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(57) Abrége/Abstract:
Apparatus for feeding and separating seriatim a sheet of paper from a stack of sheets. The apparatus includes: a deck having a

receiving end and a feeding end for supporting the stack of sheets on edge, the deck oriented at an angle between about 10 and
20 degrees to a horizontal plane and wherein the feeding end Is lower than the recelving end; a main urge roller situated above
the feeding end of the deck at about midway between the top and bottom edges of the stack of sheets, whereby the stack Is
bent at a point In the sheets about midway between the top and bottom edges of the sheets; a secondary feed roller parallel to

and situated above the main urge roller near the top edge of the stack of sheets, wherein a line of tangency jo

ning the

peripheries of the main urge roller and the feed roller adjacent the stack of sheets Is disposed at an angle between about 40 and

50 degrees to a horizontal plane; a device for urging the stack against the main urge roller as the stack is reduced in tr
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of the feeding of the sheets seriatim; and a device downstream of the secondary feed roller for separating the bottom sheet from

the stack of sheets at the top edge of the stack.
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Abstract of the Disclosure

Apparatus for feeding and separating seriatim a sheet of
paper from a stack of sheets. The apparatus includes: a deck
having a receiving end and a feeding end for supporting the
stack of sheets on edge, the deck oriented at an angle between
about 10 and 20 degrees to a horizontal plane and wherein the
feeding end is lower than the receiving end; a main urge roller
situated above the feeding énd of the deck at about midway
between the top and bottom edges of the stack of sheets,
whereby the stack is bent at a point in the sheets about midway
between the top and bottom edges of the sheets; a secondary
feed roller parallel to and situated above the main urge roller
near the top edge of the stack of sheets, wherein a line of
tangency joining the peripheries of the main urge roller and
the feed roller adjacent the stack of sheets is disposed at an
angle between about 40 and 50 degrees té a horizontal plane; a
device for urging the stack against the main urge roller as the
stack is reduced in the course of the feeding of the sheets
seriatim; and a device downstream of the secondary feed roller

for separating the bottom sheet from the stack of sheets at the

top edge of the stack.
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High Capacity Sheet Feeder

The instant invention relates to apparatus for feeding
and separating sheets of paper from a stack of sheets, and
more particularly to such a sheet feeder having a large,
loading capacity.

Sheet feeders take sheets from a stack, one unit at a
time, and find practical use in connection with systems
where a sheet of paper is to be put into an envelope.
Usually, the sheets of paper are stacked in a unit and
manually placed in a holding device. From this holding
device the sheets are conveyed in one way or another to the
envelope, where they are inserted into the envelope by
machine. This insertion is desired to be performed as
quickly and as safely as possible.

Stacks for feeding sheets can be oriented in a variety
of directions to achieve particular, desired objectives.
Feeding from the bottom of a stack offers the advantage of
a constant feed location not requiring any supplemental
devices to position the sheet being'fed, However,
typicaily there is a limit to the size of a stack that can
be used for bottom feeding because at a certain point the
pressure and weight becomes too great for effgctive,
efficient feeding and separation.

Thus, the instant invention achieves the advantages of
bottom feeding but without the limitation of small loading

capacity usually associated with bottom feeding.
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Summary of the Invention

Accordingly, the instant invention provides apparatus
for feeding and separating seriatim a sheet of paper from a
stack of sheets. The apparatus comprises: a deck having a
receiving end and a feeding end for supporting said stack
of sheets on edge, said deck oriented at an angle between
about 10 and 20 degrees to a horizontal plane and wherein
sald feeding end is lower than said receiving end; a main
urge roller situated above the feeding end of the deck at
about midway between the top and bottom edges of the stack
of sheets, whereby the stack is bent at a point in the
sheets about midway between the top and bottom edges of the
sheets; a secondary feed roller parallel to and situated
above the main urge roller near the top edge of the stack
of sheets, wherein a line of tangency joining the
peripheries of the main urge roller and the feed roller
adjacent the stack of sheets is disposed at an angle
between about 40 and 50 degrees to a horizontal plane;
means for urging the stack against the main urge roller as
the stack is reduced in the course of the feeding of the
sheets seriatim; and means downstream of the secondary feed
roller for separating the bottom sheet from the stack of

sheets at the top edge of the stack.

Brief Description of the Drawings

Fig. 1 is a perspective view of a high capacity sheet
feeder in accordance with the instant invention;
Fig. 2 is a side, elevational view of the high capacity

sheet feeder seen in Fig. 1.
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Detailed Description of the Preferred Embodiment

In describing the preferred embodiment of the instant
invention, reference is made to the drawings, wherein there
is seen a sheet feeding and separating device generally
designated 10 for feeding and separating seriatim a sheet
of paper 12 from a stack of sheets 14 (see Fig. 2). The
sheet feeder 10 includes a deck 16 which is oriented at an
angle of 15° to the horizontal in order to support the
stack of sheets 14 on edge. The lower end of the deck 16
is the feeding end 18, while the higher end of the deck 16
is the receiving end 20. The entire stack of sheets 14

bends at a 43° angle over a main urge roller 24 (as

explained further hereinbelow). This orientation allows a
large loading capacity with minimal influence of stack
pressure at separation points. Most of the stack weight
distributes on the deck 16. Natural separation begins
after the bend by a slight fanning of the stack 14 at the
top.

The deck 16 sits at the aforementioned 15° slant
mounted by a linkage system shown in Fig. 2. Because of
the slant, gravity maintains‘a positive forée at the
feeding end of the stack of sheets 14. A spring loaded
guide 26 contacts the stack 14 at the receiving end (back) -
along the bottom, at the bending point and close to the
top. The spring guide 26 advances the entire stack 14

forward toward the main urge roller 24 as the stack 14
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decreases. When the stack 14 becomes very small, extra
force on the stack 14 is needed to feed the last sheets 12,
and the guide 26 supplies the needed force. The guide 26
is also necessary to support longer sheets 12 in the
correct position.

The main urge roller 24 is situated above the feeding
end 18 of the deck 16 along a line which is at about the
midway point between the top and bottom edges of the stack
of sheets 14. A secondary feed roller 28 is parallel to
and situated above the main urge roller 24 near the top
edge of the stack of sheets 14. A line of tangency Jjoining
the peripheries of the main urge roller 24 and the
secondary feed roller 28 adjacent the stack of sheets 14 1is
disposed at a 43 degree angle to the horizontal, i.e. this
line of tangency is parallel to the plane of the protective
plate 22. The stack of sheets 14 rests against the main
urge roller 24 and the secondary feed roller 28, and thus
lies at a 43 degree angle to the horizontal.

Separation of a sheet 12 from the stack of sheets 14 is

effected by the main urge roller 24, the secondary feed

roller 28 and a cooperating stone 30 and feed roller 32.
Adjustable side guides.34 and 36 force the sheets 12 to run
in a straight path. A clutch controls the stopping and
starting of the rollers.

Following separation at the stone 30, the sheets 12
enter a removal section consisting of three long roller
sets 38, 40 and 42, where the paper path curves to a
horizontal position, preparatory for further processing.

One motor (not shown) drives the entire sheet feeder

10; the removal section consisting of the roller sets 38,

40 and 42 runs continuously, while the separation section

o ] -
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consisting of the main urge rollexr 24, the secondary roller
28, the stone 30 and the cooperating feed roller 32 feeds
upon demand.

In operating the aforesaid sheet feeding apparatus 10,
the sheets 12 are loaded onto the deck 16 so that the stack
14 is formed against the rollers 24 and 28. The side
guides 34 and 36 keep the stack 14 in line. A clutch
engages the separation section and the rollers 24, 28 and
32 all start. Because the top of the stack 14 is slightly
fanned, little friction is present between individual
sheets 12 there. Friction between the main urge roller 24
and the paper 12 is greater than between two pieces of
paper 12 at the bending point. The main urge roller 24
forces the paper 12 up towards the stone 30. Gravity aids
in keeping the remaining sheets 12 in the stack 14 in
place. A pre-set gap between the stone 30 and the roller
32 allows only one sheet of paper 12 into the nip
therebetween.

After one sheet 12 is through the stone 30 and into the
nip of the take away rollers 38, the clutch disengages.

The take away rollers 38 are running at a higher speed and
they pull the sheet 12 away from the stack 14. The roller
32 under the stone 30 contains a one way bearing to
eliminate drag. The main urge roller 24 becomes stationary
and holds the remaining sheets 12 in place. After the
sheet 12 exits and the system is ready, the clutcﬁ engages
again and another sheet 12 feeds. |

Although the deck 16 is seen as oriented at an angle of

O

157, a range between 10° and 20° is functional, although a

more limited range between 12° and 18° is preferred. The

tangency line between the rollers 24 and 28 is seen as
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oriented at an angle of 43° to the horizontal, and although

a range of 40° to 50° is functional, a more limited range
between 42° and 47° is preferred.

It should be understood by those skilled in the art
that various modifications may be made in the present
invention without departing from the spirit and scope

thereof, described in the specification and defined in the

appended claims.
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what is claimed 1is:

1. Apparatus for feeding and separating seriatim a sheet of
paper from a stack of sheets, comprising:

a deck having a receiving end and a feeding end for
supporting said stack of sheets on edge, said deck oriented at
an angle between about 10 and 20 degrees to a horizontal plane
and wherein said feeding end is lower than said receiving end;

a main urge roller situated above said feeding end of said

deck at about midway between the top and bottom edges of said

stack of sheets, whereby said stack is bent at a point in the
sheets about midway between the top and bottom edges of said
sheets;

a secondary feed roller parallel to and situated above
said main urge roller near the top edge of said stack of
sheets, wherein a line of tangency joining the peripheries of
said urge roller and said feed roller adjacent said stack of
sheets i1s disposed at an angle between about 40 and 50 degrees
to a horizontal plane;

means for urging saild stack against said main urge roller
as said stack is reduced in the course of said feeding of said
sheets seriatim; and

meané downstream of said secondary feed roller for

separating the bottom sheet from said stack of sheets at the

top edge of said stack.

2. The apparatus of claim 1, wherein said urging means

comprises a spring loaded guide.

3. The apparatus of claim 2, wherein said separating means

comprises a separating stone and cooperating feed roller.
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4. The apparatus of claim 3, wherein said deck angle is

between about 12 and 18 degrees.

5. The apparatus of claim 4, wherein said deck angle is 15

degrees.

6. The apparatus of claim 4, wherein said angle of said line

of tangency is between about 42 and 47 degrees.

7. The apparatus of claim 6, wherein said angle of said line

of tangency is 43 degrees.
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