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9 Claims, 

This invention relates to a method and appara 
tus for feeding sheets of paper and the like of a 
pile or fanned out bank to a printing press or 
other machine in which work is to be performed 
upon the sheets, 
Creat strides have been made in sheet feeding 

and speeds of five thousand sheets per hour are 
not uncommon even in instances where the 
sheets being handled are more than twice as 
large as the average desktop. These high speeds 

(C. 21-20) 
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have been possible largely because of so-called 
stream feeding in which the sheets move from 
the pile or fanned out bank as a continuous 
seriated stream; but even stream feeding with 
all its advantages has not satisfactorily met the 
problem of feeding previously printed sheets, as 
in multi-color work where the sheets are run 
through the press once to have one color printed, 
restacked and fed through the press again to have 
another color printed. 

In multi-color work, the sheets inevitably 'ad 
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here to each other to a greater extent than in 
ordinary single run printing, as good results in 
multi-color printing require that the succeed 
ing colors be applied before the previously ap 25 
plied ink is entirely dry. Consequently, in such 
work, the problems are far greater than those re 
sulting from the normal tendency of the sheets to 
stick together. 

In stream feeding, the sheets must be fed from 
the rear edge, that is, the sheet separating and 
forwarding control mechanism acts upon the rear 
edge portion of the sheet. Each sheet is actual 
ly forwarded or advanced by the air projected 
forwardly under it. The so-called forwarding 

... suckers or other suitable sheet grasping means 
by which it is held at its rear edge merely con 
trol its advance into the feed-off rolls. 
Under ordinary circumstances, the air blown 

forwardly under each sheet as its rear edge por 
tion is picked of the pile or bank, quickly sep 
arates the entire sheet from the next adjacent 
one, but where the adhesion is exceptional, as in 
multi-color work, difficulty was experienced in 
the past in securing quick separation of the sheets 
throughout their entire area. - - - - 

Experience has demonstrated that the best me 
dium to effect separation of the sheets is air blown 
under the topmost sheet, but where the adhesion 
between the sheets is great, the air that could be 
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blown under the sheet 
2 
within the time available. 

was insufficient to effect separation, Increasing 
the velocity of the air did not suffice. In some 
instances where this was tried, the air streams 
actually blew holes into the paper. Increasing the 
volume of the air was also unsatisfactory as this 
necessitated extremely large blowers and in other 
ways complicated the feeders. 
The present invention, therefore, has as its ob 

ject to provide an improved method and appara 
tus for feeding sheets of paper and the like of 
a pile or fanned out bank which retains the ad 
vantage of effecting separation of the sheets by air 
but which assures complete separation by increas 
ing the duration for which the air is under th 
sheet. 
As is well known to those skilled in this art, the 

mechanism of sheet feeders is cyclically operated. 
The time allotted for each cycle is extremely short 
especially in high speed printing. Part of the 
cycle has to be devoted to preliminary separation 
of the sheets, as for instance, by combing the 
rear corners to enable the topmost sheet to be 
grasped to the exclusion of those beneath it. Also 
part of the cycle must be devoted to the return 
stroke of the sheet forwarding or control suckers 
or their equivalent. Consequently, in the conven 
tional sheet feeder, the sheet-separating-and 
forwarding-air can be on for only part of one 
cycle. 
With a view toward increasing the time for 

which the sheet-separating-and-forwarding-air is 
effective, the present invention more specifically 
has as its object the provision of an improved 
method and apparatus whereby the sheet-sepa 
rating-and-forwarding-air is on for a substantial 
part of two cycles and in fact for longer than one 
complete cycle and wherein the separation of the 
topmost sheet and its advance to the feed-off 
rolls does not have to occur within one cycle but 
extends over two complete cycles. 
With the above and other objects in view which 

will appear as the description proceeds, this in 
vention resides in the novel method, combination 
and arrangement of parts substantially as here 
inafter described and more particularly defined 
by the appended claims, it being understood that 
Such changes in the precise embodiment of the 
hereindisclosed invention may be made as come 
Within the scope of the claims. 
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The accompanying drawings illustrate One Com 
plete example of the physical embodiment of 
the invention constructed in accordance with the 
best mode so far devised for the practical appli 
cation of the principles thereof, and in which: 

Figures 1 to 4 inclusive are similar diagram 
matic views to illustrate the manner in which 
sheets are separated from and fed off a pile to 
the feed-off rolls of a sheet feeder in accordance 
With this invention; 

Figure 5 is a perspective view illustrating the 
mechanism at one side of the pile or bank for 
separating and controlling the feeding of the 
sheets in the manner illustrated in Figures 1 to 
4 inclusive, said view showing the parts in their 
relative positions at the start of the cycle; 
Figure 6 is a view similar to Figure 5 but show 

ing the various parts in their respective positions 
at 180° into the first cycle, thus corresponding 
with Figure 1; 

Figure 7 is a view similar to Figure 5 showing 
the parts in their respective positions at the end 
of the first cycle, thus corresponding with the 
condition shown in Figure2; 
Figure 8 is a perspective view similar to Figure 

5 illustrating the parts in their respective posi 
tions 70° into the second cycle, thus correspond 
ing with Figure 3. 

Figure 9 is a perspective view similar to Figure 
5 illustrating the parts in their respective posi 
tions 235 into the second cycle, thus correspond 
ing with Figure 4; and 

Figure 10 is a cam chart depicting the cam pro 
duced motions of the various instrumentalities. 

Referring now to the accompanying drawings, 
the numerals 5 and 6 designate a pair of feed-off 
rolls to which sheets are fed from a stacked 
Source of Supply 7. The rolls 5 and 6 may be 
specifically the feed-off rolls of a sheet feeder, 
but they can be considered, for the purpose of this 
invention, the receiving rolls for a press or other 
machine to which the sheets are to be fed, and 
thus are representative of any sheet receiving 
device, 
Where the rolls 5 and 6 constitute the feed-off 

rolls of a feeder, the distance between them and 
the front of the pile or bank ordinarily is but a 
matter of a few inches, and in that case other 
conveyor means (not shown) take the sheets in 
overlapped relation and feed them to the press 
or other machine being served. 

. The stacked source of supply indicated by the 
numeral may be a pile as depicted in the draw 
ings or it may be a fanned out bank. The prob 
lem of separating the topmost sheet and moving 
it into the bite of the rolls 5 and 6 within the 
extremely short time available is substantially 
the same in either case. 

For the practice of this invention, preliminary 
Separation of the rear edge portion of the top 
most sheet is effected in any conventional manner 
as by means of a combing wheel 8 acting upon 
each rear corner of the pile or bank and buckling 
the sheets against a presser foot 9. It is, of 
course, understood that the mechanism illus 
trated in Figures 5 to 9 inclusive, is duplicated 
at the opposite sides of the pile or bank. The 
action of the combing wheel brings the topmost 
sheet into the range of a sheet grasping and lift 
ing means preferably in the form of a sucker O. 
During the time the sucker O lifts the topmost 
sheet, the presser foot 9 quickly moves off its rear 
edge portion and back onto the next adjacent 
sheet as shown in Figure 6. This action requires 
180 of the first cycle of the mechanism. 
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A cycle, as referred to herein, is one revolution 

of the can shaft (not shown) upon which all the 
cams for actuating the various elements of the 
sheet separating and forwarding mechanism are 
mounted to revolve in unison. The specific form 
of the mechanism is no part of this invention and 
may be of any suitable design, as for instance, 
that shown in Patent No. 2,267,784, issued to 
Frank R. Belluche. 
At the time the sucker ?o reaches its top posia 

tion (180° into the first cycle) a forwarding or 
control sucker or other suitable sheet grasping 
means is in position opposite the sucker to 
to take over control of the topmost sheet. This 
sucker f is cam actuated by suitable mechanism 
to have either a direct horizontal back and forth 
movement or a swinging movement, whereas the 
sucker or sheet grasping member 10 merely has 
an up and down movement. 

By means of the sucker (one at each side of 
the pile or bank) the rear edge portion of the 
topmost sheet is advanced a short distance suf 
flicient to allow the combing wheel 8 to descend 
onto the next adjacent sheet. This short for 
Ward movement of the rear edge portion of the 
sheet constitutes a first step or stage in the total 
movement required to enable the leading edge 
of the sheet to enter between the feed-off rolls 
5 and 6, and takes another 180° of the first cycle. 
Thus at the end of the first cycle, as depicted in 
Figures 2 and 7, the rear edge portion of the top 
most sheet has been moved forward an initial 
amount or through its first step. 

During this initial forward movement of the 
rear edge portion of the sheet, separating and 
forwarding air is discharged from the presser 
foot 9 which is hollow and serves as an air blast 
nozzle. However, as experience has demon 
strated, the separating and forwarding air blown 
under the topmost sheet at this time is generally 
insufficient to assure complete separation of the 
topmost sheet. Thus in the diagrammatic illus 
tration of Figure 2, the forward portion of the 
topmost sheet is shown adhered to the next ad 
jacent sheet. 
At the end of the first cycle (Figures 2 and 7), 

the forwarding control sucker if comes to rest 
and remains stationary for a short interval, 70 
in the specific embodiment of the invention illus 
trated. Throughout this 70 period, sheet-sepa 
rating-and-forwarding-air is blown under the 
topmost sheet by an air blast nozzle 2 which is 
connected to a sheet gripper 3. This sheet grip 
per 3 may be of the type illustrated in the afore 
said Patent No. 2,267,784 issued to Frank R. 
Belluche, or a conventional suction cup might be 
used. In any event it is a sheet grasping means 
and is adapted to take over control of the sheet 
after its rear edge portion has been brought to 
the position depicted in Figures 2 and 7. 

If the sheet grasping means 3 is in the form 
of a sucker, it will be readily apparent to those 
skilled in the art that it is not necessary to in 
corporate the 70 period of dwell, but instead the 
sucker f must move in unison with the sheet 
grasping means 3 for a short period of time 
Suficient to enable transfer of the sheet from 
the sucker i? to the sheet grasping means 13. 
Where the sheet grasping means f is a gripper 
of the type shown in Patent No. 2,267,784, the 
sheet comes to rest for a brief interval to enable 
the gripper to grasp it regardless of possible 
variations in the location of its rear edge with 
respect to the range of travel of the gripper. 
With the rear edge portion of the topmost sheet 
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held in the bite of the gripper. or its equivalent. 
sheet grasping means, and with the sheet-sepa 
rating-and-forwarding-air issuing from the noz 
zle 2, separation of the topmost sheet from the 
next adjacent sheet is completed as indicated in . 
Figure 3 so that the sheet can be moved fore 
wardly by the air under control of the grip 
per 3. 
At 240° into the second cycle, the leading edge 

of the sheet being fed enters the bite of the rolls 
- 5 and 6. Thus just before the sheet enters the 
rolls 5 and 6, as for instance 235 into the second 
cycle, the sheet is still being winded by air issuing 
from the nozzle 2 and is under the control of 
the gripper 3. At this point, as diagrammati 
cally illustrated in Figures 4 and 9, the next sheet 
has already had its rear edge portion moved for 
ward a short distance and air is blowing under 
it from the presser foot 9. 
The relationship of these various motions and 

the sequence of the several stages in the opera 
tion is clearly depicted in the cam chart of Fig 
ure 10. This chart covers two cycles of the Op 
eration. The upper curve f4 represents the rise 
and fall of the combing wheel and the pick-up 
sucker O. These elements move up and down 
in unison 
combing wheel and the sucker 0 are down at the 
beginning of the cycle. The combing wheel acts 
upon the sheets for a period of about 60. Hence, 
at a point approximately 30° into the cycle the 
combing wheel is no longer effective, but the 
sheet just acted upon is held by the lifting sucker 

which reaches its topmost position at 180. 
From that point the combing wheel and the pick 
up sucker begin their descent to again become 
active, on the next sheet, approximately 30° be 
fore the end of the cycle. 
The second curve 5 depicts the functioning of 

the presser foot and first blower 9. As shown by 
this curve the presser foot 9 is down during the 
time the combing wheel is operative, lifts of the 
topmost sheet abruptly after the pick-up sucker 
has hold of it and "ducks' down behind it to 
again engage the top of the pile or bank approxi 
mately 40 after the beginning of the cycle 
where it remains until the beginning of the next 

As depicted by the curve 4, the 

O 

6 

'8 - 
vanced position of 240° into the second cycle, the 
leading edge of the sheet is taken over by the 
feed-off rolls 5 and 6. 
Where the gripper or sheet grasping means is 

of the type embodied in the aforesaid Patent No. 
2,267,784, it incorporates a register face (not 
shown but fully explained in said patent) which 
has motion relative to the gripper to engage the 
rear edge of the sheet and thereby straighten the. 
sheet. The motion of the register face is depicted 
on the chart by curve f which as shown inter 
sects the curve 8 at point 20. As shown by the 
curve 9, the forward travel of the rear edge por 
tion of the sheet is accelerated during its final 
stages. 
Throughout that portion of the second cycle 

before the sheet is taken over by the feed-off roll 
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cycle. As the presser foot returns to its operative 
position, the first air blast comes on as depicted 
at 6. 
By the time the pick-up sucker to reaches its 

top position, the forwarding control sucker 
reaches its rear-most position as depicted by the 
rise in the curve 7. The sheet is thus trans 
ferred at 180° into the first cycle, from the pick 
up sucker it to the first control sucker f which 
then starts its advance as depicted by the descent 
of the curve , reaching its farthest advance 
position at 360°. 
air is of course, blown under the sheet from the 
presser foot. 

Inasmuch as the specific location of the rear 
edge of the sheet may vary, the control sucker 

has a period of dwell; in the present instance 
70° as shown at f on the curve. During this 
time the gripper i3 is advancing rapidly from its 
rear-most position indicated by the major eleva 
tion in the -curve 6, and sometime during the 
70° dwell of the sucker , the gripper overtakes 
the rear edge of the sheet. At the end of the 
70 dwell, the gripper closes on the sheet so that 
the sheet is in effect transferred from the sucker 

to the gripper. 
then progresses at a lesser rate of speed until at 
s point just before it reaches its farthest ad 

Throughout this entire time, 
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ers, air is blown forwardly under it by the nozzle 
2. The start and duration of this second air 
blast is indicated on the chart by the time line 
2 which obtains for 240°. Thus the total time in cycle degrees during which sheet-separating 
and-forwarding-air is blown under the sheet is 
220 from the first blower (presser foot 9) plus 
240° m the Second blower (nozzle 2) or a total 
of 460°. - 
From this it will be readily apparent to those 

skilled in the art that the present invention read 
ily achieves complete separation of sheets from 
the pile or fanned out bank without the aid of 
complicated instrumentalities, and that inasmuch 
as the lineal speed of the sheets is in nowise al 
tered, the advantages of this invention are real 
ized without entalling reduction in the number of 
sheets fed per hour. On the contrary, the as 
surance of sheet separation which this invention 
provides enables materially increasing the feed 
ing rate. 

It will also be apparent that this invention 
achieves its objective with no structural change 
in the conventional mechanism now employed in 
sheet feeders, and inasmuch as all the mechanism 
employed may be of conventional design and con 
struction, disclosure more elaborate than that 
made herein is unnecessary. 
What I claim as my invention is: 
... A method of feeding sheets of paper of a 

stacked supply which comprises the steps of: lift 
ing and forwarding the rear edge portion of the 
topmost sheet far enough to uncover the rear 
edge portion of the next sheet sufficiently to be 
acted upon; blowing sheet-separating-and-for 
warding-air under the topmost sheet as its rear 
edgeportion is moved forward to uncover the rear 
edge portion of the next sheet; continuing for 
ward motion of the lifted rear edge portion of the 
topmost sheet and simultaneously lifting and for 
warding the rear edge portion of the next sheet; 
and simultaneously blowing sheet-separating 
and-forwarding-air under the topmost sheet as 
the forwarding motion of its rear edge portion 
is continued, and under the next sheet as its rear 
edge portion is forwarded to uncover the rear edge 
portion of the following sheet. 

2. The hereindescribed method of feeding 
sheets off a stacked supply, which comprises: suc 
cessively separating the rear edge portion of each 
sheet as it becomes the topmost, from the sheets 
therebeneath; positively moving the separated 
rear edge portion of each sucecssive sheet forward 
in two steps, the first step being far enough to 
uncover the rear edge portion of the next sheet 
sufficiently to be acted upon, and the second step 
in the movement occuring while the rear edge 
portion of the next sheet is undergoing the first 
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step of its forward movement; and blowing sheet 
separating-and-forwarding - air simultaneously 
under the topmost sheet as its rear edge portion 
undergoes the second step of its forward move 
ment and under the next sheet as its rear edge 
portion undergoes the first step of its forward 
movement. 

3. The hereindescribed method of forwarding 
sheets of paper off a stacked supply and to sheet 
receiving instrumentalities by means of mecha 
nism actuated by cams revolving in unison, which 
method comprises: grasping the rear edge portion 
of the topmost sheet by a first sheet grasping 
means each cycle of revolution of the cans; in 
parting an initial forwarding movement to the 
rear edge portion of the topmost sheet thus 
grasped during said cycle; transferring the rear 
edge portion of the initially forwarded sheet to 
a second sheet grasping means; grasping and in 
itially forwarding the rear edge portion of the 
next sheet during the next cycle of revolution of 
the cams; continuing forwarding motion of the 
rear edge portion of the topmost sheet by said 
second sheet grasping means during said next 
cycle; and blowing sheet-separating-and-for 
warding-air under each sheet during said initial 
and continued forwarding motion of its rear edge 
portion so that such air acts upon each sheet 
for longer than one cycle of revolution of the 
calS. 

4. The hereindescribed method of feeding 
sheets of paper and the like off piles and fanned 
out banks, which comprises: lifting the rear edge 
portion of the topmost sheet; grasping the lified 
rear edge portion of the topmost sheet by suitable 
means and thereby initially moving the rear edge 
portion of the topmost sheet forwardly to expose 
the rear edge portion of the next adjacent sheet 

3 
air under the topmost sheet while its rear edge 
portion is in the grasp of said sheet grasping 
means and while it is in the grasp of said in 
strumentalities to thus provide sheet-separat 
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sufficiently to be acted upon; blowing sheet-sep 
arating-and-forwarding-air under the grasped 
lifted rear edge of the topmost sheet as it is ini 
tially moved forward; transferring the rear edge 
portion of the topmost sheet from the grasp of 
the means by which it was initially moved for 
ward to other suitable sheet grasping means; 
continuing the forward movement of the rear 
edge portion of the topmost sheet by such other 
sheet grasping means; blowing sheet-separating 
and-forwarding-air under the topmost sheet as 
its rear edge continues its forward movement and 
by means other than that by which air was blown 
under the sheet during the initial forward move 
ment of its rear edge portion to thereby assure 
separation of the topmost sheet from the next 
adjacent sheet and carry the topmost sheet for 
Wardly under the control of the means by which 
its rear edge is grasped; and acting upon the 
rear edge portion of the next adjacent sheet to 
separate the same from the pile or bank and 
start its forward motion while forwardly moving 
air is still being blown under the topmost sheet. 

5. In a sheet feeder of the character described, 
the combination of: cyclically operating sheet 
separating and forwarding control instrumen 
talities adapted to grasp and advance the rear 
edge portion of the topmost sheet so as to ex 
pose the rear edge portion of the next adjacent 
sheet sufficiently to be acted upon by said in 
strumentalities during the next cycle of oper 
ation of said instrumentalities; cyclically oper 
atting sheet grasping means adapted to grasp the 
rear edge portion of a sheet advanced by said 
instrumentalities, during said next cycle and to 
control further advance of the sheet; and means 
for blowing sheet-separating-and-forwarding 
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ing-and-forwarding-air under the sheet during 
part of each of the two cycles whereby the air 
Inay be on for longer than one cycle. 

6. A sheet feeder of the type wherein cyclically 
Operating instrumentalities separate the rear 
edge portion of each sheet as it becomes the top 
most of a stacked supply, from the sheets there 
beneath, positively move the rear edge portion 
of the sheet forwardly to expose the rear edge 
portion of the succeeding sheet and blow air for 
wardly under the sheet as its rear edge portion 
is positively moved forwardly, characterized by 
the provision of: means for grasping and contin 
uing the positive forward movement of the rear 
edge portion of the topmost sheet beyond the 
point to which it is brought by said cyclically 
Operating instrumentalities at the same time that 
Said cyclically operating instrumentalities are 
operating upon the next successive sheet; and 
means for simultaneously blowing sheet-sepa 
rating-and-forwarding-air under both the top 
most sheet and the next successive sheet dur 
ing a portion of each cycle. 

7. In a sheet feeder of the character described: 
a pair of Sequentially acting sheet grasping 
means each movable back and forth over the 
rear portion of the stacked sheets to be fed, the 
forward movement of the second acting sheet 
grasping means encompassing the forepart of 
and extending beyond the foremost position of 
the first acting sheet gasping means so that said 
two sheet grasping means are adapted to sequen 
tially grasp and forward the rear edge portions 
of the sheets; means for blowing sheet-separat 
ing-and-forwarding-air under a sheet while its 
rear edge portion is in the grasp of the first act 
ing sheet grasping means; and other means for 
blowing sheet-separating - and - forwarding-air 
under the sheet while its rear edge portion is in 
the grasp of the second acting sheet grasping 
means, said other blowing means operating si 
multaneously with said first named blowing 
means during a portion of each sequence. 

8. In a sheet feeder for feeding sheets off a 
stacked supply and to a sheet receiving means 
in front of the stacked supply: a first sheet 
grasping means for grasping and positively 
moving the rear edge portion of the topmost 
sheet part of the distance it must move to have 
the front edge of the sheet reach the sheet re 
ceiving means; a second sheet grasping means 
for grasping and positively moving the rear edge 
portion of the topmost sheet the rest of the dis 
tance it must move to have the front edge of 
Said sheet reach the sheet receiving means; while 
Said first sheet grasping means is operating upon 
the rear edge portion of the next sheet; and 
means for blowing sheet-separating-and-for 
warding-air under the topmost sheet and the next 
sheet while their rear edges are in the grasp of 
said sheet grasping means. 

9. In a sheet feeder for feeding sheets off a 
stacked Supply and to a sheet receiving means 
in front of the stacked supply: a first sheet 
grasping means for grasping and positively mov 
ing the rear edge portion of the topmost sheet 
part of the distance it must move to have the 
front edge of the sheet reach the sheet receiving 
means; a second sheet grasping means for 
grasping and positively moving the rear edge 
portion of the topmost sheet the rest of the dis 



2,454,762 
9 . O 

tance it must move to have the front edge of said sheet reach the sheet receiving means; UNITED STATES PATENTS 
means for blowing sheet-separating-and-for- Number Name Date 
warding-air under the topmost sheet while its 1,112,609 Harris ------------ Oct. 16, 1914 
rear edge is in the grasp of the first sheet grasp- 5 1,498,965 Henderson -------- June 24, 1924 
ing means; and other means for blowing sheet- 2,156,139 Backhouse -------- Apr. 25, 1939 
separating-and-forwarding-air under said sheet 2,159,147 Gumbel ----------- May 23, 1939 
while its rear edge portion is in the grasp of the 2,236,363 Backhouse -------- Mar. 25, 1941 
Second sheet grasping means, 2,284,429 Jirousek ----------- May 26, 1942 

FRANK R. BELLUCHE. 0 
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