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A cassette for an endless thermal ribbon is utilized in a thermal printer with the ribbon being unwound from the in-
side of a coil (54) thereof which is supported by a spool (52) and rewound on the outside of the coil. A plurality of guide
plates (84) are disposed in radial manner to guide the ribbon in its winding and hold the ribbon coil (54) in position.
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RIBBON CASSETTE

Technical Field

The present invention relates to ribbon
cassettes. More particularly, the invention is
directed to a thermal transfer ribbon cassette for use
in a printer with a print head carriage that travels
back and forth across the printer and supports a
thermal print head for printing on paper which is
directed in a path past a platen.

Background Art

In the field of ink ribbons for printers, a
ribbon supply spool and a ribbon take-up spool have
been provided on opposite sides of a typing or
printing station, together with means for reversing
the direction of travel of the ribbon for repeated use
thereof in an arrangement for the purpose of obtaining
longer ribbon life. Also, the ink ribbon has been
made to travel along a line of printing wherein the
spools are positioned beyond the ends of the printing
line and the ribbon is caused to travel at an angle
relative to the print line to utilize a greater
portion of the ribbon width. However, in the case of
certain high-speed printers, a ribbon substantially as
wide as the line of printing may be used and caused to
travel in a direction normal to the print line and
along with the record media. Additionally, it has
been common to provide ink carrying or containing
means operably associated with the ribbon for
maintaining or replenishing a supply of ink therein
for proper and extended-life printing operations.

In present day printers, it is also common
practice to provide and use a ribbon cassette carrying
an endless ribbon which is caused to be driven past a
printing station, and wherein the printing ribbon is
either a pre-inked and disposable ribbon or a ribbon
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which is to be continuously or frequently re-inked
during the printing operation. The ribbon cassette
itself may be of the stuffing-box type wherein the
ribbon is contained within the cassette in random
manner and such ribbon is unfolded at the cassette
exit and caused to be driven past the printing station
and then guided back into the cassette to be folded
again in random manner therein. Additionally, a
ribbon may be utilized in a Mobius loop configuration
within the cassette, the ribbon may be maintained in
substantially continuous contact with an inking core
or like member, or the ribbon may have a plurality of
coils thereof around a central core for controlled
inking or re-inking of the ribbon.

More recently, development work in thermal
printers has included a shuttling-type print head
having approximately 20% of the number of print
elements as compared to the number of elements on a
fixed or stationary head. A ribbon associated with
such a print head and used for transferring material
from the ribbon and onto plain paper may be of the
thermal transfer type or of the magnetic thermal
transfer type, dependent upon the particular '
application.

One of the problems encountered with a
shuttling print head of a thermal printer that
utilizes the thermal ribbon for transferring material
from the ribbon onto the plain paper in that the
printing cycle needs to accommodate the moving print
head and the moving ribbon in timed relatlonship SO as
to effect a complete transfer of the material to the
paper. While thermal transfer ribbons have been used
both in impact and in non-impact printers, it is
important that the ribbon be contained and controlled
in a manner to effect sharp and well-defined printed
characters.
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US-A-3981387 describes a ribbon cassette
which includes a single rotatable reel having a flange
to support a ribbon and a core on which the ribbon is
wound. The ribbon is unwound from its innermost turn,
driven past a printing station and rewound as an
outermost turn.

It is the object of the present invention, to
provide a ribbon cassette of the above type which
ensures better control of the winding of the ribbon.

Thus, according to the invention, there is
provided a ribbon cassette for an endless printing
ribbon to be unwound from the inside of a coil
thereof, driven past a printing station and then
rewound on the outside of said coil, said cassette
including a housing and a cover therefor, and a
rotatable spool means within said housing and having a
first portion for supporting one edge of the coil of
ribbon, and a second portion around which the coil of
ribbon is positioned, characterized by gquide means
engaging the other edge of the coil or ribbon to hold
said coil of ribbon in position, and extending
generally radially with respect to the axis of
rotation of said spool means.

Brief Description of the Drawings

One embodiment of the invention will now be
described, by way of example, with reference to the
accompanying drawings, in which:

Fig. 1 is a side elevational view of a
portion of a printer carrying a ribbon cassette
according to the present invention; |

Fig. 2 is a perspective view of the ribbon
cassette;

Fig. 3 is a top plan view of the ribbon
cassette showing the orientation of ribbon guide
means;
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Fig. 4 is a side elevational view, partly in
section, of the ribbon cassette with portions of the
cassette removed to show certain of the interior
parts, such view being taken along the line 4-4 of
Fig. 3; and

Fig. 5 is a front elevational view, partly in
section, of the ribbon cassette, taken along the line
5-5 of Fig. 3.

Best Mode for Carrying Out the Invention
Referring now to the drawing, Fig. 1 shows a

portion of a thermal printer 10 that includes a platen
12 suitably supported from a printer frame. A thermal
print head 14 of well-known design and structure is
supported from and carried by a print head carriage 16
that is caused to be shuttled or moved in
reciprocating manner by appropriate mechanism in the
direction of viewing by the observer in Fig. 1. The
carriage 16 is pivotally supported on a shaft 18
journaled in the frame of the printer and such
carriage includes an upstanding plate portion 20 and
a generally horizontal plate portion 22 with gusset
means 24 bridging the two portions at appropriate
locations.

A plate-like cam 30 of circular configuration
is positioned to be rotatably driven by drive means
coupled to the shaft of a motor suitably positioned at
the left and downwardly from the plate cam. The plate
cam 30 is suitably supported by bearing means 38
which, in turn, is supported by a carriage drive plate
(not shown). '

The horizontal plate portion 22 of the print ~
head carriage 16 includes cam follower mechanism 42,
operative to urge or bias the print head against the
record medium and the platen when the print head is
moved in the printing direction. When the print head
is moved in the opposite or return direction, the
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carriage and the print head assembly are pivoted away
from the record medium at which time the ribbon and
the record medium are advanced past the printing
station.

A ribbon cassette 50 is provided and is
supported on the frame 51 of the printer. A ribbon 54
is provided in coiled form within the cassette and is
trained at an angle in a path between the print head
14 and record media, such as paper 56, such paper
being caused to be transported by suitable drive means
including a drive roller 58. The ribbon 54 and the
paper 56 are driven in well-known incremental manner
past the print station in the printing cycle of
operation.

Referring now to Figs. 2-5 of the drawing,
there is shown the container or enclosure in the
manner and form of a cassette, designated as 50, made
of a durable plastic material, such as polystyrene,
and generally square shaped in a box-like design to
contain and enclose a spool or reel 52 for carrying
the endless ribbon 54. The cassette 50 includes a
bottom portion 57 (Figs. 4 and 5), side wall portions
59 and 60 (Figs. 2 and 5), a front wall 62, an
irregular-shaped rear wall 64 (Fig. 3), and a -cover
66. The spool 52 is journaled on an upstanding
bearing member 68 (Fig. 4) fashioned as a part of the
cassette 50 and supported by the bottom portion 57,
the spool 52 being carried on and supported from a
washer-like plate member or element 70 (Fig. 4), also
supported by the bottom portion 57 and providing for a
separation in elevation between the bottom portion 57
and the spool 52 for free rotation thereof. The top
or cover 66 is placed on the cassette 50 and is
suitably secured thereto by means of fingers 72
engaging with and held in upstanding posts 74, also an
integral part of the several wall portions, to provide
a substantially total enclosure for the spool 52 and
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the ribbon 54 except for providing an opening at the
rear of the cassette for ingress and egress of the
ribbon. It should be stated that the directional
terms herein used refer to the cassette 50 as being
placed on a surface as seen in Fig. 1, however, the
orientation of the cassette may be different in an
actual installation.

A hub 76 encircles the bearing member 68 to
be rotatable thereon, the ribbon 54 being trained
around the spool 52 in at least one or a plurality of
coils and carried edge-wise on an extended diametral
portion 78 of the spool 52, the portion 78 including a
pluralify of ribs or ridge portions 79 as an integral
part thereof. The spool 52 includes an upstanding
circular portion 80 (Fig. 4) which may be formed to
provide a surface with which the inner coil of the
ribbon 54 is in contact during its travel around the
spool. The upstanding portion 80 presents a
peripheral surface which is substantially concave-
shaped or inclined and exhibits a smaller diameter
central portion 82 of the spool 52 than the upper or
lower edges of the side of the portion 80, so as to
maintain the ribbon in a condition to be in such edge-
wise contact with the extended diametral base portion
78 of the spool 52. 1In this respect, the coil or
coils of the ribbon 54 are made to be contained in a
precise path around the circumference of the spool
portion 82. Additionally, the cover 66 includes a
plurality of rib or guide plates or like members 84
(Figs. 3, 4 and 5) integral therewith which extend
radially with respect to the axis of rotation of the
spool 52 over substantially the whole of the radial
extent of the ribbon coil 54 for generally guiding the
ribbon into and out of the cassette and for providing
limits to prevent the coils of ribbon from climbing
out of their edge-wise attitude and over other coils.
There are provided six of the ribbon support ribs 79
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substantially equally spaced around the spool 52 and
there are provided five of the rectangular-shaped
guide members 84 (Fig. 3) around the spool in
alignment with respective ribs 79. The guide member
84 at the right side of Fig. 3 is longer and extends
further from the spool 52 than do the other four guide
members. It is seen in Fig. 5 that the ribs 79
support and carry the ribbon 54 in edge-wise manner
thereon and provide a certain amount of drag or
friction on the ribbon to enable sure and precise
winding of the ribbon on the spool 52. If the
distance between the guide plates 84 and the ribs 79
is smaller than the width of the ribbon, the ribbon is
directed into a precise attitude for substantially
holding thereof to the concave shape or contour of the
spool 52 in rewinding of the ribbon.

As seen in Fig. 2 of the drawing, the ribbon
54 travels in a generally circular path as indicated
by the arrow 86 upon rotation of the spool 52 in a
clockwise direction, the ribbon 54 being wound or
wrapped on the outside of the coils, as indicated on
the right side of the spool 52, and such ribbon being
unwound or unwrapped from the inside of the coils
thereof, as indicated on the left side of the spool
52. In other words, the rewind wrap is on the outside
of the coils of ribbon 54 and the unwind wrap is from
the inside of the coils. It should be here noted that
the concave shape of the spool 52 enables the ribbon
54 to be directed from the inside coil and guides the
ribbon at an angle or slant upwardly and over the
coils of ribbon as the ribbon emerges from the spool.
The ribbon 54 is shown in diagrammatic form in Fig. 4
on either side of the spool 52 and assumes a slanted
attitude as shown at the left side thereof, by reason
of the portion 53 of the spool, as such portion causes
the ribbon to move in a path up and over the coils
when unwinding from the spool. Suffice it to say that
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the number of coils around the spool 52 may depend
upon the particular application of the endless ribbon
54, certain parameters of design being the length of
the ribbon loop, and the type of thermal coating means
being utilized on the ribbon. It is also desirable to
state that a preferred design is to provide at least
one complete coil of the ribbon 54 around the spool 52
for purposes of control and tension of the ribbon.

Drive means for the ribbon 54 is from
mechanism generally positioned interior of the rear
wall 64 of the enclosure 50 and may be contained in a
separate package or in an extension of the enclosure.
The drive means per se for the ribbon 54 forms no part
of the present invention, but a showing is made of a
drive element or roller 90 which may have a knurled or
serrated surface engageable with the ribbon for
driving thereof, there being an adjacent roller 92
which also may have a knurled surface thereon and
which is biased by means of a spring 94 connected with
an arm portion 96 of a pivot member 98 and arranged to
place pressure on the roller 92 and against the ribbon
54 and toward the drive element 90 to provide precise
engagement of the ribbon 54 with the roller 90 and the
roller 92.

Travel of the ribbon in a path in unwinding
thereof from the spool 52 is across a guide member 94
(Fig. 2) supported from side wall portion 60 and from
an ear 96 on the rear wall 64, the ribbon being gquided
upwardly at an angle ffom the spool 52 (see also Fig.
5). The ribbon 54 then travels around a post or like
member 98 at the left rear corner of the cassette 50
which acts as a guide to direct the ribbon 54
downwardly at a proper attitude or angie of about 10
degrees in a path toward and past a printing station,
generally designated as 100 (Fig. 1), the ribbon 54
then being trained around a corner post or like member
102 (Fig. 2), and the ribbon again being changed in
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its attitude to that coinciding with the coils around
the spool 52, in effect taking a one-quarter turn
around such guide post 102 in traveling in a path past
the printing station, past the drive element 90 and
roller 92 to engage with one of the guide elements 84
positioned to guide and contain the ribbon 54, and
into the attitude for winding onto the spool 52 and
coiling therearound.
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CLAIMS:

1. A ribbon cassette for an endless
printing ribbon to be unwound from the inside of a
coil (54) thereof, driven past a printing station and
then rewound on the outside of said coil (54), said
cassette including a housing (57, 59, 60, 62) and a
cover (66) therefor, and a rotatable spool means (52)
within said housing (57, 59, 60, 62) and having a
first porton (78) for supporting one edge of the coil
(4) of ribbon, and a second portion (80) around which
the coil (54) of ribbon is positioned, characterized
by guide means (84) engaging the other edge of the
coil (54) of ribbon to hold said coil (54) of ribbon
in position, and extending generally radially with
respect to the axis of rotation of said spool means
(52).

2. A ribbon cassette according to claim 1,
characterized in that said quide means (84) are formed
integrally with said cover (66).

3. A ribbon cassette according to either
claim 1 or claim 2, characterized in _that said guide
means (84) include a plurality of guide members
extending radially with respect to said axis of
rotation and spaced around said spool means (52).

4. A ribbon cassette according to claim 3,
characterized in that said quide members (84) each
extend over substantially the whole of the radial
extent of said coil (54).

5. A ribbon cassette according to either
claim 3 or claim 4, characterized in that said quide
members (84) are rectangular plates disposed
perpendicularly to said cover (66) of said housing
(57, 59, 60, 62).
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6. A ribbon cassette according to any one
of claims 3 to 5, characterized in that said first
portion (78) of said spool means (52) in a circular
plate having radially extending ribs (79) thereon for
supporting said one edge of said coil (54) of ribbon.

7. A ribbon cassette according to claim 6,
characterized in that said guide members (84) are
respectively disposed in alignment with corresponding
ones of said ribs (79).

8. A ribbon cassette according to any one
of the preceding claims, characterized in that said
second portion (80) of said spool means (52) defines a
substantially concave surface.

9. A ribbon cassette according to claim 8,
characterized in that the distance between said first
portion (78) of said spool means (52) and said guide
means (84) is smaller than the width of the ribbon,
whereby the ribbon is caused to assume a concave
configuration corresponding to the concave surface
contour of said second portion (80) of said spdol
means (52).
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