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[57) ABSTRACT

A coavertible platen for use in a graphics plotter to
allow its selective use as either a cut paper plotter or a
roll paper plotter. The platen is formed from a specially
designed aluminum extrusion and a pair is mounted
with one on either side of the drum of a drum plotter
between the drum and the supply/takeup rollers. The
platens can be raised and held adjacent the drum and
spanning the vacuum columns in the plotter to create a
table having curved outer edges to support cut paper.
They can be released and dropped into the vacuum
columns whereby they lie against the outer surfaces
and form the upper inner wall with curved upper edges
over which paper smoothly is guided between the
vacuum column and the supply/takeup rollers.

3 Claims, 6 Drawing Sheets
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1

CONVERTIBLE PLATEN FOR GRAPHICS
PLOTTER

Matter enclosed In heavry brackets [ ] appears in the
original patent but forms no part of this reissue specifica-

tion; matter printed in italics indicates the additions made
by reissue,

BACKGROUND OF THE INVENTION

The present invention relates to graphics plotters
and, more particularly, to a convertible platen for use in
a drum plotter having vacuum columns and supply/-
takeup rollers wherein two platens are disposed with
one on either side of the drum and with each being
movable between a raised position spanning the vacuum
column to create a table for cut paper movement and a
lowered position allowing access to the vacuum column
and forming a curved upper surface over which the roll
paper smoothly flows to and from the roller.

In a drum type graphics plotter, a strip of paper (or
other writing medium) is typically moved across the
drum bi-directionally by being held against the surface
of the drum at a rolling point of contact by a pinch
roller while the drum is driven in response to a signal.
Simultaneously, a writing head is moved traversely
across the drum carrying a pen or other writing device
in contact with the paper surface. The plot to be created
in the X and Y directions is accomplished as a result of
the bi-directional longitudinal movement of the paper in
combination with the traverse movement back and
forth of the head across the paper.

Typically, two types of paper are used—roll and cut.
With roll paper, the paper extends from a supply/-
takeup roller across the drum to a second supply/-
takeup roller. To isolate the paper roll high inertia from
the drum drive, 30 as to keep drum drive inertia low,
and help facilitate quick start/stop moves, a vacuum
column is disposed between each of the supply/takeup
rollers and the drum in much the same manner as vac-
uum columns are employed in magnetic tape drives
used with computer systems. For cut paper, on the
other hand, a table is provided extending outwardly
from the drum in either direction. The table supports
the paper, which is of cut or fixed length, as it moves
back and forth across the surface of the drum. The size
of the table horizontally and the height of the surface of
the drum from the floor determine the total length of
the cut paper that can be employed. Typically, a drum
graphics plotter is adapted to employ roll paper or cut
paper, but not both.

Wherefore, it is the object of the present invention to

provide apparatus for incorporation into a drum graph-
ics plotter which will allow the combined ability to use
either roll paper or cut paper effectively.

SUMMARY

The foregoing objective has been accomplished in a
graphics plotter having a drum disposed and in parallel
spaced relationship with a pair of paper holding rollers
and including a pair of paper loop vacuum columns
disposed with respective rectangular openings between
respective ones of the rollers and the drum and parallel
thereto by the improvement of the present invention
comprising a pair of convertible platen members dis-
posed adjacent respective ones of the openings to the
vacuum column, the members having an lnner edge
adapted to fit close adjacent the drum and an arcuate

3

10

15

20

23

30

35

4]

X

33

63

2

outer edge, the members being mounted for movement
between a raised cut paper position with the inner edges
adjacent the drum and the members between the inner
and outer edges spanning across the openings and a
lowered roll paper position lying adjacent the top of the
inside of the outer wall of the vacuum columns whereby
the outer edges form curved surfaces at the top outer
edges of the vacuum columns over which roll paper can
smoothly slide between the vacuum columns and the
paper holding rollers when the members are in the low-
ered position and form a table on either side of the drum
with curved outer edges over which cut paper can
smoothly slide back and forth when in the raised post-
tion; and, support means for releasably holding the
members in the aforesaid positions.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of one end of the convertible
platen of the present invention.

FIG. 2 is a cutaway section of the basic extrusion
forming the platen of the present invention in the plane
A—A of FIG. 1.

FI1G. 3 is a cutaway elevation of a graphics plotter
employing the present invention with the platens in
their raised or cut paper position.

FIG. 4 is a cutaway enlarged view of the platen of
FIQ. 3 at the plane B—B of FIG. 1 shown retracted
prior to being rotated to the lowered position.

F1G. § shows the platen of FIG. 4 being rotated
towards the lowered position.

FIG. 6 shows the platen of FI1G. § further rotated
towards the lowered position.

F1G. 7 shows the plotter of F1G. 3 with the platens in
their fully lowered or roll paper position.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The heart of the present invention is the convertible
platen generally indicated as 10 in FIGS. 1 and 2. The -
platen 10 is cut from an aluminum extrusion generally
configured as shown in cross section in FIG. 2. While
those skilled in the art will recognize that certain modi-
fications can be made within the scope and spirit of the
present invention, the extrusion forming the platen 10
has certain characteristic parts. At 12 is a straight inner
edge adapted to fit close adjacent the drum of a plotter
as will be described in greater detail shortly. At 14is an
outer edge of broad, arcuate shape parallel to the edge
12 and designed to perform certain functions as will also
be described in greater detail shortly. Extending be-
tween the inner edge 12 and outer edge 14 is a flat plate
portion 16. Adjacent the outer edge 14 is a curved siot
18 by which it will be seen that the platen 10 is mounted
to a plotter for movement between the two positions
which permit the plotter to be converted between cut
paper operation and roll paper operation. Also formed
into the extrusion from which the platen 10 is made are
a longitudinal rib 20, a pair of close adjacent nbs 22
defining a slot 24, a surface 26 normal to the flat plate
portion 16, and close adjacent longitudinal ribs 28 defin-
ing another slot 30.

As can best be seen with combined reference to
F1GS. 1 and ), portions of a plotter 32 according to the
present invention include a drum 34 adapted for ¢clock-
wise and counterclockwise rotation against which a
pair of pinch rollers 36 are positioned adjacent the ends
of the drum 34 30 as to hold a strip of paper 38 (or other
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medium) in rotational contact with the surface of the
drum 34 for longitudinal movement as indicated by the
arrows 40 when the drum 34 is rotated. A manifold pair
of vacuum columns 42 are positioned with one on either
side of the drum 34. The vacuum columns 42 are of
rectangular cross section having inner walls 44 and
outer walls 46 parallel to the drum 34. The drum 34 1s
journal-mounted between and normal to two parallel
side plates 48. A pair of platens 10 according to the
present invention are also mounted normal to the side
plates 48. The pnncipal mounting of the platens 10 is by
means of a cylindncal projection 50 on each of the side
plates 48, The projections 50 are concentrically aligned
and disposed within the curved slot 18.

The convertible platens 10 as incorporated within the
plotter 32 are movable between the raised position of
F1G. 3 wherein they serve as a table to support cut
paper and the position of FIG. 7 where they are low-
ered to form a portion of the outer walls 46 of the vac-
uum columns 42 and a curved upper surface for the
outer edge of the vacuum columns 42 over which roll
paper can move smoothly from and to the supply/-
takeup rollers. The projections 50 in combination with
the curved slots 18 and certain other mounting members
to be described permit this operation.

Tuming once again with particulanty to FIGS. 1 and
3, the convertible platens 10 are shown in their raised or
cut paper position where they are releasably held. (It
should be understood by those skilled in the art that as
the figures herein are viewed, the various mounting
members to be described are shown with respect to one
of the parallel side plates 48 and that there is a corre-
sponding member on the other parallel side plate 48 in
concentric alignment therewith.) Each of the platens 10
is supported in its raised position by the top of the cylin-
drical projection 30 bearing against the top inner sur-
face 32 of the curved slot 18. Additionally, a projection
54 supports the inner edge 12 adjacent the drum 34. The
projections 54 serve a second purpose in that the longl-

tudinal ribs 20 abut against them and are 30 positioned 40

such that the inner edge 12 is placed close adjacent the
drum 34 and the paper 38 is put in alignment t0 pass
smoothly between the drum 34 and pinch rollers 36. As
can be secen, as thus positioned, the convertible platens
10 form a table to support cut paper and have broadly
curved outer edges at the outer edges 14 over which the
cut paper can smoothly pass without folding or creasing
30 a3 (0 {reely move In the direction of the arrows 40
during operation.

Additionally, to guide and support the platens 10,
projections 36 are provided to match with slots 30 and
projections 58 are provided above the inner edge 12.
The purpose and positioning of the projections 58 will
be seen in greater detail as the movement of the platens
10 is described. Finally, releasable pins 60 are provided
[or engagement into the siots 24. With the pins 60 en-
gaged in the slots 24, it can be seen that the various
members hereinbefore described combine to hold the
platens 10 in their raised or cut paper position as shown
in F1Q. 3.

The conversion from cut paper operation to roll
paper operation is shown in sequence in FIGS. 4-6. The
releasable pins 60 are first pulled out in the direction of
arrows 61 (see F1Q. 1) to release them from the slots 24
and thus allow outward movement of the platens 10 in
the direction of arrows 64. Each platen 10 is first fully
withdrawn until the projection 30 i3 at the extreme
inner end of the slot 18. This also causes the supporting
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projection 56 to be withdrawn from the slot 30. As
shown in FIG. §, the platen 10 can then be rotated about
the projection 50 in the direction of arrows 66 cleanng
the support projections 34 and 56 in the process. As
shown in FIG. 6, the platen 10 is further rotated about
the projection 50 in the direction of arrows 68 while,
simultaneously, it is moved downward along the pro-
jection 50 in the direction of arrow 70. This combined
rotating and sliding motion is continued until the platen
10 achieves its full downward position as shown in FIG.
7 wherein the plotter 32 is set up to use roll paper. Note
that the upper portion of the outer walls 46 of the vac-
uum columns 42 is jogged outward into steps at 72 and
74, respectively, to provide space into which the sur-
face 26, inner walls 76 of slot 18, rib 20, and rbs 22 can
fit. Note that as thus positioned, the nb 20 serves a
further purpose in that it abuts the wall 78 of step 72
such that the surface 80 of the flat plate portion 16 of
platen 10 is in the same plane as the surface 82 of outer
wall 46. Moreover, the arcuate shape of the curved
outer edge 14 forms a broad, smooth, curved upper
edge to the outer wall 46 of the vacuum columns 42
such that paper 38 extending between a pair of supply/-
takeup rollers (not shown, being out of view to the left
and right of FIG. 7 as it is viewed) can move smoothly
out of the vacuum columns 42 and to the supply/takeup
rollers.

Wherefore, having thus described our invention, we
claim:

1. In a graphics plotter having a drum disposed be-
tween and in parallel spaced relationship with a pair of
paper holding rollers and including a pair of paper loop
vacuum columns disposed with respective rectangular
openings between respective ones of the rollers and the
drum and paralle] thereto, the improvement to permit
operation of the plotter as either a roll paper plotter or
a cut paper plotter comprising:

(a) a pair of convertible platen members disposed
adjacent respective ones of the openings to the
vacuum column, said members having an inner
edge adapted to fit close adjacent the drum and an
arcuate outer edge, said members being mounted
for movement between a raised cut paper position
with said inner edges adjacent a drum and said
members between said inner and outer edges span-
ning across the openings and a lowered roll paper
position lying adjacent the top of the inside of the
outer wall of the vacuum columns whereby said
outer edges form curved surfaces at the top outer
edges of the vacuum columns over which roll
paper can smoothly slide between the vacuum
columns and the paper holding rollers when said
members are in said lowered position and form a
table on either side of the drum with curved outer
edges over which cut paper can smoothly slide
back and forth when in said raised position; and,

(b) support means for releasably holding said mem-
bers in said position.

2. The improvement of claim 1 wherein:

the upper portion of the outer walls of the vacuum
columnas are shaped to receive said platen members
whereby when said platen members are in said
lowered position the surface thereof facing into the
vacuum columns lies in a common plane with the
lower portion of the outer walls of the vacuum
columnas.

1. In a graphics plotter having a drum disposed between

and in parallel spaced relationship with a pair of paper
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holding rollers, the plotter including a pair of paper-loop
vacuum columns partially defined by vacuum-column
outer walls and having respective openings between respec-
tive ones of the rollers and the drum, an improvement that
enables the plotter to be used as either a roll-paper plotter
or a cut-paper plotter comprising:

(@) @ pair of convertible platen members disposed adja-
cent to respective ones of the openings to the vacuum
column, each of the platen members having an inner
edge adapted to fit closely adjacent to the drum and
being mounted for movement between a raised, cul-
paper position, in which the platen covers the opening
of its respective vacuum column with its inner edge
closely adjacent to the drum to provide a table for cut
paper, and a lowered, roll-paper position, in which the
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platen member accords roll paper access to the vac-
uum column; and

(b) support means for selectively holding the platen

members in the raised and lowered positions.

4. The improvement of claim 3 wherein each platen
member s oriented with one edge extending into the re-
spective vacuum column when the platen member is in its
lowered, roll-paper position.

J. The improvement of claim 4 wherein the platens have
outer edges opposite their inner edges and provide curved
surfaces adjacent their outer edges, which outer edges are
50 positioned with respect to their respective outer column
walls at the respective openings when their platen members
are in their lowered, roll-paper positions that the roll paper
can smoothly slide over the curved surfaces into and out of

the vacuum columns.
. | ] & |
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