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MECHANESIME FOR JONKING WEES OF MATTERAL 
James Gagg, BLondon, England, assignor to Molins 
Machine Company Limited, London, England, a British 

Fed Dec. E, 1961, Ser. No. 458,93 
Caias priority, application Great Britain Dec. 5, 1950 

2 Caimas. (C. 226-11) 
This invention concerns improvements in or relating to 

mechanism for joining the end of a web of material to 
the beginning of another web of similar material without 
having to stop the operation of the machine of which 
the mechanism is part. 

Mechanism for joining or splicing the end of an ex 
hausted web of material such as paper, board, cellophane, 
foil or other similar flexible materials for use in wrapping 
or packaging articles for merchandising, to the beginning 
of a fresh reel of the same material, without having to 
stop the attached machine is well known. Usually such 
mechanisms form attachments of considerable size or 
form separate machines and therefore suffer from the dis 
advantage of requiring additional floor space which may 
frequently not be available. The present invention Sup 
plies a much simplified form of web splicing apparatus 
which is of such conpact size as to be capable generally 
of being accommodated on existing machines without re 
quiring additional foor space and is applicable to ma 
chines in which the web is of comparatively narrow width. 

According to the present invention there is provided in 
a machine utilising a comparatively narrow Web of nate 
rial, apparatus for joining the end of a running web to 
the end of a further web while the machine is operating, 
the apparatus being included within the confines of the 
machine and comprising a stationary container, web feed 
ing means, means to cause the web feeding means to 
feed more of the running web into the stationary con 
tainer than is required by the machine so as to store there 
in a reserve of material, means to cause the web feeding 
means to discontinue feeding, and means to join together 
the ends of the running web and the further web while 
the web feeding means discontinues feeding. The web 
feeding means may comprise draw rolls arranged to feed 
the running web positively into the stationary container 
at the same speed as that at which the web is drawn into 
the machine, and to feed the web at a faster speed when 
it is desired to build up a reserve in the stationary con 
tainer, and may comprise means to draw the running web 
through the stationray container and through a pair of 
rollers located between the container and a reel of the 
running web, the said rollers being arranged to freewhee 
when the running web is so drawn. 
A pair of rollers may be arranged to feed the running 

web at a faster speed than the speed at which the web is 
drawn into the machine when it is desired to build up a 
reserve and at a slower speed when it is desired to exhausf 
the reserve. 
Means may be provided to tension the running web be 

tween the stationary container and the machine. 
Mechanism for joining or splicing webs of material 

according to the invention will now be described by way 
of exampie with particular reference to the accompanying 
drawings of which: 
FIGURE 1 is a diagrammatic arrangement in Section 

of one form of web joining mechanism, 
FIGURE 2 is a plan of part of FIGURE 1, 
FIGURE 3 is a diagrammatic arrangement in section 

of a further form of web joining mechanism, 
FIGURE 4 is a diagrammatic plan of mechanism for 

driving part of FIGURE 3. 
In FIGURES 1 and 2 a reel of material E is carried on 
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2 
a free running spindle 2, being located against sideways 
movement by means of fanges which are not shown. The 
web W from the reel i is fed in the direction shown by 
the arrow under an idler pulley 3 and over a splicing 
plate 4 to a further idler pulley 5. From 5 the web W 
is nipped between two draw rolls of which 6 is driven 
and 7 is free to rotate on its own shaft. Tension in the 
web W between the idler pulley 3 and the draw rolls 6 
and 7 is maintained by a tension weight 9 attached to one 
end of a flexible tension strip 9, the other end of which 
is fixed to an anchor A. The anchor is so positioned 
in relation to the idler pulley 3 that the flexible tension 
strip 10 holds the web against the idler and thereby keeps 
the Web in a state of constant tension for a constant rota 
tional speed of the draw roll 6. 
From the draw rolls 6 and 7 the web is led into a res 

ervoir 8 and thence via idler pulleys 12, 13, 14, 15 and 
16 to draw rolls 7 and 3. Tension is maintained be 
tween the reservoir 8 and the draw rolls 57 and 8 by 
means of a gate 9 on the reservoir. The gate E9 com 
prises a cover plate 28 and an upper edge 2E of the res 
ervoir, separated from each other by a small clearance. 
The underside of the cover plate 29 and the top side of 
the edge 21 are both covered with a soft material, such 
as felt or wool or velvet, which closes the clearance and 
places the web between the reservoir and the draw rolls 
if and 18 in a state of constant tension. The web which 
is fed from E7 and 18 can be used for any desired pur 
pose which since it is not part of this apparatus, will not 
be described. 
The driven draw roll 6 is keyed to a shaft 22 at one 

end of which a bevel gear 23 is driven by a further bevel 
24 at the end of a driving shaft 25. The driving shaft 25 
is in two parts which are connected by a clutch 26, the 
input end of the shaft being driven through a variable 
speed box. 27. A slot 3 is cut in the splicing plate 4 
through which projects an arm 29 of a micro-switch 28, 
the arm 29 being held in contact with the web W passing 
over the plate 4 by means of a spring 31. The micro 
switch 28 is connected to and operates the clutch 26. 
The operation of the web splicing apparatus will now 

be described. Before starting up the machine of which 
this apparatus forms a part, a fresh reel of material is 
placed on and fixed to the spindle 2 by means of a flange 
which is not shown. The web W is threaded under the 
idler 3, over the spicing plate 4, into the gate E9, over 
the remaining idlers and through the nip of the draw rolls 
E7 and 18. The tension weight 9 is placed in position 
with the result that due to the tension put into the web 
between the idler 3 and the draw rolis 6 . and 7 the arm 
29 is forced down against the action of the spring 33 thus 
opening the micro-switch 28. As soon as the micro 
switch opens, the clutch 26 closes thereby connecting up 
the two halves of the driving shaft 25. The variable speed 
box 27 is adjusted so that the peripheral speed of the 
draw roll 5 will be greater than the peripheral speed of 
the draw rolls 7 and 18. The machine is now ready to 
be started up. 
When the machine starts to run the draw rolls 6 and 7 

will feed the web into the reservoir at a faster rate than 
the draw rolls 7 and 8 can pull the web out through 
the gate 9. Thus a reserve of the web will start to build 
up in loops L within the reservoir. This reserve will be 
allowed to build up until there is sufficient material within 
the reservoir to be drawn out by the draw rolls 17 and 
3 whilst the reel 1 is stopped, a new reel placed in posi 

tion and the web joined or spliced, as will be described. 
As soon as sufficient web reserve is housed in the reser 
voir, which may occur just before the reel is exhausted, 
the output speed from the variable speed box may be re 
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duced so that the peripheral speed of the draw rolls 6 and 
7 is equal to that of the draw rolls 97 and E8. This will 
then ensure that as much web is removed from the res 
ervoir as is fed into it, with the reserve quantity remaining 
COnStant. 
The reel is allowed to continue running until all the 

material has been used. As soon as the end of the web 
has passed from between the flexible tension strip and the 
idler 3, tension will be released and the arm 29 will lift, 
thus opening the clutch 26 and stopping the rotation of 
the draw rolls 6 and 7. The response time of the elec 
trical circuit and the inertia of the mechanism is such that 
the end of the web is stopped before it has reached the 
right hand edge of the splicing plate as seen in FiGURE 
1. As soon as the end of the web is stationary the core 
of the reel is removed from the spindle 2, a new reel 
is replaced and the new web threaded between the fiex 
ible tension strip 10 and the idler 3. The new web is 
then abutted against the old web and a strip of adhesive 
material is fixed to the two ends to form a joint. Dur 
ing the time taken to form the joint the draw rolls 7 
and 18 have been using up the reserve housed in the 
reservoir. Consequently the speed of the variable speed 
box is adjusted so that once again the draw rolls 6 and 
7 feed more material into the reservoir than the draw 
rolls 17 and 18 pull from it. The cycle of operations 
then continue as described above. 
An alternative arrangement is shown in FIGURES 3 

and 4, which represent the addition of web-splicing ap 
paratus to a continuous rod cigarette making machine. 
A reel of cigarette paper GE is carried on a spindle E82, 
being held thereon by means of a flange which is not 
shown. The web W is fed over an idler pulley 63, 
a splicing plate 104, through draw rolls A06 and 387 
and from thence to a reservoir 98. From the reservoir 
the paper web W passes through a gate 59 over idler 
pulleys 12 and 13 to a printer 32 and from thence 
over further idlers 114 and 15 to a paper roll 433. 
From the paper roll 133 the web joins a garniture tape 
134 driven at constant speed by a tape drum É35. The 
tape 134 grips the web which is thus pulled at constant 
speed through the printer and over the idler pulleys from 
the gate 89 of the reservoir. 
The drive of the draw roll 96 is shown in Fig URE 

4 where 136 is a reversible electric motor, the direction 
of rotation of which can be changed by push button 
37 operating through a control panel 538. The push 

button 137 can also stop the motor 36. Keyed to motor 
shaft 139 is a gear 40 driving a shaft 14 through a 
gear 42. Fixed to the shaft 41 are gears 143 and 44. 
The gear 143 drives the draw roll shaft 522 through a 
gear 145 and a Spragg clutch 46 which is arranged to 
transmit the drive only when the gear 45 is driven in a 
clockwise direction as indicated by the arrow around the 
shaft 22. When the direction of rotation of the motor 
136 is reversed the gear 45 rotates in a counter clock 
wise direction and thus no drive is transmitted to the 
shaft 122. In this case, i.e. when the motor direction is 
reversed the drive is transmitted via the gear 44, gears 
i47 and 148, to gear 49 which is fixed to the input side 
of a Spragg clutch 50. Both the gear 49 and the 
Spragg clutch 50 are keyed to a shaft 5i and the clutch 
is arranged to drive the shaft 25 when the gear 49 is 
rotating in an anticlockwise direction as indicated by the 
arrow around the shaft 5B. Keyed to the shaft 15a is 
a gear 52 which engages and drives a further gear 153 
keyed to the draw roll shaft 122. Thus when the motor 
136 drives in one direction the drive is transmitted 
through the gears 146, 142, 143 and 145 to the draw roll 
shaft 122 and when driven in the opposite direction, the 
drive is transmitted through the gears 1469, 42, 544, A47, 
48, 149, 152 and 53 to the draw roll shaft 122. The 

alternative drives are made possible by arranging that 
the two Spragg clutches transmit a drive of opposite ro 
tational sign. Thus the clutch 146 only transmits power 
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4. 
when the gear 245 is driven in a clockwise direction as 
indicated by the arrow around the shaft 22. If the 
shaft 22 is driven in a clockwise direction or if the 
gear 145 is driven in an anticlockwise direction then no 
power is transmitted by the clutch 46. The other 
Spragg clutch 58 is arranged to transmit the drive only 
when the gear 49 is driven in an anticlockwise direc 
tion, i.e. as indicated by the arrow around the shaft 5i. 
Thus whatever the direction of rotation of the shaft E39 
of the motor there is one and one only path available for 
the transmission of power to the draw roll $6. The gear 
trains are also arranged so that the speed of the draw roll 
196 when driven through the clutch 146 is higher than it 
is when driven through the clutch 58 whilst by includ 
ing an additional three members in the gear chain driv 
ing through the clutch E50 the direction of rotation of 
the draw roll 66 is the same for both paths. 
The operaiton of the web splicing apparatus shown in 

FIGURES 3 and 4 differs from that shown in FGURES 
1 and 2 in that for normal feeding of the paper web 
there is no reserve in the reservoir 193 and the run of 
the web is as shown in FIGURE 3 by means of the 
hatched line. During such periods of web feeding the 
motor 36 is stopped by means of the push button 37. 
The draw rolls then free-wheel and are driven by the 
passage of the web between them, the web being pulled 
by the garniture tape 134. When the reel 501 reaches 
a predetermined diameter a roller 54 held against the 
reel periphery by the action of a spring 131 and carried 
on an arm A29 which pivots at 155 causes the free end 
of the arm 29 to actuate a micro-switch 23 which in 
turn starts up the motor 536 through the control panel 
38. The direction of the rotation of the motor when 

started in this way is such as to drive through the clutch 
149 whilst when the motor is running at full speed the 
peripheral speed of the draw Toll E66 is slightly greater 
than its free wheeling speed when the web is pulled 
through by the action of the gariture tape 134. 
As soon as the draw roll 136 is being driven at a 

slightly greater peripheral speed, in this case 10%, than 
speed at which the web is removed from the gate A9, 
then a reserve start to build up in loops L within the 
reservoir. The increased speed and the diameter of the 
reel A at which the micro-switch is actuated are so de 
signed that there will be approximately 20 seconds re 
serve in the reservoir when the paper from the reel 
connes to an end. Just before the paper comes to an 
end the motor 136 is stopped by the push button 437 
when the machine operator threads on a new reel and 
splices its end to the end of the previous reel, the web 
of which has been broken with the end to be joined left 
free on the splicing plate 549. The splice or joint is 
made exactly as previously described. 

TiTo get moving the web from the new reel the motor 
136 is statred by the push button 537. The direction of 
rotation of the motor is now such as to drive the draw 
roil i86 through the clutch 15-2. This will ensure that 
the draw roll 36 is run at a slightly lower peripheral 
speed, in this case 5%, than the speed at which the 
web is removed from the gate is, when the reserve 
loops L, if any reserve remains, will be used up. As 
soon as all the reserve is used up the web will again take 
up the course shown by the hatched line in FiGURE 3. 
Since the speed of the web being pulled by the garniture 
tape is greater than the peripheral speed of the draw 
roll 1636, the draw roll will free wheei as it is now again 
driven by the paper web. The motor 136 can be stopped 
and the cycle of operations repeated as soon as it be 
comes necessary to join up the web of a new reel. 
What I claim as my invention and desire to secure by 

Letters Patent is: 
1. in a continuous rod cigarette-making machine, a 

pair of draw rolls for a drawing web from a reel of 
cigarette paper and feeding it into a stationary container 
in which a reserve of said web is accumulated, stored and 
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used while its trailing end is joined to the free end of a 
new web, web feeding means driven at a fixed speed 
for feeding said web continuously from said container 
to the cigarette-forming portion of said machine, means 
to drive said pair both faster and slower than said web 
eeding means and means to cause said pair of draw 
rolls to freewheel when the linear speed of said web is 
greater than their peripheral speed. 

2. Apparatus as claimed in claim 1, wherein said con 
tainer comprises means to tension said web before it 10 
reaches said web feeding means. 
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