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In Germany May 30, 1938 
9 Claims. (C. 21-27) 

This invention relates to improvements in sheet 
feeding devices and more particularly to a device 
for lifting or raising the uppermost sheet from 
a flat or fanned-out bank pile for rhythmically 
or non-rhythmically operating sheet working ma 
chines. 
A device for lifting the uppermost sheet from 

a pile has already been proposed in which a 
Suction nozzle rotatable around a pivot point lies, 
in its initial position, above the pile and sucks up 
the uppermost sheet thereof which is loosened by 
the blast air of a sheet separating device. There 
upon the Suction nozzle describes a circular or 
rotary movement around its pivot point for for 
Warding the Sucked-up sheet directly into a ma 
chine operating on it, for example a sizing or 
printing machine, the distance of the suction face 
of the suction nozzle from the pivot point being 
always the same and the sheet being consequently 
forwarded in a circular path. In another pro 
posed device a plurality of suction nozzles mov 
able in a vertical direction lift the uppermost 
sheet from the pile, which nozzles are moved, for 
carrying out the sheet forwarding operation, on 
a carrier guided in the horizontal forwarding 
direction of the sheet by means of a crank gear. 

It has further been proposed to impart to a 
lifting suction member, besides the lifting or 
raising movement, also a Swinging movement 
independent of the former by means of Cams. 
For this purpose, however, a comparatively large 
number of moving means are necessary and the 
device dues not operate with sufficient certainty 
or with sufficient rapidity for modern machines 
of high capacity. 

In another device as heretofore proposed a 
gripper suction nozzle reciprocable only vertically 
is held in its raised position by an air controlled 
locking member with a displaceable air piston. 
AS SOOn as the sheet, sucked up by the nozzle, is 
separated by its forwarding means from the suc 
tion opening thereof and thereby communication 
is established with the atmosphere, the pneu 
matic locking member is released and the suc 
tion lifting nozzle returns to its position on the 
uppermost sheet of the pile. 

Devices have furthermore been proposed in 
which a pile feeler is connected to the suction 
nozzles lifting the sheets, in fuch a manner that 
it takes part in the lifting movement of the 
nozzle. It has also been proposed to swing the 
Suction nozzle from its Otherwise constantly 
vertical position positively around a pin, such 
that the nozzle, drawn by a linkage controlled 
by a cam, strikes against a stationary stop. This 

swinging movement takes place, however, in a 
direction oppositely to the feeding direction of 
the sheet and thus constitutes a loss of time. 
The object of this invention is to provide a 

device for lifting the uppermost sheet from a 
flat or fanned-out bank pile for rhythmically or 
non-rhythmically operating sheet Working ma 
chines of any kind by means of One or more grip 
per nozzles. The construction of this novel de 
vice is very simple and allows the device to act 
in the feeding direction of the sheet either at the 
front or the rear end of the pile, or in any 
intermediate position according as to the size 
of the sheets to be acted upon and other condi 
tions necessitate. 
The invention consists in that the gripper 

nozzle constructed in any suitable manner carries 
Out from its initial position, in which it lies on 
or approximately on the particular sheet to be 
raised at the time from the pile, both an auto 
matic movement, effected by the suction air 
action of the gripper nozzle, for lifting the sheet 
and also a Swinging movement around a pivot 
point which is effected in the sheet forwarding 
direction by other Suitable means. 
The movement of the gripper nozzle in the for 

warding direction of the sheet can be either a 
positive movement controlled, for example, by a 
cam and carried out rhythmically or a non 
rhythmic movement in which the gripper nozzle 
swingable around a pivot point is taken or carried 
along in the forwarding direction of the sheet by . 
the forward pull thereof. 
In accordance with the invention the suction 

action of the gripper nozzle is adjustable as re 
gards time by a controllable stop, such as an ad 
justing screw influencing the device for providing 
a flow of atmospheric air into the suction conduit. 
A further feature of the invention consists in 

that, in complete or approximate agreement with 
the duration of movement of the gripper nozzle 
or the action of the suction air in the latter, 
blast air is forced from a known pneumatic sheet 
separating device underneath the raised sheet. 
Both kinds of air are made dependent on one 
another so that the best possible saving of suction 
and blast air is obtained. 

In accordance with the invention, the gripper 
nozzle, which may be of any suitable kind and 
Swingable around a pivot point, is held, during its 
Outward Swinging movement in the direction of 
the sheet feeding, in its raised sucking position 
by a suitable locking means, which is released 
automatically, for example by contact against a 
stop, Only towards the end, or on, or after, the 
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2 
return Swinging movement of the gripper nozzle 
into its initial position, whereupon the gripper 
nozzle can again take up its position. On or ap 
proximately on the particular sheet to be raised 
from the pile. 

Moreover, in accordance with the invention, a 
mutual displacement of the sheets is entirely 
avoided even if they are strongly adhering to 
One another owing to electric or other influences, 
because the air pocket under the sheet, produced 
in known manner by the blast air of the sheet 
Separating device acting on the under side of the 
sheet, is maintained in its intensity in a manner 
not hitherto attained. 
The gripper nozzle is, according to the inven 

tion, arranged on a swinging frame with a feeler 
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constantly resting upon the sheet pile, which feeler 
in the known manner automatically regulates the 
suction position of the gripper nozzle correspond 
ing to the height of the pile. On the Swinging 
frame, moreover, is arranged the blast nozzle for 
the sheet separation, the position of which, rela 
tively to the pile height, is likewise automatically 
regulated so that its blast action for the purpose 
of loosening and separating the uppermost sheet 
from the pile always commences at the correct 
position. The SWinging frame, moreover, con 
sists of two or more. relatively displaceable in 
dividual parts, which can be formed as a tele 
scopic-like suction conduit for the gripper nozzle. 
According to the relative displacement of the 
individual parts of the Swinging frame, the parts 
arranged on it, such as the gripper nozzle, the 
pile feeler and, if necessary, the blast nozzle can 
be made to conform to any particular size of 
sheet. The Swinging frame is, moreover, in ac 
cordance with the invention swingable out of its 
Working position for the purpose of rendering 
the Whole device inoperative. 

In order that the invention may be fully under 
stood I shall now describe some embodiments 
thereof by way of example by reference to the 
accompanying diagrammatic drawings, in which: 

Figs. 1 and 2 are a side view, and a front view 
of the main portion, of one form of device for 
the rhythmic feeding of sheets from a flat pile. 

Fig. 3 is an elevation of a modified arrange 
ment for the non-rhythmic feeding of sheets 
from a fanned-out bank pile. 

Figs. 4-7 are part Sectional side elevations of 
a further modified device and showing the grip 
per nozzle in various different working portions, 
and 

Figs. 8 and 9 are side views of the swinging 
frame showing the gripper nozzle, pile feeler 
and blast nozzle in different working positions. 

Referring first to the embodiment shown in 
FigS. 1, and 2, a rod is secured in bearings 2 
On a side frame wall , and beneath the rod 3 
is carried a constantly rotating shaft 4 having 
a bevel wheel gearing arranged at one end 
thereof. On the rod and the shaft 4 is ar 
ranged a carrier member which is displace 
able and fixable in the forwarding direction, in 
dicated by the arrow in Fig. 1, of the uppermost 
sheet raised from the pile 7. The adjust 
ment is effected according to requirements and 
corresponding to the size of the sheets. On the 
carrier member is Swingably carried at 9 a. 
hollow member 8, which a spring constantly 
tends to bring into the position shown. In the 
lower part of the hollow member is displace 
ably carried, after the manner of a piston, a 
gripper nozzle , which is supplied with suction 
air by means of air channels 2 and a pipe 3, 
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for connection to a suction pump, arranged in 
the carrier member 6. A spring-loaded valve 4 . 
opening towards the outer air is arranged in the 
air channel in the carrier member 6, which valve 
is controlled by a cam 5 arranged on the shaft 
4, and in the hollow member 8 is arranged a 
similar valve controlled by an adjusting screw 
6 on the carrier member 6. A cam disc 8, 

against which is pressed a roller 9 on the hol 
low member 8 under the action of the spring 0, 
is secured on the shaft 4 for the purpose of 
effecting the Swinging movement of the gripper 
nozzle . The conduit 20 serves for effecting 
in the known manner the sheet separation by 
means of blast air. In the two frame walls f 
is, moreover, arranged adjacent the feed table 
23 a forwarding roller 2 with a rhythmic roller 
22 co-operating with it. The sheets can be with 
drawn and forwarded from the pile eithe 
individually Or overlapped. 
The above described device operates in the 

following manner: 
In the position of the individual parts indi 

cated in the drawings, on the further rotation 
of the shaft 4, the blast air in the conduit 20 
for separating the sheet from the pile and the 
Suction air in the hollow member 8 and the 
gripper nozzle is simultaneously positively 
started. The uppermost sheet of the pile is 
Sucked on to the nozzle , whereby the latter, 
Owing to the fact that its suction opening is 
closed by the Sucked up sheet, is drawn, after 
the manner of a piston, into the hollow member 
8 to an advantageously adjustable height and 
the uppermost sheet 7' is raised from the pile. 
Then or directly thereon the gripper inczzle if 
Swings, Owing to the rotation of the can 8, in 
a clockwise direction. In order to prevent the 
sheet from being released from the suction noz 
2le if only in a rest position thereof, the ad 
justing screw 6 is so adjusted that by the strik 
ing of the valve on the adjusting screw, air 
is introduced into the gripper nozzle if shortly 
before the end of the complete swinging-out 
movement thereof, and in this way the relieved 
Suction nozzle in the position ?' frees the 
sheet 7', which, in the meantime or now, is 
seized at the other end by the suction roller 2 
or the forwarding rollers 2, 22 and brought to 
the feed table 23. The gripper nozzle arrives 
in the position in that it is drawn, after the 
manner of a piston, into the hollow member 8 
and SWung around the pivot point 9. As the 
sheet is released during the swinging move 
ment of the gripper nozzle if and is not with 
drawn from a stationary suction nozzle, the sheet 
is very favourably treated and, in the case of a 
printed sheet, its printing is not smeared. Si 
multaneously with the entrance of air into the 
gripper nozzle , which takes place through the 
valve 4 opened by the can 5, the blast air in 
the conduit 20 is positively stopped. The roller 
9, then runs during the continued rotation of 
the shaft 4, on to the lowest part of the cam 3 
and the gripper nozzle is returned by the 
spring fo into its initial position shown in the 
drawings, in which it again lies on the next 
uppermost sheet of the pile 7 or approximately 
On it, whereupon the cycle is repeated, 
The gripper nozzle f, secured against falling 

Out of the hollow. member 8, can, by suitable 
displacement of the carrier member 6 on the rod 
and the shaft 4, contrary to the arrangement 

shown in Fig. 1, be caused to act at the other 

Fi 

20 

25 

30 

s 

40 

45 

50 

55 

60 

65 

70 

forward end of the sheet pile directly in front 75 



5 

O 

2,224,802 
of the forwarding rollers 2, 22 or the suction 
roller 2, Or in any intermediate position. 

In the embodiment shown in Fig. 3 for the use 
of the invention with a fanned-out bank pile 7 
and a non-rhythmically working machine, the 
uppermost sheet 7', of the sheets superimposed 
in Scale-like manner on One another, is engaged 
at its front end by a suction roller 2 and at its 
rear end by the gripper nozzle f arranged in its 
initial position shown in Fig. 3. On starting the 
blast air in the sheet separating conduit 20 and 
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simultaneously the suction air for the gripper 
nozzle if, the latter is drawn by the Suction air 
after the manner of a piston into the hollow 
member 8 and the rear part of the uppermost 
sheet 7' is drawn up with it, whereupon the 
gripper nozzle , without the use of any other 
mechanical moving means, swings solely under 
the action of the pull of the suction roller 2 on 
the sheet seized by it, or, by the pull of the 
sheet, into the position '. If, by the striking 
of the valve 7 on the adjusting screw 6, the 
suction air conduit of the gripper nozzle f is 
then connected with the atmosphere, the nozzle 

frees the sheet adhering to it. The gripper 
nozzle if then Swings back, under the action of 
the spring 0, automatically into the initial posi 
tion indicated in the drawings and lies automati 
cally on the next uppermost of the scale-like ar 
ranged sheets of the fanned-out bank pile or 
approximately thereon, whereupon the whole 
operation is repeated. 
In the embodiment shown in Figs. 4-9 the 

valve and the adjusting screw 6 are replaced 
by air channels ?is' and T. Moreover, a roller 
24 serving as a pile feeler is carried in the car 
rier member 6 by means of a forked rod dis 
placeable therein and fixable by means of two 
nuts 25. 

In the embodiment according to Figs. 4-7, the 
gripper nozzle f l is shown in Fig. 4 in its ini 
tial position. It sucks the uppermost sheet 7' 
of the fanned-out bank pile 7 under the influ 
ence of the blast air coming from the separating 
nozzle 20. When this has taken place, see Fig. 5, 
the gripper nozzle f is drawn up into the hol 
low member 8 and then. Swings in the above 
described manner around the hollow axis 9, Fig. 6. 
A locking pawl 29 arranged on the hollow mem 
ber 8, morcover, is released from the stop 28 on 
the hollow member 8 and is displaced under the 
action of a spring automatically beneath a pro 
jection 30 on the gripper nozzle . The latter 
is thus now locked in its raised position within 
the hollow member 8. If, now, according to Fig. 7, 
the two air channels 6, 7' come into register 
with one another for the purpose of allowing the 
inflow of air into the hollow member 8 and the 
gripper nozzle f f, the gripper nozzle releases 
the sheet 7' and returns automatically under 
the action of the spring ?o into its initial posi 
tion shown in Fig. 4. Shortly before, or on, or 
after the finish of this return Swinging move-. 
ment the locking pawl 29 engages the prefer 
ably adjustable stop 28 and thus unlocks the pro 
jection 30 of the gripper nozzle , which can then 
return to its position on or approximately on the 
now uppermost sheet of the fanned-out bank 
pile 7. 
In the embodiment according to Figs. 8 and 9, 

on the supporting table 3 for the fanned-out 
bank pile 7 is arranged a lever 32 and, moreover, 
s, bell crank lever 26 carried in a frame and pro 
vided with a hand lever 2. To these two levers 
26 and 32 is pivoted a swinging frame 3’ consist 

3 
ing of two telescope-like displaceable tubes, which 
frame carries at its other end the carrier mem 
ber 6 with the hollow member 8 and gripper 
nozzle, the pile feeler 24 and the sheet separat 
ing nozzle 20. Owing to the suspension of the 
swinging frame 3' on the levers 26 and 32 the 
whole device can, by means of the hand lever 27, 
be swung upwardly out of its operative position 
according to Figs. 8 and 9 into an inoperative 
position. 
The pile feeler 24 is so adjusted that the gripper 

nozzie f is always arranged at a suitable distance 
from the pile 7 or the uppermost sheet 7' thereof. 
From its initial position, Fig. 8, the gripper nozzle 

Swings out with the sucked-up sheet 7' as 
shown in Fig. 9, releases the sheet in the register 
ing position of the air channels 6' and 7' and 
returns, under the action of the spring 0, into its 
initial position shown in Fig. 8 and again comes 
to rest automatically on or approximately on the 
next uppermost sheet. If a thinner or more 
yielding part of the sheet pile comes under the 
feeler 24, then the position of the gripper nozzle 
lf and the sheet separating nozzle 20 is auto 
matically correspondingly varied. In Fig. 9 the 
individual parts of the swinging frame 3' are 
drawn somewhat apart for a larger size of sheet. 
I claim: 
1. A device of the kind specified for use in the 

feeding of sheets from a pile to a sheet working 
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machine, comprising the sub-combination of: a . 
Support; a suction gripper pivotally mounted on 
said support; pneumatic means associated with 
said gripper for moving the topmost sheet of the 
pile into engagement with said suction gripper; 
Suction producing means for causing the sheet 
to adhere to said gripper and for causing the 
latter to be raised verically upwardly away from 
the pile; means, independent of said suction 
means, for Swinging said gripper and the sheet 
adhering thereto, around its pivot point in the 
direction of feed of the sheets so as to advance 
the raised sheet towards the sheet working ma 
chine; and adjustable means for putting said 
Suction producing means out of operation for 
the purpose of releasing the sheet from said suc 
tion gripper as required. 

2. A device of the kind specified for use in the 
feeding of sheets from a pile to a sheet working 
machine, comprising the sub-combination of: a 
support; a suction gripper pivotally mounted on 
said support; suction producing means associated 
With said gripper for drawing the topmost sheet 
of the pile into engagement with said suction 
gripper, said means also causing said gripper to 
be raised vertically upwardly to raise said sheet 
from the pile; means, independent of Said Suction 
producing means, for swinging said gripper and 
the sheet adhering thereto, around its pivot point 
in the direction of feed of the sheets So as to 
advance the raised sheet towards the sheet Work 
ing machine; and adjustable means for putting 
said Suction producing means out of operation for 
the purpose of releasing the sheet from said suc 
tion gripper as required, said means comprising a 
stop on said Support and a valve on Said Suction 
gripper, said valve being adapted, on coming into 
contact with said stop, to open said gripper to 
the atmosphere. W 

3. A device of the kind specified for use in the 
feeding of sheets from a pile to a sheet working 
machine, comprising the sub-combination of: a 
support; a hollow tube, having an air outlet chan 
nel therein, carried by said support; said tube 
having a depending sleeve; a hollow tube slidably 
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4. 
mounted in said depending sleeve; a suction grip 
per carried at the lower end of Said tube; a 
sleeve mounted in said first-mentioned hollow 
tube, Said sleeve having a peripheral opening 
therein adapted to register with the air outlet 
channel in said first hollow tube on rotation of 
said sleeve; and a second peripheral opening ad 
jacent said depending tube; means connected to 
said rotatable sleeve for producing Suction in Said 
suction gripper, for drawing the topmost Sheet of 
the pile into engagement with said gripper, and 
for causing said gripper-carrying-tube to move 
upwardly after the manner of a piston, in Said 
depending sleeve thereby raising Said gripper and 
the sheet adhering thereto, vertically; and a sheet 
forwarding device associated with said Sheet 
raising device, the arrangement being Such that 
on the raising of the sheet by Said gripper, Said 
sheet is seized by said forwarding device and fed 
towards the sheet working machine, Said Suction 
gripper being taken along by said sheet with 
simultaneous swinging of said first-mentioned 
hollow tube around said inner sleeve until Said 
outlet channel and peripheral Opening register 
with one another, whereupon said suction gripper 
is opened to the air and the suction action thereof 
is cut off and said sheet is released; and means 
for returning said suction gripper to its initial 
vertical position. 

4. A device of the kind specified for use in the 
feeding of sheets from a pile to a sheet Working 
machine, comprising the sub-combination of: a 
support; a movable suction gripper for raising 
the topmost sheet from the pile carried by Said 
support; means associated with said gripper for 
applying suction to said suction gripper to cause 
the topmost sheet of the pile to adhere thereto 
and for moving said gripper together with the 
sheet adhering thereto, vertically upwardly away 
from the pile; means, independent of Said Suc 
tion producing means, for moving Said gripper, 
in the raised position thereof, in the direction 
of feed of the sheets; and releasable means for 
retaining said suction gripper in the Vertically 
raised position. 

5. A device of the kind specified for use in the 
feeding of sheets from a pile to a sheet Working 
machine, comprising the sub-combination of: a 
support; a suction gripper pivotally mounted on 
said support; suction producing means associated 
with said gripper for causing the topmost sheet 
of the pile to be drawn into engagement with and 
to adhere to said suction gripper, said means also 
causing said gripper to be raised vertically up 
wardly to raise said sheet from the pile; means, 
independent of said suction producing means, for 
Swinging said gripper and the Sheet adhering 
thereto, around its pivot point in the direction 
of feed of the sheets so as to advance the raised 
sheet towards the sheet Working machine; and 
a releasable locking pawl pivoted to Said Sup 
port operable to engage said Suction gripper in 
the raised position of the latter for the purpose 
of retaining said gripper in the raised position 
during the Swinging thereof in the sheet forward 
ing direction. 

6. A device of the kind specified for use in the 
feeding of sheets from a pile to a sheet working 
machine, comprising the Sub-combination of: a 
Support; a Suction gripper pivotally mounted on 
said support; suction producing means asso 
ciated With Said gripper for causing the topmost 
sheet of the pile to be drawn into engagement 
With, and to adhere to said suction gripper, said 
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means also causing said gripper to be raised ver 
tically upwardly to raise said sheet from the 
pile; means, independent of said suction produc 
ing means, for swinging said gripper, and the 
sheet adhering thereto, around its pivot point in 
the direction of feed of the sheets so as to ad 
vance the raised sheet towards the sheet working 
machine; a releasable locking pawl pivoted to said 
Support Operable to engage said suction gripper 
in the raised position of the latter for the purpose 
of retaining Said gripper in the raised position 
during the Swinging thereof in the sheet for 
Warding direction; means for releasing the sheet 
from the Said gripper; means for returning said 
gripper to its initial vertical position; and a stop 
carried by Said Support adapted, on return 
movement of Said gripper, to release said locking 
pawl and allow said gripper to move downwardly 
Substantially as described. 

7. A device of the kind specified for use in the 
feeding of sheets from a pile to a working ma 
chine, comprising the sub-combination of: a sup 
port; a Swinging frame pivotally suspended from 
Said Support; a horizontally movable carrier 
member mounted on said swinging frame; a 
pivoted Suction gripper mounted on said carrier; 
means for moving said carrier horizontally on 
Said frame to adjust the initial position of said 
gripper with respect to the pile; means, asso 
ciated with said carrier member, for applying 
Sucion to Said gripper to cause the topmost sheet 
of the pile to adhere thereto and for moving 
Said gripper, together with said sheet, vertically 
upWardly away from the pile; and means, inde 
pendent of Said Suction producing means, for 
SWinging Said gripper, in the raised position 
thereof, in the direction of feed of the sheets. 

8. A device of the kind specified for use in the 
feeding of sheets from a pile to a working ma 
chine comprising the sub-combination of: a sup 
port; a SWinging frame pivotally suspended from 
Said Support; a horizontally movable carrier 
member mounted on said swinging frame; a piv 
oted Suction gripper; a pile feeler and a sheet 
loosening and separating device mounted on said 
carrier; means for moving said carrier horizon 
tally on Said frame to adjust the initial position 
of said gripper with respect to the pile; means, 
asSociated with said carrier member, for apply 
ing Suction to Said gripper to cause the topmost 
sheet of the pile to adhere thereto and for mov 
ing Said gripper, together with said sheet, ver 
tically upwardly away from the pile; and means, 
independent of said suction producing means, for 
SWinging said gripper in the raised position 
thereof, in the direction of feed of the sheets. 

9. A device of the kind specified for use in the 
feeding of sheets from a pile to a working ma 
Chine, comprising the sub-combination of: a sup 
port; a SWinging frame pivotally suspended from 
Said Support, Said frame comprising at least two 
mutually displaceable parts, whereby the size of 
Said frame may be adjusted in conformity with 
the size of sheet; a movable suction gripper piv 
oted to said swinging frame; means for applying 
Suction to said gripper to cause the topmost sheet 
of the pile to adhere thereto and for moving said 
gripper, together with said sheet, vertically up 
Wardly away from the pile; means, independent 
of Said Suction producing means for swinging said 
gripper in the direction of feed of the sheets; and 
means for moving said swinging frame into and 
Out of operative position substantially as de 
Scribed. 
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