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MACHINES FOR INTERCONNECTING 
CONTINUOUS WEBS 

BACKGROUND TO THE INVENTION 

This invention relates to a device for interconnecting 
the ends of lengths or webs of material particularly, but 
not exclusively, webs of cardboard. 
Various devices have been proposed for intercon~ 

necting the ends of lengths of material travelling at high 
speed but all suffer from drawbacks of one kind or an 
other. 
The object of the present invention is to provide an 

improved device of this type suitable for joining lengths 
of material travelling at high speed. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided 
a device for the interconnection of two travelling sheets 
end to end, particularly sheets of cardboard, unwound 
from reels, comprising a support which pivots about a 
horizontal axis, with two mandrels mounted thereon 
accommodating an unwinding reel and a new reel re 
spectively. A rotary device is provided for cutting the 
material on the substantially unwound reel, said device 
including a cylinder, a motor for rotating the cylinder, 
which latter bears a blade extending transversally of the 
sheet, a device for transmitting motion from between 
the bladeholding cylinder to each of the mandrels, and 
means by which the mandrel bearing the new reel can 
be selectively coupled to the blade-holding cylinder, in 
order to start and rotate this mandrel synchronously 
with the said blade-holding cylinder, and in order to 
brake the mandrel bearing the delivery reel so that the 
surface speed of that reel matches the surface speed of 
the new reel the motion of which is about to begin. 

SUMMARY OF THE INVENTION 

According to a preferred feature of the invention, the 
pivotal support comprises two web units, engaging as 
sociated with the two mandrels, each unit comprising 
two return cylinders over which the sheet in course of 
being unwound passes from the reel mounted on the 
mandrel, and a counter-blade extending transversely of 
the sheet and accommodated between the two return 
cylinders and borne by levers pivotably mounted on the 
support, means being provided by which, during the 
operation of cutting the sheet, the said levers are 
caused to pivot, the counter-blade thus being moved 
into the active position in which it interacts with the 
blade borne by the rotary cylinder. 
The connection device to which the invention relates 

enables the operation of interconnecting two sheets of 
material, travelling at a high speed, to be rendered far 
easier. The fact is that it is sufficient, during the passage 
through the apparatus of the sheet in course of being 
unwound, to place the blade-holding cylinder of the ro 
tary cutting device in front of a ?rst ?xed reference 
mark and to place an adhesive band, provided at the 
end of the outermost turn of the new reel, opposite a 
second reference mark of which the position in relation 
to the ?rst depends on the diameter of the reel, in order 
to ensure the correct relative positions, owing to the 
motion transmission to the mandrel bearing the new 
reel, from the rotary cutting device. The apparatus to 
which the invention relates provides a high degree of 
accuracy in the interconnection of the two sheets of 
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2 
material, the gap between the edges of the two sheets 
never exceeding the acceptable tolerance limits. 
The ways in which the blade-holding cylinder is con 

structed and operated is calculated in such a way that 
the cutting operation will not take place perpendicu~ 
larly to the edges of the sheet, so that the interconnec 
tion passage of the two sheets, between printing rollers, 
will not cause any sudden jump. The beginning of the 
new sheet will thus be cut on the same slant. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a schematic vertical section through an au 
tomatic device for interconnecting two sheets of mate 
rial end to end, in accordance with the invention. 
FIG. 2 is a schematic horizontal section taken along 

lines 2——2 in FIG. 1 through the rotary device for cut 
ting the material and selectively driving the reels. 

DESCRIPTION OF PREFERRED EMBODIMENT 

The device shown in FIG. 1 comprises a frame 1 con 
sisting of two parallel vertical uprights on which is 
mounted a support 2, consisting of two parallel vertical 
arms 3 and pivotable about a horizontal axis X. Each 
of the arms 3 pivots on the adjacent upright of the 
frame 1, about a shaft 4 with the axis X. Each arm 3 is 
of symmetrical shape in relation to the axis X and bears 
two diametrically opposite mandrels 5 and 6. 

In the position shown in FIG. 1 the upper mandrel 5 
bears a reel A from which a continuous web or sheet 

7, e.g. of paper or cardboard, is delivered at a high 
speed. The lower mandrel 6 bears a new reel B of sheet 
material 7’ in readiness for splicing to an end portion 
of web 7 the outer end of sheet 7' being cut on a slant. 
This outer end is to be connected, at a certain moment, 
to an end of the sheet 7, without interrupting the pas 
sage of this latter. For this purpose the outermost turn 
of the new reel B, in readiness, is fitted at its extremity 
with an adhesive band 8 the adhesive side of which 
faces towards the exterior and which is half engaged 
underneath the extreme portion of the sheet forming 
the reel B. This adhesive connecting band 8 is held on 
the new reel by two small transversal adhesive bands 
attached near the edges of the reel. 
The pivoting support 2 bears two identical units asso 

ciated respectively with the mandrels 5 and 6 and dia 
metrically opposite to each other and to a line perpen 
dicular to that passing through the axes of the said man 
drels 5 and 6. Each of these units comprises two return 
rollers 20, 9, 20a, 9a, rotatably mounted on the arms 
3, between which rollers is provided a counter-blade 
11, 11a, forming part of a cutting device marked 12 as 
a whole. This cutting device 12 comprises a rotary cyl 
inder 13 with a horizontal axis, rotatably mounted on 
the frame I of the machine and rotatable by an electric 
motor 14 (FIG. 2). The cutting cylinder 13 bears a 
blade 10 which extends transversely with respect to the 
sheet of material 7 and forms an acute angle with the 
counter-blade 11, 11a. Each counter'blade 11, 11a, 
which extends over the entire width of the device, is in~ 
tegral at its ends with two levers 15, 15a, pivoting about 
the shaft of the roller 9, 9a, the travel of these levers 
being limited by two ?ngers 16, 16a, engaging holes in 
the said levers 15, 15a. The pivoting movement of ei 
ther lever 15, 15a, is conti'olled by a jack 17 which is 
mounted on the frame 1 of the machine and having a 
rod 18 acting on the lower extremities of the levers 
when the latter occupy the cutting position, as is the 
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case with the levers 15 in FIG. 1. Furthermore, the le 
vers 15 and 150 are restored to the inactive position of 
rest by springs 50, 50a. 

In the lower part the device covered by the invention 
comprises an applicator roller 19 which is caused to ro 
tate by the unwinding of the sheet 7 and mounted at the 
lower end of two arms 21, pivoting on the frame 1 of 
the machine, about shafts 22. The pivoting movement 
of the arms 21 is controlled by a jack 23 articulated to 
the frame of the device. 
As may be seen from FIG. 1, the sheet 7 in the course 

of being unwound from the upper reel A passes over 
the upper reversing roller 20, in the immediate vicinity 
of the blade-holding cylinder 13, then onto the lower 
return cylinder 9, descends into the position required 
to enable it to be wound onto the applicator roller 19, 
and leaves this latter by moving horizontally towards 
the left. 
The selective driving device for the mandrels 5 and 

6 of the two reels A and B will now be described, par 
ticularly by reference to FIG. 2. 
As already mentioned, the blade-holding cylinder 13 

of the rotary cutting device is set in rotation by the 
motor 14. Two sprockets 25 and 26, situated on both 
sides of the cylinder 13, are mounted loose on the shaft 
24 of the blade-holding cylinder 13. With these sprock 
ets 25 and 26 are associated two clutches 27 and 28 re 
spectively, enabling them to be coupled to the cylinder 
13, and also two brakes 29 and 30 respectively, borne 
by the frame I of the device and enabling these sprock 
ets respectively, to be braked and immobilized, so that 
a predetermined tension can be applied to the sheet 7 
in course of being unwound. 
Chains 31 and 32, which form parts of movement 

transmission devices by which the mandrels 5 and 6 are 
set in rotation, respectively, pass over the sprockets 25 
and 16. The said transmission devices also include 
chain units indicated schematically and numbered 33 
as a whole, serving to drive the upper mandrel 5, and 
numbered 34 as a whole, serving to drive the lower 
mandrel 6. 
The transmission ratio of each of the transmission 

chain devices 33 and 34 is selected to ensure that the 
peripheral speed of the blade-holding cylinder 13 will 
be at least equal to or above the peripheral speed of the 
new reel B. This peripheral speed of the reel B is ad 
justed relative to that of the sheet of material 7. This 
can be done with the aid of a speed pick-up (not 
shown) situated in the path over which the said sheet 
7 passes and caused to operate in accordance with the 
indication of another speed pick-up 35 moving relative 
to the periphery of the new reel B of sheet 7'. 
The operation of the device covered by the invention 

will now be described. Let us assume, that, as described 
previously, the upper mandrel 5 bears the reel A that 
this reel A is about to reach the end of its unwinding 
process; and that the lower mandrel 6 is about to re 
ceive the new reel B, the sheet 7 ' of which is to be con 
nected to the sheet 7. Under these conditions the brake 
29, connected to the reel A, is the only one to be oper 
ated, the two clutches 27 and 28 and the other brake 
30 not being operated. The rotation of sprocket 25 is 
thus slowed up by the brake 29, and since this sprocket 
25 is coupled to the mandrel 5 of the reel A via the 
chain 31 and the transmission device 33, the reel A is 
likewise slowed up, thus ensuring the correct tension in 
the sheet 7. Furthermore, the other sprocket 26 is loose 
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4 
on the driving shaft 24 for the blade-holding cylinder 
13, which is at rest, as the motor 14 is not operated. 
While the reel A continues to unwind, a new reel B 

is placed on the lower mandrel 6 and caused to turn in 
such a way as to move the adhesive band 8, affixed to 
its outermost turn, into position opposite a reference 
mark which is provided on the frame 1 of the device 
and the position of which depends on the diameter of 
the reel. The blade-holding cylinder 13 is then caused 
to turn in such a way as to move the blade 10 into posi 
tion opposite a second reference mark borne by the 
frame 1. The clutch 28 is then operated in such a man 
ner as to couple the sprocket 26 to the blade-holding 
cylinder 13. From this moment onwards, therefore, the 
blade-holding cylinder 13 is drivingly connected with 
the mandrel 6 bearing the new reel B. 
The motor 14 is then started. It progressively sets in 

rotation the blade-holding cylinder 13 and therefore 
the new reel B coupled to it. The rotation speed of the 
cylinder 13 and of the reel B increases until their pe 
ripheral speeds becomes equal to those of the sheet 7, 
this condition being detected by the aforementioned 
speed pick-up means including pick-up 35. 
When the upper reel A has been sufficiently un 

wound the procedure for bringing about end-to-end in 
terconnection of sheets 7, 7' is initiated. This proce 
dure commences with the pressurization of the upper 
jack 17, which causes the levers 15 to pivot anti 
clockwise, as a result of which the counter-blade 11 is 
displaced towards the left and interposed on the path 
of revolution of the blade 10. This operation takes 
place shortly after the passage of the blade 10, i.e. the 
effective cutting of the sheet of material 7 will take 
place after about one rotation of the blade 10, when 
this latter will once again come in contact with the 
counter-blade ll. 
At a given time later, the lower jack 23 will be pres 

surized and will cause the two arms 2] bearing the ap— 
plicator roller 19 to be pivoted upwards, these elements 
then assuming the position indicated by the dot-and 
dash lines in FIG. 1. The applicator roller 19 thus 
causes the sheet of material 7 to come in contact with 
the peripheral surface of the sheet 7' on the new reel 
B, rotating at the same linear speed, after the passage 
of the adhesive band 8. 
At the moment of the cut, when the blade 10 is pass 

ing over the blade 11, the adhesive band 8 occupies a 
strictly de?ned position, owing to the relative angular 
position of the blade-holding cylinder 13 and the reel 
B both of which are then beginning to rotate starting 
from positions correlated with their respective refer 
ence marks. Their relative angular position is thereafter 
maintained by the transmission device 33, 34. Once the 
sheet of material 7 has been cut it follows the path 
shown in dot-and-dash lines in FIG. 1, and its rear part 
is pressed against the reel B, by the applicator roller 19, 
at the exact moment when the adhesive band 8 reaches 
the zone of contact between this roller and the reel B. 
This rear part of the sheet 7 is then pressed against the 
outwardly exposed part of the adhesive part 8, adhering 
to this band and driving the latter and also the begin 
ning of the outermost turn of the reel B, which is then 
pulled after the sheet 7 previously cut. The end-to-end 
interconnection operation is thus effected very accu 
rately, despite the high linear speed which preferably 
still prevails in the travel of the sheet 7. 
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The sheet 7, 7' having been connected on one side 
only, this operation now has to be carried out on the 
other side in the preferred embodiment of the inven 
tion. For this purpose a suction cylinder 36 is con 
nected by a chain 37 to the blade-holding cylinder 13. 
The cylinder 36 bears an adhesive band 42 (with the 
adhesive surface on the outerside) adhering thereto by 
suction and rotates at the same linear peripheral speed 
as the blade-holding cylinder 13. 
The sheet of paper or cardboard 7 normally rolls on 

a cylinder 38 borne by two articulated arms 39 and 
controlled by a jack 40, this cylinder 38 being posi 
tioned underneath an upper cylinder 41. 
After the cutting operation the jack 40 is pressurized 

in order to cause the cylinder 38 to re-ascend. This 
movement causes the sheet 7 passing through the appa 
ratus to come to roll against the suction cylinder 36 and 
also causes the sheet to be gripped between the cylin 
ders 38 and 41, which are loose on their shafts. 
This re-ascent takes place in such time that the con 

nection already produced on one side, by means of the 
adhesive band 8, is located just in front of the adhesive 
band 42 borne by the suction cylinder 36. This result 
can be obtained by controlling the cutting operation 
with a timing system, well known by itself. 
The adhesive band 42 then covers the joint of sheets 

7. The adhesive force of this band is greater than the 
suction force of cylinder 36. Thus the two adhesive 
bands 8 and 42 are then transported by the sheet of ma 
terial 7, 7', and are gripped between the rollers 38 and 
41. 
Once the cutting operation and the interconnection 

operation have been completed the reel A, which has 
been used up, is immobilized, by braking the sprocket 
25 to the maximum extend by means of the brake 29, 
which is connected by the chains 31, 33 to the mandrel 
of the reel A. 
The pressurizing of jacks 17 and 23 is then inter 

rupted, or reversed so that the applicator roller 19 re 
sumes its operating position, shown in full lines in FIG. 
1, and the counter-blade l1 resumes its position of rest, 
in which it is moved out of the way, under the action 
of the restoring spring 50. 
After the interconnection operation the engagement 

of clutch 28 is interrupted and the brake 30 is ener 
gized for example with electric current. This brake 30 
then applies a resistant torque to the sprocket 26 and 
therefore to the reel B, in order to impart an appropri 
ate tension to the sheet of material unwound from this 
reel. 
Together with the above operations the actuation of 

the brake 29 is interrupted, in order to release the other 
sprocket 25, and the motor 14 driving the counter 
blade 13 is switched offv The stationary mandrel S is 
then ready to receive a new reel, which will be con 
nected to the end of the reel B when all the material has 
been unwound from the latterv 
While the reel B is delivering material the support 2 

is pivoted by an angle of 180° in a clockwise direction, 
in order to convey the new reel B into the upper posi 
tion, in place of the reel A, from which all the material 
has been unwound beforehand. For this purpose cur 
rent is supplied to a motor 51 coupled to the shaft 4 by 
a chain 52. The return rollers 20a and 9a and the coun» 
ter-blade 11a are thus caused to assume the position 
previously occupied by the rollers 20 and 9 and the 
counter-blade 11. The sheet of material unwound from 
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6 
the reel B then moves onto the two return rollers 20a 
and 9a. 
The empty mandrel 5, now in the lower position, can 

be ?tted with a new reel when the reel in course of 
being unwound has delivered a sufficient quantity of its 
material. 

I claim: 
1. Apparatus for interconnecting two webs of mate 

rial, incident to travel thereof, comprising; 
a frame de?ning a horizontal axis; support means 
mounted on the frame for pivotal motion about 
said axis; ?rst and second mandrels each pivotally 
mounted on said support means for supporting and 
rotating respectively a ?rst web reel for unwinding 
a first travelling web of material at a high, periph 
eral, linear speed of travel, and a second web reel 
in readiness for delivery of a second web; 

means for cutting off said ?rst travelling web from 
said ?rst web reel, when said ?rst web reel ap 
proaches being totally unwound, to produce a 
transverse edge across the web, said means com 
prising a counter-blade mounted on said support 
means for movement between an inactive position 
and a cutting position of the counter-blade; a driv 
ing shaft joumaled on said frame, parallel to said 
axis; a motor for driving the shaft; rotary cutter 
means, comprising, a blade holder mounted on said 
shaft for rotation therewith; and a cutting blade 
mounted on said blade holder to cooperate with 
said counter-blade in the cutting position of the lat 
ter by cutting said first travelling web to produce 
said edge; 
transmission system, comprising, ?rst and second 
transmission wheels; ?rst and second clutches for 
coupling said ?rst and second transmission wheels 
respectively, to said driving shaft to drive them; 
?rst and second motion transmission means for 
transmitting motion from said ?rst and second 
transmission wheels, respectively, to the mandrels 
of said ?rst and second web reels; ?rst and second 
brake means for said first and second transmission 
wheels and thereby for said ?rst and second man 
drels and web reels, respectively; and control 
means for said ?rst and second clutch means and 
for said ?rst and second brake means, thereby en 
abling equalizing the linear, peripheral speeds of 
said ?rst and second web reels for splicing the ?rst 
and second webs; 

means for splicing said webs, comprising, means for 
juxtaposing an edge of the second web with the 
transverse edge of the first web and applying at 
least one adhesive band to the two edge" while be 
ginning the rotation of the second w’. ' reel and 
ending the rotation of the ?rst web reel by said ?rst 
and second clutches and brakes; and 

means for effecting the pivotal motion of said sup 
port, upon the splicing of said bands, and for 
thereby converting the second web reel into a web 
reel for further delivery ofa travelling web of mate 
rial. 

2. Apparatus according to claim 1 wherein said trans 
mission wheels are sprockets and said transmission 
means include chains engage by said sprockets. 

3. Apparatus according' to claim 1 additionally in 
cluding means for applying a second adhesive band to 
the edge portions of said two webs opposite the one ad 
hesive band. 
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4. Apparatus according to claim 3 wherein the means 
for applying a second adhesive band to said webs com 
prises suction means for holding the second band in 
readiness adjacent to the downstream from the means 
for applying said one adhesive band. 

5. Apparatus according to claim 1 including at least 
one pair of return cylinders on said support means and 
means for passing the travelling web of material over 
the two return cylinders; said counter-blade being 
mounted for a rocking motion between said return cyl 
inders. 

6. Apparatus according to claim 5 including jack 
means mounted on said frame for controlling the rock 
ing motion of the counter-blade. 
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8 
7. Apparatus according to claim I wherein said ?rst 

and second transmission wheels, ?rst and second 
clutches and ?rst and second brakes are coaxially 
mounted on said drive shaft. 

8. Apparatus according to claim 1 wherein said 
means for splicing includes an applicator roller and 
means for moving said applicator roller between a ?rst 
position, in which the ?rst travelling web is spaced from 
the second web reel, and a second position wherein the 
applicator roller presses the travelling web against the 
second web reel for attaching the adhesive band to the 
edges of the ?rst and second webs. 
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