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To all whom it may concern:

‘Be it known that I, Arruur J. Hober, a
citizen of the United States, residing at
Pasadena, in the county of Los Angeles and
State of California, have invented a new
and useful Improvement in Sheet-Feeders,
of which the following is a specification.

Heretofore considerable difficulty has
been experienced in the accurate feeding of

single sheets from a pile. In either remov-

ing the bottom or top sheet by mechanical
or other means, it is difficult to prevent the
adjacent sheet or sheets from being pulled
off the pile by frictional engagement with
the sheet fed off. This has been true espe-
cially of thin sheets of paper such:as are
used for wrapping candies and butter, ete.;
and although the wrapping of the articles
may be done by hand, the wrappers are al-
most always printed upon in a press before
being used. :

The present invention overcomes the dif-
ficulties mentioned for thin sheets by virtue
of the novel method of removing the sheet
to be fed, but it is not thereby rendered less
efficient for heavier work; in fact, the mech-
anism is so arranged that it may be ad-
justed with ease for the lightest paper and

. the heaviest “manila” or envelops.
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Another class of ‘work where the above
difficulties are encountered is in feedin,
labels which have previously been embossed,
the embossed portions nesting within each
other when the labels are piled up. This
nested condition renders it almost impos-
sible to separate a single sheet from the pile
by any longitudinal movement, it being nec-
essary to separate the sheets transversely
before moving them velatively longitudi-

nally.
The present feeder involves a mechanism
which first separates the sheets from each

other, removing the pile of sheets from con-
tact with the sheet to be fed, and then moves
the sheet so separated from the remainder
out of the tray. - This action is effected by
a set of fingers which enter the pile just
above the lowermost sheet, raising the re-
mainder of the pile, and then drawing the
bottom sheet out. The edge of the lower-
most sheet is separated from the remainder
of the pile by means of a suction apron
which bends the edge of the sheet down-
wardly and thus allows an opening for the
entrance of the fingers. The lowermost

sheet is chosen for removal on account of
the fact that its position is fixed, while that
of the uppermost sheet usually varies as the
pile is used up and replenished; but it is
not impossible to feed the uppermost sheet
with appropriate mechanism for either
keeping its position constant or for guiding
the feeding fingers to its varying position.
In the present form of device the feeder
fingers only move the sheet for a slight dis-
tance when it is passed between feeding rolls
to the delivery chute or box. Either one of
these feeding devices may be used for the
complete travel of the sheet, either the
fingers may feed the sheet completely out
of the tray, or the fingers may only separate
the sheets—their primary function—and the
feeding rolls may carry the sheet throughout
its entire movement. The main point is the
separation of the sheets, the feeding of the
sheets subsequently being a matter which
depends more or less upon the character of
the mechanism into which the sheets are fed.
For instance, in the present case the sheets
are fed into a printing press and it is very
desirable that the alinement of the sheets be
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as perfect as possible. . For this a combina- -

tien of finger and roller feed is shown which

has been found very efficient.

In the accompanying drawings:—Figure
1 is an end elevation of the improved feeder.
Fig. 2 is a plan of the same. Fig. 3 is a sec-
tion taken on line 3—3 of Fig. 2. Tig. 4
is a section taken on line 4—4 of TFig. 2.
Figs. 5 and 6 are sections, enlarged, showing
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successive positions of the feeding mechan-

isms. Fig. 7 is a perspective detail of one
of the sucker members used on the suction
apron for engagement with heavy sheets.

ig. 8 is a side elevation of a typical print-
ing press equipped with the . Ieeder, and
showing the arrangement. of the different

operating mechanisms with relation to each .

other. Fig. 9 is a detail section of the suc-
tion pressure controlling valve. Fig. 10 is
a detail section of the suction pump. Fig.
11 is a detail perspective of one of the alin-

ing members equipped with a mechanical

alining means. Fig. 12 is a detail perspec-
tive of the central alining member used for
feeding from a double pile. Fig. 13 is a de-
tail perspective of the member used to divide
thgd space on the tray when two piles are
used.

Referring to the drawings, 15 designates

100

105

110



2

the main frame of the feeder, which frame

. may be, and is in this case, the main frame
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60

-of these ports.

of the printing press or other machine on
which the feeder is placed. Mounted on the
main frame on each side thereof is a cam
guide 16, and between these guides a tray 17
1s placed. This tray may be of any con-
figuration and design, suiting the size of the
sheets it is to feed. Its face is provided with
a series of slots, holes and grooves to pre-
vent the formation of a partial vacium be-
tween the lowermost sheet of paper thereon
and the face. . Attached by means of an ad-
justable hinge 18 to the front edge of the
tray is a vacuum or suction apron 19, the
apron being pivotally movable as is indi-
cated in Figs. 5 and 6. This apron is pro-
vided with a series of suction ports 20 ar-
ranged on a plurality of lines, there being
in the present construction three sets or lines
Each set of ports.is con-
nected to an individual passage 21 in the in-
terior of the apron and each of the passages
has a tube connecting with it as at 22, the
tubes affording connecting means for hose
23 leading to valve 24 which controls the
vacuum supply to the apron. Ports 20 in
the outer row are comprised in a small
sucker member 25. This member is com-
posed of a small ported-shank 26 having a
cup shaped rubber seat 27 on its upper end
for intimate contact with the paper. The
outer row of ports is used for extremely
heavy sheets, the sucker members clinging
closely to them; and if it is necessary the
whole apron may be moved out from the
tray by the adjustment of hinges 18 so that
a longer bend may be had on the stiffer
sheets. The inner rows ¢f poris are used
for the lighter and thinner sheets.

Mounted on rellers 30 running in guides
16 is g feeder frame 31 of general U-shape.
On the forward ends of this frame are two
small cam surfaces 32 which engage with
rollers 33 on the suction apren and normally
hold the apron in its upper position, its
upper surface forming an extension of the
tray top. Upon the movement of the feeder
frame in the direction indicated by the ar-
rows, this cam surface passes from under
the rollers on the apron and allows the apron

“to drop to the position shown in Fig. 6.

Mounted on the feeder frame is a plurality
of feeder fingers 34 and 35, fingers 34 being
solid, and fingers 35 hollow with ports 36 on
their under faces near their outer ends. The
hollow interiors of fingers 35 are connected
by tube 37 to valve 38 controlling the supply
of vacuum to the fingers.

In the use of the feeder the sheets are

. placed on the tray between hopper corner

members 40, the members being supported.

on frame 41 so as to be adjustable to any.size

of sheet. The front edges of the sheets rest
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on apron 19, as is shown in Fig. 5. The
feeder frame is then moved in the direction
indicated by a mechanism to be hereinafter

65

explained, and the suction apron is immedi- .

ately dropped to the position shown in Fig.
6. In the meantime suction has been sup-
plied to the ports in the apron and the lower-
most sheet is carried down with it as is illus-
trated in I'ig. 6. By this time the. feeder
fingers have reached such a position as is
shown in dotted lines in" Fig. 6, just over
the lowered edge of the lowermost sheet, this
being so arranged that the fingers will he
sure of passing between the lowermost shect
and the remainder of the pile even in case
the lower sheets of the pile should bend
downwardly under their own weight. On
the further forward movement of the feeder
frame forward rollers 30 encounter curved
portion 45 of the guides 16 and the forward
ends of the frame and the fingers mounted
thereon are moved upwardly in: their for-
ward movement. After this upward and
forward movement the fingers continue. to
move horizontally forward over the lower-
most sheet, raising the remainder of the pile
off the same. When the fingers have reached
the end of their movement suction is applied
to the lowermost sheet through ports 36, the
sheet being thereby held near its back edge
to the outer ends of the fingers. The suc-
tion on the apron is now released and the
lowermost- sheet is drawn from under the
pile on the back motion of the feeder fingers.
The forward edge of the sheet, not being en-
gaged by the suction of the fingers, passes

off the apron and drops down between a pair’
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of feeder rolls 50 and 51, rotating constantly

in the direction indicated. The suction of
the fingers is cut off as soon as the forward
edge of the sheet passes between the rolls.
After passing through the rolls  the sheet

‘passes mto the delivery chute and through

the alining mechanisms. Rolls 50 and 51
are driven by gears 52 from cam- shaft 53,

_gears 54 connecting the two rolls.

The movements of the different parts is
accomplished typically in the following
manner: On frame 15 is mounted the main
shaft 60 of the machine, rotating in the di-

rection indicated. Mounted on this shaft is

a small crank 61 connected by rod 62 to the

lower end of an arm 63 mounted on shaft

64. Shaft 64 has two arms 65 (only one
shown) mounted on it and to the upper ends
of these arms are attached rods 66 pivotally
connected at 67 to feeder frame 31. The
whole is so arranged that the feeder frame
is given the proper movement at the proper
times. Mounted on the side of the frame is

a pump cylinder 70 having a cup piston 71’
therein. A connecting rod 72 connects pis-.

ton 71 with crank 78 on the main shaft. On
the top of the cylinder is a slide valve 74
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- that tube 77 is connected with the'intetior of
the cylinder on the down or suction stroke of.
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from & cim 76 mounted ori the main shaft.

The working of this valve is so arranged

the piston. Tube 77 connects to_a valve 78
which serves to cut off the suction ‘action
from the feeding mechanism. when so de-
sired, and from this valve two pipes 79 lead
to valves 24 and 38. The construction of
these valves is shownin Fig. 9. They com-

prise a casing 80 having a spring supported
plungér 81 therein. An annular port 82 ex-
tends around the plunger and connects pipe

19 with tubes 37 or 23 when the plunger is
in the position shown. Plunger rods 83 are
connected to the plungers and carry on their
outer ends cam followers 84. Mounted on
the end of shaft 53 is a cam 85 adapted to
actuate the followers 84, the cam being soar-

_ranged that the valves are moved to connect
and disconnect the suction to the feeder

fingers and the suction apron at the times
noted. Shaft 53 is driven from the main
shaft 60 by a chain connection 88. A reser-
vojr 110, connected by pipe 111, to valve 78,
serves to equalize the vacuum pressure in

" the system, a gage 112 being provided for
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observation of the pressure. )
“‘Mounted across the frame of the machine
is a plate 90 forming one side of the chute

‘down which the sheets are fed, the chute’
leading in this case to cylinder 91 of the

press. A divided bar 92 extends across the
frame of the machine adjacent this plate
and the chute members forming the edges

- and ether side walls of the chute are placed
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on this bar. In the usual case these mem-
bers are made in plain angle shape, as at 93
in Figs. 1 and 3, being secured to the bar by
means of a clamp 94. The upper edges of
these chute members are flared so that the
sheet is brought into the correct position.
In Fig. 11, I have shown a modified form
of chute member provided with a mechanical

means for‘moving the sheets to the correct:

position: A portion of edge wall 96 is re-
moved and a finger 97 swinging on pivot 98
has an end portion adapted to move into the
chute member through the aperture, a cam
99 and spring 100 accomplishing the move-
ment of the finger just as the sheet of paper

‘passes down the chute.

" In Tig. 12 is shown a chute member used

to divide the chute space between members

95 when there ave two piles in the tray, as
when envelops are being fed. The member
ig similar to the others described except that
it has a wall 101 in its center so as to ac-
commodate sheets on each side. When there
are two piles in the tray a center dividing
wall 102 is used. This wall has an adjust-
able back piece 103 against which the ends
of the sheets rest, and is secured to hopper
frame 41 by means of small clamps 104.

Costsor © .

_ Che medium of a lever 5

-.,‘}"Iavi.ilg“ d'escﬁbéd my invention, what T

claim is:— 7
|7 1. In a sheet feeder, suction means to
‘bend the ‘edge of the lowermost sheet of a

pile downwardly, a set of fingers adapted to
enter the pile immediately above the lower-
most sheet and to lift the remainder of the
pile off that sheet, and suction means on the
fingers to engage with the lowermost sheet.

2. In a sheet feeder, suction means to bend
the edge of the lowermost sheet of a pile
downwardly, a set of fingers adapted to en-
ter the pile immediately above the lJowermost
sheet and to lift the remainder of the pile
off that sheet, suction means on the fingers -

for engagement with the sheet, and me-
" chanical means to remove the sheet from the

fingers. ' o -

3. In a sheet feeder, a tray for supporting
a pile of sheets, a pivoted apron supporting
one edge of the pile, suction means on the
apron for engagement with the lowermost
sheet, means to move the apron, a set of mov-
able fingers adapted to.enter the pile imme-
diately above the lowermost sheet and suc-
tion means on the fingers for engagement
with the sheet. - :

4. In a sheet feeder, a tray for supporting
a pile of sheets, a pivoted apron supporting
one edge of the pile, suction means on the
apron for engagement. with the lowermost
sheet, of the pile, means to move the apron, a
set of fingers adapted to enter the pile imme-
diately a%ove the lowermost sheet and to lift
the remainder of the pile off of the lower-
most sheet, suction means on the fingers for
engagement with the sheet, and mechanical

_means to remove the sheet from the fingers.

5. In a sheet feeder, a tray for supporting
a pile of sheets, a pivoted apron supporting
one edge of the pile, suction means on the
apron for engagement with the lowermost
sheet of the pile, means to move the apron, a .
set of fingers adapted to enter the pile imme-
diately above the lowermost sheet and to lift
the remainder of the pile off of the lower-
most sheet, and sheet engaging means on the
fingers. . ~ _ :

6. In a sheet feeder, a tray for supporting
a pile of sheets, a pivoted apron supporting
one edge of the pile, a series of suction ports
in the upper face of the apron, means for
supplying " suction to the ports, means to
allow the apron to fall to bend the edge of
the lowermost sheet downwardly, a set of
fingers adapted to enter the pile immediately
above the lowermost sheet and to lift the
remainder of the pile, suction ports on the
lower faces of the fingers, means to supply
suction to the ports, means to reciprocate the -
fingers, and a set of feeder rollers into which
the lowermost sheet is fed on the outward
motion of the fingers. ,

7. A sheet feeder, comprising a tray for
supporting a pile of sheets, means to sep-
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.~ arate the edge of the lowermost sheet from
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" the edges of the remainder, a set of recipro-

cating fingers adapted to enter the pile di-

rectly above the lowermost sheet and to then

move outwardly from the pile, and means on
the fingers adapted to engage with the lower-
most sheet on the outward movement of the
fingers. :

8. A sheet feeder, comprising a tray for
supporting a pile of sheets, means to sep-
arate the edge of the lowermost sheet from
the edges of the remainder, a set of moy-
ing fingers adapted to enter the pile directly
above the lowermost sheet and to then move
outwardly from the pile, means to lift the
fingers and to thereby move the remainder
of the pile upwardly as the fingers enter, and
means: on the fingers to engage with the
lowermost sheet on the outward movement
of the fingers.

9. In a sheet feeder, a set of fingers adapt-

987,807

ed to enter a pile of sheets immediately
above the lowermost one, means to move the
fingers upwardly as they enter, whereby the
pile is raised off the lowermost sheet, and
sheet engaging means on the fingers.

10. In a sheet feeder, a set of fingers
adapted to enter a pile of sheets immediately
above the lowermost one, cam means for rais-
ing the fingers as they enter the pile, where-
by the remainder of the pile is lifted off the
lowermost sheet, and sheet engaging means
on the fingers adapted to engage with the
lowermost sheet upon the withdrawal of the
fingers from the pile. oo

In witness that I claim the foregoing I
have hereunto subscribed my name this 26th
day ‘of April 1909. S

ARTHUR J. HODGE.
Witnesses: : :
Jaumes T. BARKELEW, -
C. R. LURZARDER,
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