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Description

This invention relates to a multicolor ribbon
cassette system for use in a printer or the like
comprising a shuttle which is adapted to carry
said printhead across a printing medium, and
supporting means, coupled to said shuttle and
movable in conjunction with the print head for
supporting a ribbon cassette having a ribbon
therein, said ribbon cassette carrying a portion of
said ribbon parallel to the printing medium, said
supporting means being pivotal about an axis to
change the vertical position of the ribbon cassette
and of the printing bands of the ribbon with
respect to the printhead.

In most types of printing mechanisms, ranging
from simple typewriters to complex printers,
ribbon shifting is accomplished by hokding a
section of the ribbon in a pivoting bail arm which
moves the ribbon up or down to align the correct
color band with the printing mechanism such as a
printhead. The bail arm supports the ribbon in an
operating plane which is parallel to a printing
medium. One particular arrangement, which is
directed to a ribbon cassette with bicolor-capabili-
ty, is disclosed in US—A—4,088,218 to Depew.
This system, which is specifically designed for
use with a matrix printhead, inciudes a body
portion having a chamber for storing a ribbon.
The ribbon passes around an extension which is
pivotal to move the ribbon either up or down with
respect to its position within the cassette. Al-
though a pivotal bail arm is generally satisfactory
when only two colors are to be employed, exces-
sive vertical movement of the ribbon can cause
snagging and dragging, especially when the
ribbon is carried within a cassette. ’

DE—A—2,337,626 discloses a multiposition
ribbon cassette system of the type specified
above in which the shifting of the ribbon is
accomplished by pivotal motion of the cassette
rather than translational motion of the ribbon. In
this prior art system the ribbon cassette is pivoted
about an axis which is parallel to the printing
medium. As a result the ribbon piane is tilted with
respect to the printing medium when changing
the vertical position of the ribbon cassette with
respect to the printhead. Therefore the ribbon
cannot be accurately positioned in a plane parallel
to the printing medium.

Therefore it is an object of the present invention
to provide a simple and reliably operating multi-
position ribbon cassette system for shifting the
ribbon to enable each one of a plurality of printing
bands on the ribbon to be positioned in a constant
plane with respect to the printing medium and
aligned accurately with respect to the printhead.

This object is achieved in a system of the type
specified above in that said pivot axis of said
supporting means is perpendicular to said print-
ing medium and said portion of said ribbon is
maintained in a plane parallel to said printing
medium when changing the vertical position of
said ribbon cassette with respect to said print-
head.
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Movement of the entire ribbon assembly
eliminates any kind of snagging of the ribbon.
Although the entire cassette is moved in order to
change printing bands and color respectively on
the ribbon, the mechanism by which this is
accomplished is extremely simple. When another
color is desired, the mechanism is shifted to align
a different printing band to the printhead with the
effective ribbon portion remaining in the same
plane parallel to the printing medium.

The system is particlarly useful in conjunction
with matrix printer which includes a print head
that is carried on a shuttle mechanism. Other
printers which can utilize the invention include
ball and daisy wheel types. A pivot piate has one
end secured to the shuttle so as to enable the
pivot plate to totate about an axis which is
perpendicular to both printing medium and the
portion of the ribbon which is in a printing
position. A ribbon cassette is detachably mounted
on the pivot plate. A ribbon drive motor is secured
to the underside of the pivot plate and advances
the ribbon within the cassette. By pivoting the
pivot plate, different portions of the ribbon carried
in the cassette will be positioned adjacent the
print head. However, since the ribbon is pivoting
about an axis perpendicular to the printing
medium, it will remain parallel to the printing
medium as it is moved.

The movement of the pivot plate is controlled
by means of a barrel cam which is driven by a
stepper motor. The barrel cam and the stepper
motor is attached to the shuttle, and the cam is
coupled to the pivot plate by means of a cam
follower. The position of the cam is controlled by
a suitable logic circuit. Other types of positioning
arrangements such as a movable ramp, may also
be utilized. The cam arrangement, however, pro-
vides a simple means of accurately positioning
the ribbon cassette with respect to the print head.

In the drawings:

FIGURE 1 is a perspective view of a portion of a
printer assembly showing the multicolor ribbon
cassette system of the present invention in a
lowered position;

FIGURE 2 is a top plan view of the ribbon
cassette of the present invention;

FIGURE 3 is a rear plan view of the multicolor
ribbon cassette system of the present invention;

FIGURE 4 is a side plan view of the muiticolor
ribbon cassette system of the present invention;

FIGURE 5 is a plan view of the track of a cam
used to control the position of a ribbon cassette,
showing the orientation of a ribbon corre-
sponding to each position of the cam; and

FIGURE 6 is a perspective view of a portion of a
printer assembly showing the ribbon cassette
system in a varied position.

Referring to FIGURES 1 and 6, a printer 10 is
shown having a wire matrix print head 12 carried
on a shuttle mechanism 14. The print head 12 is
biased against a front portion 14a of the shuttle.
The shuttle moves along a pair of rails 16 which
are attached to a frame 18. A ribbon cassette 20 is
carried on the shutile and includes an opening
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20a through which the print head 12 extends. The
ribbon cassette 20 carries a ribbon 22, an exposed
portion of which (22a) is carried in a front of the
print head and is substantially parallel to a print-
ing medium 24.

Referring now to FIGURES 2, 3 and 4, the ribbon
cassette 20 is detachably connected to a pivot
plate 26 which serves to position the ribbon
cassette 20 with respect to the print head 12. The
pivot plate 26 is pivotally connected to the shuttle
14 by means of a pair of hinges 28 which enable
the pivot plate 26 to rotate about an axis which is
perpendicular to the printing medium 24 and
ribbon portion 22a. Because of this configuration,
the ribbon portion 22a will remain paraliel to the
printing medium 24 as the pivot plate 26 and
ribbon cassette 20 are pivoted. The pivoting of the
pivot plate 26 will align a different portion of the
height of the ribbon portion 22a with the front 12a
of the print head. The ribbon 22 is advanced by
means of a ribbon drive motor 38 which is
connected to the underside of the pivot plate 26.
This enables the ribbon 22 to be advanced within
the cassette 20 even when the pivot plate 26 isin a
tilted postion. tt should be noted that the tilting of
the cassette 20 will not impair the printing action
of the printer. At all times, the ribbon portion 22a
will be parallel to both the front of the print head
12 and the printing medium 24.

The position of the pivot plate 26 is controlled
by means of a barrel cam 32 which is attached to
the shuttle 14. The barrel cam is driven by a motor
36 and is coupled to the pivot plate 26 by means
of a bar shaped cam follower 34. The cam 32
includes a substantially spiral groove 32a having
four flat rest positions which serve to define four
distinct printing positions (FIGURE 5} for the
ribbon cassette 20. The cam follower includes a
protrusion 34a which cooperates with the spiral
groove 32a and a protrusion 34b which extends
into a notch 26a in the pivot plate. The motor 36,
which is a stepper motor in the present embodi-
ment of the invention, operates to rotate the cam
32 so that the cam follower portion 34a is posi-
tioned in one of the four flat portions of the spiral
groove 32a. The flat portions enable accurate
ribbon height positioning to be achieved despite
slight inaccuracies in motor position, and also
prevents rotation of the cam 32 which would
otherwise be caused by the application of down-
ward force on the cassette 20. The motor 36 is
controlled by a suitable logic circuit 39. In the
present embodiment of the invention, the logic
circuit 39 is such that when power is first applied
to the printer 10, the stepper motor 36 is com-
manded to bring the cassette 20 down to the
horizontal position by shifting the cam follower 34
down four times. If the cassette 20 is already
down or partially down, the motor 36 simply stalls
for all or some of the four shift commands. Once
this initiallizing process has been completed, the
logic circuit 39 knows that the cassette is on band
one of the ribbon 22 and keeps track of the
position of the cassette as long as the power
remains on. The positions of a four band ribbon
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22 with respect to the front of the printhead 12a
corresponding to different positions of the cam 32
are shown in FIGURE 5. When the ribbon cassette
20 is horizontal, band 1 of the ribbon 22 is aligned
with the printhead 12a, while when the cassette
20 is tilted fully upward, band 4 of the ribbon 22 is
aligned with the printhead 12a.

In the present embodiment of the invention two
different types of ribbon cassettes can be em-
ployed. the first type includes four separate color
bands to provide four color printing capability.
The second type includes an all black (or other
single color) ribbon. Both types of cassettes utilize
a ribbon having the same width {one inch). In
order to automatically determine what type of
cassette is installed in the printer, a two step
process is utilized. Each ribbon cassette includes
a projection or fin 40 extending from the bottom .
surface of the cassette. When the pivot plate is in
its horizontal position, the projection 40 on either
cassette is detected by means of an optical sensor
42 located on the shuttle 14. After it has been
determined that a ribbon cassette is in place, the
pivot plate is shifted up two positions and the
sensor 42 again activated. The length of the
projection 40 on a cassette having a four color
ribbon is shorter than that on a cassette having a
single color ribbon. The length of a single color
projection is shown in in FIGURE 3 by a dashed
line 40a. When the pivot plate is in a raised
position, the sensor 42 will detect only the longer
of the two projections. The logic circuit 39 re-
ceives information from the sensor 42 in order to
determine the presence and type of cassette
being used.

In summary, the present invention is directed to
a simple and effective way of utilzing a multi-color
ribbon cassette in a printing mechanism. Al-
though the invention has been described in terms
of use with a matrix printer, it could easily be
adapted for use with other types of printers. By
shifting the position of the entire cassette instead
of simply moving a portion of the ribbon, instaila-
tion of a cassette is a very simple procedure, since
nothing special has to be done with the ribbon
{(i.e., threading into a bail arm). The system can
easily handle more than two colors despite the
large distance between the plural color tracks. In
addition, the system provides for more accurate
positioning than do typical bail systems.

Although the invention has been described in
terms of a single embodiment, it should be
recognized that modifications and variations will
readily occur to those skilled in the art. For
example, many alternate methods could be
utilized to actuate and position the pivot plate,
including use of a rotating bar, solenoids or a
cable instead of a stepper motor or the use of a

" linear wedge ramp instead of a barrel cam.

Consequently, it is intended that the claims be
interpreted to cover such modifications and equi-
valents.
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Claims

1. A multiposition ribbon cassette system for
positioning a ribbon having two or more printing
bands with respect to the printhead of a printer or
the like comprising:

a shuttle (14) which is adapted to carry said
printhead {12} across a printing medium (24}, and

supporting means (26), coupled to said shuttle
and movable in conjunction with the print head
for supporting a ribbon cassette (20), having a
ribbon {22) therein, said ribbon cassette carrying
a portion (22a) of said ribbon parallel to the
printing medium (24), said supporting means (26)
being pivotal about an axis to change the vertical
position of the ribbon cassette (20) and of the
printing bands of the ribbon with respect to the
printhead (12).

characterized in that sadi pivot axis of said
supporting means (26) is perpendicular to said
printing medium (24} and said portion (22a) of
said ribbon (22) is maintained in a plane parallel
to said printing medium (24) when changing the
vertical position of said ribbon cassette (20) with
respect to said printhead.

2. A system according to claim 1, characterized
in that the supporting means comprises a pivot
plate {26) pivotally secured to the shuttle {14),
wherein said pivot plate is pivotal about said axis.

3. A system according to claim 2, characterized
by comprising a ribbon drive motor (38) attached
to the pivot plate (26), said ribbon drive motor
coupling to a ribbon cassette (20) and operable to
advance the ribbon. (22) in the cassette.

4. A system according to claim 2 or 3, charac-

terized by further including a multiposition cam
(32) coupled to the pivot plate {26), said cam
being movable to position the pivot plate in one
of a plurality of locations.

5. A system according to claim 4, characterized
in that said cam (32) is mounted on said shuttle
(14) and further including:

a cam motor (36) attached to the shuttle for
controlling the position of the cam (32); and

a cam follower (34) connecting the cam to the
pivot plate (26).

6. A system according to claim 5, characterized
in that said cam (32) is cylindrical and includes a
substantially spiral slot (32a) on its outer surface
and in that said cam follower (34) comprises a rod
coupled to said slot.

7. A system according to claim 5 or 6, charac-
terized in that said cam motor (36) is a stepper
motor.

8. A system according to one of claims 1 10 7,
characterized by further including an optical sen-
sor {42) for detecting the presence of a fin (40)
located on each'ribbon cassette (20).

9. A system according to claim 8, characterized
in that the configuration of said fin (40) is a
function of one of two types of ribbon (22} carried
within the ribbon cassette {20) and in that said
sensor (42) is such that when the pivot plate (26)
is in a first position either configuration of said fin
{40} will be detected and when the pivot plate {26)
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is in a second position only one configuration will
be detected, thereby facilitating determination
opf the type of ribbon carried within the ribbon
cassette.

Patentanspriiche

1. Anordnung mit mehreren Schaltstellungen
fir die Positionierung einer Bandkassette mit
einem Band mit zwei oder mehreren Druckberei-
chen relativ zu einem Druckkopf eines Druckers o.
dgl., aufweisend: einen Wagen (14), der geeignet
ist, den Druckkopf (12) Uber ein Druckmedium zu
flihren, Tragermittel (26), verbunden mit dem
Wagen und bewegbar in Verbindung mit dem
druckkopf, zur Halterung einer ein Band (22)
enthaltenden Bandkassette (20), wobei die Band-
kassette einen Abschnitt (22a) des Bandes parallel
zum Druckmedium (24) fuhrt und die Tragermiitel
(26) um eine Achse schwenkbar sind, um die
vertikale Stellung der Bandkassette (20) und der
Druckbereiche des Bandes relativ zum Druckkopf
{12} zu dndern, dadurch gekennzeichnet, da3 die
Schwenkachse der Tréagermittel (26) rechtwinklig
zum Druckmedium (24) verlduft und der Abschnitt
(22a) des Bandes (22) in einer parallelen Ebene
zum Druckmedium {24} gehalten ist, wenn die
vertikale Position der Bandkassette (20) relativ
zum Druckkopf (12) gedndert wird.

2. Anordnung nach Anspruch 1, dadurch ge-
kennzeichnet, daf} die Trdgermittel eine Schwenk-
platte (26} aufweisen, die schwenkbar am Wagen
(14) gelagert ist, wobei die Schwenkplatte um die
genannte Achse schwenkbar ist.

3. Anordnung nach Anspruch 2, dadurch ge-
kennzeichnet, daf} sie einen Bandabtriebsmotor
(38) aufweist, der an der Schwenkplatte ange-
bracht, mit einer Bandkassette (20} gekuppelt und
so ausgebildet ist, da3 er das Band (22) in der
Kassette antreiben kann.

4. Anordnung nach Anspruch 2 oder 3, dadurch
gekennzeichnet, daB sie des weiteren einen Multi-
positions-Kurvenkérper (32) aufweist, der mit der
Schwenkplatte (26) gekuppelt ist, wobei der Kur-
venkérper (32) zum Postionieren der Schwenk-
platte in eine von mehreren Stellungen versteli-
bar ist.

5. Anordnung nach Anspruch 4, dadurch ge-
kennzeichnet, dal} der Kurvenkérper (32) auf dem
Wagen (14) montiert ist und die Anordung ferner
enthélt: einen Motor (36), angebracht auf dem
Wagen zur Steuerung der Position des Kurvenkor-
pers (32) und eine StoBstange (34), die den
Kurvenkérper mit der Schwenkplatte (26) ver-
bindet.

6. Anordnung nach Anspruch 5, dadurch ge-
kennzeichnet, da® der Kurvenk&rper (32) zylin-
drisch ist und an seiner AuRenfliche eine im
wesentlichen spiraifdrmige Nut (32a) und die
Stofdstange (36) einen Stift aufweist, der mit der
Nut gekuppelt ist.

7. Anordnung nach Anspruch 5 oder 6, dadurch
gekennzeichnet, dall der Motor (36) ein Schritt-
motor ist.

8. Anordnung nach einen der Anspriiche 1 bis 7,
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dadurch gekennzeichnet, daRl sie ferner einen
optischen Fihler {42) fur die Erkennung des Vor-
handenseins einer Rippe (40) enthalt, die an jeder
Bandkassette (20) angebracht ist.

9. Anordnung nach Anspruch 8, dadurch ge-
kennzeichnet, dald die Rippe (40) eine von zwei
Typen von in der Bandkassette {20) befindlichen
Bandern (22) abhéngige Konfiguration hat und
daf3 der Fuhler {42) derart ausgebildet ist, da er in
einer ersten Position der Schwenkbarplatte (26)
jede Konfiguration der Rippe (40) erkennt und in
einer zweiten Position der Schwenkplatte (26} nur
eine Konfiguration erkennt, wodurch die Erken-
nung des Typs des in der Bandkassette befind-
lichen Bandes erleichtert wird.

Revendications

1. Systeme de cassette pour ruban 3 position
multiple pour mettre en position un ruban, ayant
deux ou plus de deux bandes imprimantes, par
rapport a la téte d'impression d'une imprimante
ou appareil analogue, comprenant:

une navette (14) agencée pour faire passer
ladite t&te d'impression (12) en travers d'un éié-
ment d'impression (24) et

un moyen support (26) accouplé a ladite na-
vette et mobile en méme temps que la téte
d'impression pour supporter une cassette de
ruban {20) munie d’'un ruban 3 l'intérieur, cette
cassette portant une portion (22a) de ce ruban
paralléle a I'élément d'impression (24), ledit
movyen support (26) étant monté pivotant autour
d’un axe pour changer la position verticale de la
cassette (20) et des bandes imprimantes du ruban
par rapport & la téte d'impression (12),

caractérisé par le fait que ledit axe de pivote-
ment dudit moyen support (26) est perpendicu-
laire audit élément imprimant (24) et ladite por-
tion (22a) dudit ruban (22) est maintenue dans un
plan paraliele audit élément d'impression (24)
quand la change la position verticale de la dite
cassette (20) par rapport a la dite téte
d'impression.

2. Systéme selon la revendication 1, caractérisé
par le fait que le moyen support comprend une
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plaque pivotante (26) montée pivotante sur la
navette {14}, pivotant autour dudit axe.

3. Systeme selon la revendication 2, caractérisé
par le fait qu'il comprend un moteur (38) d'entrai-
nement du ruban fixé sur la plaque pivotante (26),
ledit moteur étant accouplé a une cassette de
ruban (20) et actionnable pour entrainer le ruban
(22) dans la cassette.

4. Systéme selon la revendication 2 ou 3,
caractérisé par le fait qu’il comprend, en outre, un
came (32) a position multiple, accouplée  la dite
plagque pivotante {26), ladite came étant déplaga-
ble pour mettre la plaque pivotante dans une de
ses diverses positions.

5. Systéme selon la revendication 4, caractérisé
par le fait que ladite came (32) est montée sur
ladite navette (14) et qu’elle comprend, en outre,
un moteur de came (386) fixé sur la navette pour
commander la position de la came (32), et un
suiveur de came (34) reliant la came a la plaque
pivotante (26).

6. Systéme selon la revendication 5, caractérisé
par le fait que ladite came (32} est cylindrique et
comporte une fente (32a), sensiblement en for-
mer de spirale, sur sa surface extérieure et ledit
suiveur de came (34) comprend une tige accou-
plée a ladite fente.

7. Systeme selon la revendication 5 ou 6,
caractérisé par le fait que 'edit moteur de came
{36} est un moteur pas-a-pas.

8. Systeme selon {'une des revendications 14 7,
caractérisé par le fait qu’il comprend, en outre, un
capteur optique (42) pour détecter la présence
d'une patte (40) prévue sur chaque cassette (20).

9. Systeme selon la revendication 8, caractérisé
par le fait que la configuration de ladite patte (40}
est fonction de I'un des deux types de ruban (22)
portés par la cassette (20) et ledit capteur (42) est
tel que, lorsque la plaque pivotante (26) est dans
une premiere postion, chacune des deux configu-
rations de la patte (40) est détectée et, lorsque la
plaque pivotante (26} est dans une seconde posi-
tion, seule und des configurations est détectée, ce
qui facilite la détermination du type de ruban
porté dans la cassette.
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