May 5, 1942. C. W. HARROLD " 2,282,224
: - SHEET FEEDER '

Filed Aug. 3, 1940




Patented May 5, 1942

2,282,224

UNITED STATES PATENT OFFICE

2,282,224
SHEET FEEDER
Charles W. Harrold, University Heights, Ohio,

assignor to Harris-Seybold-Potter Company,

Cleveland, Ohio,

a corporation of Delaware

Application August 3, 1940, Serial No. 350,431
(CL 271—27)

5 Claims.

This invention relates to sheet feeders anda
more particularly to sheet feeders which operate

upon the rear portion of each sheet to separate .

the same from the pile and forward it to con-
veying devices which remove the sheet complete-
ly from the pile, the speed of the conveyor pref-
erably being such as to cause each sheet to part-
" ly overlie the next succeeding sheet to form a
stream of lapped sheets.

Sheet feeders of this type are known in which
each sheet is first lifted by two or more lifting
suckers operating near the rear edge of the sheet
into position to be taken by a set of two or more
forwarding suckers. After the rear edge of the
sheet is lifted blasts of air are directed under-
neath the sheet by nozzles which also rest on
the next sheet to prevent movement thereof. The
blasts are intended to separate the topmost sheet
completely from the pile by a layer of forwardly
moving air and to assist in forwarding the sheets.
While this blast continues to blow the forwarding
suckers are given a movement in the feeding di-
rection to cause the sheet to advance into the bite
of conveyor rollers which thereafter forward the
sheet, the forwarding suckers being cut off and
returned to their rearward position for the next
sheet. In such feeders the sheet may receive its
forward impetus partly from the blasts of air
and partly from the forward motion of the for-
warding suckers, depending upon the character
and size of sheets being fed and the strength
and distribution of the air blast. When relative-
ly light sheets such as paper are being fed, the
air blast is usually strong enough not only to
separate the topmost sheet but to supply all the
required forwarding impetus to the sheet, the
forwarding suckers merely maintaining the rear
edge of the sheet lifted to allow the blasts to blow
under it and controlling the position and rate
of forward movement of the sheet so that it
reaches the conveyor in proper alignment and at
the proper time. When heavy or stiff sheets are
fed, the air blast while supplying some ‘portion
of the forwarding impetus is ‘frequently insuffi-
cient in itself to separate such sheets from the
pile or to move them forward. Under such cir-
cumstances the forwarding suckers tend to push
the sheet forward and in doing so slip on the
sheet causing the sheet to fail to reach the con-
veyor or to be fed into the conveyor out of time
or in twisted position, Faulty feeding and fre-
quent stoppage of the operating machine, such as
& printing press, result. ‘

Other feedeérs are known wherein the sheet is
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lifted by suckers near its rear edge into position 55

where it is engaged by hook-like pushers which
merely push the sheet forward to the conveyor
after it is released from the lifting suckers. In
such feeders the sheet is not positively con-
trolled in its forward movement since there is
nothing to oppose the effect of the air blast or
the tendency of the .sheet to buckle and drop
away from the pushers. Such feeders therefore
are not successiul and in particular cannot be
employed to feed relatively light paper stocks.

The present invention has for one of its prin-
cipal objects the provision of a feeder capable of
efficiently and reliably handling a wide range of
weights, sizes and conditions of stock. .

A further object is to provide in a feeder ca-
pable of efficiently feeding light weight or flex-
ible stocks means particularly adapted to enable
the feeder to feed efficiently heavy or stift stocks.

Another object is to provide, in combinsation
with a pair of spaced suction means arranged
to sustain the rear edge of a sheet and move
forward therewith and a pair of spaced conveyor
rollers to which the sheet is to be fed, a pair
of pushers, each associated with one of the suc-
tion means, arranged to engage the rear edge of
the sheet held by the suction means and push
it forward into the conveyor rollers without sub-
stantial slip of the suction means in the sheet.

Other objects lie in the details of construction
and arrangement and operation of the parts and
will be apparent from the following description
and the accompanying drawing which illustrates
one embodiment of the invention. In the draw-
ing Fig. 1 is a side elevational view partly in sec-
tion along the line I—I of Fig, 2, showing the -
invention and such additional parts of a feeder
as are necessary. -

Fig. 2 is an end elevational view of the mech-
anism in Fig. 1 looking in the direction of the
arrows 2—2 of PFig. 1. v i

Fig. 3 is a plan view showing the arrangement
of the suckers, pushers and conveyor rollers rel-
ative to the pile of sheets, and -

Fig. 4 is an enlarged view of the mouth of one
of the forwarding suckers and the pusher asso-
ciated therewith. - .

Referring to the drawing, {1 represents a pile
of paper from which sheets are to be fed in suc-
cession. The pile is supported by known means
in the frame members {2 of the feeder and is
gradually elevated in the usual way as sheets
are removed. Near the forward end of the pile
and Journaled in frames 12 is a driven roller
13 around which are trained conveyor tapes 14
whose upper runs rest on the surface of feed




"+ conveyor wheels

=
" board I5. Above roller 13 are two freely turning
{6 which press the sheets against

. roller I3 and tapes 14 to cause the latter to ad-
vance the sheets toward the operating machine.

~"Above the rear portion of the pile near the’
corners are a pair of combing wheels 17 which .

are rotated and periodically raised and lowered
onto the pile in known manner to comb a buckle
in the top sheets as shown in dotted lines in
Fig. 2. Adjacent the combers are lifting suckers
18 which grasp. the topmost combed sheet and
lift its rear edge above the pile. Air blast noz-

10

zles 19 are arranged to press on the pile after .

the topmost sheet is raised and to blow blasts
of air under such raised sheet. o
Approximately in line with lifting suckers 18
and near the rear edge of the pile are a plu~
rality of forwarding suckers 20 located in posi-
tion to grasp a sheet lifted by the lifting suckers
-{8. These forwarding suckers preferably are of
the telescopic type provided with a cylinder 24

" into which a piston 22 carrying the flexible rub- -

ber sucker mouth 23 is retracted when the mouth
is sealed by a sheet, the piston being pushed
outward by a spring (not shown) when there is
no sheet over the mouth (see Fig. 4). B

The forwarding suckers 20 are clamped by
screws 24 in brackets 25 which in turn are se-
cured by screws 26 to oscillating shaft 1 having
bearings in the frames 12 of the machine. Shaft
21 is given periodic oscillations of desired mag-
nitude by mechanism not shown so that the for-
.warding suckers 20 are swung in an arc from the
fylk-line position to the dotfed line position of

| Fig. 1, the forward movement being sufficient to °

carry the front edge of a sheét held by these
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- suckers 20.
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in contact with faces 31. This bending in the .
region of the suckers 23 causes & second sheet,
which may accidentally adhere to the top sheet,
to be separated so that it will drop back”kon the.
pile. N )
Preferably also I adjust the position of block
33 on each of the pushers so that its loWer face
lies slightly below the position occupied by the
sucker mouths 23 when holding a sheet. By such
position the sheet is bent slightly in the region
close to the sucker, this bending serving both .
to stiffen the sheet for the subsequent pushing
action and to separate a sécond sheet which may
accidentally be picked up. )

In operation the sheets are first combed by
combers (T and lifted at their rear corners by
suckers I8 into such position that the rear part
of the sheet may be taken by the. forwarding
The air blast nozzles then enter
beneath the lifted sheet, descend onto .the pile

‘and ‘emit blasts of air under the lifted sheet.
" As soon as the rear edge of the sheet is lifted

suction in the forwarding suckers 20 is turned on
and these suckers grip the sheet, the closing of

‘the sucker mouths 23 serving to collapse the .
"piston and cylinder snd lift the mouths together
‘with the adhering sheet to their uppermeost posi- -

- ‘tion. The rear edge of the sheet is thereby car-
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ried past the ends of the bars 29 .and in front
of faces 31, and the upper surface of the sheet
near its rear edge is carried up into contact with
blocks 33 which<lmit its upward movement and

- cause & slight bend.in the sheet.

suckers into the bite between the conveyor wheels

16 and roller 13. . ‘

The above described mechanism is constructed
and operated in well known manner, being em-
bodied in a commercial machine illustrated in
part in U. S. patent to Headley T. Backhouse No.
2,108,702, to which reference is made for further
description of such mechanism.

In close proximity to the outermost forwarding °
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suckers, I provide a pair of sheet pushers, gen-

erally indicated at 28, which comprise rigid bars
29 secured by screws 30 to brackets 31, which
are adjustably fastened by set screws 32 to shaft

21 The bars 29 extend to a point below the 5

‘position occupied by the rear edge of a sheet held
by the sucker mouths 23 and are provided near
their lower extremity with blocks 33 secured to
_the bars 28 by screws 34 extending through slots

35 into the blocks. The blocks thus form a ledge ,

36 against which the sheet may be raised, the
position of the ledge being-adjustable by means
of the screw and slot. Preferably, although not
necessarily, I provide grooves in the faces 37 at
the lower ends of the bars 29 to avoid slipping
of the edge of the sheet on the pushers.
‘Preferably I adjust the position of the pushers
28 so that the lower ends of bars 28 extend
downward to a point well below the collapsed
position of the forwarding sucker mouths 23 but

above the downward or extended position of.
these mouths and well above the rest of the

sheets of the pile. . According to conditions I set
the forward faces 31 of the pushers approxi-
mately in line with the rear edge of the pile or

slightly In advance of said rear edge. “When

the pushers are set in the lgtter‘ position the
sheets, as they are lifted, are bent slightly by
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The shaft 27 is then oscillated to move the .
forwarding suckers 20 and pushers 28 forward to
advance the sheet to the conveyor wheels 18
and roller 13, the speed of forward movement
being substantially equal to that of the conveyor
at the time the front edge of the sheet is taken
thereby. The position of the forwarding suckers
and pushers at the time a sheet is entering the

_conveyor is shown in dotted lines in Fig. 1. Dur-

ing forward movement of the sheet the suckers
are prevented from slipping on the sheet by the
positive forwarding action of the pushers against
the stiffened rear edge of the sheet. Thils any
sticking of the sheets together near their front
edges, or inability of the air blast to.separate
the sheets completely is overcome by the pushers
and the sheet is positively advanced off the pile
in proper timed relation to the conveyor, Fur-
thermore the accurately adjusted position of the
pushers causes each sheet to be advanced in cor-
rect alignment to the conveyor and twisted or
out-of-position sheets are avoided. During the
forward movement of the sheet the suckers 20
maintain the sheet raised so that its rear edge
is kept in contact with the pushers 28 so that
the air blasts from nozzles 19 will effectively as-
sist in the separating and forwarding action.

Various changes in the details of construction

~and operation of my invention,. particularly as

the ends of the pushers before their edges come 75

regards the mounting, actuation and adjustment

of the pushers, may be made without departing

from the spirit of my invention. 8 :
What I claim is: ' :

" . 1. In a machine for feeding sheets from a pile,

the combination with sheet separating and for- -
warding means comprising a pair of suction.
means arranged to grip a sheét near its rear edge
on opposite sides of the center of the sheet and
move forward with the sheet, air blast devices
arranged to blow air under a sheet held by said -
suction means during forward movement of the
latter, and conveying means for removing for-
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warded sheets from the pile, of & peir of pushers,
one near each of said pair of suction means, ar-
ranged and operated to engage the rear edge of
a sheet held by said suction means and to move
forward in unison with saig suction means to
push the sheet forward toward said conveying
means.

2. In a machine of the class described, in com-
bination, suction means arranged and operated
to grip a sheet near its rear edge on opposite
sides of the center of the sheet, lift said rear edge
and move forward with the sheet, a pair of con-
veyor wheels arranged on opposite sides of the
center of the sheet ang co-operating with roller
means to convey lifted and forwarded sheets
from the pile, and a pair of sheet pushers, one
on each side of the center of the sheet, arranged
and operated to engage the rear edge of the sheet
held by said suction means and push the sheet
forward, the suction means maintaining non-
slipping engagement with the sheet during for-
ward movement thereof. -

3. In combination, sheet forwarding sucker
of the telescopic type and a sheet pusher asso-
ciated  therewith comprising a face portion
adapted to engage the rear edge of a sheet held
by said sucker and a ledge portion arranged be-
low the uppermost position of said sucker and
. adapted to engage the upper surface of the sheet
near its rear edge,
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4. In a machine for feeding sheets from the
top of a pile, the combination with sheet sepa-
rating and forwarding means comprising suction
eans arranged to grip a sheet near its rear
edge, lift the sheet ang move forward therewith,
air blast means arranged to blow air under g
sheet held by said suction means to substantially
separate the sheet from the next underlying
sheet, and conveying means for removing for-
warded sheets from the pile, of sheet pushing
mmeans arranged and operated to engage the rear
edge of a sheet held by said suction meang and
to move forward in unison with - said suction
means o push the separated sheet forward to-
ward said conveying means. :

5. In a machine for feeding sheets from the
top of a pile, the combination with sheet sepa-
rating and forwarding meang comprising suction,
means arranged to grip a sheet near its rear edge
and move forward with the sheet, air blast meang
arranged to blow air under a sheet held by said
suction means during forward movement ‘of the
latter, and conveying means for removing for-
warded sheets from the pile, of sheet pushing
mmeans arranged and operated to engage the rear .
edge of a sheet held by said suction means and to -
move forward in unison with said suction means
to push the sheet forward toward said conyeying

means, - . '
CHARLES W. HARROLD,




