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tion of New York 
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This invention relates to sheet feeding mech 
anism for rotary printing machines, especially 
machines of the type described in Patent No. 
2,231,914, in which the sheets are fed to a rotat 
ing cylinder on which they are registered Without 
interrupting their motion into the machine. 
By employing the invention herein disclosed, 

the leading edge of each sheet When fed to such 
a machine is registered as it moves forward to 
ward the machine, and is brought to and held 
in accurate register during its forward motion to 
the printing machine. 
An object of the invention is to provide a sheet 

feeding mechanism that will register the leading 
edge of a sheet of paper or other flexible mate 
rial in transit from a pile of sheets to a printing 
machine and deliver the sheet to a rotating ele 
ment of the machine With its leading edge in a C 
curate register and without stopping the sheet. 

It is also an object of the invention to provide 
a sheet feeding and registering mechanism of gen 
erally improved construction, whereby the device 
Will be simple, durable and inexpensive in con 
struction, as well as convenient, practical, ser 
Viceable and efficient in its use. 
With the foregoing and other objects in view, 

Which Will appear as the description proceeds, 
the invention resides in the combinations and 
arrangements of parts, and in the details of con 
struction hereinafter described and claimed, it 
being understood that various changes in the pre 
cise embodiment of the invention herein disclosed 
may be made Within the scope of what is claimed 
without departing from the Spirit of the inven 
tion. 
The preferred embodiment of the invention is 

illustrated in the accompanying drawings, where 
: 

Figure 1 is a vertical sectional view of a portion 
of a printing machine having a sheet feeder, and 
showing the invention applied thereto; 

Figure 2 is an en larged view similar to a. por 
tion of Figure 1, and including additional parts 
of the mechanism; 

Figure 3 is a view of certain parts of the mech 
anism as seen on the broken line 3-3 in Figure 
1, in the direction of the arrows, and showing the 
parts in their relative positions when a sheet is 
being transferred to the printing machine; 

Figure 4 is a view of a portion of Figure 2, 
showing the position of parts at an earlier period 
in the motion of a, sheet toward the machine; 

Figure 5 is a view showing the driving gears 
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in proper timed relation with the printing ma 
chine; 

Figure 6 is an enlarged view of the sheet regis 
tering stop; and 

Figure 7 is a sectional view of a ball traction 
device employed in the machine, and as Seen On 
the line 7 of Figure 1, in the direction of the 
8°1"OWS. 

Referring to the drawings, and especially to 
Figure 1, a sheet feeding mechanism is shown 
which includes a sheet timing cylinder to which 
sheets are forwarded by sheet carrying belts 2. 
From the sheet timing cylinder the sheets are 
transferred to a sheet receiving cylinder of a 
printing machine, which may be the cylinder 3 
of Patent 2,231,914, that carries sheet stops 
against which the front edge of a sheet is pressed 
by the sheet carrying belts 2, and gripper mech 
anism adapted to hold the sheet and also the side 
registering mechanism, all of which is fully dis 
closed in the drawings and specification of the 
patent mentioned. 
The sheet carrying belts 2 are driven by pulleys 

3, secured to a shaft 4, that is rotatably Sup 
ported in side frame members 5 and 5d. From 
the pulleys 3, the belts 2 are led around a belt 
tightening pulley 6, thence about pulleys 7 and 
i8 and they return along the feed board 9 to the pulley 3. 
First over-sheet belts 2 are led around pulleys 

22, that are rotatably supported on a shaft 23, 
carried by side frame members 5 and 5a, each 
belt 2 being led also around a belt tightening 
pulley 25 suitably supported over a pile of sheets 
in a conventional sheet feeder 24. 
Second over-sheet belts 26 are led around pull 

leys 22 and tightening pulleys 2, and driven by 
pulleys 28 secured to a shaft 29 rotatably sup 
ported in side frame members 5 and 5d. 
Third over-sheet belts 3i are led around the 

sheet timing cylinder t , guide pulleys 33, and 
belt tightening pulleys 32. 
Fourth over-sheet belts 34 also are led around 

the sheet timing cylinder , over a sheet re 
ceiving cylinder 35, about guide pulleys 36, and 
belt tightening pulleys 37. 
A sheet retarding device (Figures 2, 4, and 6), 

includes sheet stop members 38 carried on chains 
39 which are supported on and driven by sprock 
ets 4 Secured to a sprocket shaft 42 that is 
rotatably supported in the side frame members 
5 and 5a. An idler sprocket 43 supports the 
chain 39 at the opposite end of its run. 
A gear 46 (Figure 5) is secured on the sprocket 

whereby the mechanism of the invention is driven 55 shaft 42 and meshes with an idler gear 47, that 
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in turn meshes with a gear 48, secured on the 
shaft 4, which drives the pulleys 3 (Figure 3) 
and thereby the sheet carrying belts 2. The 
gear 48 (Figure 5) meshes with an idler gear 49, 
which in turn is driven by a gear 5 secured to 
a shaft 52 rotatably supported in a bearing bush 
ing 53 (Figure 3) secured to the side frame mem 
ber 6. Gear 54 is secured to the outer end of 
the shaft 52 and meshes with a gear 55, secured 
on shaft 56 of the sheet tinning cylinder . A 
gear 57 also secured on the shaft 56 meshes with 
a gear 58, secured on a shaft 59 of the sheet 
receiving cylinder 35. 
The sheet timing cylinder shaft 56 is journaled 

in the main frame members S and 6a, while 
the rotating shafts carrying the pulleys 3 are 
journaled in the side frame members 5 and 5a, 
which have lugs 62 and 62a respectively, that are 
suitably secured to a cross member 63 of the 
main frame. The opposite ends of the side frame 
members 5 and 5d are each secured to a feeder 
frame member 64. The shaft 4 is provided with 
an intermediate bearing formed in a bracket 65 
suitably Secured to the cross member 63. 
The sheet receiving cylinder 35 (Figure 2) car 

ries grippers 66 and sheet stops 6 preferably 
arranged as fully disclosed in Patent 2,231,914. 
Other sheet stops 68 project from the periphery 
of the sheet timing cylinder f. The sheet stops 
67 and 68 are arranged in different planes trans 
versely of the cylinders and 35, to avoid inter 
ference of the stops 67 with the stops 68. The 
diameter of the sheet timing cylinder is 
slightly greater than the diameter of the sheet 
receiving cylinder 35, although they are geared 
together to run at the same angular velocity, and 
their sheetstops are all in alignment in a plane 
common to the axes of both cylinders when a 
sheet is transferred from the cylinder to the 
cylinder 35. It Will thus be seen that the stops 
on the sheet timing cylinder are behind the 
stops on the sheet taking cylinder as they ap 
proach their closest positions, but the stops on 
the timing cylinder overtake the stops on the 
sheet taking cylinder at this point. Thereafter, 
the stops on the timing cylinder move ahead of 
the stops on the sheet taking cylinder and clear 
of the edge of the sheet. 
The third and fourth over-sheet belts 3 and 

34 Wrap about a large portion of the periphery 
of the sheet timing cylinder f , and consequently 
are driven at substantially the same speed as that 
cylinder. The chain 39 carrying the sheet stops 
38 is driven at a slightly faster speed than the 
belts 3, and the sheet carrying belts 2 are 
driven at a speed slightly faster than the chain 
39. The Second Over-sheet belts 26 are driven 
by the pulleys 28 and drive the pulleys 22, which 
in turn drive the first over-sheet belts 2 . The 
belts 26 and 2 thus run at substantially the 
same speed, the arrangement preferably being 
such that this speed is slightly higher than that, 
of the sheet carrying belts 2. 
The third and fourth over-sheet belts 3 and 

34, may be driven at a speed 8% above the speed 
of the sheet receiving cylinder 35, the sheet stops 
38 at a speed 12% above that of the sheet receiv 
ing cylinder, the sheet carrying belts f2 at a 
speed 20% above the sheet receiving cylinder, 
and the over-sheet belts 2 and 26 at any speed 
slightly higher than the sheet carrying belts 2. 
When a sheet is separated from the pile on 

the feeder 24 by the usual sheet separating and 
forwarding mechanism, it is propelled forward by 
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4. 
are operated in accordance with the usual prac 
'tice to prope the sheet forward to the belts 2 
and 2 which carry it forward to the pulleys 22 
after which it is carried between belts 2 and 26. 
Traction balls 72 (Figures 1 and 2), loosely 

held in a guide member 3, are secured to cross 
bars 74 and 5. These traction balls are placed 
directly over certain of the sheet carrying belts 
í2 and Serve to press the sheet against the belts 
and insure movement of the Sheet at Substan 
tially the speed of the belt. The sheet moves 
forward With the sheet carrying belts 2 until 
the forward edge of the sheet overtakes the stop 
members 38 which are moving at a slightly slower 
speed. The leading edge of the sheet will thus 
be pressed against the stop members and be 
brought into alignment thereWith. Thereafter 
some slippage occurs between the sheet carrying 
belts 2 and the sheet, and this acts to con 
Stantly urge the leading edge of the sheet for 
Ward against the stops 38. The stops 63 on the 
sheet timing cylinder are timed to meet the 
leading edge of the sheet and the sheet is pressed 
against these stops when it reaches the position 
shown in Figure 4. 
AS each stop 38 is carried around a sprocket 4, 

its motion is accelerated due to the stop baing 
at a greater radial distance from the axis of the 
shaft 42 than the pitch line of the chain 39, hence 
the stop 38 is moved forward from the edge of 
the sheet, the motion of the sheet then being 
Slightly accelerated by the sheet carrying belts 2, 
but it is later slightly decelerated due to the 
slower speed of the cylinder . A plurality of 
sheet deflectors 6 are suitably secured to clannes 
77 having locking screws 78, whereby they are se 
curred to a cross rod 79 that is supported by side 
frame members 5 and 5a. A plurality of guides 
8 are shaped to conform with the periphery of 
the cylinder and have brackets 82 and screws 
83, whereby they are secured to a tubular cross 
member 84 that is supported by the side frame 
members 5 and 5d. The sheet defiectors 78 in 
Cooperation With the sheet guides 8 act to direct, 
the sheet away from the belts 2 and the sheet 
stops 38 and toward the periphery of the sheet 
timing cylinder . 
The leading edge of the sheet is then pressed 

against the stops 68 and it moves forward with the 
cylinder , until it meets the stops & which still 
further decelerate it to the speed of the sheet 
receiving cylinder 35, and it is then taken by 
grippers 66. 
From the foregoing, it will be seen that with 

the mechanism herein disclosed, a sheet for 
Warded from a pile feeder, or other sheet supply 
device, is propelled first by the forwarding rollers 
69 and and guided by the first over-sheet belts 
2 to engagement with the sheet carrying belts 
2, which preferably are driven approximately 
20% faster than the speed of the sheet receiving 
cylinder 35. These belts carry the sheet forward 
and beyond the belts 2 to the second over-sheet 
belts 26 and under the traction balls 2 at the 
CrOSS bar 3, thus holding the sheet in intimate 
Contact with the carrying belts 2. 
The sheet is thus carried forward until its lead 

ing edge engages sheet stop members 38 carried 
by the chains 39. These stop members preferably 
are driven at a speed approximately 12% faste' 
than the peripheral speed of the sheet receiving 
cylinder and act to decelerate the sheet slightly 
and to align its leading edge parallel with the axis 
of the sheet receiving cylinder 35, the carrying 

conventional forwarding rollers 69 and 7 f, which 75 belts and the over-sheet belts meanwhile acting 
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6. In a sheet feeding mechanism for a printing 
machine having a sheet receiving cylinder, sheet 
advancing means arranged to forward a sheet 
from a sheet supply device to the printing ma" 
chine, including sheet carrying belts driven in 
timed relation with the machine and at a Speed 
somewhat higher than the peripheral Speed of the 
sheet receiving cylinder, traction balls arranged to 
press the sheets against the sheet carrying belts, 
stop members moving in timed relation With the 
machine and at a speed slightly slower than the 
speed of the sheet carrying belts, and a sheet tim 
ing cylinder having sheet stops adapted to en" 
gage the leading edge of the sheet and driven in 
timed relation with the machine at a Speed slight 
ly slower than the said stop members. 

7. In a sheet feeding mechanism for a rotary 
printing machine having a rotating member to 
which sheets are fed, a sheet supply device hav 
ing means for forwarding individual sheets, sheet 
carrying belts to receive the sheets from the sheet 
forwarding means, stop members moving in timed 
relation with the machine and at a Speed slightly 
slower than the speed of the sheet carrying belts, 
and sheet timing means having sheet stops fixed 
thereon adapted to engage the leading edge of a 
sheet and continuously driven in timed angular 
relation with the said rotating member at a 
slightly slower speed than the said stop members, 
and at a slightly higher speed than the rotating 
member. 

8. In a sheet feeding mechanism for a rotary 
printing machine having a sheet receiving cylin 
der with sheet stops and to which sheets are fed, 
a sheet supply device having means for forward 
ing individual sheets, sheet carrying belts to re 
ceive the sheets from the sheet forwarding 
means, means to press the sheets against the 
sheet carrying belts, stop members movilag in 
timed relation with the machine and at a Speed 
slightly slower than the speed of the Siheet carry 
ing belts, a sheet timing cylinder having sheet 
stops adapted to engage the leading edge of a 
sheet and driven in timed relation with the na 
chine at a slightly slower speed than the Said 
stop members and at a slightly higher periph 
eral speed than the peripheral speed of the sheet 
receiving cylinder, and other sheet belts driven 
slightly faster than the sheet receiving cylinder 
to press a sheet against the sheet receiving cylin 
der and urge its leading edge against the Stops 
theire011. 

9. In a sheet feeding mechanism for a printing 
machine having a sheet receiving cylinder With 
stops to which sheets are registered, a sheet Sup 
ply device having means for forwarding indi 
vidual sheets, sheet carrying belts to receive a 
sheet from the sheet forwarding means, first 
sheet pressing means to press the sheet against 
the belts, stop members moving in timed relation 
with the machine and at a speed slightly slower 
than the speed of the sheet carrying belts, a sheet 
timing cylinder having sheet stops adapted to 
engage the leading edge of a sheet and driven 
in timed relation with the machine at a slightly 
slower speed than the said stop members, and 
at a slightly higher peripheral speed than the 
peripheral speed of the sheet receiving cylinder, 
and other sheet pressing means diiven by the 
sheet timing cylinder to urge the sheet forward 
on the sheet receiving cylinder. 

1.0. In a sheet feeding mechanism for a print 
ing machine having a rotating cylinder with sheei, 
stops to which sheets are fed, a sheet Supply 
device having means for forwarding individual 
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8 
sheets, sheet carrying means driven at a Speed 
slightly higher than the peripheral Speed of the 
rotating cylinder and adapted to move the sheets 
to the rotating cylinder, and sheet engaging 
members continuously driven at a Speed slightly 
higher than the speed of the rotating cylinder 
and adapted to engage a sheet moved by the 
sheet carrying means and press it against the 
rotating cylinder and against the sheet stops 
thereon. 

11. In a sheet feeding mechanism for a print 
ing machine having a sheet receiving cylinder, a 
continuously rotating sheet timing cylinder hav 
ing sheet stops, and sheet advancing means ar 
ranged to continuously forward a sheet from a 
sheet supply device to the sheet receiving cylinder 
and meanwhile to first press its leading edge 
against the stops on the sheet tinning cylinder, 
and then to strip it therefrom. 

12. In a sheet, feeding mechanism for a print 
ing machine having a sheet receiving cylinder, 
sheet grippers associated with the Sheet receiving 
cylinder and arranged to hold a sheet thereon, 
a continuously rotating sheet timing cylinder 
having sheet stops, and sheet advancing means 
arranged to continuously forward a sheet from 
a. Sheet Supply device to the sheet receiving Cylin 
der and hold it thereon until it is engaged by the 
grippers; the sheet advancing means being ar 
ranged to first press the leading edge of the sheet 
against the stops on the sheet timing cylinder 
and then to strip it therefrom. 

13. In a sheet feeding mechanism for a print 
ing machine having a sheet receiving cylinder, 
a continuously rotating sheet timing cylinder 
having sheet stops for positioning the leading 
edge of the sheet, sheet advancing means ar 
ranged to uninterruptedly forward a sheet from 
a sheet supply device to the sheet timing cylinder 
and press its leading edge against the stops, and 
means for transferring the sheet from the timing 
cylinder to the sheet receiving cylinder and posi 
tioning it thereon in accurate register. 

14. In a sheet feeding mechanism for a print 
ing machine having a sheet receiving cylinder, 
sheet grippers associated with the sheet receiving 
cylinder and arranged to hold the sheet thereon, 
a continuously rotating sheet timing cylinder 
having sheet stops, first sheet advancing belts ar 
ranged to continuously forward asheet from a 
sheet supply device to the sheet timing cylinder 
and second sheet advancing belts arranged to 
press the leading edge of the sheet against the 
sheet receiving cylinder. 

15. In a sheet feeding mechanism for a print 
ing machine having a sheet receiving cylinder 
With sheet registering stops, a continuously rotat 
ing sheet timing cylinder having other sheet stops 
associated therewith, sheet advancing means ar 
ranged to forward a sheet from a sheet Supply 
device to the sheet timing cylinder and to further 
forward the sheet to the receiving cylinder at a 
slightly reduced speed. 

16. In a sheet feeding mechanism for a print 
ing machine having a sheet receiving cylinder, 
sheet advancing means arranged to for Ward a 
sheet from a sheet supply device to the sheet 
receiving cylinder, including sheet carrying belts 
driven at a speed somewhat higher than the 
peripheral speed of the sheet receiving cylinder, 
other belts arranged to hold the sheets against 
the sheet carrying belts, and a continuously ro 
tating support having stop members and moving 
at the Sane angular velocity as the sheet receiv 
ing cylinder and at a speed intermediate the speed 
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of the sheet carrying belts and the speed of the 
sheet receiving cylinder. 

17. In a sheet feeding mechanism for a print 
ing machine having a Sheet receiving cylinder 
with sheet registering stops, a continuously ro 
tating sheet timing cylinder having sheet Stops 
for engaging the leading edge of the sheet and 
moving at a slightly higher speed than the stops 
on the sheet receiving cylinder, sheet advancing 
means arranged to forward a sheet along a hori 
ZOntal path from a sheet supply device to the 
sheet timing cylinder and press its leading edge 
against the stops thereon, and means for preSS 
ing the leading edges of the sheet against the 
stops on the sheet receiving cylinder and trans 
ferring the sheet thereto. 

18. In a mechanism for feeding sheets to a 
machine having a sheet receiving cylinder ro 
tated at constant speed and carrying grippers on 
its periphery to hold the leading edge of a sheet, 
a sheet timing cylinder slightly larger in diameter 
than the sheet receiving cylinder and rotated at 
a constant speed with the same angular Velocity 
as the sheet receiving cylinder, and sheet stops 
On the periphery of the sheet timing cylinder posi 
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tioned to engage the leading edge of the sheet and 
to overtake the grippers during each revolution 
of the cylinders at a time when the stops and 
grippers are moving in adjacent paths and pass 
ing through a plane common to the axes of both 
cylinders. 

19. In a mechanism for feeding sheets to a 
machine having a sheet receiving cylinder ro 
tated at constant Speed and carrying grippers on 
its periphery to hold the leading edge of a sheet, 
a sheet timing cylinder slightly larger in diam 
eter than the sheet, receiving cylinder and rotated 
at a constant speed with the same angular velocity 
as the sheet receiving cylinder, sheet stops on the 
periphery of the sheet timing cylinder positioned 
to engage the leading edge of the sheet and to 
Overtake the grippers during each revolution of 
the cylinders at a time when the stops and grip 
pers are moving in adjacent paths and passing 
through a plane common to the axes of both cyl 
inders, means to forward the sheet to the Sheet 
timing cylinder and press its leading edge against 
the stops and means to transfer the said leading 
edge from the timing cylinder to the gripperS. 

WILLIAMI K. ECKHARD, 


