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57 ABSTRACT 

A cylinder for feeding sheets of tinplate to a machine 
for treating at least one of the faces of the sheets by 
printing, varnishing or coating. A longitudinal cavity 
extends into the cylinder from the periphery parallel 
to the axis thereof. A shaft is located in the cavity and 
mounted for rocking movement about its axis by con 
trol means located beyond one end of the cylinder. A 
stop and a gripper operable by the rocking of the shaft 
and arranged to cooperate with the leading edge of a 
sheet for feeding it. The stop and the gripper are se 
cured to an auxiliary shaft parallel to the first shaft 
and mounted for rocking movement in said cavity in 
which it is wholly contained, the two shafts being con 
nected to each other for rocking movement by a trans 
mission linkage comprising a first lever secured to the 
first shaft and a second lever shorter than the first se 
cured to the auxiliary shaft and a connecting rod piv 
otally connected to the levers. 

10 Claims, 6 Drawing Figures 
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SHEET FEEDING CYLINDER 

BACKGROUND OF THE INVENTION 

This invention relates to a cylinder for feeding sheets, 
for example sheets of tinplate, to a machine for treating 
at least one of the faces of the sheets, for example by 
printing, varnishing, or coating. 

In machines of the kind above mentioned it is usual 
for a sheet to be pushed longitudinally by push-rods be 
tween two cylinders, one of which is a cylinder to effect 
the desired treatment of the sheet and the other of 
which is a sheet feeding cylinder. 
When the sheet has to be located accurately, it is nec 

essary to position the sheet accordingly in relation to 
the treating cylinder. 
This positioning is usually effected in two directions 

at right angles to one another, that is to say in a direc 
tion parallel to the axis of the cylinder and in a direc 
tion parallel to the direction of advance of the sheet. 
For this purpose the sheet is positioned by lateral 
guides disposed parallel to its direction of advance and 
by stops carried on the periphery of the sheet feeding 
cylinder. 

In practice the sheet to be treated is introduced into 
the machine at a linear speed which is higher than the 
horizontal component of the speed of the stops. A 
shock therefore occurs when the leading edge of the 
sheet comes into contact with the stops, and this shock 
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may cause longitudinal rebounding and/or vibration of 30 
the sheet. 

In both cases the correct positioning of the sheet 
against the stops is not achieved as soon as the sheet 
comes into contact with the stops, and it is known that 
the accuracy of the positioning of the sheet in relation 
to the stops, and therefore in relation to the treating 
cylinder associated with the sheet feeding cylinder car 
rying the stops, is governed by the time during which 
the sheet is stressed by application against the stops by 
means of the push-rod which effects its advance. 
Sheet feeding cylinders known up to the present time 

generally have, mounted in a longitudinal cavity paral 
lel to their axis, a rocking shaft operated by external 
control means, and it is this shaft which carries at least 
one stop intended to co-operate with the leading edge 
of the sheet to be treated. 

In practice the rocking shaft also carries at least one 
gripper associated with the stop and intended for mo 
mentarily covering the leading edge of the sheet at the 
end of the positioning, in order to prevent it from pass 
ing over the stop. 
However this may be, since the sheet has to pass lin 

early between the treating cylinder and the sheet feed 
ing cylinder, the positioning must be completed when 
the leading edge of the sheet passes through the plane 
containing the axes of the two cylinders. 
Consequently, if it is desired that the time of contact 

between the sheet and the stops of the sheet feeding 
cylinder should be relatively long, it is necessary for the 
stops to be mounted pivotally so that, before making 
contact with a sheet, they project considerably beyond 
the periphery of the sheet feeding cylinder and can thus 
be interposed in the path of the sheet. 

It is for this reason that the stops are keyed on a shaft 
rockably mounted in the sheet feeding cylinder, this 
shaft thus being adapted to move the stops pivotally 
under the action of control means which are generally 
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2 
composed of a cam co-operating with a roller carried 
at the end of a lever keyed on the shaft. 
These control means are necessarily outside the sheet 

feeding cylinder, so that the rocking shaft which carries 
the stops must necessarily project longitudinally be 
yond the cylinder. 
Consequently, for constructional reasons, the rock 

ing shaft cannot be situated near the periphery of the 
cylinder ; in these circumstances it is not possible to 
give to the stops carried by the cylinder a sufficiently 
large pivoting angle to ensure that the time allowed for 
positioning the sheet against the stops will be relatively 
long. 
In order to give some idea of the circumstances it is 

found that with known sheet feeding cylinders the an 
gular path thereof between the moment when the sheet 
comes for the first time into contact with the stops car 
ried by the cylinder, and the moment when the asso 
ciated gripper or grippers effectively grips or grip this 
material against the sheet feeding cylinder slightly be 
fore the stops on the feed cylinder release the material, 
is generally at most about 25. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
sheet feeding cylinder which enables the time allowed 
for positioning a sheet for treatment to be considerably 
increased. 
According to the invention a sheet feeding cylinder 

comprises a longitudinal cavity which extends into the 
cylinder from the periphery thereof and which is paral 
lel to the axis of the cylinder, a shaft located in the cav 
ity and mounted for rocking movement about its axis 
by control means located beyond an end of the cylin 
der, and at least one stop and at least one gripper oper 
able by rocking of said shaft and arranged to co 
operate with the leading edge of a sheet to effect feed 
ing thereof, wherein the stop and gripper are secured 
to an auxiliary shaft parallel to said first-mentioned 
shaft and mounted for rocking movement in said cavity 
and wherein the two shafts are connected to one an 
other for rocking movement thereof by a transmission 
linkage. The transmission linkage may comprise a first 
lever secured to said first-mentioned shaft, a second 
lever secured to the auxiliary shaft, and a connecting 
rod articulated to the levers. 

In a sheet feeding cylinder according to the invention 
it is the auxiliary shaft which effects the pivoting of the 
stop or stops of the sheet feeding cylinder. 
Since the auxiliary shaft is rocked by the first 

mentioned shaft, it may be completely contained longi 
tudinally in the cavity in the feed cylinder, because it 
does not need rocking drive means outside the latter. 
The auxiliary shaft can, therefore, be disposed closer 

to the periphery of the cylinder than the first 
mentioned shaft and considerably forward of the latter 
considered in the direction of rotation of the sheet 
feeding cylinder. 
The lever arm effecting the rocking movement of the 

stops carried by the auxiliary shaft can be of consider 
able length in relation to the lever arm as compared 
with a similar lever arm provided to effect rocking of 
the stops in known sheet feeding cylinders. 
Thus the projection of the stops carried by the sheet 

feeding cylinder according to the invention, in relation 
to the periphery of the cylinder, is considerably in 
creased, with the result that the stops can effect the po 
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sitioning of a sheet during a far longer interval of time 
as compared with known sheet feeding cylinders. 

It has been found that the angular path of a sheet 
feeding cylinder according to the invention during posi 
tioning of a sheet may be up to 45. 

In order that the invention may be clearly understood 
one embodiment thereof will now be described, by way 
of example, with reference to the accompanying dia 
grammatic drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a sheet feeding cylinder ac 
cording to the invention; 
FIGS. 2, 3 and 4 are partial cross-sectional views to 

an enlarged scale, taken respectively on the lines II-II, 
III-III and IV-IV, FIG. 1; 
FIG. 5 is a diagrammatic view illustrating the position 

of the feed cylinder at the moment when a sheet comes 
into contact with stops carried by the cylinder; and 
FIG. 6 is a similar view to FIG. 5 and illustrates the 

position of the feed cylinder during the gripping of a 
sheet by grippers associated with the stops carried by 
the cylinder. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, the sheet feeding cylinder 
10 is mounted for rotation between two side plates 
11A, 11B, FIG. 1, and at each of its ends is provided 
with pinions 12A, 12B by which it is rotated by gear 
wheels not shown. 

In a manner known perse the sheet feeding cylinder 
10 is provided with a cavity 13 which extends longitudi 
nally of the cylinder and completely over a sector of the 
periphery of the cylinder. A shaft 14, hereinafter re 
ferred to as the main shaft, is located in the cavity 13 
and is mounted for rotation in bearings 15 secured to 
the cylinder. The shaft 14 extends beyond an end of the 
cylinder 10 and carries a lever 16 provided at its end 
with a roller 17 arranged to co-operate with a can 18 
secured to the frame 11B. 
The profile of the cam 18 is so designed as to effect 

rocking of the shaft 14 about its axis during the rotation 
of the cylinder 10. 
The main shaft 14 has associated therewith an auxili 

ary shaft 20 which extends parallel to the main shaft 14 
in the cavity 13 but which, being shorter than the main 
shaft, is entirely contained in the cavity 13. 
The auxiliary shaft 20 is mounted for rotation in 

bearings 21 secured to the cylinder 10, and is disposed 
nearer the periphery of the cylinder than is the main 
shaft 14. The auxiliary shaft 20 is situated down-stream 
of the main shaft 14, considered in the direction of ro 
tation of the cylinder 0, which direction is indicated 
by arrow 22 in FIG. 5. 
The auxiliary shaft 20 is driven by the main shaft 14 

by means of a transmission linkage 23, which in the ex 
ample illustrated, and can be seen more clearly in FIG. 
4, comprises a first lever 24 rockable on the main shaft 
14, a second lever 25 rockable on the auxiliary shaft 
20, and a connecting rod 26 articulated at 27 to the 
first lever 24 and at 28 to the second lever 25. 
The second lever 25 preferably has a length L2, FIG. 

4, shorter than the length L1 of the first lever 24. 
Two identical stops 30 are spaced apart axially along 

and are secured to the auxiliary shaft 20. 
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4. 
One of the stops 30 is illustrated in FIG. 3 and com 

prises a stop lever 31 fastened on the auxiliary shaft 20 
and a stop heel 32, the position of which is preferably 
adjustable on the lever 31 and which in the position of 
rest, as illustrated in FIG. 3, projects slightly beyond 
the periphery of the cylinder 10 in the proximity of the 
rear edge 33 of the cavity 13. The position of rest is de 
fined by an auxiliary stop 34. 
Each of the stops 30 has associated therewith two 

identical grippers 35, FIGS. 1, 2 and 5, disposed one on 
each side of the stop. As shown in FIG. 2, a gripper 
comprises a gripper lever 36 secured to the auxiliary 
shaft 20, and a gripper member 37 which, in the posi 
tion of rest as illustrated, is engaged over a support 
plate 38 attached to the cylinder 10 level with the pe 
riphery of the cylinder. The gripper member 37 is piv 
otally mounted on the gripper lever 36 by means of a 
pivot 50 and is constantly biased towards the cylinder 
10 and the support plate 38 by a spring 51 reacting 
against the gripper lever 36 and the gripper member 
37. Pivoting of the gripper member 37 towards the cyl 
inder 10 is limited by a stop portion 52 positioned in a 
notch 53 in the gripper lever 36 for limited movement. 
The sheet feeding cylinder 10 is usually associated 

with an applicator cylinder 40, which is illustrated only 
partially and diagrammatically in broken lines in FIGS. 
5 and 6. 
The axes of the cylinders 10 and 40 are parallel and 

at a distance slightly greater than the sum of the radii 
of the cylinders. 
A sheet 41 to be treated is pushed by a push-rod 42 

in a feed plane 43, FIG. 5, for the purpose of introduc 
tion between the cylinders 10 and 40. 
During movement of the sheet 41 by the push-rod 42 

the sheet is guided transversely, that is to say perpen 
dicularly to the axis of the cylinders 10 and 40, by lat 
eral guides, not shown. 
The profile of the cam 18 is such that for a first posi 

tion illustrated in FIG. 5, the stops 30 of the cylinder 
10 project considerably beyond the cavity 13 of the cyl 
inder and are thus interposed in the path of the sheet 
41, at a distance from the plane P containing the axis 
of the cylinders, as diagrammatically illustrated in FIG. 
5. 
The thus increased projection of the stops 30 is due 

to the relatively great length of the stop levers 31, 
which is made possible by the fact that the auxiliary 
shaft 20 is closer to the periphery of the cylinder 10, 
and is disposed downstream of the main shaft 14. 
The increased projection of the stops 30 is further 

due to the step-down ratio introduced between the 
rocking movements of the shafts 14 and 20 due to the 
fact that in the transmission linkage connecting the 
shafts the lever 25 secured to the auxiliary shaft 20 is 
shorter than the lever 24 secured to the main shaft 14. 

In the position P1 illustrated in FIG. 5 the leading 
edge of the sheet 41 pushed by the push-rods 42 comes 
into contact with the stops 30. 
The push-rods 42 maintain their action and continue 

to urge the sheet 41 towards the stops 30, so that any 
rebounding and/or vibration of the sheet is definitely 
damped before the effective operation of the applicator 
cylinder 40, provided that the positioning time between 
the first contact of the sheet 41 with the stops 30 and 
the commencement of the effective work is sufficient. 

In practice the end of the positioning time is deter 
mined by the gripping of the leading edge portion of the 
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sheet 41 by the grippers 35 associated with the stops 
30. 
This gripping is effected in the position P2 illustrated 

in FIG. 6, slightly beyond the plane P containing the 
axes of the cylinders 10 and 40. 
Because of the increased projection of the stops 30 

as described above the time allowed for positioning the 
sheet 41 is particularly long, and the angular path sepa 
rating the two positions P1, P2 of the feed cylinder may 
attain 45, whereas in previous feed cylinders it 
scarcely attains 25. 
What I claim is: 
1. In combination with a sheet feeding cylinder for 

feeding sheets and wherein said cylinder has an axis, 
peripheral drive means on at least one end of said cylin 
der for rotating said cylinder about said axis and a lon 
gitudinal cavity therein parallel to said axis; a first shaft, 
said first shaft being a main shaft, means mounting said 
first shaft in said cavity, control means disposed beyond 
said cylinder connected to said first shaft for driving 
said first shaft, a second shaft, said second shaft being 
an auxiliary shaft and having ends terminating within 
said cavity, at least one stop lever on said second shaft 
cooperable with a leading edge of each sheet being fed 
to said cylinder, means mounting said second shaft in 
said cavity parallel to said first shaft and for rotation 
with said second shaft being disposed substantially out 
wardly beyond said first shaft relative to said cylinder 
axis for reducing the deceleration of a sheet engaging 
said stop lever and providing a more gradual re 
aceleration of the sheet following the deceleration 
thereby assuring the stabilization of the sheet as it is en 
gaged with said cylinder, and transmission means con 
necting together said shafts for rotation relative to one 
another. 

2. A sheet feeding cylinder according to claim 1, 
wherein the transmission linkage comprises a first lever 
secured to said first-mentioned shaft, a second leverse 
cured to the auxiliary shaft, and a connecting rod pivot 
ally connected to the levers. 

3. A sheet feeding cylinder according to claim 2, 
wherein the length of the second lever is less than that 
of the first lever. 
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6 
4. A sheet feeding cylinder according to claim 1, 

wherein the auxiliary shaft is disposed downstream of 
said first-mentioned shaft considered in the direction of 
rotation of the cylinder. 

5. In combination with a sheet feeding cylinder for 
feeding sheets and wherein said cylinder has an axis 
and a longitudinal cavity therein parallel to said axis, a 
shaft disposed within said cavity, means mounting said 
shaft for rotation and drive means disposed beyond said 
cylinder connected to said shaft for effecting rotation 
of said shaft, at least one stop lever fixedly carried by 
said shaft for rotation therewith and for cooperating in 
abutting relation with a leading edge of a sheet deliv 
ered to said cylinder, an auxiliary stop carried by said 
cylinder within said cavity for engagement by said stop 
fever to limit rotation of said shaft and said stop lever, 
at least one gripper lever carried by said shaft for rota 
tion therewith, a gripper, means pivotally mounting 
said gripper on said gripper lever, and spring means bi 
asing said gripper towards said cylinder for gripping an 
edge of a sheet against said cylinder. 

6. A sheet feeding cylinder in accordance with claim 
5 together with a second shaft disposed in said cavity 
and connected to said drive means, and transmission 
linkage between the first-mentioned shaft and said sec 
ond shaft for driving said first-mentioned shaft by said 
drive means. 

7. A sheet feeding cylinder according to claim 6, 
wherein the first-mentioned shaft is wholly contained in 
the cavity in the cylinder. 

8. A sheet feeding cylinder according to claim 6, 
wherein the transmission linkage comprises a first lever 
secured to said second shaft, a second lever secured to 
said first-mentioned shaft, and a connecting rod pivot 
ally connected to said levers. 

9. A sheet feeding cylinder according to claim 8, 
wherein the length of the second lever is less than that 
of the first lever. 

10. A sheet feeding cylinder according to claim 6, 
wherein said first-mentioned shaft is disposed down 
stream of said second shaft considered in the direction 
of rotation of the cylinder. 
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