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[57] ABSTRACT

An easily adjustable and automatically aligning pinch
roller assembly for use in a graphics plotter. A movable
carriage hangs from a supplemental inverted T-shaped
track below the main carriage track of the plotter. The
pinch roller 1s pivotally attached to an arm from the
carriage. A leaf spring on the carriage pulls the carriage
loosely into positional alignment with the pinch roller
aligned with the drum while allowing translational
movement easily. A second bias spring urges the pinch
roller down and the carriage into gripping engagement
with the supplemental track with sufficient force to
prevent translational movement thereof. A release bar
holds the pinch roller off the drum and releases the
gripping force to allow the carriage to be slid for adjust-
ment.

9 Claims, 3 Drawing Sheets
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1
PINCH ROLLER ASSEMBLY

Matter enclosed in heavy 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
including a pinch roller drive on a drum and, more
particularly, to an improved pinch roller assembly
whereby the pinch roller is mounted to a carriage slide-
ably mounted on a supplemental track below the main
track for easy translational movement and first bias
means are provided for gently urging the carriage into
alignment and second bias means are provided for
urging the pinch roller down and the carriage to grip
the supplemental track with sufficient force to prevent
further transiational movement. A releasable bar is piv-
otally mounted to the carnage for selectively holding
the pinch roller off the drum and to release the gripping
force on the supplemental track during translational
adjustment of the assembly.

Graphics plotters employing a drum with pinch rol-
ler drive are well known in the art. In such devices, a
rotatable drum is bi-directionally movable by a motor
drive assembly to move a strip of paper or other writing
medium beneath a pen or other writing device. The pen
is mounted to a pen carnage assembly moving at right
angles to the strip of paper’s movement across the drum
in response to a signal. Between the movements of the
pen carriage and the drum, the two right angular direc-
tions of movement required are affected such that the
plot is created on the paper. To move the paper with the
drum, a pair of pinch rollers are provided with one
adjacent each edge of the paper urging the paper
against the surface of the drum and rolling along the
paper at the point of contact with the drum as the drum
18 turned so that the paper is moved along with the
drum. In order for no tangential forces to be created on
the paper tending to buckle it or move it out of its
proper alignment with the drum, the rotational axes of
the pinch rollers and the drum must be kept in perfect
parallel alignment. Additionally, since the width of the
paper employed may change, the pinch rollers are usu-
ally made adjustable as to their position along the sur-
face of the drum. Unfortunately, to date, this has cre-
ated two mutually exclusive conditions. To maintain the
pinch rollers in their proper alignment, the carriage
mounting to the carriage track has been with such close
tolerance and with such biasing force that translational
movement of the pinch roller carriage has been almost
impossible and accomplishable only through the appli-
cation of an excessively high longitudinal translational
force thereagainst.

Wherefore, it is the object of the present invention to
provide a pinch roller assembly which automatically
attains and maintains the desired positional alignment
between the pinch rollers and the drum while, at the
same time, providing for easy translational adjustment
of the rollers with a minimum of force.

SUMMARY

The foregoing objective has been accomplished in a
graphics plotter having a rotatable drum, a pinch roller
for holding a writing medium against the drum for
longitudinal movement thereby, and a carriage track
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disposed above and parallel to the drum for supporting
a pen block carriage for traverse movement by the
improvement of the present invention comprising: a
supplemental track carried by the carriage track and
extending downward therefrom, the supplemental track
being an inverted T-shape in cross section; a pinch rol-
ler carriage having a pair of spaced, parallel side mem-
bers, each having a pair of facing L-shaped gnpping
members extending upward therefrom, the gripping
members being adapted to fit loosely about the supple-
mental track whereby the pinch roller carriage hangs
therefrom and is easily slideable traversely along the
supplemental track; a first pivot pin disposed between
the side members and parallel thereto at about the loca-
tion of the ones of the gripping members closest to the
drum; a pivot arm pivotally mounted on the first pivot
pin and extending between the side members, one end of
the pivot arm terminating above the drum in a yoke
having a pair of parallel spaced side pieces lying in
planes normal to the pivot pin, the other end of the
pivot arm extending past the portion of the supplemen-
tal track furthest from the drum; a second pivot pin
disposed between the side pieces and normal thereto; a
pinch roller mounted on the second pivot pin for rota-
tional movement; first bias means carried by the pinch
roller carriage for pushing against the supplemental
track to urge the gripping members closest to the drum
against the edge of the supplemental track closest to the
drum whereby the second pivot pin is placed in longitu-
dinally parallel alignment with the longitudinal axis of
the drum, the urging being with a force sufficiently
small to allow the easy translational sliding of the pinch
roller carriage along the supplemental track; second
bias means operably connected between the pinch roller
carriage and the pivot arm for urging the pinch roller
down against the surface of the drum and the gripping
members into pinching engagement with the supple-
mental track with sufficient force to prevent transla-
tional movement of the pinch roller carriage; and, bias
release means for selectively holding the pinch roller off
the drum and release the pinching engagement against
the force of the second bias means to allow translational
movement of the pinch roller carriage and thereby the
position of the pinch roller along the length of the
drum.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partially cutaway plan view of the pinch
roller carriage assembly of the present invention.

FIG. 2 is a rear elevation view of the pinch roller
assembly of the present invention in its down and

locked position.
FIG. 3 is a side view of the pinch roller of the present

invention in its down and locked position.

FIG. 4 is a rear elevation view showing the pinch
roller assembly of the present invention in its released
position.

FIG. § is a side elevation of the pinch roller assembly
of the present invention in its released position.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, a portion of a graph-
ics plotter incorporating the present invention is gener-
ally indicated as 10. Plotter 10 includes a drum 12 hav-
ing a longitudinal axis 14. A pen carriage track 16 is
positioned above, behind, and parallel to the drum 12. A
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pen block carriage (not shown) moves along the car-
riage track 16 during operation of the plotter 10 to
move a pen traversely across the moving strip of writ-
ing medium. The pinch roller assembly of the present
invention is generally indicated as 18. To mount the
pinch roller assembly 18, a supplemental track 20 is
incorporated into the carriage track 16. As will be rec-
ognized, supplemental track 20 could also be a separate
piece attached to the carriage track 16 as by bolts, or the
like. Supplemental track 20 i1s generally an inverted
T-shape in cross section. Pinch roller assembly 18 in-
cludes a pair of parallel side members 22 which are in
parallel spaced relationship, each having a pair of facing
L-shaped gripping members 24 adapted to fit loosely
about the cross arms of the T-shaped supplemental
track 20 as best seen in the side views of FIGS. 3 and 5.
As best seen in FIG. §, the two L-shaped gripping mem-
bers 24 on each side member 22 define a pair of parallel,
generally T-shaped slots into which the T-shaped sup-
plemental track 20 fits with sufficient clearance that the
side members 22 can hang from the supplemental track
20 and be moved easily longitudinally along the supple-
mental track 20.

The two parallel side members 22 are joined at the
end furthest from the drum 12 by a generally U-shaped
member 26 comprising a pair of vertical bars 28 con-
nected at the bottom to respective ones of the parallel
side members 22 and a cross bar 30 interconnecting the
top of the two vertical bars 28.

A first pivot pin 32 is mounted between the side mem-
bers 22 and normal thereto at about the location of the
two gripping members 24 closest to the drum. A pivot
arm 34 is pivotally mounted on the first pivot pin 32.
Pivot arm 34 terminates on one end above the drum 12
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in a yoke generally indicated as 36 comprising a pair of 35

parallel spaced side pieces 38 lying in planes normal to
the pivot pin 32.

A second pivot pin 40 is mounted between the side
pieces 38 and normal thereto. A pinch roller 42 is
mounted on the second pivot pin 40 for rotational
movement.

As thus configured, at 44 and 46 are surfaces on the
forward side of the supplemental track 20 (where “for-
ward” means closest to the drum and “rear” means
furthest from the drum) which are parallel to the longi-
tudinal axis 14 of the drum 12. At 48 and 50, are surfaces
on the forward gripping members 24 which lie in planes
which are parallel to the two pivot pins 32, 40 and are
normal to the side members 22 and side pieces 38. Thus,
if surface 44 1s held against surface 48 and/or surface 46
is held against surface 50, the pinch roller 42 will be
placed in the desired positional alignment with its longi-
tudinal axis $2 in exact parallel alignment with the lon-
gitudinal axis 14 of the drum as required for proper
operation.

To effect an automatic positional alignment thus, a
pair of leaf springs 54 are mounted to the rearward
gripping members 24 as with screws 56. Leaf springs 54
extend outward along the rear surface 58 of the supple-
mental track 20 pushing thereagainst and thereby
urging the surfaces 44, 46 towards the surfaces 48, 50.
The urging force of the leaf springs 54 is sufficient to
pull the side members 22 towards a position of contact
between the surfaces 44, 48 and/or 46, 50 but with
insufficient force to cause binding or an excess of fric-
tion whereby the pinch roller assembly 18 is easily slid
along the supplemental track 20 for positioning the
pinch roller 42 along the length of the drum 12.

45

50

35

65

4

The foregoing attributes of the present invention
provide for the easy adjustment and self-alignhment fea-
tures. The pinching, locking, and release features neces-
sary to fully accomplish the objective will now be dis-
cussed.

The rear portion of the pivot arm 34 extends in part to
a point below the cross bar 30. A coil spring 60 is con-
nected between a pin 62 extending from the rear of
pivot arm 34 to a pin 64 extending from the cross bar 30.
Coil spring 60 15 extended to fit over pins 62, 64
whereby an upward force is exerted on the rear of the
pivot arm 34 by spring 60 as indicated by arrow 66. The
result is a gripping or pinching force of the L-shaped
gripping members 24 on the supplemental track 20 in
the manner shown in FIG. 3. As the spring 60 creates
upward force 66 at the back of the pivot arm 34, the
pinch roller 42 1s moved downward to contact the sur-
face of the drum 12 at 68 as the pivot arm 34 is rotated
counterclockwise about the first pivot pin 32 as FIG. 3
is viewed. Once the pinch roller 42 contacts the surface
of the drum 12 at point 68, force 66 1s translated into a
counterclockwise movement of the parallel side mem-
bers 22 about the longitudinal axis 52 of the pinch roller
42 until such time as the gripping members 24 closest to
the pinch roller 42 contact the bottom of the carriage
track 16 at 70. Thereafter, the force 66 is translated into
a clockwise motion of the side members 22 about
contact point 70 until such time as the gripping mem-
bers 24 furthest from the pinch roller 42 contact the
supplemental track 20 at 72. Thereafter, the force 66 is
translated into a gripping motion of the members 24
onto the tracks 16, 20 by pressure against contact point
70, 72. This gripping or pinching action is sufficient to
maintain the pinch roller assembly 18 in its position with
respect to the drum 12.

To allow the pinch roller assembly 18 to be adjusted,
arm 74 extends out from the other portion of the back of
the pivot arm 34 and beneath one of the vertical bars 28
of the U-shaped member 26. Pressure release arm 76 is
pivotally mounted at 78 to that vertical bar 28. Pressure
release arm 76 comprises an upper portion 80 adapted to
be hand rotated by the plotter operating personnel and
a lower portion 82 adapted to contact the arm 74 and
hold it against the bias pressure of spring 60. In its re-
leased position of FIG. 2, the lower portion 82 is touch-
ing the arm 74 but is not holding it against the pressure
of spring 60 whereby the gripping action as above-
described is in effect. As shown in FIGS. 4 and §, how-
ever, the upper portion 80 has been rotated to put the
point of contact with arm 74 of the lower portion 82 in
alignment with the pivot point 78 such that the pinch
roller 42 is lifted slightly from the drum 12, the gnpping
force is released, and the rear of the pivot arm 34 1s
propped against the upward biasing force 66 of spring
60. Accordingly, the previously described clearance is
in effect between the gripping members 24 and supple-
mental track 20 whereby the pinch roller assembly 18
can be slid along the supplemental track 20 for adjust-
ment purposes.

Wherefore, having thus described my invention, I
claim:

1. In a graphics plotter having a rotatable drum, a
pinch roller for holding a writing medium against the
surface of the drum for longitudinal movement thereby,
and a carriage track disposed above and parallel to the
drum for supporting a pen block carriage for traverse
movement, the improvement comprising:
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(a) a supplemental track carried by the carriage track
and extending downward therefrom, said supple-
mental track being an inverted T-shape in cross
section;

(b) a pinch roller carriage having a pair of spaced
parallel side members, each having a pair of facing
L-shaped gripping members extending upward
therefrom, said gripping members being adapted to
fit loosely about said supplemental track whereby
said pinch roller carriage hangs therefrom and is
easily slideable traversely along said supplemental
track;

(c) a first pivot pin disposed between said side mem-
bers and normal thereto at about the location of the
ones of said gripping members closest to the drum;

(d) a pivot arm pivotally mounted on said first pivot
pin and extending between said side members, one
end of said pivot arm terminating above the drum
in a yoke having a pair of parallel spaced side
pieces lying in planes normal to said pivot pin, the
other end of said pivot arm extending past the
portion of said supplemental track furthest from
the drum;

(e) a second pivot pin disposed between said side
pieces and normal thereto;

() [a] the pinch roller, which is mounted on said
second pivot pin for rotational movement;

(g) first bias means carried by said pinch roller car-
riage for pushing against said supplemental track to
urge said gripping members closest to said drum
against the edge of said supplemental track closest
to the drum whereby said second pivot pin is
placed in longitudinally parallel alignment with the
longitudinal axis of the drum, said urging being
with a force sufficiently small to allow the easy
translational sliding of said pinch roller carnage
along said supplemental track;

(h) second bias means operably connected between
said pinch roller carriage and said pivot arm for

urging said pinch roller down against the surface of

the drum and said gripping members into pinching
engagement with said supplemental track with
sufficient force to prevent translational movement
of said pinch roller carriage; and,

(1) bias release means for selectively holding said
pinch roller off said drum and releasing said pinch-
ing engagement against the force of said second
bias means to allow translational movement of said
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riage hangs from said supplemental track and is
easily slideable along said supplemental track;

(c) a first pivot pin disposed between said side mem-
bers and normal thereto at about the location of the
edge of said groove closest to the drum,;

(d) a pivot arm pivotally mounted on said first pivot
pin and extending between said side members, one
end of said pivot arm terminating above the drum
in a yoke having a pair of parallel spaced side
pieces lying in planes normal to said pivot pin, the
other end of said pivot arm extending past the
portion of said supplemental track furthest from
the drum,;

(e) a second pivot pin disposed between said side
pieces and normal thereto;

(f) [a] the pinch roller, which is mounted on said
second pivot pin for rotational movement;

(g) first bias means carried by said pinch roller car-
riage for pushing against said supplemental track to
urge said gripping members closest to said drum
against the edge of said supplemental track closest
to the drum whereby said second pivot pin 1s
placed in longitudinally paralliel alignment with the
longitudinal axis of the drum, said urging being
with a force sufficiently small to allow the easy
translational sliding of said pinch roller carnage
along said supplemental track;

(h) second bias means operably connected between
said pinch roller carriage and said pivot arm for
urging said pinch roller down against the surface of
the drum and said groove formed by said gripping
members into pinching engagement with said sup-
plemental track with sufficient force to prevent
translational movement of said pinch roller car-
riage; and,

(i) bias release means for selectively holding said
pinch roller off said drum and releasing said pinch-
ing engagement against the force of said second
bias means to allow translational movement of said
pinch roller carriage and thereby the position of
said pinch roller along the length of the drum.

3. In a graphics plotter having a rotatable drum, a

pinch roller for holding a writing medium against the
surface of the drum for longitudinal movement thereby,

45 and a carriage track disposed above and parallel to the

pinch roller carriage and thereby the position of s5q

said pinch roller along the length of the drum.
2. In a graphics plotter having a rotatable drum, a

pinch roller for holding a writing medium against the
surface of the drum for longitudinal movement thereby,
and a carriage track disposed above and parallel to the 55
drum for supporting a pen block carriage for traverse
movement, the improvement comprising:

(a) a supplemental track carried by the carriage track
and extending downward therefrom, said supple-
mental track being an inverted T-shape in cross
section;

(b) a pinch roller carriage having a pair of spaced
paralle] side members, each having a pair of facing
gripping members extending upward therefrom to
form a groove of T-shaped cross section, said grip-
ping members being adapted to fit loosely about
said supplemental track with said track disposed
within said groove whereby said pinch roller car-

65

drum for supporting a pen block carriage for traverse
movement, the improvement comprising:

(a) a supplemental track carried by the carriage track
and extending downward therefrom;

(b) a pinch roller carriage having a pair of spaced
parallel side members, each having a pair of grip-
ping members extending upward therefrom, said
gripping members being adapted to mate with said
supplemental track whereby said pinch roller car-
riage is suspended from said supplemental track
and is easily slideable traversely along said supple-
mental track;

(c) a first pivot pin disposed between said side mem-
bers and normal thereto at about the location of the
ones of said gripping members closest to the drum;

(cl) a pivot arm pivotally mounted on said first pivot
pin and extending between said side members, one
end of said pivot arm terminating above the drum
in a yoke having a pair of parallel spaced side
pieces lying in planes normal to said pivot pin, the
other end of said pivot arm extending past the
portion of said supplemental track furthest from
the drum;
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(e) a second pivot pin disposed between said side
pieces and normal thereto;

() [a] the pinch roller, which is mounted on said
second pivot pin for rotational movement;

(g) first bias means carried by said pinch roller car-
riage for pushing against said supplemental track to
urge said gripping members closest to said drum
against the edge of said supplemental track closest
to the drum whereby said second pivot pin is
placed in longitudinally parallel alignment with the
longitudinal axis of the drum, said urging being
with a force sufficiently small to allow the easy
translational sliding of said pinch roller carriage
along said supplemental track;

(h) second bias means operably connected between
said pinch roller carriage and said pivot arm for

urging said pinch roller down against the surface of

the drum and said gripping members into gripping
engagement with said supplemental track with
sufficient force to prevent translational movement
of said pinch roller carriage; and,

(i) bias release means for selectively holding said
pinch roller off said drum and releasing said pinch-
ing engagement against the force of said second
bias means to allow translational movement of said
pinch roller carriage and thereby the position of
said pinch roller along the length of the drum.

4. The improvement of claim 3 wherein:

(a) said supplemental track is shaped as an inverted T
In cross section; and,

(b) said gripping members are L-shaped in cross sec-
tion and create a pair of parallel T-shaped grooves
in which said T-shaped supplemental track is dis-
posed.

5. The improvement of claim 4 wherein:

said first bias means comprises a pair of leaf springs
carried by said pinch roller carriage in sliding rela-
tionship with and pushing against the rearmost
surface of said T-shaped supplemental track.

6. In a graphics plotter having a rotatable drum and a

pinch roller for holding a writing medium against the

surface of the drum for longitudinal movement thereby,

the improvement comprising:

(@) a track having track surfaces extending generally
parallel to the axis of the drum adapted to engage
complementary track-engaging surfaces of a pinch-
roller carriage;

(b) a pinch-roller carriage, which carriage includes
track-engaging surfaces complementary to the track

10

15

20

25

30

33

40

45

8

sized and shaped to mount the carriage loosely when
the carriage is in a normal ortentation with respect to
the track but to be urged with force against the track
surfaces to tend to bind the carriage to the track when
the carriage is pivoted from the normal orientation
with respect to the track;

(c) a pivot arm, carrying the pinch roller and being
pivotably mounted on the carriage for pivoting about a
pivot axis spaced from the axis of the pinch roller, for
bringing the pinch roller into and out of engagement
with the drum by the pivoting of the pivot arm;

(d) bias means acting between the carriage and the pivot
arm to exert a torque about the pivot axis to tend to
pivot the pivot arm to urge the pinch roller against the
drum and, when the pinch roller has engaged the
drum or a medium disposed thereon, to tend to pivot
the carriage with respect to the pivot arm and thus
with respect to the track and thereby exert a force
urging the track-engaging surfaces against the en-
gagement surfaces on the track so as to increase the
static friction therebetween and prevent sliding of the
carriage with respect to the track, whereby the car-
riage and pinch roller can be relatively easily slid
along the track when the pivot arm has been pivoted
against the torque exerted by the bias means but are
held in place when the bias means is allowed to urge
the pinch roller against the drum.

7. The improvement of claim 6 wherein:

(a) the track and track-engaging surfaces include com-
plementary orienting portions that the loose fit of those
surfaces allows to be spaced from each other but that
can be brought into abutment;

(b) the pinch roller is mounted for rotation about a roller
axis that is substantially parallel to the drum axis
when the complementary orienting portions abut each
other; and

(¢) the improvement further includes a second bias
means for exerting between the carriage and the track
a force that urges the complementary orienting por-
tions against each other so as to keep the roller axis
parallel to the drum axis, the force applied by the
second bias means being low enough that the static
[friction caused thereby between the orienting portions
does not prevent easy sliding of the carriage with re-
spect to the track.

8. The improvement of claim 7 further including bias

release means operable to resist the torque of the first-men-
tioned bias means to hold the pinch roller off the drum.

9. The improvement of claim 6 further including bias

surfaces and slidably mounting the carriage on the 50 release means operable to resist the torque of the first-men-

track for sliding of the carriage longitudinally with
respect to the track, the track-engaging surfaces being
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tioned bias means to hold the pinch roller off the drum.
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