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@ ink ribbon cassette for a printer.

@ A thermal transfer printer including a platen, (1,2} a
carriage (5) supported for movement lengthwise of the
platen, a ribbon cassette {7) removably mounted on to the
carriage (5}, an inked ribbon (16) held in the ribbon cassette
(7) and wound at opposite end portions thereof on two
ribbon cores (26, 40), and a thermal head (15) supported by
the carriage (5) to force the inked ribbon (16) against a sheet
of paper on the platen (14). The inked ribbon has an upper
printing zone and a lower printing zone disposed in super-
posed relation one above the other in a direction perpendicu-
lar to the direction in which the inked ribbon is moved. The
ribbon cassette (7) is turned over after one of the upper and
lower printing zones has been used to perfofm printing of
characters, symbols, etc., and mounted to the carriage again
to continue the printing by using the other printing zone. The
ribbon cassette is provided with a back tension imparting
mechanism (33) located between the thermal head (16) and
the ribbon core toward which the: inked ribbon moves, to
apply the predetermined brake to the inked ribbon during its
travel. ’

Croydon Printing Company Ltd.
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" PRINTER

BACKGROUND O? THE iNVENTIbN
FIELD OF,THEVINVENTION
| This iﬁvention felates to thermal transfer
printers, and more particularly it is concerned with a
thermal transfer printer équipped'with an improved ribbon
cassette that holdé anrinkea ribbon éuitable for use with
a thermal transfer pfinte?. 7
DESCRIPTiON OF THE PRIOR ART
. It has hitherto been usual pracfice to use with
thermal transfer printers inked ribbqns of the type that
can be used only once, because fhe ink of the inked ribbon
is transferred to a sheét of paper fQ,f¢rm characters,
symbols, etc., thereon by thermal transfer printing. The
inked ribbon once used is not fit for reuse. Thus, the
use of conventional inked ribbons haé made the thermal
transfer printer uneconomical to use because of its high

running cost.

' SUMMARY OF THE INVENTION

OBJECT OF THE INVENTION-
This invention has as'ifs objeCt~£he privision
of a thermal transfer printer équipped with an improved
ribbon casséfﬁe“that hoids an inked fibbon“of low running

cost and high stability in‘movement during operations.’
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SUMMARY OF THE INVENTION 0165396

The outstanding characteristics of the invention

enabling the aforesaid object to be accomplished are that

the ribbon cassette holds therein an inked ribbon having

two printing zones or an upper printing zone and a lower

printing zone disposed in superposed relation one above

the other in a direction perpendicular to the direction

in which printing is performed and each having a width

large enough to accommodate one line of printed characters,

symbols, etc., and that the ribbon cassette is provided

with back tension imparting means for imparting a

pre~

determineé back tension to the inked ribbon to apply the

brake thereto during its movement.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the thermal

transfer printer comprising one embodiment of the
tion;

Fig. 2 is an exploded perspective view,
enlarged scale, of one constructional form of the
cassette of the thermal transfer printer shown in

Fig. 3 is a top plan viéw of thé ribbon
shown in Fig. 2, showing its interior;

Fig. 4 is an exploded perspective view,
enlarged scale, of another constructional fotm of
ribbon cassette shown in Fig. 2;

Pig. 5 is a top plan view of the ribbon

shown in Fig. 4, showiné its intefior;

inven-

on an
ribbon
Fig. 1;

cassette

on an

the

cassette
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Fig. 6 is aﬂ eéplgééd perspéctive view, on an
enlarged SCale, of still another constructional form of
the ribbon cassette shown in Fig. 2;'and

Fig. 7 is a top plan view 6f the ribbon cassette

shown in Fig. 6.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Various conétructional forms of the ribbon
caséette of the thermal transfer printer comprising a
preferred embodiment of the invention will now be described
by referring to the accompanying drawings.

Fig. 1 shows in a perspective view the preferred
embodiment of the thermal transfer printer in conformity
with the invention, and Figs. 2¥and 3 show one construc-
tional form of the ribbon cassette of the thermal transfer
printer shown in Fig. 1, Fig. 2 being an exploded perspec-
tive view; on an enlarged scale; of the ribbon cassette
and Fig. 3 being a top plan view of the ribbon cassette,
showingrits interior. |

Referring to Fig. 1, the thermal transfer printer
comprisesia pair oftside’élatesw15and 2; a plﬁrality of
shafts 3- and 4, a carriage 5, a home position sensor 6, a
ribbon cassette 7, é carriaée motor 8, a flat cablé 9, a
timing belt 10, a line feed,motof'li, a gear 12, a platen
knob 13, a thermal head 15, én inked ribbon 16, a plurality
of sheet keep rollers 17; a platen lé on which a sheet of
paper 14 is wound, a sheet guide 19, a release lever 20,

a controller 21, a cover 22, a rear stay 23, a front stay
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24, a ribbon sensor 25 and a take-up shaft 26.

More specifically, the shaft 4 is secured at
opposite ends thereof to the side plates 1 and 2 for éup—
porting thereon the carriage 5 for sliding movement.
Mounted on the carriage 5 are the ribbon cassette 7 hold-~
ing the inked ribbon 16 therein, and the thermal head 15.

The carriage 5 is drivgn by the cérriage motor
8 through the timing belt 10 to move rightwardly and
leftwardly in the figure.

The linerfeed motor 11 is operative to transmit
a motive force to the gear 12 which is secured to a shaft
of the platen 18 to feed the sheet of paper 14. The sheet
of paper 14 can also be fed manually as the platen knob
13 is turned by hand. The sheet of paper 14 is guided by
the sheet guide 19 as it is fed mechanicailj or manually.

As the release lever 20 is moved forwardly and
backwardly, the sheet keep rollers 17 supported by the
shaft 3 for sliding movement can be brought into and out
of pressing contact with the surface of the sheet of
paper 14.

The flat cable 9 performs the function of pass-
ing an electric current therethrough to the thermal head
15 and the other electric components.

The printer of the aforesaid construction is of
a one-way printing type. More specifically, it performs

printing only when the carriage 5 moves rightwardly, so

that the inked ribbon 16 is taken up only when it moves

rightwardly and not taken up when it moves leftwardly.
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The carriage motor 8, line feed motor 11, home

'position sensor 6 and thermal head 15 and so forth are

- controlled by the controller 21.

The ribbon cassette 7 will now be described by
referring to Fig. 2. As shown, the ribbon cassette 7
comprises an upper cassette case 31 and a lower cassette
case 34 secured together by screws 30 and 32 to provide
a hollow case in which are mounted the inked ribbon 16
and a constant tension imparting means or mechanism 33
for imparting a predetermined back tension to the inked
ribbon 16. The upper cassette case 31 and lower cassette
case 34 are each formed with cutouts 372 and 37B for
alternately receiving the thermal headrls supported by
the carriage 5. Two ribbon cores 39 and 40 having oppo-
site ends of the inked ribbon 16 connected thereto support
the latter in.thercassette case 7.

The constant tension imparting means 33 com-
prises friction members 35 and 36 formed of felt or like
material, and a plate spring 38 for imparting a predeter-
mined back tension to the inked ribbon 16. The details
of the constant tension imparting,means733 is subsequently
to be described.

Fig. 3 shows the interior of the ribbon cassette
7 as viewed from above by removing the upper cassette
case 31.

The operation of taking up the inked ribbon 16
will be described -by referring to Figs. 2 and-3.

In the thermal transfer printer having the
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ribbon cassette 7 of the construction described herein-
above, ﬁhe thermal head 15 is positioned such that a heat

generating element section, not shown, thereof is opera-

 tive to use only the upper printing zone of the inked

ribbon 16 for performing thermal transfer printing, and
the ribbon cassette 7 is mounted on the carriage 5 such
that the lower cassette cése 34 is brought ihto contéct
with a top éurface of the carriage 5. This causes the
thermal head 15 inserted in the cutout 37A of the ribbon
cassette 7 to force the inked ribbon 16 against the sheet
cf paper 14, and the inked ribbon 16 is moved toward the
ribbon core 39 as the carriage 5 is driven by the carriage
motor 8.

That is, as the ribbon cassette 7 moves with

- the carriage 5 as a unit, the inked ribbon 16 wound on
i the ribbon core 40 which is not used yet is threaded
through the constant tension imparting means 33 after

- being payed out the ribbon core 40 and moved to the ther-

mal head 15 through the constant tension imparting means

33.

'  After characters, symbols, etc., are printed by
the thermal head 15 on the sheet of paper 14 tﬁfoﬁgh the

agency of the inked ribbon 16, the inked ribbon 16 is

- wound on the ribbon core 39 which is connected to a take-

“up shaft 26 mounted on the carriage 5 and driven'by the

timing belt 10 for rotation.
| - The characters, symbols, etc., which are printed

as described hereinabove by thermal transfer printing



10

15

20

25

T " 0165396
leave traces in an upper printing zone of the inked ribbon
16 as indicated by hatching in Fi§. 2.

The inked ribbon 16 having the traces of prihted
characters, symbols, etc., left only in the upper printing
zone is moved from the ribbon core 40 toward the ribbon
core 39 until an end portion of the inked ribbon 16 wound
on the ribbon core 40 is reached.

When the inked ribbon 16 has been payed out and
the 'end portion theréof wound on the ribbon core 40 is
reached, the ribbon cassette 7 is removed f:om the car-
riage 5 and mounted thereon again upside down after being
turned over.

More speéifically, the ribbon cassette 7 is
mounted on the carriagé 5 in an upside down p@sition SO
that the upper cassettercase 31 is brought into contact
with the top surface of the cérriage 5, and the thermal
head 15 is inserted in the cutout 37B of the ribbon cas-
sette 7. As a result, theyheat generating élement section
of the thermal head 15 is positioned against the lower
printing zone of the inked ribbon 16 which has not been
used in the preceding printing operation, and the ribbon
core 40 supporting the inked ribbon at one end thereof is
connected torthe také-up shaft 26.

Upon, receipt of a command to start a printing
operation, the thermal transfer printer is actuated and
characters, symbols, etc., are printed on the sheet of
paper 14 through the‘agency of the inked ribbon 16 by

using a lower printing zone of the inked ribbon 16 in the
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same manner as described by referring to the printing of

characters, symbols, etc., by using the upper printing

‘zone of the inked ribben 16, and the inked ribbon payed

out of the ribbon core 39 is wound on the ribbqn core 40.
The constant tension imparting means 33 for
imparting a predetermined back tension to the inked ribbon
16 will now be described by referring to Fig. 2.
As described hereinabove, the constant tension
imparting méans 33 comprises the friction members 35 and

36 and the plate spring 38. The friction member 35 is

"attached to a wall surface having a certain curvature

located substantially in a central portion of the front

of the lower cassette case 34. The friction member 36 is

‘attached to a central portion of the plate spring 38. 1In

operation, the inked ribbon 16 is sandwiched between the

rtWO friction members 35 and 36 so that a predeterminedr'

tension is imparted to the inked ribbon 16 by the re-

silience of the plate spring 38.

The friction members 35 and 36 eaéh have a width
which is greater than the width or edge-to-edge dimension
of the inked ribbon 16. The inked ribbon;ls and friction
members 35 and 36 are constructed and arranged such that
the center of the width of the friction members 35 and 36
and the ceﬁter of the edge-to-edge dimension of the inked
ribbon 16 coincide with each other.

Thus, upper and lower edges of thé inked ribbon
16 arel;o@plépely'covergd with the friction members 35 and .

36 so that the inked ribbon 16 is prevented from being
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displaced in a vertical dlrectlon durlng its travel.

'Thls is conductlve to a stablllzed movement of the inked

ribbon 16 during its travel. 7 s

As can be seen in Fig. 2, theﬁplate spring 38
is in the form of a letter H so thaf.itrproduces at its
central portion a bieéing force distxibﬁfed'substantially
equally in magnitude to the left,end right sides of the
plate spring 38. 'Thie enables a predeiermined back ten-
sion to be imparted to the inked ribbonllﬁirrespective
of the direction of its moVeﬁent as tﬁe;%iben cassette
7 is mounted in the regular positioniéna,§n'the upside
down position on the oarriage 5. ST

In the thermal transfer priﬁeér according to
the invention, the upper prlntlng zone of the inked ribbon
16 is used in a flrst prlntlng operatlon in which the
inked ribbon 16 is moved from the rlbbonrcore 40 toward
the ribbon core 3% and the lower pxiﬁ?ﬁﬁgrzone thereof is
used in a second printing operation,in:whiehrthe inked
ribbon 16 is moved from the ribbon cofev39.toward the
ribbon core 40. However, this is notrresffictive, and
the lower printing zone may be used in the first printing
operation and the upper printing zone may be used in the
second printing operation. -

Figs. 4 and 5 show another constructional form
of the ribbon cassette suitable for uee with the thermal
transfer printer according to the inveheioh,'Fig. 4 being
an exploded perspective view, on ahrenle?ged scale, of

the ribbon cassette and Fig. 5 being a top.plan view of
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the ribbon cassette, showing its interior.

The ribbon cassette of the constructionai form
shown in Figs. 4 and 5 is designated by the reference .
numeral 7a, and the carriage of the thermal transfer
printer for supporting the ribbon cassette 7a is designat-
ed by the reference numeral 5a. Parts shown in Figs. 4
and 5 which are similar to or identical with those shown
in Pigs. 2 and 3 are designated by like reference charac-

ters.

In the constructional form shown in Figs. 4 and

"5, the ribbon cassette 7a is provided with a pair of

constant tension imparting mechanisms or means 33a and

' 33b each comprising griction members 35a and 36a formed

of felt or like material, and a plate spring 38a. The
two constant tension imparting means 33a and 33b located
in the front of the ribbon cassette 7a on opposite sides
of a cutout 37c formed in upper and lower cassette cases
31a and 34b for receiving the thermal head 15 are sym-
metrically arranged. |

Each friction member 35a which is constructed
to have the same width as the friction member 35 shown in
Figs. 2 and 3 is attached to the curved surface of each

partition rib 42 formed integrally with the lower cassette

" case 34a. Each friction member 36a of the same construc-

tion as the friction member 35a is attached to each plate
spring 38a in the form of a letter T in a lying position.
In operation, the inked ribbon 16 is sandwiched between -

the friction members 35a and 36a during its travel so that
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a constant tension is imparted to the inked ribbgr? ?6 b
the reésilience of therplété spring 38a. |

The constant tension imparting means 33a and
33b of the construction shown in Figs. 4 and 5 and de-
scribed hereinabove can achieve the éame effects as those
achieved by the constant tension imparting means 33 shown
in Figs., 2 and 3. That is,'they are capéble of prevent-
ing the vertical displacement of the inked ribbon 16 and
stabilizing its movement during ité travel.

The carriage 5a is distinct from the carriage
5 shown in Fig. 5 in that two pins 41 aré secured thereto
and project ﬁherefrom. The pins 41 perform the function
of facilitating the §ositioning of the upper and lower
cassette cases 3la and 34a when they are assembled.

Of the two pins 41, the pin 41 located on an

upper left portlon of the lower cassette case 34a as shown

in Fig. 5 is maintained in contact with the plate spring

38a of the constant tension imparting means 33a interposed
between the thermal head 15 recelved in the cutout 37c and
the take-up shaft 26 to provzde a gap between the two
friction members 35a and 36a. By this arrangement, the
inked ribbon 16 is free from tension in its run between
the thermal head 15 and takeﬁp shaft 26. Théi is, a
constant back tension is imparted fo a run of the inked
ribbon 16 between the ribbon core 40 and thermal head 15
received in the éutéut 37¢c only by the constant tension
imparting means 33b. |

When the ribbon cassette 7 is turned over and
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mounted in an upside down position on the carriage 5a,
the constant back tension can be imparted to the inked
ribbon 16 by the constant tension imparting means 33a.

In the constructioﬁal form of the ribbon cas-
sette 7a shown in Figs. 4 and 5, the upper printing zone
of the inked ribbon 16 is used in a first operation for"
printing characters, symbols, etc.,ras the inked ribbon
16 is moved from the ribbon core 40 toward the ribbon core
39, and the lower printing zone is used in a seéond opera-
tion for printing purposes as the inked ribbon 1.6 is moved
from the ribbon core 39 toward the ribbon core 40. How-
ever, this is not restrictive, and the lower printing
zone may be used in the first operation and the upper
printing zone may be used in the second operation.

Figs. 6 and 7 show still another constructional
form of the ribbon cassette suitable for use with the
thermal transfer printer according to the invention, Fig.
6 being an exploded perspective view, on an enlarged
scale, of the ribbon cassette and Fig, 7 being a top plan
view of the ribbon cassette, showing its ihterior.

The ribbon cassette shown in Figs. 6 and 7 are
designated by the reference numeral 7b which is mounted

on the carriage 5a shown in Fig. 4. In Figs. 6 and 7,

parts similar to or identical with those shown in Figs.

2 to 5 are designated by like reference characters.
The ribbon caésette 7b comprises an upper
cassette case 31b formed with cutouts 37A and 37B similar

to those shown in Fig. 2, and a lower cassette case 34b
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formed with cutouts 37A and 37B similar_to those shown in
Fig. 4. The ribbon cassette 7b which is provided with a
pair of constant tension imparting mechanisms or means

33¢c and 33d is supported on the carriage 5a. The constant
tension imparting means 33c and 334 are operative to
iméart a predetermihed back teﬁsion to the inked ribbon

16 irrespective of the direction of its movement as the
ribbon cassette 7b is mounted in the regular position and
in the upside down position on the carriage 5a.

More specifically, the constant tension impart-
ing means 33c and 33d each comprise friction members 35b
and 36b formed of felt or like material, and a plate
spring 38b. The constant tension imparting means 33c¢ and
33d of substantially U-shaped are located symmetrically
on the lower cassetfe case 34b outwardly of the cutouts
372 and 37B for alternately receiving thé thermal head 15.

The friction member 35b which is constructed to
have the same width as the friction member 35 shown in
Figs. 2 and 3 is attached to the curved surface of each
partition rib 42 formed integrally with the lower cassette
case 34b. Each friction member 36b of the same construc-
tion as the friction member 35b is attached to each plate
spring 38b. ‘The inked ribbon 16 is sandwiched between
the friction members 35b and 36b, and a constant tension
is imparted to the sandwiched inked ribbon 16 by the plate
spring 48b. By this arrangement, it is possible to
achieve the same effects as those described hereinabove.

~The pins 41 projecting from the carriage 5a
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perform the same function as that described hereinabove
in connection with the cassette shown in Figs. 4 and 5.

" All the constructional forms of the ribbon
éassette shown in Figs. 2 through 7 have been described
as being'moved in opposite directions and turned over when
one of the two printing zones disposed one above the
other has béen used. However, therinventicn is not limit~

ed to the type of ribbon cassette which is turned over.

" The invention can have application in a thermal transfer

printer of the type which enables printing to be performed

by using the upper and lower printing zones of the inked

- ribbon while moving the ribbon cassette vertically in

place of turning it over.

When the invention is applied to this type of
thermal transfer printer, printing of charabters, symbols,
étc., would be performed by using the upper printing zone
of the inked ribbon as the carriage supporting the ribbon
cassette moves rightwardly. As soon as one end portion
éf the inked ribbon is detected, the inked ribbon would be

moved upwardly and the carriage would be moved leftwardly

- o print characters, symbols, etc., by using the lower

printing zone of the inked ribbon.

Even if the invention is applied to the afore-

said type of thermal transfer printer, the constructional

"forms of the ribbon cassettes 7, 7a and 7b shown and

described hereinabove can be used. However, when the
thermal transfer printer is of the type in which the

ribbon cassette is moved vertically in place of being.
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turned over, those ribbon cassettes which are not con-

"structed to be turned over may also be used, to perform

printing by using the two printing zones disposed one
above the other of the inked ribbon.

When ribbon cassettes having no mechanism for
turning it over are used, the upper printing zone of the
inked ribbon would be used when the carriage moves right-
wardly and the lower printing zone would be used when the
carriage moves leftwardly. The same result can be achiev-
ed by usiné the upper printing zone when the carriage
moves leftwardlyrand by using the lower printing zone
when the carriage moves rightwardly.

The thermal transfer printer according to the
invention is capable of not onrnly printing charactezrs,
symbols, etc., but also drawing graphs, charts, diagrams,
etc.

From the foregoing description, it will be
appreciated that the use of the ribbon cassette according
to the invention enables a predetermined back tension to
be imparted to the inked ribbon when the latfer is moved
in opposite directions, thereby allowing the travel of
the inked ribbon to be stabilized. This is conductive to

a great reduction in running cost.
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WHAT IS CLAIMED 1IS:
1. A printer comprising:
o ' (16)
an inked ribbon:
- (7)
a ribbon cassette for holding said inked ribbon;
(15)

a thermal head;
. éS% . . . .
a carriag or supporting and moving said ribbon
cassette and thermal head;
thermal head pressing means provided to said
carriage; and
(21) . ..
a controller for controlling a printing opera-
tion; wherein the improvement resides in that:
the inked ribbon hold in the ribbon cassette (7)
has an upper printing zone and a lower printing zone dis-

posed in superposed relation one above the other in a

direction perpendicular to the direction in which the

inked ribbon is moved to perform printing and, the ribbon

cassette is provided with back tension imparting means (33)
for imparting a predetermined back tension to the inked

ribbon as it moves in opposite directions.
2. A printer as claimed in claim 1, wherein said

back tension imparting means comprises a constant tension

: (33)
imparting mechanism which includes a pair of friction

(35, 36) (38) .
members and a plate spring located substantially at a

(7)

- central portion of the front of the ribbon cassette, said

pair of friction members being adapted to sandwich the
(16)

inked ribbon thexebetween and said plate spring being

secured to the back of one of the friction members, said

plate spring being shaped such that it produces at its
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central portion at which it presses against the inked
ribbon a biasing force which is distributed substantially
equally in magnitude to the left and right sides of the
pléte spring.

3. A printer as claimed in claim 1, wherein said

: (33) =
back tension imparting means comprises two sets of con-

. . ) (33a, 33b), .
stant tension imparting mechanisms each including a plate

spriéé?a;aid constant tension imparting mechanisms being
positioned on opposite sides of the thermal head such
that the two plate springs are located along the path of
travel of the inked ribbon in such a manner that one of

them is disposed anterior to the latter with respect to

the direction of movement of the inked ribbon.

4. A printer as claimed in claim 3, wherein the
. (5) . .
carriage for supporting and moving the ribbon cassette
(41)

has a plurality 6f pins projecting therefrom, one of said
plurality of pins being adapted to be positioned against
the plate spring of the constant tensionrimparting mech-
anism interposed between the thermal head and an inked
ribbon take-up shaft when the ribbon cassette is mounted
to the carriage.
5. A thermal transfer prihter comprising:

a platen; | |

“a carriage supported for movement lengthwise of
said platen;

a ribbon cassette removable mounted to said
carriage;

an inked ribbon held in said ribbon cassette and



'10_

20

25

2 ' 0165396
wound at opposite ends thereof on two ribbon cores; and

a thermal head supported by said carriage to
force the inked ribbon against a sheet of support material
on said platen; wherein the improvement resides in that:

said inked ribbon has an upper printing zone

and a lower printing zone disposed in superposed relation

one above the other in a direction which is perpendicular

to the direction in which the inked ribbon is moved, said
ribbon cassette is adapted to be turned over after one of
the upper and lower printing zones has been used to print
characters, symbols, etc., and mounted to the carriage so
as to continue the printing of characters, symbols, etc.,
by using the other printing zone, and said ribbon cassette
is provided with back tension importing means located
beﬁween,the thermal head and the ribbon core toward which
the inked ribbon moves, to apply the predetermined brake

to the inked ribbon during its travel.
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FIG. 3
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