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Description

This invention relates to a paper-feed arrange-
ment for incorporation into the structure of a printer
and the like. The term "paper" used herein in the
specification and claims is intended to mean and
embrace any functionally similar sheet-like printing
medium.

While paper-handling (picking and feeding)
mechanisms have been around for many years, the
technology continues to "search" for improvements
in various areas, two of which include achieving
greater and greater compactness, and higher and
higher paper-pick/feed (single sheet at a time) re-
liability.

Accordingly, a general and important aim of
the present invention is to provide a novel paper-
feed arrangement which addresses these two is-
sues in ways which offer some significant ad-
vances.

From US-A-4 312 503, a paper-feed arrange-
ment according to the preamble of claim 1 is
known.

According to the present invention, there is
provided a paper-feed arrangement with a reduced
overall depth for incorporation in a printer and the
like comprising:

paper-storage hopper structure including a dis-
charge zone enabling picking of the top sheet of
paper in a stack in the hopper, and

a broad-expanse, power driven, fravelling pick
belt disposed adjacent said discharge zone trained
around a drive roller displaced laterally downstream
from said zone and an idler roller disposed over
the zone operable, with paper stored in said hopper
structure to pick such paper through the action of
generally rectangular, broad-area facial contact with
the same, characterised in that the drive roller has
one diameter and said idler roller has another di-
ameter which is a small fraction of said one diam-
eter, said pick belt, where it is trained over said
drive roller, vertically spanning an extent which
straddles the plane containing such a top sheet,
and where it is trained over said idler roller, span-
ning a vertical extent which is a small fraction of
said first-mentioned extent.

As a result of the low-profile training of the belt
structure, an overall "vertical" depth, from the up-
per run of the belt structure to the base of the
hopper, is achieved which is significantly less than
that achieved in prior art arrangements where rela-
tively high-profile pick roller structure is employed
overlying the discharge end of a hopper. Further,
broad-expanse, essentially rectangular, facial con-
tact with a sheet of paper enhances picking reliabil-
ity.

According to a preferred embodiment of the
invention, there is provided, in a region down-
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stream from the hopper's discharge end, an ex-
panse of frictioning material, such as cork, which
faces a run in the overlying belt structure. The
materials chosen for the belt structure (plural belts)
and for the frictioning expanse are such that the
coefficient of friction expected between the belt
and paper exceeds that expected between paper
and the frictioning expanse, with the latter coeffi-
cient of friction exceeding that expected between
fwo contacting sheets of paper. A consequence of
this construction is that what might be thought of
as a differentiated friction separation zone exists
immediately downstream from the discharge end of
a hopper, wherein, should more than one sheet of
paper be picked initially from the hopper, a separa-
tion will occur, with the result that only the top
sheet will actually travel into the downstream in-
tended paper path.

These and other aims and advantages that are
attained by the invention will become more fully
apparent as the description which now follows is
read in conjunction with the accompanying draw-
ings, in which:-

Fig. 1 is a somewhat simplified perspective view
of an otherwise conventional computer-driven
printer, such as an ink-jet printer, which incor-
porates a paper-feed arrangement constructed
in accordance with the present invention
Fig. 2 is a simplified side section illustrating the
details of the proposed paper-feed arrangement.
Fig. 3 is a fragmentary, simplified, top plan view
further illustrating the arrangement of Fig. 2, and
highlighting regions where broad-expanse paper
contact occurs during operation of the arrange-
ment; and
Fig. 4 takes, essentially, the same point of view
as Fig. 2, and illustrates how, according fo the
invention, several papers (three) picked simulta-
neously are separated in a separation zone lo-
cated downstream from where initial picking
takes place. In this figure, the separation zone is
artificially expanded in order to clarify what hap-
pens to paper in the zone.

Fig. 1 is included herein to provide an illustra-
tion of a typical setting wherein the arrangement
proposed by the present invention has particular
utility. In particular, this perspective view illustrates
a conventional ink-jet, computer-driven printer 8 in
which, as will be explained, the components of the
present invention are incorporated.

Turning attention now, then, to Figs. 2 and 3,
illustrated generally at 10 is a paper-feed arrange-
ment incorporated in printer 8, and constructed in
accordance with the present invention. Included are
a paper-storage hopper structure, or hopper, 12
(Fig. 2) including a discharge zone shown generally
at 12a. Hopper 12 and its discharge zone are,
essentially, conventional in construction. Shown
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stored as a stack in hopper 12 is a collection of
sheets of paper 14 ready to be picked and fed for
printing in the printer.

Immediately downstream from discharge zone
12a is a ramp structure 16 on the upper surface of
which is suitably attached an expanse of cork 18,
which is also referred to herein as frictioning
means.

Overlying the organization so far described are
three, laterally distributed, power-driven belts 20,
22, 24 which are also referred to herein collectively
as broad-expanse, power-driven, traveling pick
means. As can be seen particularly in Fig. 2 the
left ends of the belts in this figure are trained in
low-profile reverse bends over a rotatably mounted,
elongated idler 26. This idler extends over dis-
charge zone 12a at a location whereby a substan-
tial under-facial expanse of each belt directly over-
lies and contacts the top sheet of paper stored in
hopper 12. In the embodiment now being de-
scribed, the vertical distance, shown at A in Fig. 2,
between the top of each belt and the top of paper
stacked in the hopper is approximately 0.95 cm
(3/8-inches).

Driving the belts during a picking/feeding op-
eration is an elongate drive roller 28 which closely
overties ramp structure 16 some distance down-
stream from discharge zone 12a. This drive roller is
positioned in such a manner that the undersides of
runs of the belts extending from the base of the
drive roller directly overlie and tend to contact the
top surface of cork expanse 18. This region is
referred to herein as a separation zone.

From the description which has been given so
far, it should be readily apparent that the proposed
belt pick/feed approach results in substantial, gen-
erally quadralinear area-contact engagement with
paper. In Fig. 3, underlying each of the belts in
dash-dot lines, there are indications given at 30,
32, 34 of the contact areas provided. This feature
which is offered by the use of belts is very distinct
from prior art approaches where power-driven pick
rollers typically offer extremely low-area line con-
tact with paper.

With, and looking again just at Fig. 2, the drive
roller and idler configured and relatively sized as
shown it should be apparent that the overall height
of the entire structure including the drive rollers
and the hopper structure can be held to a mini-
mum. And this, of course, is considered to be an
important advantage. For example, reducing the
height referred to allows for the offering of a very
compact printer structure wherein two paper stor-
age hoppers for handling different sizes of paper
can be employed. Alternatively, other elements
may be employed with a single hopper or the
printer may simply be shorter.
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According to another important feature of the
invention, the material chosen for the belts, typi-
cally natural rubber, and that, typically cork, chosen
for the frictioning expanses which underlie the belts
where they extend over the ramp structure, have
been chosen to provide a special differentiated
coefficient of friction situation which further leads fo
enhanced picking and feeding reliability (one sheet
at a time).

Turning attention to Fig. 4, there is illustrated a
situation where, with operation of the belts, three
sheets of paper have initially been picked from the
stack in the hopper. The differentiated coefficient of
friction consideration just mentioned is one wherein
the expected coefficient of friction between the
contacting faces of two sheets of paper is less than
that expected between the face of a sheet of paper
and cork expanses 18, with the latter being less
than that coefficient of friction which is expected
between the belts and the face of a sheet of paper.
The paper/paper coefficient of friction is also re-
ferred to herein as PP, that between paper and
cork expanses 18 as PF, and that between the
belts and paper as PB.

What occurs as a consequence of this differen-
tiated coefficient of friction situation is that where,
as is shown in Fig. 4, plural sheets are picked, the
sheets will tend to separate easily in the separation
zone immediately downstream from discharge zone
12a. In the specific case illustrated, the bottom one
of the three picked sheets becomes initially caught
by the cork to allow the intermediate-picked sheet
to slide over and then become caught, with the
desired top sheet continuing to be fed appropri-
ately by the belts.

It should thus be apparent how the two issues
of compactness and pick/feed (single sheet at a
time) reliability are successfully addressed by the
arrangement proposed by the present invention.

The above-described invention is applicable to
any situation where paper is being picked and fed
into a device such as a printer.

Claims

1. A paper-feed arrangement with a reduced
overall depth for incorporation in a printer (8)
and the like comprising:

paper-storage hopper structure (12) includ-
ing a discharge zone (12a) enabling picking of
the top sheet of paper (14) in a stack in the
hopper, and

a broad-expanse, power driven, travelling
pick belt (20,22,24) disposed adjacent said dis-
charge zone (12a) trained around a drive roller
(28) displaced laterally downstream from said
zone (12a) and an idler roller (26) disposed
over the zone (12a) operable, with paper (14)
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stored in said hopper structure (12) to pick
such paper through the action of generally
rectangular, broad-area facial contact with the
same, characterised in that the drive roller (28)
has one diameter and said idler roller (26) has
another diameter which is a small fraction of
said one diameter, said pick belt (20,22,24),
where it is frained over said drive roller (28),
vertically spans an extent which straddles the
plane containing such a top sheet (14), and
where it is trained over said idler roller (26),
spans a vertical extent which is a small fraction
of said first-mentioned extent.

An arrangement as claimed in claim 1 which
further comprises a stationary expanse of fric-
tioning means (18) facing a run in said belt
(20,22,24) downstream from said discharge
zone (12a), adapted for facial contact with a
sheet of paper (14) picked by the pick belt (20,
22, 24,

An arrangement as claimed in claim 2 which is
designed in such manner that the nominal co-
efficients of friction expected to exist between
paper and belt PB, between paper and paper
PP, and between paper and frictioning means
PF are different, with PF exceeding PP, and
PB exceeding PF.

Patentanspriiche

1.

Eine Papierzufliihranordnung mit einer redu-
zierten Gesamttiefe zum Einbau in einen Druk-
ker (8) und dergleichen, mit folgenden Merk-
malen:

einer Papierspeicher-Magazinstruktur (12), die
eine Entladungszone (12a) einschlieBt, die das
Aufgreifen des obersten Blatts Papier (14) ei-
nes Stapels in dem Magazin ermdglicht, und
einem weitfldchigen, Leistungs-betriebenen,
beweglichen Aufnahmeriemen (20, 22, 24), der
benachbart zu der Entladungszone (12a) ange-
ordnet ist und um eine Antriebsrolle (28), die
beziiglich der Zone (12a) lateral in die Bewe-
gungsrichtung verschoben ist, und eine Leitrol-
le (26), die betriebsfdhig Uber der Zone (12a)
angeordnet ist, gefiihrt ist, wobei Papier (14) in
der Magazinstruktur (12) gespeichert ist, um
ein solches Papier durch die Aktion einer im
allgemeinen rechteckigen, breitflichigen Fl3-
chenberihrung mit demselben aufzugreifen,
dadurch gekennzeichnet,

daB die Antriebsrolle (28) einen Durchmesser
aufweist und die Leitrolle (26) einen weiteren
Durchmesser aufweist, der ein kleiner Bruchteil
des einen Durchmessers ist, wobei der Auf-
greifriemen (20, 22, 24) dort, wo er um die
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Antriebsrolle (28) gefiihrt ist, in vertikaler Rich-
tung eine Ausdehnung Uberspannt, die die Fl4-
che Uberspannt, die ein solches oberstes Blatt
(14) einschlieBt, und dort, wo er um die Leitrol-
le (26) geflihrt ist, eine vertikale Ausdehnung
Uberspannt, die ein kleiner Bruchteil der erst-
genannten Ausdehnung ist.

Eine Anordnung gemafB Anspruch 1, die ferner
eine stationdre ausgedehnte Flache einer Rei-
bungseinrichtung (18) aufweist, die einem Ver-
lauf des Riemens (20, 22, 24) in Bewegungs-
richtung hinter der Entladungszone (12a) ge-
genlberliegt und fir eine Flichenberlhrung
mit einem Blatt Papier (14), das von dem Auf-
nahmeriemen (20, 22, 24) aufgegriffen wird,
angepabt ist.

Eine Anordnung gemdB Anspruch 2, die auf
eine solche Art und Weise entworfen ist, daB
die nominellen Reibungskoeffizienten, die er-
wartungsgemiB zwischen Papier und Riemen
PB, Zwischen Papier und Papier PP und zwi-
schen Papier und Reibungseinrichtung PF exi-
stieren, unterschiedlich sind, wobei PF gr&Ber
als PP und PB gr&Ber als PF ist.

Revendications

Agencement d'alimentation en papier présen-
tant une profondeur globale réduite prévu pour
une incorporation dans une imprimante (8) et
autre, comprenant :

une structure de réserve de stockage de
papier (12) incluant une zone de décharge
(12a) permettant la saisie de la feuille de pa-
pier supérieure (14) dans une pile placée dans
la réserve ; et

une courroie de saisie mobile entrainée
par moteur & large plage (20, 22, 24) disposée
de maniére a &tre adjacente a4 ladite zone de
décharge (12a) entrainée autour d'un rouleau
d'entrainement (28) déplacé laiéralement en
aval par rapport & ladite zone (12a) et par un
galet fou (26) disposé sur la zone (12a) qui
fonctionne, tandis que le papier (14) est stocké
dans ladite structure de réserve (12), pour sai-
sir ce papier par l'intermédiaire de I'action d'un
contact facial sur une zone large généralement
rectangulaire avec celui-ci, caractérisé en ce
que le rouleau d'entrainement (28) présente un
certain diamétre et ledit galet fou (26) présente
un autre diameétre qui est une faible fraction
dudit premier diameétre, ladite courroie de sai-
sie (20, 22, 24), dans sa partie qui est entral-
née sur ledit rouleau d'entrainement (28),
s'étend verticalement sur une étendue qui en-
globe le plan contenant une telle feuille supé-
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rieure (14), et dans sa partie qui est enirainée
sur ledit galet fou (26), s'étend sur une éten-
due verticale qui est une faible fraction de
ladite premiére étendue mentionnée.

Agencement selon la revendication 1, compre-

nant en outre une extension fixe de moyens de
friction (18) qui fait face & une portion de ladite
courroie (20, 22, 24) en aval de ladite zone de
décharge (12a), congue pour un contact facial 10
avec une feuille de papier (14) saisie par la
courroie de saisie (20, 22, 24).

Agencement selon la revendication 2, lequel

est congu de telle sorte que les coefficients de 15
friction nominaux que I'on s'attend & voir exis-

ter entre le papier et la courroie PB, entre le
papier et le papier PP ainsi qu'entre le papier

et le moyen de frottement PF sont différents,

PF étant supérieur & PP et PB étant supérieur 20
a PF.
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