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To all whom it 1Y concern:
Be it known that I, IWAN ORLOFF, a sub-

ject of the Russian Emperor IBSIdll]Q: at St.

Petersburg, Russia, have invented new and
useful Implovements in Apparatus for Lift-

- Ing off Sheets of Paper and Removing Them
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from a Pile, of which the followingis a speci-

fication.
My invention relates to that class of sheet

lifting and removing apparatus which work

pneuma,tlcally, and it may be applied for sev-
eral purposes, especiall yfordeliveringor sup-
plying sheets of paper in p11nt1nﬂ'—presses or

1n other machines for Workmg paper.

The object of my invention is to provide a
simple and yet reliable apparatus of the said
kind,and I attain thisobject by conveniently

combining the usual sucking action with a

bulging aetlon .
My 1nvent10n i8S based on the faet that the

top sheet of a pile can be bestlifted by bulg-
ing the corner or edge of the same by gentle

pressure,with the ﬁnﬂ'er slightly dam pened for
this pur pose—that is 0 say, by subjecting the
sheet to a rubbing action from the edﬂe to-
ward the inside under slight pressure apphed
by the finger. While hltherto this bulging

of the paper when made use of in sheet- hft—-_

ing apparatus has been always performed by
sumlar means, as with the hand, so that these

means are generally deswnated as fingers,

the presentinvention essentla,lly differs there-
from in that although bulging is made use

of in connection therewith.it is effected by | m
means essentially differentfrom a mechanical
finger—viz., by suction..

In I‘ln"ures 1too of the accom panying draw-

Mg the novel apparatusisillastrated in dif-

ferent stages of working, Figs. 1* and 1P
showing modified details thereof.
plan view of the apparatus. Fig.7showsthe

same in connection with the impression-eyl-

inder of a printing-press for feeding sheets
to the print. In Figs. 8and 9 I have repre-
sented modified forms of my apparatus, and

n Fig. 10 the same in connection with the

._dehvery apparatus of a printing-press fer
feeding offset-sheets between the printed
‘sheets delwered Fig. 11 shows a modified
> form of my app&r&tus serving the purpose of

removing again the o fset-sheets irom.a pile.
The plle of paper 1 is placed, as usual, on a

| my invention.

Flg 6is a

table 2, between fixed front stops or registers
5 and side stops 4, Fig. 6, adjustable accord-
ing to the size of the sheet, and also, if nec-
essary, between back-stops 5, likewise suit-
ably adjustable. Above the front side of the
pile of paper extends a suction-pipe 6, which

| 1s adjustable forward and backward and of

a peculiar cross-section, Figs. 1 to 5. The
shape of this pipe forms an essential part of
The bore 7 of pipe 6 is con-
nected with an air-pump or a vessel in which

18 kept a vacuum, the said connection con-
| sisting of a flexible tube or a hose-pipe pro-
wded with a valve in such manner that

when the valve is opened the atmospheric

~alr rushes in through a series of narrow c¢han-

nels 8 in the bottom of the pipe and in the
position of the latter represented in Figs.
1 and 2 by sueking action draws up the up-

;nermost sheet of the pile so that the edge
of such sheet is closely pressed against the

lower surface of the pipe, Fig. 2 and the
edge projecting beyond the pipe is simul-
taneously withdrawn from under a flap or
spring 9, bearing against the utmost edge of
the pile of paper. -The pipe 6 is now ralsed
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vertmally or the table 2, with the pile of pa-

per, is lowered, as supposed in the drawings,

the uppermost sucked - up sheet; a,ssummg,
successively, the positions shown in Figs. 3
and 4, while the flap or spring 9 in the posi-
tion of Fig. 3 prevents the withdrawing of sev-

eral sheets simultaneously, as any sheets that

may adhere to the sucked-up sheet are held

‘back on their edge or stripped off from the
_- :‘uppermost sheet, by means of the flap or
spring

Pipe 6 then performs an oscillating
movement IFig. 5, in order to forward the

within the reach of a carrier to release the
sheet and then assume again its initial posi-
tion over the pile of paper, Fig. 1. TFor the
purpose of releasing the sheet of paper the
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lifted sheet to a dehvery table or bring it
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bore 7 of pipe6 is timely and temporarily con-
nected with the atmospherie air or with a re-
ceptacle containing compressed air, so that

the sucked-up sheet falls down or will be re-
pelled from the pipe. This can be effected
by conveniently controlling the above-men-
tioned valve provided to thls purpose with
multiple ways or by means of a separate

valve. The said means can be dispensed
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with if the sheet be delivered to a gripper de-
vice,so0asto be positivelygrasped and stripped
off from the suction-pipe.

A general description of the working of my

invention having been given,the detailswhich

form its object now will be described.

As appearing from the cross-section of pipe
6 its working botfom surface is double-curved
outward at 10 and inward at 11, the convex
portion 10 lying on the paper in the initial
position of the pipe, Fig. 1, until the free edge
or border of the top sheet isdrawn or sucked
up, Fig. 2. In consequence thereof a depres-
sion is formed below the portion 10, and the
sheets are ventilated or loosened at the free
end to a certain depth of the pile upon the
successive strokesof the pipe cominginto con-
tact with the pile of paper, the entering of air
between the sheets thus being permitted.
By these means the borders of the ventilated
sheets assume at the same time a double-
curved form, the curvature being the great-
est in the top sheet and becoming less gradu-

ally until at a certain depth it fully disap-
ears. This double curvature, however, 18
nothing else than the first stage in an in-

cipient bulging, precisely as effected if the
thumb and forefinger be laid on the edge
of the paper and a stroking action inward
be commenced with the forefinger under a
slight pressure and with the thumb pressed
onto the paper. The formation of such a
bulging, however, is practically the best
means of separating one sheet from another,
and as now the bulging i1s completed by
means of the air-suction the top sheet at its
edge is fully separated from the following
sheet, being closely pressed against the con-
cave portion 11 of the pipe, Fig..2. Thereby
the front free edge 12 of the sheet, Fig. 2, is
bent downward, pushes away the following
sheets, and thus further assures the separa-
tion of an individual sheet. Moreover, the
spring or flap 9, bent upward at its end, co-
operates in producing the same effect, as it
bears against the outermost edge of the sheets
and as soon as the top sheet undergoes the
slightest withdrawal from under the flap the
latter acts as a brake or check on the follow-
ing sheets; but if at any time several sheets
should be accidentally acted upon simulta-
neously the flap upon the pipe passing from
the position in Iig. 2 to that in Fig. 4 strokes
off and causes to fall back all sheets not to
be lifted by suction. If it be desired to in-
sure the individual separation of each sheet
until the whole pile 1s worked off, an elastic
or vielding intermediate piece is to be insert-
ed between the pile of paper and the table,
in order that the bulging of the sheet edge
may be continued down to the final sheet.
The portion 10 of the pipe does not need to
be curved. ltmay beflat, asin Fig. 12, or con-
sist of a simple edge, Fig. 1°, provided only
that while it lies on the pile of paper the
portion 11 leaves free the edge of the pile of
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at the baek, but notin front. As concerning
the channels 8, it has been found that the
bulging of the sheets and their close contact
with the surface 11 of pipe G are best effected
when these channels are arranged obliquely
to the pile of paper, so as to discharge near
the passage of portion 11 to portion 10, for
the reason that the bulging thus begins from
inward—:. e., the firmly-held portion of the
edge—and is continued ountward—:. e., to-
ward the loose portion of the edge—as, for
instance, in order to apply the edge on sur-
face 11 by means of the finger the stroking
should be obviously performed in the direc-
tion from 10 to 11 and not in the inverted di-
rection. Moreover, the resistance of the pa-
per against bending is greater near the spot
where it is firmly clamped than at its free
end. Therefore the security against acei-
dentally withdrawinga second sheetisgreater
when the suction action proceeds from in-
ward to outward than in the inverted direc-
tion. IHowever it has been found in prac-

tice that the described oblique arrangement
of channels 8 is not indispensable, but ap-
pears desirable only for certain sorts of paper.

For the passage of the suction-pipe, with

the adherent sheet, from the position IFig. 3
into the final position Fig.4 it has been found
most convenient to: move it vertically with
respect to the pile of paper, as supposed in
the drawings, and as itis at thesame time of
the greatest importance that in their initial
position the pile of paper and the suction-pipe
assume just the position illustrated in Figs.
1, 2—that 1s to say, the edge of the sheet not
being clamped on two lines—it is desirable, 1n
order that these conditions may be perma-
nently maintained, that upon the passing of
the parts from the position in IFig. 2 into that
shown in Iig. 4 the suction-pipe should be
kept stationary and an upward-and-down-
ward movement be imparted to the table only.
By these means, too, complicated movements
for the table as well as for the suction-pipe
are avoided, asthe table simply moves up and
down and isstopped in its upward movement
by the stationary suction-pipe, while the lat-
ter is merely moved out of its position of rest,
Kigs. 1, 2, 3, 4, to the delivery-table or within
the reach of a carrier and back again into 1ts
position of rest, which can be accomplished
by a reciprocating, an oscillating, or a re-
volving movement.
- Fig., 7 shows the invention applied to a
printing-press for automatically feeding the
sheets, the suction-pipe assuming its delivery
position, in which the sheet of paper is to be
released from the suction-pipe and carried
along by means of a suction-channel 13 or by
grippers 13', pivoted to the impression-cyl-
inder 14,

When securing the suction-pipe to rocking
arms and arranging the rock-shaft laterally
with respect to the pile, as represented in
Fig. 8, so that owing to the swinging move-

paper and theedgeof the sheetto beclamped | ment the suction-pipe is raised a certain dis-
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tance almost vertically mbh respect to the.
pile, no downward movement is to be .im-

~ parted to the paper-table, the latter being

10

only to be continuously pressed upward by
means of a weight or a spring and its upward

movement; bemo* temporarily locked during
the oscillation of the suction-pipe.
- placing the central shaft of the suction-pipe
above the edge or border of the pile of paper,

“When

Fig. 9, so that either a swinging movement

Oor an intermittent rotary movement can be

- 1mparted to the suction-pipe extending be-

tween the two disks 15, a vertically-recipro-

cating movement of the paper-table must be
made use of.
effective in securing the separa,tlon of indi-
vidual sheets of paper, as the sheet under-

- goes a further bending around the portion 10

20

of the suction - pipe when it performs its
movement.

by means of abent sheet—metal plate 16 or by
"~ staves, wires, or cords 17, which extend be-
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tween the two disks. By prowdmﬂ' a second
suction-pipe 6% the intermittent rotary move-
ment can be limited. to half-rotations.

The arrangement represented in Fig. 9 can

be advantaweously employed for automatm-f

ally supplying interleaf-sheets between the

fresh-printed sheets when delivered from a
printing-press in order to prevent offset on the

delivery-drum and the delivery-tapes, as well

as on the piled sheets, respectively, as shown

in Fig. 10, The sheet 19, carried along by the
Impression- cylmdm—say by means of & suction
at 18—and printed on its outside, is trans-

- ferred to the delivery-drum 20—for instance,

40

by suction at 21—when the suction-channels
18 and 21 arein the position 18’ 21’ (indicated

by dotted lines) in order to be finally delivered

by means of endless tapes 22. Before the
drum 20 takes up the printed sheet the suc-
tion-pipe 6, with the sucked-up offset-sheet,
and a second suction- channel 23 of drum 20
meet each other in the position 6" 23, (indi-

cated by dotted lines,) and in this posmon the

offset-sheet is transferred to the drum and
then ecarried along by it.

sucmon channel 21 in its position 21, its print-
ed sade is secured against eontacb with the

drum and with the tapes 22 by the offset-sheet,

 andin contact therewith it is finally delivered
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~ tus, its extensmn and action being restricted

to the delivery-table by the tapes 22. : Thus

the prmted sheets are piled above each other
fset-sheetinserted between each two
sheets, and consequently cannot soil each
It will be obvious that instead of the

withano

other.
suction-channels 18 2123 the usual grippers
can be made use of. -

The great simplicity of the present appara-

" to but one border or edge of the plle of paper,

allows of several such apparatuses—say up to
four—being applied to one and the same pa-

This arrangement is especially

To this purpose it is desirable
to continue the working surface of the pipe

As then, as de-
seribed, the pr 1nted sheet is recewed by the

¥
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succession to alternately grasp the sheets on
the several four edges and remove them in
four different dlrectlons By these means a
single pile of paper can be decomposed mto
fom separate piles.

Fig. 11 illustrates a convemently arranged

double acting apparatus of the feature repre-
sented in Fig. 3, which, for instance, can be
made use of for automatically removing off-
set-sheetsfrom a pile of paper composed alter-
nately of printed and offset sheets. To this

‘purpose two suction-pipes 6 6% are fixed be-
‘tween two bars 24, pivoted to rocking arms

27 28 on 1ock-shaf1;s 25 26. The papel-table
29, with the mixed pile 30, composed alter-
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nately of printed and offseat sheets, is placed

in the middle, and tothe left and rwht there
are placed tables 31 32,the one, 31, for receiv-

ing the printed sheetfs and the obher 32, for
receiving the offset-sheets.

onto the table 31, where the sheet will be re-
leased. The suct10n'—p1pe 6~ at the same time

‘havi ing reached the right-hand edge of the

paper p1le 20 the followmﬂ' sheet———-that 18, an

offset-sheet—will be Sucked up. Ifnowpipe
95

6 swings back intoits position represented by
dotted lines pipe 6%, with the sucked-up off-
set-sheet, likewise swings back intoits dotted

In the p051t1011_
of the apparatusindicated by dotted lines the
suction- plpe 6 takes off a printed sheet and

carries i upon the next oscillation of arm 27

Qo

position to deliver the ‘offset-sheet on table

32. Meanwhile, however, the suction-pipe 6

has again sucked up a prlnted sheet on the-

100

left S1de of -the p1le of paper and upon its

oscillation carries it on the table 31.
the mixed pile of paper 30 will be successively

decomposed, the printed sheefs being assem-
bled into a pile on table 31 and the offset-

sheets into another pile on table 32. Itis ob-
vious that any other of the movements de-
scribed may be applied to the suction-pipes,

provided that the sheets of paper be grasped
alterna,tely on opposite sidesand accordmwly

delivered in opposite directions.

‘What I claim as my invention, and deswe
| to secure by Letters Patent 15— '

1. In apparatus for the purpose desenbed
a pneumatic lifter consisting of a tubulm
body having in its lower faee a recess 11

which communicates through suitable pas-
sages with the interior of the tubular body,
and having at one side of said recess a down-

wardly- plo,]ectm portion 10 adapted, when

the lifter is adjusted against the sheet to be

moved, to force a portion.of said sheet into

the recess 11 and to be free from said sheet
while the latter is being moved by the lifter.

2. In apparatus for the purpose described,

body having adjacent. pormons of its lower

surtace convex and concave, said body hav-

ing a series of passages exten,dmn' from said

concave portion into the central bore, and
the | convexly-euwed surface extending be-

Thus
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a pneumatic lifter consisting of a “tubular
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per pile, so as to work ton'ethel madetel mined i low the concave portion and adapted when R
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pressed against a pile of sheets to so depress | the lifter and preventing other sheets in the

the upper sheet as to force a portion thereof
into the concaved portion of the lower sur-

face of the lifter, and said convex surface

being out of contact with the engaged sheet
while it is being lifted from the pile.

3. In an apparatus for the purpose de-
seribed, the combination with a support for
a series of sheets, of a pneumaticlifter adapt-
ed to engage the upper of a series of sheets
on said support, and a spring arm or plate,
7, pivoted at one side of said support and
having its free end which rests on the up-
per sheet of the series bent or curved up-
wardly so as to offer no obstruction to the
movement of said sheet when reéngaged by

series from following the one so engaged.

4. In an apparatus for lifting off and re-
moving individual sheets from a pile, the
combination of a plurality of suection-pipes
placed at different sides of the pile and ar-
ranged to alternately remove the lifted sheets
in different directions, substantially as and
for the purposes desecribed. |

In witness whereof I have herennto set my
hand in presence of two witnesses.

IWAN ORLOFF.

Witnesses:
JOHN EDWARD NEWTON,
LEONARD WALTER.
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