPe1é6TEsdag0 as

to bring the wi ndow 154 just, bel ow t he wheel 156 of the, encoder. The
cassette is .sﬁO\ﬁﬁ“"lhﬁ"'llﬂ'@J Py ]é\r% Ypet Raskindspiats ]r'.ﬁ&'Fi ritst the neade

roller 148 in 2%fcaneadt helthrarughinduddPhog10t 172 hehwbegh Wsfoh Te pin
o e R AL WIS S b PEREESy SRE ool o
nuneral the 176wh®&ed dISi6ddways varte ghrauti dete aaxiseodphblvsi pin ehtid it calisde
53@ 30 in Figung mo¥d itk i BHWPLIN RS 2t e 118nd 1 d a1
10 direction of the slot 172. The effect of the spring 166
is to pull the wheel 156 into permanent contact with the
roller 160 and the ribbon extending around the roller 148
so that drive from the moving-ribbon to the wheel 156 is
imparted to the roller 160 irrrespective of the absolute
15 position of the wheel 156.

Mention has previously been made of a two-stage operation
for inserting the cassette into the housing. This is
occassioned by virtue of the fact that the cassette has to
be inserted into the housing broadside-on in the direction

20 of arrow 26 in Figure 6 but after it has been fully

Ao located at the rear of the housing, it must then be lifted

so as to bring the window 154 just below the wheel 156 of
the encoder. The cassette is shown in its raised and
operating position in Figure 2 with the roller 148 in

25 contact (through the ribbon) with the wheel 156.

To achieve the horizontal and vertical motion, the
opposite ends of the cassette are formed with slideways,
one of which is denoted by reference numeral the 176. Two
slideways are provided at the opposite end and can be seen

30 in Figure 7 and denoted by reference numerals 178 and 180.
The three slideways can be seen in dotted outline in



The three slideways can be seen in dotted outline in - 20 - Figure 2. On
ef,cooperating opposed side walls of the cassette housing are three -
pRot-yusi ons 182, 184 and 186 which respectively engage the slideways 176 e
178 dnd 180 and 5 locate the cassette vertically as it is pushed into the-
housi ng. The slideways include |lateral slots 176', 178 and 180" which are
idivisional to slidingly receive the protrusions 182, 184 and 186
respectively where the cassette has been 10 fully pushed into the housing.
In order to facilitate the insertion of the cassette into its fina

el ectrical position in which the protrugpons engage in the slots as opposed
to the slidways, toggle springs are provided at the rear of the cassette
housi ng 15 E¥IUER ecengaged by the rear of the cassette as the latter is
pushed into position. One of the toggle springs is shown at 188 in Figure 5
and a simlar_one (not shomn} is_Iocatgd at the ggpozit .end of the
cassette houIhgtherRPPRYERELIRY, PRROFRE | G4de PRb i @ réﬁﬁgcﬁﬁﬁEFtﬁne 20
desi gnat ed 1%bwsithq apegehreecpdotirgstond 182, DB4i aindi AB6i whdihi on t he

inder si de of SIRPRSELITE e Rangs BhT PERoBRREb 7B ony SR, 430, 8080 0C° 1"
causes t he sarkynd®ige t théecassetitapvarticahdlyr esr ikr ds pashedr diogot &hei oni ng

the spring siﬁqggiééil onger arm 192 is prevented fromfollowi'ng due to its
engagenment wt undersi de of the cassette. _ '

The slideways include lateral slots 176', 178' and 180°* o
. which are divisional to slidingly-récéive the protrusions K_)
182, 184.and 186 respectively where the cassette has been
10 fully pushed into the housing.

In order to facilitate the insertion of the cassette into
its final electrical position in which the protrusions
engage in the slots as opposed to the slidways, toggle
springs are provided at the rear of the cassette housing

15 which are engaged by the rear of the cassette as the
latter is pushed into position. One of the toggle springs
is shown at 188 in Figure 5 and a similar one (not shown)
is located at the opposite end of the cassette housing.
The toggle spring includes two diverging arms, one >

20 designated 190 and a longer one designated 192. On
initial insertion the rear of the cassette engages the arm
190 and the longer arm 192 engages the underside of the
cassette. Continued rearward movement of the cassette
causes the arm 190 to be moved upwards and rearwards

25 thereby tensioning the spring since the longer arm 192 is
prevented from following due to its engagement with the
underside of the cassette.

As soon as the cassette has been pushed into the housing
to an extent sufficient to enable the protrusions to
30 engage the vertical slots in its ends, the cassette can



sufficient to enable the protrusions to 30 engage the vertical slots in
‘enqs,'the cassette can - 21 - nmove upwards, and does so, under the
acti?:(’jn of the two arns 192 of the two springs which at that stage are fully
tensioned with the arnms 190 al nost vertical. The novenment of the cassette

i ngan upward direction is 5 limted by the depth of the slots 176", 178

and 180" in its ends and once the protrusions have engaged the slots and
the cassette has noved into its fully raised position with the protrusions
at the bottomof the slots, it remains f"lrznlly'in t hat position under the
action of the 10 springs. .Removal of the cassette is achi eve ite sinply
by pressing the™@¥ sé‘PgérF’ﬁ'a 53 S8 or ddedn the Fﬁcli:r}tor% %o&é?%g“{&ti I

t he protrusi onsazms 1012 pfcither tef tdper izigx whithe dtouhaty stagen@aredfivel hyack
al ong the slide : ut,s ' t i of the springs.
Since the ri bbo\ﬁg\)ﬁmgﬁ'%ﬁr?gr Ln%%?’ytt@g %ﬁ%{eggfo?%%%\rﬂseé\;ﬁe%?ln%} ‘be inportant to
determ ne when the ribbon has been nearly used up. To this end a used

ri bbon detecti oppkeygyemaftoteetthe (das@edt et PRGN UM R ditddtadfags Wal |
of the 20 cassetlt,e,and s pivoted at 202 relative to a Cr'OSWtCQ}pé'Min The

out board end Bf 1iRdteg by tbg de SfF tahe Siofsh Wibippdd &ir ARy

t ake-up spool 3@tanénds aha dineeeithe Prdti@sdidinsehavec arrfed Xhd Eldtyer
198 is raised. At _.a_given point the |lever, will hgve n rai.sed 25 ...
sufficiently to288t ﬁgfecﬁﬁgeﬁ‘itgr &R Me?oztnﬁ%é%épe{{’(éﬁyorf%lse% position
with the protrusions at the bottom of the slots, it
remains firmly in that position under the action of the

As-soon as the cassette has been pushed into the housing to an extent .'

~ 10 springs.

Removal of the cassette is achieved quite simply by

pressing the cassette in a downward direction within the

housing until the protrusions are fully clear of the

slots. The housing can now move back along the slideways
15 out of the housing under the action of the springs.

Since the ribbon will normally be hidden from view, it may
be important to determine when the ribbon has been nearly
used up. To this end a used ribbon detection lever 198

‘ extends through an opening 200 in the rear wall of the

o/ 20 Cassette and is pivoted at 202 relative to a microswitch
204. The outboard end of the lever 198 rests on the
ribbon wrapped around the take-up spool 30 and as the
diameter of the latter increases, so the lever 198 is
raised. At a given point the lever will have been raised

25 sufficiently to actuate the microswitch 204, the operation



-22- of which is used to indicate via a visible or audible (or both). alarm’
he ribbon cassette is virtually exhausted. It will be seen that the
198 will automatically 5 protrude through the cut away regi on 200 a
—eassette is inserted into the housing and requires no setting-up. The/
machi ne may be arranged to be switched off after a predeterm ned amount of
use after the mcroswtch 204 has act%%sed The exit of the envelope is
controlled by the exit pinch 10 wheél 6 and the spring | oaded jockey
wheel 194 npunted thereabove, and_.tensioned by a spring 196. e pjnch
Wheel i3 crPReNibyh T8 BRAfebe BOmterss 33, Aol e idihton (¥
ref erence tbthguabaBm,F&hatemhe mabbmﬂedassenryuﬁsuyﬂhnﬁaxly|<3n No.
8714004, 15 ¥€§8Qt%§ directed to subject natter related to that described
her ei n. 86/P Clains 1. A ribbon cassette wherein the supply
spool is adapted to be driven by an unwi nding force Applied to the ribbon
and the takeeup; $pope bseAdpRhedthe Heveli 108 blﬁltlheauﬁ:'éﬂfgi?; through a
of and _t hroug

slip coupling which, at be |nn|ng ri bbon trans er out
transf er ﬁh%?%%??@? throug the cut away region 2 as the cassette

is inserted into the housing and requires no setting-up.

 The machlne may be arranged to be switched off after a
predetermlned amount of use after the microswitch 204 has
actuated.

The exit of'the envelope is controlled by the exit pinch
10 wheel 136 and the spring loaded jockey wheel 194 mounted
thereabove, end tensioned'by a spring 196.. The pinch
wheel is driven by the endless belt 134 as previously

described with reference to Figure 3.

-z Reference is made to copending Application No. 8714004,
15 which is directed to subject matter related to that.
described herein.



tends to wind the take-up spool at a speed greater__,an_Lha%—neCesary to,.
mat ch: t he speed of ribbon unw nding fromthe supply s 00l i bbon -~
“cassette as clainmed in the preceding claimin \we tensi Gy

i s\whintained in the ribbon, and creation,gf sI y the '
t endency of the take-up spooI to wind on ggent rlbbon at an excess speed
and slip occurs at the coupling to prevent the take-up spool snap ggg

ri bbon. 3. A ribbon cassette as clainmed in any of the preceding CP

which the slip coupling conprises an endl ess- belt or band extending around
the supply and & gp spools in friction engagenent therew th under a

tensi on suffici i npart slipping drive fromthe supply spool to the
take-up spool. 4. A ribbon cassette as clained in claim3 in which the belt

ggg 3 leg a[ ﬁg ngl girrg?)é?f%?ﬂ?ﬁ; chEkbeys %é?élh.ﬁt Eﬁe\/\ftsﬁbpg.be spobR! Lsaadapeled- up
roove ey e up_s n
sufficiently sné®IBe @riy¥eRpBY B8R Pﬂ%igaﬁﬁﬁyf9§88| g gagg %ﬁﬁréﬁEhP si on
ratio appropr|aﬁﬂatﬂhéhEakequprsﬂobkndanaﬂapoedxtesbesﬂcé&enfbyhehEake up
PP opi ng can ocBWPPEE: SeehE, RleBudh "5 s1ip; cBulhnd WRUBY Bt Beginlifhin
or bands. 6. A ofbbibbonstranefes ehdl throiughousi frangfexr| thersafexhi ch a
resilient nater#rl %St@”EiﬁaegheoﬁaﬁggugehggaﬂdaEh% E%B%hOQrEQtEQetBth and

coefficient of I on ween rogves and/ qr the pu | eys
that necesary to match the speed of ribbon unw1ndlng from

the supply spool.

2. A ribbon cassette as claimed in the precedihg claim in
which an appropriate tension is maintained in the ribbon,
and creation of slack is avoided, by the tendency of the
take-up spool to wind on spent ribbon at an excess speed
and slip occurs at the coupling to prevent the take-up
spool snapping the ribbon.

3. A ribbon cassette as claimed in any of the preceding

claims in which the slip coupling comprises an endless

belt or band extending around the supply and take-up

spools in friction engagement therewith under a tension
. sufficient to impart slipping drive from the supply spool
\/ to the take-up spool.

4. A ribbon cassette as claimed in claim 3 in which the
‘belt passes around grooves in or pulleys associated with
the supply and take-up spools, the diameter of the groove
or pulley of the take-up spool beihg sufficiently smaller
than that of the supply spool to create a transmission
ratio appropriate to the required tendency to excess speed
of the take-up spool. |

5. A ribbon cassette as claimed in claim 3 or claim 4 in



i kn claim

‘determ nes the slipping threshold. 7. A ribbon Tassette as |
claim5 in which the tension is maintained bﬂm m Wmmoneﬁt
as another pulley, which is spring |loaded in h the \w
b ‘at a-position internedi ate between-tpg suppl y*spbol and take-up spoel
pul l eys. 8. A ribbon cassette as clainmed in any of clains 4 to 7 in which

the pull eys hawmidh si §r 88N EScclr BetwbBANtRASHBELLCORSDAhA! HRE bHedNY
of clains 4 to 8|r1¥g|c non-sllgplngggrlve is provided between the two
spool s as by ufh tPed R aPROPES pPECBRBAS hul | eys, and the two toot hed

gears nmesh wth an internediate idler gear wheel to achieve the correct
direction of rqgtatjon..af the take-up_sp relative,to the supply spool,
the required slcgl’pplli nlgl‘tg%?élgg%%?l?gt\:/%da%ygis?%:bﬁgét %nngﬁ?iéms%cﬂraggﬁ§mag in
friction clutchwliathweerestl tenbl material pal employedofbrsthel bedhdand
pul l eys. 10. A l¥§héi§§e | [ ; e.pr Lag.clains in
whi ch at Ieast‘ghg of the s%%gfgéiﬁ%g$g§g%tggég¥%ﬁge§gyoglS?g kggnlost

moti on connect iRetWRsR Hthe Pard aaduthe  graeves and/er thrRepuplepsol in

order to take Watdmtindd tWe £1DPPIndg tRPEsnséP4at i Ng the supply spoo

through the drive between the two spools. 11. A ribbon cassette as clained
i n any of the preceding - 25 - : * C L M S * clainms which
further includes reanbben eédeséttanasl claiméd obnotlabm 4ase- gRatnosl iho

take up sl ack, _sucH . 0N e_ax t ake-up. | . 12. A
ri bbon cassett -éﬁ1 g‘g&c ?%%e%%l%%yi%fnﬁég%’?%%%gﬁ%ggn a1 1882y component
such as another pulley, which is spring loaded into

2 -~

engagement with the belt at a position intermediate \_J
between the supply spool and take-up spool pulleys.

8. A ribbon cassette as claimed in any of claims 4 to 7 in
which the pulleys have 'V' shaped grooves. :

9. A ribbon cassette as claimed in any of claims 4 to 8 in
which a non-slipping drive is provided between the two

spools as by using toothed gears in place of pulleys, and

the tﬁo_toothed gears mesh with an intermediate idler gear
wheel to aéhieve the correct direction of rotation of the
take-up spool relative to the supply spool, the required
slipping being achieved by separate means such as by a :
friction clutch between one spool and its pulley or both -
spools and pulleys.

10. A ribbon cassette as claimed in any of the preceding
claims in which at least one of the spools incorporates a
one way.clutdh or lost motion connection which permits
manual rotation of the take-up spool in order to take up
slack in the ribbon without rotating the supply spool
through the drive between the two spools.

11. A ribbon cassette as claimed in any of the preceding

!

T



ctains in which the cassette contains an inked ribbon or the |ike for use

-in typewiting or printing apparatus or a thermally activafted ink coatege

* ribbon for use in a franking nmachine. 13. A ri bbgmnmmmm m imed
amy~of the preceding clains in which the cassett ﬂ“lu Etic

recording tape. 14. A ribbon cassette con@bructed *and afrahgetl t'o operate

substantially as_herein described by way of exanple with reference to and
as illustrated fhaime wbieshpiuythgrdinmilyges means to effect manual

rotation of the take-up spool to take up slack, such as a
knob on the axle of the take-up spool.

12. A ribbon cassette as claimed in any of the preceding
claims in which the cassette contains an inked ribbon or
the like for use in typewriting or printing apparatus or a
thermally activated ink coated ribbon for use in a
franking machine.

13. A ribbon cassette as claimed in any of the preceding
claims in which the cassette contains a magnetic recording

k/; tape.

14. A ribbon cassette constructed and arranged to operate
substantially as herein described by way of example with
reference to and as illustrated in the accompanying

drawings.




