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This invention consists in improvements in or 
relating to sheet separating and feeding ma 
chines and has reference to machines of the 
kind (hereinafter referred to as the kind de 
scribed) in which sheets of paper card or the 
like are, one at a time, partly lifted from the 
top of a pack, stretched at the portion lifted 
and forwarded in a direction parallel to the 
plane of the top of the pack. The invention is 
particularly, though not exclusively, concerned 
with machines of this kind in which the sheets 
are forwarded from the pack to a conveyor which 
carries them in partly underlapping formation 
(i. e., in the form of a continuous stream of 
underlapping sheets) to a printing press or other 
machine. 
Warious arrangements of sheet grippers (e. g., 

suction grippers) including combined lifting and 
forwarding grippers, co-operating sets of sep 
arate lifting and forwarding grippers, combing 
wheels and air-blast devices operable to assist 
separation, stretching means associated either 
with the lifting or with the forwarding grippers 
have already been proposed, as in my prior Pat 
ent No. 2,108,702, issued February 15, 1938, for 
the purpose of effecting in desired sequence the 
operations of separation, lifting, stretching and 
forwarding. 
According to the present invention a machine 

of the kind described is characterised in that 
the operations of lifting, stretching and for 
warding, or controlling the forwarding, of the 
sheets are effected by a single set of sheet grip 
pers (preferably suction grippers), each of which 
moves in a direction towards and away from the 
top of the pack to lift the sheet and also in a 
direction along the top of the pack to forward 
the sheet and at least One of which has also a 
movement in a direction transverse to the feed 
ing direction to stretch the sheet. 

Preferably the grippers are also given a move 
ment, after they have gripped the sheet and 
prior to the forwarding movement, in a back 
wards direction (i. e., opposite to the forward 
ing direction) to assist in the separation of the 
sheet from the pack, Such movement being dis 
closed also in my said prior patent. 
The grippers preferably operate at the rear 

edge of the pack and the separation may be 
assisted by the use of combing wheels or bucklers, 
air blast directed under the lifted edge of the 

55 

sheet and one or more presser feet or second 
sheet stops arranged to rest on the top of the 
pack underneath the lifted sheet and to prevent 
movement of a second sheet. 
The movement of the grippers may be effected 

either entirely by mechanical means or it may be 
effected by mechanical means in conjunction with 
suction, the grippers in the latter case being 
for example made telescopic and arranged to 

(C. 271-26) 
collapse to lift the sheet under the influence of 
Suction and to be returned to their extended 
position by spring means on release of the suc 
tion. d 

In one arrangement according to the inven 
tion at least one of the grippers is mounted upon 
an arm extending in the forwarding direction 
and arranged for oscillation (e. g., by means of 
a can) in a plane at right angles to the top 
of the pack to effect the lifting and falling move 0. 
ment of the gripper and the mounting is such 
that the gripper is capable of two kinds of move 
ment in relation to the arm, one a reciprocatory 
movement in the direction of the length of the 
arm to effect the forwarding and the other an 
arcuate movement about an axis extending in 
the lengthwise direction of the arm to effect the 
stretching of the sheet. 
One specific example of the use of mechanical 

means for effecting the movements of the Suck 
ers according to the invention will now be de 
scribed with reference to the accompanying dia 
grammatic drawings, in which Fig. 1 is a perspec 
tive view of one sucker and its operating mech 
anism, and Fig. 2 is a similar view showing two 
suckers arranged along one edge of the pack. 

In this example two suction grippers are em 
ployed operating respectively over the rear cor 
ners of the pack. Associated with each sucker 
is operating mechanism in the form of two bell 
cranks 2, 3, which together have the general 
form of a rectangle lying in a vertical plane with 
one pair of sides substantially vertical. The 
bellcranks are supported for rocking movement 
on two shafts 6, 7 extending parallel to and be 
hind and above the rear edge of the pack 8. Cans 
4, 5 mounted on the rotating shaft 8 act on 
the arms of the bellcranks to produce this rock 
ing movement. The two shafts 6, 7 are located 
at opposite ends of one diagonal of the rectangle 
and the cams 4, 5 and sucker are located at 
the opposite ends of the other diagonal with 
the sucker at the lower corner of the rectangle 
nearer to the pack. The sucker is mounted on 
a rod 9 arranged for longitudinal sliding move 
ment in guides 0 on the arm of the bellcrank 
2 (hereinafter referred to as the lifting bell 
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crank) constituting the bottom of the rectangle 
and the movement in this direction is controlled 
by the vertical arm of the other bellcrank 
(hereinafter referred to as the forwarding bell 
crank) which has a slotted end 2 engaging with 
a boss 3 formed on the rod 9. The rod 9 is 
also arranged for rotational movement about its 
axis in relation to the lifting bellcrank and is 
provided with an upwardly-extending arm f4 
having a roller 5 cooperating with a can Sur 
face 6 on the vertical arm of the forwarding 
bellcrank. The sucker is dependent from the 
rod and the arrangement is that as the arm of 
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the lifting bellcrank moves upwardly carrying 
the rod and sucker with it, the rod is rotated 
under the action of the cam and a spring in 
the direction to move the sucker towards the 
adjacent side of the pack (i. e., in the outward 
direction). It will be understood that, as shown 
in Fig. 2, the cams 6 may be formed with their 
sopes in opposite directions to cause movement 
of the suickers toward their respective adjacent 
sides of the pack. 
In Operation the sucker is first moved down 

wardly on to the top of the pack by rocking move 
ment of the lifting bellcrank 2 under the action 
of its cam 4, Suction is applied to cause the Sucker 
to grip the top sheet, and the bellcrank then 
rocks to lift the sucker carrying with it the rear 
edge of the sheet. During the upward movement 
the sucker is moved outwardly to stretch the 
sheet by rotation of its supporting rod 9 under the 
spring action controlled by the cam surface f6 
on the forwarding bellcrank as described above 
and the forwarding bellcrank is then rocked to 
slide the Supporting rod in relation to the lifting 
bellcrank and to effect the forwarding movement 
of the sucker into the position shown in the 
drawings. Finally the suction is released and the 
sucker returned to its original position, by re 
verse movements of the bellcranks, ready to grip 
the next sheet. 
The cam 5 controlling the bellcrank 3 may be so 

shaped that before or during the upward move 
ment of the sucker a short rearward movement 
may be given to the sucker by means of the for 
warding bellcrank and the cam 4 may be so 
shaped that during the forwarding movement 
the sucker may be given a downward movement 
by means of the lifting bellcrank. 

It is not essential that the outward stretching 
movement of the sucker be carried out during the 

40 lifting movement. It may for example by the use 
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of suitable means be effected during the forward 
ing movement or immediately before that move 
ment is begun. Further, it is not essential that 
both of the suckers be moved to effect the stretch 
ing. The stretching may well be effected by out 
ward movement of one sucker in relation to the 
Other. 

claim: 
1.In a machine for feeding sheets from the top 

of a pile by means acting at the rear end only 
of each sheet, a pair of sheet gripper suckers ar 
ranged at the rear corners of the pile, means for 
moving Said suckers toward and away from the 
pile to lift the rear of the sheet and for moving 
One of Said suckers to a slight extent in a direction 
transverse to the feeding direction to stretch the 
rear edge of the sheet, and for moving the suckers 
lengthwise of the pile to forward the lifted sheet. 

2. In a machine for feeding sheets from the 
top of a pile by means acting at the rear end only 
of each sheet, a pair of sheet gripper suckers ar 

- ranged at the rear corners of the pile, means for 

O 

moving said suckers toward and away from the 
pile to lift the rear of the sheet, and for simul 
taneously moving one of said suckers to a slight 
extent in a direction transverse to the feeding 
direction to stretch the rear edge of the sheet as 
it rises, and for moving said suckers lengthwise of 
the pile to forward the lifted sheet. 

3. In a machine for feeding sheets from the 
top of a pile by means acting at the rear end 
only of each sheet, a pair of forwardly extending 
arms arranged at the rear corners of the pile to 
Swing about a horizontal transverse axis, a pair 

2,222,459 
of rods mounted in said arms for longitudinal 
movement therein, suckers carried by Said rods, 
means for Swinging said arms to raise and lower 
said suckers, means' for réciprocating said rods 
to produce forward and return movement of said 
Suckers, the rod On one of Said arms being oscil 
latable, and means for Oscillating said last men 
tioned rod. 

4. In a machine for feeding sheets from the top 
of a pile by means acting at the rear end only of 
each sheet, a pair of arms arranged at the rear 
corners of the pile to Swing about a horizontal 
transverse axis, a pair of rods mounted in said 
arms for longitudinal movement therein, suckers 
carried by said rods, means for Swinging said 
arms to raise and lower said suckers, means for 
reciprocating said rods to produce forward and 
return movement of said Suckers, the rod on one 
of Said arms being Oscillatable, and meansbrought 
into action by the raising of said last named arm 
for Oscillating said last named rod to Swing its 
Sucker outward for stretching the sheet. 
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5. In a machine for feeding sheets from the top 
of a pile by means acting at the rear end only 
of each sheet, a pair of forwardly extending arms 
arranged at the rear corners of the pile to Swing 
about a horizontal transverse axis, a pair of rods 
mounted in said arms for oscillatory and longi 
tudinal movement therein, suckers carried by said 
rods, a rotating shaft, means driven by said 
shaft for Swinging said arms to raise and lower 
said suckers, lever means for reciprocating said 
rods in Said arms, means driven by said shaft for 
Swinging said lever means, and means effective 
to oscillate said rods to swing said suckers out 
Wardly while gripping the sheet. 

6. In a machine for feeding sheets from the top 
of a pile by means acting at the rear end only 
of each sheet, a pair of arms arranged at the rear 
corners of the pile to Swing about a horizontal 
transverse axis, a pair of rods mounted in said 
arms for longitudinal movement therein, suckers 
carried by said rods, a rotating shaft, means 
driven by said shaft for swinging said arms to 
raise and lower said suckers, lever means for re 
ciprocating said rods in said arms, means driven 
by said shaft for swinging said lever means, and 
means associated with the lever means for one 
of said suckers and brought into action by the 
vertical movement of the corresponding arm for 
Oscillating the corresponding rod to swing its 
Sucker outwardly and stretch the sheet. 

7. In a machine for feeding sheets from the top 
of a pile by means acting at the rear portion only 
of each sheet, a pair of sheet gripper suckers ar 
ranged near the rear upper corners of the pile, 
means for moving the suckers toward and away 
from the pile to lift the rear portion of the sheet, 
means for moving the suckers relatively in a 
direction transverse to the feeding direction to 
stretch the rear portion of the sheet, and means 
for moving the suckers in the feeding direction 
to forward the lifted sheet. 

8. In mechanism for feeding sheets in partly 
underlapped formation from a pile, a pair of sheet 
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gripper suckers arranged near the rear upper 
corners of the pile, means for moving the suckers 
toward and away from the pile to lift the rear 
portion of the sheet, means for moving the suckers 
relatively in a direction transverse to the feeding 
direction to stretch the rear portion of the sheet, 
and means for moving the suckers in the feeding 
direction to forward the lifted sheet. 
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