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(57) Abstract

A pin feed mechanism (10) for transporting continuous stationery (11) having perforations (46) at both longitudinal
edges thereof, in which transport pins (38) are arranged to engage with the perforations (46) and move the stationery (11)
past a printing station. The pins (38) each have a tapered end to facilitate insertion of the pins (38) into the perforations
(46). The tapered end of each pin (38) is shaped to have biconvex cross section, so that the curvature of its paper engaging
surfaces has a constant radius of curvature along the length of the pin (38).
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PIN FEED MECHANISM FOR TRANSPORTING
CONTINUOUS STATIONERY

Background of the Invention
This invention relates to a pin feed mechanism

for transporting continuous stationery. The invention
has particular application to a mechanism for trans-
porting continuous forms paper in high-speed line print-
ers.

High-speed line printers usually function as
peripheral devices of electronic data processing systems
for printing out information generated by such systems.
As information is generated at extremely high speeds,
the printers must also be capable of operating at high-
speed, and typical line printers used for this purpose
are capable of printing about 120 lines per minute.

The stationery used for high-speed printers of
this kind is continuous and is usually fed from a roll
or from a stack of fan-folded stationery. Typically,
continuous forms paper is provided with feed apertures
or perforations at both longitudinal edges of the paper
to enable feed pins or sprockets of a transport mechan-
ism to engage the apertdres and advance the paper past
the printing station to perform a "line feed", a "page
feed" or a continuous feed, as required by the system
program.

The feeding mechanism for transporting the
continuous forms paper may contain a pair of feeding
devices each including a sprocketed endless tractor belt
and a pressure shoe between which the paper passes
during the feeding operation, the pins or sprockets of
each belt being arranged to engage with a respectivg
series of perforations along a longitudinal edge of the
paper. Alternatively, the feeding mechanism may include
a drum or cylindrical platen having a series of pins
éround its periphery at either end. The advantage of

the tractor belt arrangement is that the distance
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between the two feeding devices may be adjusted to
accept papers or different widths.

7 A problem encountered with pin feed mechanisms
of the above described types is that the pins pene-
trating the perforations of the paper tend to cause
deformation or even tearing of the paper at the points
of contact with the pins at the high rate of paper
advance usual with conventional line printers. This may
be particularly troublesome with multi-copy forms sets
where the perforations are not always properly aligned,
and deformation of the bottom forms paper may cause
bulging of the set and jamming of the feed mechanism

leading to a disruption of the printing operation.

Summary of the Invention

There is provided, according to the present
invention, a pin feed mechanism for transporting contin-
uous stationery having perforations provided at both
longitudinal edges thereof, in which transport pins
provided on driving means are arranged to engage with
the perforations and move the stationery, wherein each

pin is so shaped that the paper engaging surface thereof

"has a substantially constant radius of curvature along

the length of the pin.

According to another aspect of the invention,
there is provided a transport sfstem for feeding sta-
tionery in a printer, including continuous stationery
having perforations provided at both longitudinal edges
thereof and a pin feed mechanism having transport pihs
arranged on a driving belt to engage with the perfora-
tions and move the stationery, wherein the paper en-
gaging surface of each pin has a substantially constant
radius of curvature along the length of the pin, which
radius is substantially equal to the radius of curvature
of the perforations of the stationery. This is accom-
plished in the preferred embodiments by providing a
tapered end portion on each pin that has the cross-

sectional shape of a biconvex lens.
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It is, therefore, an object of the present
invention to provide an improved feed mechanism for feed-
ing stationery or paper in a line printer.

It is another object of the present invention
to provide an improved feed mechanism of the type em-
ploying pins for engaging perforations along the longi-
tudinal margins of stationery being fed or advanced by

the feed mechanism.
It is a further object of the present invention

to provide a pin feed mechanism in which the problems
of deformation or tearing of the paper adjacent the

perforations of single- or multiple-copy forms sets are

alleviated.
These and other objects will become more ap-

parent from the following descripﬁion when taken in

conjunction with the attached drawings.

Brief Description of the Drawings
Fig. 1 is a perspective view of a part of a
high-speed line printer that illustrates a pin feed

mechanism according to the invention utilizing a pair of

sprocketed endless tractor belts.
Fig. 2 is a partially sectioned side view of

the tractor belt and gears within the housing of each
feeding device of the pin feed mechanism of Fig. 1.

Fig. 3 is a partially sectioned side view
illustrating one embodiment of a conventional feed pin
in the process of penetrating a perforation of a contin-
uous forms paper.

Fig. 4 is a cross section taken along the
lines 4-4 of Fig. 3.

Fig. 5 is a partially sectioned side view
illustrating another embodiment of a conventional feed

pin in the process of penetrating a perforation of a

continuous forms paper.
Fig. 6 is a cross section taken along the

lines 6-6 of Fig. 5.

o
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Figs. 7A and 7B are side and front views,
respectively, of one embodiment of a feed pin of the
feed mechanism according to the present invention.

Fig. 8 is a cross section taken along the line N
8~-8 of Fig. 7A.

Figs. 9A and 9B are side and front views,
respectively, of another embodiment of a feed pin of the
feed mechanism according to the present invention.

Fig. 10 is a side view of a pin of the feed
mechanism according to the present invention, the pin
penetrating misaligned perforations of a multi-copy
forms set.

Fig. 11 is a top view of the pin and associ-

ated paper perforations shown in Fig. 10.

Detailed Description of the Preferred Embodiments

Referring now to Figs. 1 and 2, there is shown
a pin feed mechanism 10 for transporting continuous
forms stationery or paper 11. The pin feed mechanism 10
is supported on a frame having side plates or walls 12
and 13. The side walls 12 and 13 are interconnected by
a platen 14 supporting the paper 11 during the printing
operation. A conventional printing device (not shown)
associated with the platen 14 provides a station for
printing on the paper 11 along a line of printing.

The pin feed mechanism for the paper includes
a pair of feeding devices 18 and 20 supported on a drive
shaft 22 and a guide shaft 24. Each feeding device
includes a housing 26 (omitted from Fig. 2) containing a
pair of gears 28 and 30 (Fig. 2) mounted respectively on
the shafts 22 and 24. As seen best in Fig. 2, an endless
tractor belt 32 within housing 26 is trained and support- s
ed around the gears 28 and 30 so that the teeth 33 on
each of the gears engage and mesh with teeth 34 provided .
on the inner side of the tractor belt 32.

In the illustrated mechanism 10, the tractor
belt 32 is driven by the gear 28. The gear 28 has a
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square shaped opening 35 at its center (Fig. 2) that
receives the drive shaft 22. The drive shaft 22 has a
square-shaped cross section and is sized to snugly fit
within opening 35 such that gear 28 rotates with drive
shaft 22. Gear 28 and drive shaft 22 are rotatably
driven by a motor 36 (Fig. 1). The gear 30 is freely
rotatable on the guide shaft 24.

The tractor belt 32 is made of a suitable
flexible plastic or other synthetic material. The outer
side of the tractor belt 32 is provided with a series
of feed pins 38 integrally formed on and projecting from
the outside of the tractor belt. The general diameter
and the spacing of the feed pins 38 are standard and
correspond to the standard diameter and spacing of the
perforations of conventional continuous stationery. The
perforations of conventional continuous forms paper have
a usual diameter of 4 millimeters + 0.1 millimeter and
the distance between two adjacent perforations is
usually 12.7 millimeters.

A pressure shoe or clamp 40 is rotatably mount-
ed, such as by a hinge 41, on the housing 26 of each of
the feeding devices 18 and 20 so that each pressure
clamp may swivel between a closed position at the
housing 26 and an open position away from the housing
26. In Fig. 1, the pressure clamp 40 seen to the left
is illustrated in the open position and the pressure
clamp 40 seen to the right is illustrated in the closed
position. A spring 42 is attached at its ends to spring
pins 43 projecting from each pressure clamp 40 and its
respective hinge 41. Each pressure clamp is thus biased
toward its closed position at the housing 26. The
pressure clamps 40 are each provided with an elongated
opening 44 to accommodate the feed pins 38 of the asso-
ciated feeding device 18 or 20. )

As illustrated best in Fig. 1, to load the
feed mechanism 10, the pressure clamps 40 are opened and

continuous forms paper 11 is placed on the feeding
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devices 18 and 20 so that perforations 46 along the
margins of paper 11 are located on the feed pins 38.
The pressure clamps 40 are then closed to prevent the
paper from riding up on the feed pins 38 during oper-
ation. When the motor 36 is operated to rotate the
drive shaft 22 and gears 28, the teeth 33 on gears 28
engage with the internal teeth 34 of the respective
tractor belt 32 advancing the belt so that the feed pins
38 provided thereon engage with the perforations 46 of
the continuous forms paper 11, moving the paper in the
direction of arrow 48. The structure and operation of
the feed mechanism 10 as thus far described is conven-
tional.

Referring now to Figs. 3 through 6, there are
shown two conventional feed pins 50 and 52. Feed pin 50
(Figs. 3 and 4) and feed pin 52 (Figs. 5 and 6) are each
carried on a tractor belt 54 that may be similar to
the tractor belt 32 of Figs. 1 and 2. The pins 50 and
52 are each shown in the process of penetrating a per-
foration 56 of a single-copy forms paper 58 also shown
in section. The pins 50 and 52 are, as conventional,
rotationally symmetrical along their longitudinal axis
and tapering at their ends, pin 50 being paraboloid in
shape, and pin 52 having a cylindrical base with a
tapering, conically shaped, top.

The diameter of the lowermost part of the pin
50 of Figs. 3 and 4 and the diameter of the base of the
pin 52 of Figs. 5 and 6 are each substantially equal to
the diameter of the perforation 56 of the continuous
forms paper 58 used therewith. Figures 3 through 6
show pin penetration into the aperture 56 at the moment
the pin starts to exert the force necessary for advanc-
ing the paper. From this moment onwards, and until
there is full penetration or until the paper reaches the
cylindrical base of the pin, the radius of pin curvature
at the point of contact with the paper is always smaller

than the radius of curvature of the perforation 56 and,
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as a result, an extremely small contact (in theory, a
point-like contact) is established between pin and
paper. This is most clearly shown invFigs. 4 and 6.

The above illustrated disadvantage of rota-
tionally symmetrical feed pins is avoided according to
the present invention by adapting the lateral curvature
of the previously described feed pins to the curvature
of the feed apertures or perforations of the paper, so as
to increase the extent of contact between the pins and
the paper.

One embodiment of a pin 60 so shaped in accord-
ance with the present invention is shown in Figs. 7A, 7B
and 8. Fig. 7A is a side view of the pin 60, that is to
say, a view taken at right angles to the direction of
pin and paper movement, which direction is indicated by
arrow 61. Fig. 7B shows the paper engaging surface of
the pin 60, this surface being viewed at right angles to
the view shown in Fig. 7A. The pin 60 has a parabolic
side elevation, the diameter of the pin towards its
bottom being substantially equal to the diameter of the
perforations of the paper in which it is arranged to
engage. As illustrated in Fig. 8, the cross~section of
the tapered upper end portion 62 of the pin 60 has the
shape of a cross-section of a biconvex lens, the lateral
curvature 64 of each lens half having a curvature which
is substantially equal to the radius of the bottom
portion. This curvature is substantially' the same
regardless of where the cross section is taken through
the upper portion 62 of the pin 60. Thus, the pin 60
has a tapered end portion to facilitate penetration of
the paper apertures, but the paper engaging surface of
the pin 60 has a substantially constant radius of cur-
vature along the length of the pin.

Referring to Figs. 9A and 9B, there is shown a
pin 66 illustrating an alternate form of the present
invention, the pin 66 having a cylindrical base 68 and a

tapered upper portion 70 which, like pin 60 of Figs. 7A,
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7B and 8, has a cross-section in the shape of a cross-

section of a biconvex lens. Fig. 9A is a side view of

the pin 66, taken at right angles to the direction of pin

and paper movement (arrow 71), while Fig. 9B is a view s
of the paper engaging surface of the pin 66, this sur-

face being viewed at right angles to the view shown in :
Fig. 9A. The difference between the pins 60 and 66 is

that the upper portion 70 of the pin 66 has a cone

shaped side elevation as viewed at right angles to the

direction of pin movement (Fig. 9A). As in the case of

pin 60, the paper engaging surface of the pin 66 has a
substantially constant radius of curvature along the

length of the pin, which is substantially equal to the

diameter of the paper perforations in which the pin is

arranged to engage. The feed pins 38 shown in Figs. 1

and 2 have a shape identical with that of either the

pin 60 or the pin 66.

Adapting the lateral curvature of the pins 60
and 66 to the curvature of the perforations of the
continuous forms paper results in a significant reduc-
tion of deformation and tear of the paper as the pins

start to penetrate into the perforations because the

- pins no longer contact the paper at a point only, but

rather along a significant portion of the circumference
of the perforations. This extended contact is partic-
ularly beneficial with multi-copy or multi-sheet forms
sets as it eases the penetration of the pins into the
perforations, even when the individual forms are not
perfectly aligned. In such cases, the pins are able to
align the misaligned forms of the set to a certain
degree. This may be seen from Figs. 10 and 11, which
show a pin 80, having a shape similar to that of pin 60
of Fig. 6A, penetrating perforations 82 and 84 of mis-
aligned sheets 86 and 88, respectively.

Although the presently preferred embodiments
of the present invention have been described, it should
be understood that within the purview of the present

WIFO
RNATIOY



WO 84/01038 PCT/US82/01205
-9

invention various changes may be made within the scope

of the appended claims.
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CLAIMS:

1. In a pin feed mechanism (10) for trans-
porting stationery (11) having perforations (46), said
mechanism (10) including transport pins (38)/arranged to
engage with the perforations (46) and move the station-
ery (11), the improvement wherein each of said pins (38)
is so shaped that the paper engaging surface thereof has
a substantially constant radius of curvature along the

length of each of said pins (38).

2. The improvement according to claim 1,
wherein the cross-section of each of said pins (38)
taken along at least an end portion thereof has the
shape of a cross-section of a biconvex lens.

3. In a transport system for feeding contin-
uous stationery (1l1) having perforations (46) provided
at both longitudinal edges thereof and having a pin feed
mechanism (10) having tapered transport pins (38) ar-
ranged to engage with the perforations (46) and move the
stationery (11), the improvement comprising a paper
engaging surface on each pin (38) having a substanfially
constant radius of curvature along the length of the
pin (38), which radius is substantially equal to the

radius of curvature of the perforations (46) of the

stationery (11). .

4. The improvement according to claim 3,
wherein the cross section of each said pin (38) taken
along at least an end portion thereof has the shape of a

cross section of a biconvex lens.

5. The improvement according to claim 4,
wherein the perforations (46) of the stationery (11)
are circular and wherein each said pin (38) includes a

base portion having a circular cross-section of a di-

%
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5. (concluded)
ameter substantially equal to the diameter of the cir-

cular perforations (46) of the stationery (11).

6. The improvement according to claim 3,
wherein the radius of curvature of each pin (38) is

about 4 millimeters.

7. A feed mechanism (10) for transporting
paper (11) having perforations (46), comprising:
transport pins (38) for insertion into
said perforations (46) and engagement therewith;
pin driving means (32) for driving said
pins (38) in a direction to transport said paper (11);

and
a tapered end portion (62, 70) on each of

said pins (38) to facilitate insertion of said pins (38)
into said perforations (46), said tapered end portion
having a biconvex cross sectional shape so that there is
substantial contact between said pins (38) and said
paper (11) during insertion of said pins (38) into said

perforations (46).

8. The feed mechanism (10) of claim 7,
wherein said pin driving means comprises an endless
belt (32), with said transport pins (38) spaced along
and projecting from said belt (32).
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