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PAPER FEEDING APPARATUS FOR USE IN 
PRINTING MACHINE 

The present invention relates to a paper feeding ap 
paratus for use in a printing machine and, more partic 
ularly, to an apparatus for separating and forwarding a 
sheet from the top of the stacked sheets which com 
prises one or more sucker devices which are rotated 
and during the part of the rotation pick up and feed 
successive sheets of paper to rolls of a printing press as 
well as means for blowing air under the sheets as they 
are fed to the rolls. 

In the conventional method for feeding sheets to a 
printing press a sucker picks up a sheet carries it for 
ward to the rolls or transfers it to a second sucker 
which carries it forward to the rolls while at the same 
time air is usually blown under the sheet to keep it in 
a horizontal position until it is fed to the rollers. How 
ever the conventional art has considerable disadvan 
tages since, the sucker which forwards sheets in this 
manner must return to the original pick-up position 
after each sheet has been taken into the rolls. In such 
a device there are not only mechanical dif?culties, but, 
more important, the speed at which such a mechanism 
can feed sheets to the rolls is very limited because of 
the time required for the reciprocating motion of the 
sucker. It is possible to increase the speed of feeding 
the sheets by providing more than one sucker, but in 
this case the mechanism becomes very complicated 
and in practice usually only one forwarding sucker is 
employed because of problems of construction and 
maintenance. There is therefore a need for a sheet sep 
arating and forwarding device for a printing press 
which is mechanically simple and whose feeding speed 
can be increased without increasing mechanical, con 
struction or maintenance problems. 

It is the main object of the present invention to an 
swer this need by providing an automatic paper feeding 
apparatus for separating and forwarding a sheet in 
which a sucker is connected by a lever or other means 
to a point on the periphery of an internal planetary gear 
so that the motion of the sucker is not reciprocal but 
follows the modi?ed sine curve formed by a point on 
the periphery of an internal planetary gear, therefore it 
is possible to increase the speed of feeding sheets with 
out any extra mechanical difficulty, either by increas 
ing the speed of rotation of the planetary gear or by 
providing more than one planetary gear and sucker, so 
that feeding of sheets to the rolls is smooth and if neces 
sary can be made continuous. 

It is another object of the present invention to pro 
vide an apparatus as described above in which sheets 
are fed in succession to rolls smoothly by the sucker ro 
tating by planetary gear systems in cooperation with, 
quadric chain mechanism and so that they pass through 
the shortest distance along an approximately straight 
line between the pick-up and the rolls, resulting in that 
feeding operation is effective and economical. 

It is a further object of the present invention to pro 
vide an apparatus as described above in which the vari 
ous parts of the device are so arranged that a sucker 
picks up a sheet when the point on the periphery of the 
planetary gear to which the sucker is attached comes 
into contact with the sun gear, carries it forward to the 
rolls and releases it at the next contact of the said pe 
riphery point and sun gear while the sucker is always 
placed to face to the direct direction of the sheet, the 
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2 
motion of the sucker thus being fast as it approaches 
the sheet to be picked up, slower while it is transporting 
the sheet, and then fast again. 

It is a still further object of the present invention to 
provide an apparatus as described above, in which the 
operation of suckers and means for blowing air such as 
a blow pipe are cooperatively connected so that the 
blow pipe is moved forward when a sucker picks up a 
sheet and stays in a forward position while the sheet 
being transported to the rolls and moves back when the 
sucker releases the sheet. 

It is another further object of the present invention 
to provide an apparatus described above in which a 
compressor is provided for the operation of the air 
blower and suckers, the compressor being provided on 
its inlet side with a valve which controls two ports, one 
leading to a sucker and the other to the atmosphere and 
on its outlet side a similar valve controlling two ports, 
one leading to the atmosphere and the other to the air 
blower, the operation being that when a sucker is in the 
pick up and transporting positions the valves are ad 
justed to open the ports leading to te sucker and air 
blower respectively and at other times to open the ports 
leading to the atmosphere. 
According to one preferred embodiment of the pres 

ent invention at least two pairs of revolving suckers are 
provided for feeding paper to a printing press, each 
sucker being connected by means of a quadric-crank 
chain arrangement to an internal planet gear driven 
through an idle gear and a main shaft driven by any 
conventional means and revolving around a sun gear. 
Considering only one sucker the method of connection 
is that a lever is rotatably mounted on the shaft of the 
planet gear, so that the attached end revolves around 
the sun gear in a circular path together with the planet 
gear while the outer end also revolves but follows a se 
ries of cycloidcurves, the number of curves per planet 
gear revolution depending on the ratio of the diameters 
of the sun gear and the planet gear, if, for example, the 
ratio is made 3 : l as in this embodiment, the number 
of such curves per planet revolution is 3. A second 
lever is rotatably attached at one end to the outer end 
of the ?rst lever and at its other end to a third lever, the 
other end of which is ?xedly mounted on the main driv 
ing shaft, so that, there being connection between the 
main driving shaft and the planet gear shaft, the three 
levers effectively form a quadric-crank chain. The 
sucker is shaped in the form of a T, the suction pad 
being at the lower end of the long section, and it is piv 
otally mounted at the center of the cross section on the 
end of the second lever mounted on the outer end of 
the ?rst lever, and one end of the cross section is con 
nected by means of a spring to the end of the second 
lever which is attached to the outer end of the third le 
ver, and on the other end of the cross section there is 
mounted a roller. In this arrangement, considering only 
one sucker, as the main shaft rotates it engages with an 
idle gear which causes the planet gear to revolve 
around the sun gear while rotating on its own axis, and 
also causes the third lever to turn around the main 
shaft, and as the planet gear revolves it also causes the 
?rst lever to revolve. One end of the sucker being 
mounted at the outer end of the ?rst lever, the sucker 
follows the same path as this end during the revolution 
of the planet gear around the sun gear, i.e., it follows 
a series of cycloid curves, three for each revolution, the 
sucker also forming part of the quadric-crank chain ar 
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rangement since it is also attached by a spring to the 
connection end of the second and third levers, whereby 
the sucker moves along an approximately straight line 
slanted from the beginning to the terminal. Suction 
force in the sucker for picking up a sheet of paper is 
provided as follows: There is a hole in the main driving 
shaft, one end of the hole being connected to an air 
compressor and the other end being connected to a 
hole in a ?xed plate, and there is also a hole provided 
in the body of the sucker, the hole being open at the 
suction pad end of the sucker; connection between the 
hole in the sucker and the hole in the ?xed plate, and 
therefore to the conventional compressor, is provided 
when a hole in a rotating cam plate mounted on and ro 
tating with the main driving shaft comes into alignment 
with the two holes, and this alignment is arranged to 
take place only when it is necessary for the sucker to 
pick up and transport a sheet of paper to the rolls of the 
printing press. Since in the present embodiment the 
suckers are employed in pairs, each sheet of paper 
being picked up and transported by two suckers at the 
same time, there is further provided a hole in the planet 
gear shaft, to provide a permanent connection through 
which air can pass, a sucker being provided at each end 
of the gear shaft. As a sucker picks up a sheet of paper 
it is in a vertical downward position, but as it transports 
a sheet of paper to the rolls of the printing press it 
would normally move out of this vertical position; this 
displacement is prevented, however, by provision of a 
roller-guide cam for the roller mounted on the outer 
end of the cross section of the T formed by the sucker; 
the roller rides on the roller-guide cam which is so 
shaped that the sucker is held vertical for a constant 
distance within the range corresponding to a cycloid 
curve produced by the planetary gear system while it is 
transporting a sheet of paper by the roller riding on the 
roller guide and acting against the force of the spring 
attached to the sucker. 
A further feature of this embodiment is that the blow 

pipe for blowing air to maintain sheets being trans 
ported in a horizontal position is caused to move back 
wards and forwards relative to the stack of paper 
through the action of a lever which is in contact with 
a large cam which has a large diameter and a small di 
ameter and which is ?xedly mounted on the main driv 
ing shaft, the cam being so positioned as to cause the 
blowpipe move forwards when a pair of suckers is pick 
ing up and transporting a sheet of paper and move 
backwards at other times. 
Accordingly, the apparatus of the present invention 

offers outstanding advantages by the use of a rotating 
sucker since its operation is very efficient, and its con 
struction is simpler than that of conventional devices. 
It also overcomes the disadvantages inherent in con 
ventional devices having a sucker of reciprocating mo 
tions, that is to say the problems of increasing speed of 
operation. In conventional devices speed of operation 
is very low, and if it is wished to increase the speed the 
mechanism and maintenance of the machine become 
much more complicated whereas in the apparatus of 
the present invention speed can be increased as much 
as required. without any extra complications. 
These and other objects and features of the present 

invention will become apparent from the following de 
scription taken in conjunction with preferred embodi 
ments thereof with reference to the accompanying 
drawings, in which: 
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4 
FIG. 1 is a schematic side sectional view, partially 

broken away and showing cross-sections taken along 
the line B—B in FIG. 2, of an essential portion of a 
paper feeding arrangement and its associated parts ac 
cording to one preferred embodiment of the present 
invention; 
FIG. 2 is a cross-sectional view taken along the line 

A—A in FIG. 1; 
FIG. 3 is a similar view to FIG. 1, partially broken 

away and showing cross-sections taken along the line 
D—D in FIG. 4, according to another preferred em 
bodiment of the present invention, and 
FIG. 4 is a cross sectional view taken along the line 

C-C in FIG. 3. 
Before the description of the present invention pro 

ceeds, it is to be noted that, for the sake of brevity, like 
parts are designated by like reference numerals 
throughout the several views of the accompanying 
drawings. It is also to be noted that the concept of the 
present invention as well as applying to feeding appara 
tus herein disclosed as preferred embodiments can be 
aplied in any ?eld of industry other than the newspaper 
printing industry, for example, in connection with a 
sheet of metallic foil, synthetic ?lm, cloth or other like 
sheet materials if such sheet is stacked or piled as 
herein disclosed. 

Referring to FIGS. 1 and 2, a cubic frame including 
a pair or separated side boards 1 and I placed in paral 
lel with an interspace, and four cross-pieces 2 mounted 
between the respective faced comers of the boards is 
attached to the body of the printing machine (not 
shown in the drawings) in a known manner so as to po 
sition above a feed table 3 on which there are placed 
a stack of sheets of paper 4 to be fed in. Above the 
table 3 there are provided a movable stopper 5 for de 
tachably pressing the upper left-hand corner of the 
stacked sheets to prevent upper sheets of paper from 
disarranging at the end thereof and a pair of rolls 6 and 
6 at the left of the stopper 5 for feeding the sheet of 
paper onto the printing place of the printing machine, 
the former being operated in connection with suckers 
described later while the latter rotates continuously by 
a conventional means (not shown). Also, as the high 
level of the stacked sheets falls a little on the table 3 
during feeding operation, the table 3 is automatically 
raised up by a conventional means (not shown) so that 
the top sheet a of the stacked sheets is always main 
tained at the same height to obtain an invariable rela 
tion with the sucker and the stopper 5. 

In the arrangement so far described hereinbefore as 
well known to those skilled in the art, it is to be noted 
that the suckers into which the air is sucked are pro 
vided for picking up only the top sheet of the stacked 
sheets and for transporting it to the rolls so as to per 
form the sheet separating and forwarding operation of 
the top paper as hereinafter described, and the driving 
mechanism for driving the suckers is accommodated 
within the cubic frame. 

In the upper left-hand side of the cubic frame there 
is provided a drive shaft 7 connected with a conven 
tional driving means such as a motor (not shown) and 
rotatably journaled between the pair of side boards, at 
the middle of which there is provided a drive gear 8 
hold by a pin 9. As the drive shaft 7 is driven at the 
same speed of the printing drum of the printing press, 
the preferable operation is to feed the sheets of paper 
in accordance with the printing speed of the printing 
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press. At the center portion of the cubic frame a main 
shaft 10 is ?xedly mounted between the pair of the side 
board with its one head 11 sunk into one board while 
the other end projects out of the other board and held 
?rmly to the board by a nut 12 screwed on to the pro 
jecting part. At the middle portion of the main shaft 10, 
there is provided a cylindrical main body 13 of small 
diameter ?xedly held by a pin 14; at the back of the 
main body 13, a large diameter driven gear 15 is rotat 
ably mounted on the main shaft 10, which normally en 
gages with the drive gear 8 to rotate in the direction of 
the arrow d as shown in FIG. 1; at the front of the main 
body 13, a cam plate 16 of large diameter is rotatably 
mounted on the main shaft 10, at the periphery of 
which there is a pair of lobes l7 and 17’ symmetrically 
about the center of the main shaft 10' and near the 
lobes there are provided two pair of side shafts 18, 19 
and 18’, 19’ each symmetrically provided about the 
center of the main shaft 10 with respect to one another 
rotatably mounted between the outer portion of the 
driven gear 15 and the lobe portion of the cam plate 16 
outside of the main body 13, thereby to cause the cam 
plate 16 to rotate around the main shaft 10 together 
with the driven gear 15 disregarding to the main body 
13. At the lower periphery of the main body 13 there 
is provided a sun gear 22 as one unit which is in mesh 
with two intermediate gears 21 and 21’ provided on 
one pair of the side shafts 19 and 19’, each intermedi 
ate gear 21 or 21’ being in mesh with a planet gear 20 
or 20' ?xedly provided on each of the other pairs of the 
side shafts 18 and 18’, both ends of which are respec 
tively projected beyond the driven gear 15 and the cam 
plate 16. Thus, each planet gear 20 and 20’ engages 
with the sun gear 22 on the main body 13 through the 
respective intermediate gear 21 and 21' and moves 
around the sun gear while being caused to revolve by 
rotation of the driven gear 15 and the cam plate 16. In 
this embodiment of FIGS. 1 and 2, the gear ratio be 
tween the planet gears 20 and 20’ and the sun gear 22 
is made 1 : 3. A pair of holding plates 23 and 23’ are 
?xedly provided by pins 24 at both projecting ends of 
each side shaft 18 and 18', each of which free end is po 
sitioned to face to the same direction. At each free end 
of the holding plate 23 and 23' there is provided a link 
26 and 26', one of which is rotatably mounted on a 
large pin 25 ?xedly provided on the free end of the 
holding plate 23 while the other end at its boss 29 and 
29’ is rotatably mounted on the free end of an arm 
plate 27 rotatably provided by a pin 28 and 28' on the 
main shaft 10, whereby a set of the holding plate 23, 
link 26 and arm plate 27 composes a quadric-crank 
chain mechanism. 
A pair of suckers 30 and 30’ each having an approxi 

mately T shape in pro?le and respectively pivoted on 
the pins 25 and 25' of the holding plate at their center 
portions. As there are provided tension springs 33 and 
33’ each set between a pin 32 and 32' provided on one 
side of the sucker and the pin 28 and 28’ of the arm 
plate 27 and 27’, the sucker is always positioned so that 
one of its ends is pulled toward the pin 28 and 28' of 
the arm plate by means of the resilient force of the 
spring 33 and 33’. The sucker has a suction pad 31 and 
31' for suction of air at the middle of its end which 
faces the top sheet a of the stacked sheets, and a pin 34 
at its other end on which a cam roller 35 is rotatably 
provided, the cam roller 35 being applied to contact 
with a cam 46 ?xedly provided on the side board 1. In 
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this embodiment of FIGS. 1 and 2, there are provided 
four suckers each pair provided at one side of two side 
shafts l8 and 18', respectively, and each side shaft 18 
and 18’ has two suckers 30 and 30, and 30’ and 30' at 
its both ends held by respective holding plates 23 and 
23, and 23' and 23' which are in similar positions re 
lated to the top sheet of the stacked sheets with each 
other and in a symmetrical position about the axis of 
the main shaft 10 with the other suckers provided on 
the other side shaft while each holding plate provided 
with the sucker through the pin 25 and 25 ’ consists of 
each quadric-crank chain mechanism with the respec 
tive link and plate of which end is ?xed on the main 
shaft 10. 
Along the inside of the side boards 1 and 1 a pair of 

arm rods 36 and 36 are rotatably pivoted on the respec 
tive side board at their one end by pins 37 and 37, and 
a support rod 38 is held by pins 39 and 39 between 
their other ends. A blowpipe 40 is ?xed to a metal ?x 
ture ?xedly secured to the middle portion of the sup 
port rod 38 so as to freely rotate with the support rod 
38 around the pins 37 and 37, one end of which the 
opening is connected with a means (not shown) for 
blowing air such as a blower while the other end of 
which the opening 41 having a board section is posi 
tioned to face to the upper right hand corner of the 
stacked sheets at the back of the sucker. Adjacent to 
the metal ?xture 42, there is a lever 43, the leading 
edge of which is fixedly secured on the support rod 38 
by a pin 44, while a roller 45 rotatably provided at the 
end of the lever 43 is always in contact with the cam 
plate 16 by means of pressing force of a spring (not 
shown); when this roller 45 is in contact with the lobe 
17 of the cam plate 16, the opening 41 of the blowpipe 
40 is in the position away from the stacked sheets as 
shown by the solid line in FIG. 1 and, when it is in 
contact with the small radius portion of the cam plate, 
the opening 41 of the blowpipe 40 is in the position 
near to the stacked sheets as shown by the dotted line. 

The pair of the ?xed cams 46 and 46 provided in par 
allel at the bottom edge of both side boards 1 and 1 are 
gently sloped and rising from the right to the left at 
their upper surface, and the roller 35 and 35’ of the 
suckers 30 and 30 or 30' and 30' are always in contact 
with and rolling on the respective upper surface of the 
?xed cams by forced pressing of the springs, respec 
tively, when the pair of suckers 30 and 30 or 30' and 
30’ move in the range around the ?xed cams. When the 
driven gear 15 and the cam plate 16 are simultaneously 
rotated by the drive gear 8, the planet gears 20 and 20' 
move around the sun gear 22 while turning on its axis 
so that the side shafts 18 and 18' move around the sun 
gear while allowing each holding plate 23 and 23' to 
turn around on its axis. By such movement, since the 
gear ratio between the planet gear 20 and 20' and the 
sun gear 22 is 1 : 3, the center of the pins 25 and 25' 
in each holding plate follows three concave sine curves 
which substantially form a triangular cycloid orbit T as v 
with an ideal line shown in FIG. 1. The cam surface of 
the cam 46 provided along the base portion of the tri 
angular cycloid orbit T are formed in such a manner 
that, when the pin 25 or 25' travels on the base of the 
triangular cycloid orbit T, the cam guides the cam rol 
ler 35 or 35’ in coordination with the quadric crank 
chain mechanism and the spring 33 or 33' so as to keep 
the sucker 30 or 30' vertical, that is, to keep the suction 
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pad 31 or 31' facing the direct front of the top sheet of 
the stacked sheets in succession as shown in several 
views 2, f, g, of the sucker pad described by ideal lines 
in FIG. 1. In addition, the line 26 or 26' serves to pre 
vent the spring 33 or 33’ from overstretching when the 
cam roller 35 or 35’ is rolling on the cam surface of the 
cam 46. 

In the arrangement so far described, the main shaft 
10 is provided with a straight shaft hole 47 along the 
axis thereof, the outer end of which opening is con 
nected with a conventional vacuum pump for sucking 
air (not shown), and the inner edge of which is con 
nected with a hollow 50 of circular arc shape provided 
at the front side of the main body 13 through a vertical 
hole 48 and a lateral hole 49 which are provided in the 
main body 13. The cam plate 16 is provided with a pair 
of coupling holes 51 and 51' each adapted to connect 
at its outer edge with the hollow 50 of the main body 
13 in the range of the are shaped area of the hollow 50 
during the rotation of the cam plate 16, and to always 
connect at its inner edge, during the rotation of the side 
shaft 18, with a shaft hole 52 which is provided in the 
side shaft 18 along its axis thereof and connected at its 
both ends with a pair of vertical holes 53 and 53 pro 
vided in the respective holding plates 23 and 23, each 
vertical hole 53 being connected with the lateral hole 
54 provided in the respective pin 25. Each lateral hole 
54 is connected with a vertical hole 55 provided in the 
sucker 30 and suction pad 31. In the main body 13, 
there is provided a lateral hole 56 a little away from the 
hollow 50, the back end of which opens to the outside 
of the main body 13 through a vertical hole 57, and the 
front end of which opens onto the front side of the main 
body 13 facing the back side of the cam plate 16 so as 
to connect with either one of the coupling holes 51 and 
51' of the cam plate 16 during the rotation of the cam 
plate 16. When each one of the suckers 30 and 30' ro 
tating and revolving through the action of the drive 
gear 8 comes into the position for picking up the top 
sheet of the stacked sheets, the corresponding coupling 
hole 51 of the cam plate 16 lines up with the front edge 
of the hollow 50 of the main body 13, and the vertical 
hole 55 of the corresponding sucker 30 and suction pad 
31 lines up with the lateral hole 54, the vertical hole 53, 
the shaft hole 52, the coupling hole 51, the hollow 50, 
the lateral hole 49, the vertical hole 48 and then the 
shaft hole 47 in order, thus providing the suction force 

' for the sucker 30 by means of the conventional vacuum 
pump. So long as the hollow 50 of arc shape is con 
nected with the coupling hole 51, the suction operation 
of the sucker 30 continues, but stops when the coupling 
hole 51 is apart from the hollow 50. Thus, when the 
sucker 30 is caused by the rotation of the cam plate 16 
to move to the position intermediate to the base por 
tion of the triangular cycloid orbit T as shown by the 
dotted line f of FIG. 1, the vertical coupling hole 51 
meets the lateral hole 56 of the main body 13, whereby 
air flows in from outside through the vertical hole 57 
and causes the sucker 30 to lose its suction force. Upon 
the rotation of the cam plate 16, two sets of the pair of 
suckers are circulated in such a cycle that a pair of 
suckers are brought into suction operation while the 
other pair of suckers are non-operating, and, in turn, 
the latter enter into suction operation after the former 
have stopped, each suction pad of which being moved 
on a path S shown in FIG. 1. 
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8 
The operation of the paper feeding apparatus of the 

construction as hereinbefore fully described will be 
mentioned hereinafter. 
When the printing machine is operated together with 

the motor of drive gear 8, the drive gear 8 drives the 
driven gear 15 clockwise in the direction of the arrow 
d and the cam plate 16 follows the driven gear 15 and 
rotates in the same direction, whereby each planet gear 
20 or 20' moves around the sun gear 22 together with 
the respective side shaft 18 or 18’ while turning around 
on its own axis. Since the gear ratio of the planet gears 
20 and 20' to the sun gear 22 is made 1 : 3, each pair 
of holding plates 23 and 23, and 23' and 23’ ?xed to 
the respective side shafts l8 and 18’ go around on the 
triangular cycloid orbit T at their center points 25 and 
25 and 25' and 25' at the same time. When two pins 25 
and 25 or 25' and 25' of one pair of holding plates 23 
and 23, or 23’ and 23’ reach the right edge of the base 
portion of the triangular cycloid orbit T, two suckers 30 
and 30 or 30' and 30’ secured by the respective pins 25 
and 25, or 25' and 25 ' come close to the upper surface 
of the top sheet of the stacked sheets 4 on the right. 
Hereupon, the vertical coupling hole 51 of the cam 
plate 16 is in connection with the hollow 50 of the main 
body 13, and, thereby, the respective vertical holes 55 
and 55, or 55’ and 55’ of two suckers 30 and 30, or 30’ 
and 30' are in connection with the shaft hole 47 of the 
main shaft 10 so that the suckers 30 and 30, or 30' and 
30' simultaneously take in air to produce the suction 
force, whereby the top sheet a of the stacked sheets 4 
is lifted up by its right edge as shown in FIG. 1. Al 
though the pair of two suckers are rotated around the 
main shaft 10 at the same time by the drive gear 8, the 
explanation mentioned hereinafter is, for the sake of 
brevity, directed to the operation with respect to one 
sucker 30 shown in FIG. 1. 
When the sucker 30 moves from the right to the left, 

the cam roller 35 of the sucker 30 is brought to ride on 
the cam 46, and the sucker 30 is pulled to the left and 
its suction pad 31 is kept vertical in cooperation with 
the spring 33 and the quadric crank chain mechanism. 
As the cam roller 35 begins to ride on the cam surface 
of the cam 46 and the sucker 30 is in the position near 
the center of the base portion of the triangular cycloid 
orbit T as shown by the dotted line e, the cam roller 45 
of the lever 43, which has passed on the lobe 17 of the 
cam plate 16, drops down to the smaller diameter por 
tion of the cam plate 16 by the pressing force of the 
spring and the blowpipe 40 goes down with the lever 43 
to the position shown by the dotted line 40' and blows 
out air from the broad section 41' thereof under the top 
sheet b sucked by the sucker 30, resulting in that the 
left edge of the top sheet b ?oated by the air easily 
passes over the stopper 5 and the top sheet b is taken 
to the left with the sucker 30. In addition, the stopper 
5 can be shifted to detach from the sheets by the con 
ventional driving mechanism (not shown) so as to per 
mit the sheet to easily pass over the stopper when the 
sheet is brought forward by the sucker. When the 
sucker 30 goes further to the position shown by the dot 
ted line f, the vertical coupling hole 51 of the cam plate 
16 moves away from the end edge of the hollow 50 of 
the main body 13 lines up with the lateral hole 56 so 
that air flows in from outside and caused the sucker 30 
to lose the suction force; thus, the sheet 0 held to the 
suction pad 31 of the sucker 30 is released. At this 
time, as the left edge of the sheet c gets to the contact 
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portion of the feed rolls 6 and 6, the sheet c which has 
been released from the sucker 30 is fed to the printing 
‘mechanism through the feed rolls 6 and 6. After the 
cam roller 35 moves further on the cam 46 and the 
sucker 30 shifts in the vertical position from the posi 
tion f to the position shown by the dotted line g, when 
the cam roller 35 gets out of the cam 46 and the pin 25 
reaches the left side and the cam roller 35 gets out of 
the cam 46, the sucker 30 is quickly turned upward by 
the spring 33 to come back to its free position as shown 
by the other sucker 30’. At this time, the cam roller 45 
rides on the lobe 17’ of the cam plate and raises the 
blowpipe up to the position shown by the solid line, on 
which the air blowing operation of the blowpipe is 
stopped by the conventional control means in a known 
manner while the sucker 30’ comes to the position 
shown by the sucker 30 so as to repeat the above 
mentioned feed operation. Thus, each suction pad of 
suckers is continuously circulated around the main 
shaft 10 on the path S shown in FIG. 1. 
Accordingly, the paper feeding apparatus of the pres 

ent invention is provided with a plurality of suckers ro 
tating around the main shaft at half of the speed of the 
drive gear 8 in one direction in a row with a constant 
interval between each other so as to operate for sepa 
rating and forwarding the top sheet of the stacked 
sheets one after the other in succession, whereby the 
feeding operation can be carried out accurately and 
continuously at high speed even when the suckers are 
rotating at relatively slow speed. 
Referring now to FIGS. 3 and 4 in which a second 

preferred embodiment of the present invention is 
shown, the only difference between the ?rst and second 
embodiments resides in the construction of the plane 
tary gear systems. In connection with the sun gear of 
the planetary gear systems, an internal gear is em 
ployed in the second embodiment, though the outer 
gear is employed in the ?rst embodiment. In FIG. 3, an 
internal sun gear 22 is formed in the center portion of 
a plane plate 60, which is fixed at its end portion on the 
side board 1 through a pair of supporting bars 61, so as 
to place at concentric position with the main shaft 10, 
and is always in mesh with a pair of planet gears 21 and 
21’ secured on the respective side shafts 18 and 18’ and 
placed inside of the internal gear 22. The planet gear 
is rotated in which condition the inside portion thereof 
is inserted into a groove 13' provided on the periphery 
of the main body 13. Thus, each planet gear 21 and 21' 
engages with and rotates around the sun gear 22 of the 
plane plate 60 while being caused to revolve by rota 
tion of the respective side shaft together with the driven 
gear 15. The gear ratio between the planet gears 20 and 
20' and the sun gear 22 is made 1 : 3. In addition, there 
is provided an auxiliary cam 62 ?xed on the side board 
1 at the right side of the cam 46, which contacts with 
the cam roller 35 so as to guide the sucker 30 to the 
suction position in the vertical position. This embodi 
ment of FIGS. 3 and 4 functions substantially in the 
same manner as in the foregoing embodiment without 
any reduction of the performance. Although the pres 
ent invention has been fully disclosed in conjunction 
with the various preferred embodiments thereof, 
changes and modifications are apparent to those skilled 
in the art. For example, in the construction of the plan 
etary gear systems, the gear ratio between the planet 
gears and the sun gear may be changed into preferred 
one other than 1 : 3. Also, the blowing operation of the 
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blow pipe 40 can be associated with the suction opera 
tion of the sucker as well as the shifting operation of the 
stopper 5 for obtaining smoothly the forward move 
ment of the sheet. In any way, the present invention is 
not to be limited by the embodiment, but such changes 
and modi?cations should be construed as included 
within the scope thereof unless otherwise departing 
therefrom. 
What I claim is: 
1. An automatic sheet feeding apparatus for use in a 

printing machine comprising: a main shaft, at least two 
suckers arranged in a row around said main shaft with 
a predetermined interval provided between each 
sucker, suction means connected with the respective 
sucker for sucking air from said suckers, and driving 
means for driving said suckers, said driving means in 
cluding a planetary gear system consisting of a sun gear 
fixed at a concentric position with said main shaft and 
at least two planet gears each meshed with said sun 
gear and revolving therearound while rotating on its 
axis in one direction, link means operatively connected 
with each of said suckers, said link means including a 
first means for connecting each of said planet gears 
with a respective sucker and a second means opera 
tively connected with said ?rst connecting means for 
connecting each of said suckers with said main shaft, a 
cam means for guiding the movement of each of said 
suckers, said ?rst and second connecting means being 
operatively interconnected with said cam means to face 
each of said suckers in the direction of a top sheet of 
stacked sheets for a predetermined constant distance, 
said cam means and said ?rst and second connecting 
means enabling each of said suckers to travel along a 
cycloid curve produced by said planetary gear system 
with said predetermined constant distance correspond 
ing to the range of said cycloid curve, and means for 
operatively connecting said suction means with each of 
said suckers to suck the top sheet of the stacked sheets 
for a predetermined period to separate it from the 
other sheets and forward it to the printing machine. 

2. A sheet feeding apparatus according to claim 1, 
wherein said sun gear comprises a ?xed internally 
toothed gear. 

3. A sheet feeding apparatus according to claim 1, 
wherein said sun gear comprises a ?xed externally 
toothed gear. 

4. A sheet feeding apparatus according to claim 1, 
wherein the gear ratio between the sun gear and the 
planet gear is made 1 : 3. 

5. A sheet feeding apparatus according to claim 1, 
wherein said means for operatively connecting said 
suction means with each of said suckers is operatively 
connected with said driving means, whereby said suc 
tion means is operated in accordance with the position 
of each of said suckers. 

6. An automatic sheet feeding apparatus for use in a 
printing machine, comprising: a main shaft, at least two 
suckers arranged in a row around said main shaft with 
a predetermined interval provided between each 
sucker, suction means connected with the respective 
sucker for sucking air from said suckers, and driving 
means for driving said suckers, said driving means in 
cluding a planetary gear system consisting of a sun gear 
?xed at a concentric position with said main shaft and 
at least two planet gears each meshed with said sun 
gear, each of said planet gears being operatively con 
nected to a respective sucker and revolving around said 
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sun gear while rotating on its axis in one direction, link 
means operatively connected with said suckers, and a 
cam means for guiding the movement of each of said 
suckers, said cam means and said link means being op 
eratively interconnected to face said suckers in the di 
rection of a top sheet of stacked sheets for a predeter 
mined contant distance, said cam means and said link 
means enabling each of said suckers to travel along a 
cycloid curve produced by said planetary gear system 
with said predetermined constant distance correspond 
ing to the range of said cycloid curve, said link means 
including a ?rst lever fixedly connected with a planet 
gear and rotatably connected with one of said suckers, 
a second lever operatively connected to said ?rst lever 
rotatably secured on said main shaft, and a spring pro 
vided between said second lever and a respective 
sucker, whereby the top sheet of the stacked sheets is 
sucked by said sucker for a predetermined period to 
separate it from the other sheets and forward it to the 
printing machine. 

7. An automatic sheet feeding apparatus for use in a 
printing machine comprising: a main shaft, at least two 
suckers arranged in a row around said main shaft with 
a predetermined interval provided between each 
sucker, suction means connected with the respective 
sucker for sucking air from the sucker, driving means 
for driving said sucker, said driving means including a 
planetary gear system consisting of a sun gear ?xed at 
a concentric position with said main shaft and at least 
two planet gears each meshed with said sun gear and 
revolving there-around while rotating on its own axis in 
one direction, link means operatively connected with 
each of said suckers, said link means including a first 
means for connecting each of said planet gears with a 
sucker and a second means operatively connected with 
said first connecting means for connecting each of said 
suckers with said main shaft, said ?rst and second con 
necting means being operatively interconnected with 
said cam means to face each of said suckers in the di 
rection of a top sheet of stacked sheets for a predeter 
mined constant distance, said cam means and said ?rst 
and second connecting means enabling each of said 
suckers to travel along a cycloid curve produced by 
said planetary gear system with said predetermined 
constant distance corresponding to the range of said 
cycloid curve, means for blowing air under the sheet 
sucked by said sucker to promote the operation of the 
sucker, and means for operatively connecting said suc 
tion means with each of said suckers to suck a top sheet 
of the stacked sheets for a predetermined period to sep 
arate it from the other sheets and forward it to the 
printing machine. 

8. A sheet feeding apparatus according to claim 7, 
wherein said blowing means is operatively connected 
with a part of the driving mechanism so that it is oper 
ated in accordance with the position of the sucker. 

9. An automatic sheet feeding apparatus comprising: 
a main shaft, a plurality of suckers disposed about said 
main shaft, means connected with each of said suckers 
for sucking air therefrom, means for driving said sucker 
including a ?rst gear concentrically mounted with re 
spect to said main shaft, a plurality of second gears 
each meshed with said ?rst gear, link means operatively 
connected with each of said suckers, said link means 
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12 
including a ?rst means for connecting each of said sec 
ond gears with a respective sucker and a second means 
operatively connected with said ?rst connecting means 
for connecting each of said suckers with said main 
shaft, said ?rst and second connecting means being op 
eratively interconnected with said cam means to move 
each of said suckers in the direction of a top sheet of 
stacked sheets for a predetermined constant distance, 
and means for operatively connecting said suction 
means with each of said suckers to suck said top sheet 
from the stacked sheets. 

10. An automatic sheet feeding apparatus compris 
ing: a main shaft, a plurality of suckers disposed about 
said main shaft, means connected with each of said 
suckers for sucking air therefrom, means for driving 
said sucker including a ?rst gear concentrically 
mounted with respect to said main shaft, a plurality of 
second gears each meshed with said ?rst gear, means 
for operatively connecting said second gears to a 
sucker, link means operatively connected with said ?rst 
gear and said suckers, cam means for guiding the move 
ment of said suckers, and means for operatively inter 
connecting said cam means with said means for con 
necting said ?rst gear with said sucker, said suckers 
having an operative position and a free position, said 
first gear comprising a sun gear and said second gears 
comprising planetary gears meshing with said sun gear, 
said link means including a ?rst lever rotatably con 
nected with said sucker and fixedly connected with a 
planet gear, a second lever pivotally connected to said 
?rst lever and rotatably secured on said main shaft, and 
means between said second lever and said sucker for 
urging said sucker from said operable position to said 
free position, whereby each of said suckers is caused to 
move in the direction of a top sheet of stacked sheets 
for a predetermined constant distance to suck said top 
sheet from the stacked sheets. 

1 1. A sheet feeding apparatus according to claim 10, 
wherein said last mentioned means includes a spring 
disposed between said sucker and the point of pivotal 
connection of said ?rst and second levers. 

12. A sheet feeding apparatus according to claim 1 1, 
wherein means are provided for aiding said suckers in 
separating the top sheet from the stacked sheets. 

13. A sheet feeding apparatus according to claim 12, 
wherein said last mentioned means includes a blower 
for blowing air under the sheet sucked by said sucker, 
and wherein means are provided for operatively inter 
connecting said blower with said means for driving said 
sucker to cause said blower to blow air under the top 
sheet when the sheet is sucked by said sucker. 

14. A sheet feeding apparatus according to claim 13, 
wherein said sun gear comprises a ?xed internally 
toothed gear. 

15. A sheet feeding apparatus according to claim 13, 
wherein said sun gear comprises a ?xed externally 
toothed gear. 

16. A sheet feeding apparatus according to claim 10, 
wherein said cam means includes a cam plate rotatably 
mounted on said main shaft, said cam plate being pro 
vided with a pair of lobes symmetrically disposed with 
respect to said main shaft, and a pair of ?xed cams co 
operable with said suckers. 

* * >l= * * . 
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