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(57) Abstract: A sheet feeder feeds product, one at a
time, from the bottom of a stack onto a second stage dis-
charge conveyor in which the serialized products are
brought into precise registration prior to being deposited
onto a moving web. To achieve registration, the products
are transported at a higher rate than the speed of a pair of
timing belts having regularly spaced lugs projecting
theretrom. The lug timing belts are positioned beneath
the belts transporting the product with the lugs project-
ing into the product's path of travel. The speed deference
1s that a leading edge of the products 1s brought into en-
gagement with the trailing edge of a laterally aligned pair
of lugs before the product arrives at the discharge point
of the second stage discharge conveyor. The transport
rate on the second stage discharge conveyor is controlled
to match the speed of the moving web.
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SHEET FEEDER WITH DUAL DISCHARGE
BACKGROUND OF THE INVENTION

tl. Field of the lnvention:
This invention relates generally to equipment for feeding sheets, one at a time,

from a stack in a hopper, and more particularly to a sheet feeder incorporating a
second discharge stage that receives sheets serially from the sheet feeder and properly

registers and aligns the sheets for precision placement on a moving web.

(1.  Discussion of the Prior Art:

Longford International, Ltd. has, for several years, been marketing its Model
OS700 surge feeder to the offset printing industry for feeding label stock to the input
pinch point of a web press to create multilayer labels. The OS$700 machine comprises
a sheet feeder for dispensing sheets, one at a time, from a supply stack and a discharge
conveyor for aligning and registering the individual sheels for accurate placement on a
moving film web at a rate of about 10 per second.

The discharge conveyor of the OS700 machine comprises a pair of paralle],
endless chains deployed about spaced-apart drive shaft sprockets proximate the
discharge end of the sheet feeder and a pair of spaced-apart driver or idler shafi
sprockets proximate a pinch point of the film web transport, Each 6f the endless
chains carries a plurality of regularly-spaced lugs along the length of the chains. The
lugs attach to the chain by a hinge mechanism that allows a pair of transversely
aligned lugs (one on each chain) to drop straight down in unison just before reaching
the idler shaft sprockets. That is to say, the lugs do not simply project normal to the
chain as they round the idler shaft sprockets, This is to ensure that the lugs do not
strike and damage the sheets being fed onto the downstream film web. The
mechanism for effecting the de:ired downward movement of the chain lugs comprises
several parts and is relatively expensive.

In operation, as the sheels are ejected from the sheet feeder onto the discharge
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convevor, the lugs engage the trailing edge of the shests and push the sheeds along
their path of travel. Because the lugs on the Longford machine effectively push the
product as its trailing edge, it is unable to handle products that have features, such as

taiis or tabs that extend from the product's trailing edge.

Ty

Our nvention is designed (o be an improvement over the discharge convevor
used on the Longlord 08700 surge feeder in that it eliminates the need for iugged
chains for achieving regisiration and alignment of the sheets, It especially eliminates
the complex hinging mechanism needed in the Longliord 05730 machine o cause the
hugs on adjacent chains to drop down iIn unison to avoid damage to the sheets being
18 fed as they move from the discharge conveyor stage to the pinch point of the web
press, Furthermore, in our invention lugs do not push against a product’s trailing edge
50 our machine is able io handie products that the Longford machine cannot,

SUMMARY OF THE INVENTION
In accordance with the present invention, there is provided is a two-siage

discharge convevor where the {irst stage feeds sheets from a stack using feeder

Aoy
1.8%

stripper wheels and between flights of upper and lower motor-driven belts (o a second
stage discharge conveyor. The second stage discharge conveyor includes an upper
and a lower set of endless transport belts that frictionally engage sheets between a
iower belt flight of the upper set and an upper belt flight of the lower set where the

2@ upper and lower sets are driven at the same speed. Located beneath the
atorementioned beit sets is a separately driven pair of endless timing belis having
regularly spaced integraily formed lugs projecting normally from a surface thereof and
upward bevond the lower set of transport belts, The lugged endiess belts have their

nose roflers positioned rearward of the nose rotlers of the upper and lower transport

Tl
549

belt sets and, thus, the lugged bells traverse thetr nose roliers before reaching the point
where the sheets being fed leave the second stage discharge conveyor onto a moving
web and therefore the lugs cannot engage and thereby damage the sheets as thev leave
the second stage discharge convevor.

Additionally, rather than using the lugged chains to push sheets as in the

38 Longiord 05700 machine, an appropriate ratio is maintained between the speed at
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which the sheel iranspori belis are driven and the speed at which the lugged belis are
driven and whereby the transport belts move at a slightly greater speed than the lugged
belts. As a result, the sheets leaving the first discharge conveyor stage with irregular
spacing therebetween are advanced along the path of travel, ultimately reaching a
point where the leading edge of the sheets abut a pair of laterally aligned lugs on
adjacent lugged belfs 5o as (o become evenly spaced and "squared” with respectic a
discharge end of the sheet transport belis. Because of our improved design, our
machine can practically doubile the minimal throughput of the Longford 08700 Surge
Feeder.
CESCRIPTION OF THE DRAWINGS

The foregoing features, object and advantages of the invention will become
apparent {o those skilled in the art from the following detailed description of a
preferred embodiment, especially when considered in conjunction with the
accoimpanying photographs in which:

Figure 1 15 a perspective view of a dual-discharge sheet feeder incorporating
the present invention and taken from & front, right location;

Figure 2 is a perspective view like that of Figure | but taken from a lefl, front
iacation:

Figure 3 is a close-up perspective view showing placement of the lugged belts
refative (o the sheet transport beit;

Pigure 4 is a close-up, front view of the machine depicied in Figure 1; and

Figure 5 is an exploded drawing of a second stage discharge conveyor
incorporating the present invention,

DESCRIPTION OF THE PREFERRED EMBODIMENT

This description of the preferred embodiments is intended to be read in
connection with the accompanying photos, which are to be considered part of the
entire writien description of this invention. In the description, relative terms such as
“lower”, "upper”, "horizontal”, "vertical”, "above", "below”, "up", "down", "top” and
"bottom™ as well as derivatives thereof {g.g., "horizontally®, "downwardiy”,

"upwardiy”, etc.) should be construed to refer to the orientation as then described or as

PCT/US2013/047482
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shown in the photos under discussion. These relative terms are for convenience of
description and do not require that the apparatus be constructed or operated in a
particular orientation. Terms such as "connected", “connecting"”, "attached”,
"attaching”, "join" and "joining" are used interchangeably and refer to one structure or
surface being secured to another structure or surface or integrally fabricated in one
piece, unless expressively described otherwise.

{.S. Patent 6,050,563 to Vedoy describes, in detail, a sheet feeder which

comprises a component of the present invention. The '563 patent and the Vedoy U.S.
Patent 7,040,613 fully describe how sheets contained in a stack are stripped, one-
at-a-time, from the bottom of the stack and fed through a discharge stage 58 to a
pinch point between nose rollers on shafts 71 and 76 where the reference numerals

are those used in the '563 patent.

Even though in designing the sheet feeder an cffort is made to eject sheets at a
constant rate, it is difficult to achieve this result. In many applications for sheet
feeders of the type described in the Vedoy references, irregularity in both spacing and
orientation can be tolerated, but other applications demand much greater precision.
For example, when it is desired to deliver printed, multi-page labels to a moving web
for later use by automated package labeling machines, it is imperative that the printed
labels be dispensed onto the moving high web at a rate and at a placement that ensures
extremely close tolerance spacing between adjacent labels, and that labels be
accurately aligned with registration marks on the web. In accordance with the present
invention, this is achieved by providing a motor-driven, second stage, discharge
conveyor, described below, at the output end of the discharge stage identitied by
numeral 58 of the Vedoy ‘563 patent.

Shown in Figure 1 of the present application is a support bar 100 made from
aluminum extrusions and adapted to be attached to a frame (not shown) supported on
legs at a desired working height. Placed atop the support bar 100 and the frame is a
sheet feeder of a type fully described in the aforereferenced Vedoy patent indicated

generally by numeral 104 and whose controtler module is labeled 106.
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The MET 350 sheet feeder sold commercially by applicants’ assignee can be used as
the sheet feeder 104 in the practice of the present invention. Located downstream of
the first stage discharge conveyor 108 of the sheet feeder 104 is 3 second stage
discharge convevor, indicated generally at 110,

The second stage discharge cOnvEYor comprises a pair of side plates 112 and
114 bolted o a base plate 16 and held in parallel, spaced relation by an upper support
rod 118, Disposed below the support rod 118 and journated for rotation in bearings
affined to the side plaies 112 and 114 is an upper drive shafl 120 and a lower drive
shaft 122 {(Figure 2).

The shafis 120 and 122 arc adapted to be driven by a servo motor 124 (Figure
i} that is rigidly mounted to side plate 112, via a gear box transmission including belt
driven meshed spur drive gears 128 and 128, The gears 126 and 128 have deep roois
which allow for spacing adjusiment between the parallel shafts 120 and 122 withowt
disengagement of the drive gears 126 and 128 from one another. This allows the
oressure between the upper and lower transport belf seis {0 be adjusted using vernier
adiustment screws 144,

Affized 10 the upper drive shaft 120 are 8 plurality of sheaves, as at 130, about
which are disposed an upper set of endless friction belis. The belts extend around
shalt mounied idier rollers, at 132, and about shall mounted upper nose rollers as at
134, In 3 similar fashion, the second stage discharge convevor includes a {ower set of
friction belis similarly deployed about the sheaves on the lower drive shaft 122
{Figure 4) and goout nose roliers 136 on a idler shalt 138 (Figure 2).

The upper friction transport belt set overlays the lower friction transport belt
set such that the lower flight of the upper belt set closely alipn with the upper flight of
the lower belt set and where the gap therebetween is adjustable by means of venser
screw knobs, 1440 10 accommodate products of different thickness dimensions.

it should be apparent from what has been described and from the teachings of
the Vedoy patent that as the upper and lower drive shafis are rotated, sheet products
captured between the lower flight of the upper transport belt set and the upper flight of

the lower transport belt set will be carried forward until exiting at the pinch point of
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nose roliers 134 and 136,

Positioned beneath the mating flights of the upper and lower transport belt sets
are a pair of endiess belts 142 and 144 (Figure 3} having reguiarly-spaced lugs, as at
144, projecting upward from an upper flight thereof. The lugged belts 142 and 144
are adjusted at the time of initiai sstup such that the lugs 146 on each are laterally
aligned with one another defining a line that 1s exactiy parallel {o the nose rollers 134
and 136.

As see in Figure 3, the lugged belts 142 and 144 are deployed first about a pair
of sheaves 145 on the driven shaft 122 and about a timing belt delivery shaft 147
mounted on and rearwardly offset from a spring-loaded belt tension bar 149, Shaf
147 is located upstream from the nose roflers 134 and 136 such that the lugs on the
timing belts 142 and 144 reverse direction of travel before reaching a point where they
can interfere with the delivery of sheets from between the upper and lower belt seis at
the pinch point 149 between nose rollers 134 and {36,

An important feature of the present invention is that by conirolling the relative
speeds of the lugged timing belts and the upper and lowsr transport belis, shests
misaligned and poorly spaced with respect (o one another as they exif the first stage
discharge conveyor can be brought into precise registration prior {0 reaching the
discharge end of the second stage discharge conveyor. This is achieved by making the
drameter of the timing belt sheaves 145 on shaft 122 smaller than the diameter of the
ilal transport belt sheaves 131 on the same shaft 5o that the lugged timing belts run
siightly slower {approximately 20% slower) than the {ransport belt sets. As a resul,
when sheets are fed (o the second stage discharge conveyor, they will be made to
move in a downstream direction slightly faster than the speed of travel of the lugped
timing belis and, as such, a point is reached where the leading edge of the sheets will
come into contact with trailing edges of an aligned pair of lugs on the pair of lugged
timing belts 142 and 144, Thas, a uniform spacing between adiscent sheets is
achieved and the sheets are squared prior to their discharge onto the moving web 150,

10 assure accurate placement of sheet products on the moving web 130,

certain constraints must be followed. First, the distance from the pinch point of the
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first stage feeder discharge 108 1o the lugged belis 142, 144 should equal the length of
the products being fed. An accurately machined lead screw 1531 (Fig. 2} is operatively
coupled between the first and second discharge belt to provide ease of setting this
distance. Likewise, the distance from the pinch point 149 of the second stage
discharge conveyor 110 {0 the nip point of the roller 152 of the moving web 150
should also be set at one product length.

The speed of the non-lugged driven upper and lower discharge belis is
appropriately synchronized to that of the moving web 130, To this end, the moving
web is provided with registration marks 156 which when passing a suiiabie photo
sensor produce positional information. An encoder 154 is mounted with respect to the
web to detect its speed. Likewise, the encoder 148 monitors the speed of the driven
discharge conveyor 110, Information from the position sensor and from these two
encoders is fed {0 the controiler moduie 186 which, in turn, controls the motor 124 o
mainfain a synchronized ration between the speed of web 150 and the discharge
conveyor belts whereby products arrive precisely at the registration marks on the web
and at a speed of the moving web.

This invention has been described hersin in considerable detail in order to
comply with the patent statutes gnd (0 provide those skilled in the art with the
information needed to apply the novel principles and $o construct and use such
specialized components as are required. However, if is fo be understood that the
imvention can be carried out by specifically different equipment and devices, and that
varicus modifications, both as t0 the equipment and operating procedures, can be
accomplished without departing from the scope of the invention itseif,

What is claimed is:

PCT/US2013/047482
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1. Apparatus for accurately depositing sheet articles on a moving web
comprising:

€Y a sheet friction feeder for feeding sheet articles from the bottom
of a stack of such articies, said friction sheet feeder including a first discharge
5 conveyor having upper and lower vertically aligned endiess belts with adjacent flights
moving in the same direction and at the same speed for transporting sheets
therebebween to a discharge pinch point; and
{b)  asecond discharge convevor having upper and lower endless
transport belis with adjacent Hights adapted o be driven in the same direction at a
19 predetermined speed and positioned downstream of the pinch point of the first
discharge conveyor for receiving sheets leaving the first discharge conveyor between
the adjacent flights of the belis of the second discharge conveyor, the second
discharge conveyor further including a set of endless belts having regularly spaced
iugs projecting normally from a surface thereof and located beneath the adjacent
i3 flights of the upper and lower endiess belts of the second discharge conveyor, the set
of endless lugped belis adapted to be driven at a speed that is a predetermined ratio
fess than said predetermined speed.

2. ‘The apparatus of claim 1 and further including means for
synchronizing the predetermined speed of the adjacent flights of the upper and lower
0 endless transport belts to the speed of a moving web on which the sheet articles are 0
be deposited.

3. The apparatus of claim 2 wherein the means for synchronizing
LOMPrises:

{(a}  a{irst encoder operatively coupled to sense the speed of the

fr
A

upper and lower endless transport belts of the second discharge conveyor:

(b} & second encoder operatively coupled to sense the speed of the
moving web; and

(c} a digital controller coupled to receive signals from the first and
second encoders and produce a control signal for a drive motor for the upper and

il iower endiess transport bells of the second discharge conveyor.
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4. The apparatus of claim 1 wherein the adpacent flighis of the upper and
iower endiess transport belts exceed the length of a flight of the lugged belis by at
feast a height dimension of said lugs.

5. The apparatus as in claim 1 wherein the relative speed between the
upper and tower endless belts of the second discharge conveyor and the sndless
lugged belts 15 such that sheet products being fed between adjacent Hights of the upper
and lower endless belts of the discharge conveyor arrive at a trailing edge of an
atigned pair of fugs on the set of endiess belts with the regularty spaced lugs prior (o
reaching a downsiream end of the upper and lower endless transport belts of the

second discharge Conveyor,
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