
Nov. 21, 1967 R. w. DAVIES 3,354,019 
MECHANISM FOR PRODUCING AND APPLYING TEAR STRIPS 

Filed Nov. 10, 1964 2 Sheets-Sheet 1 

five ml} ’ 

@M, (M5 mggrgg/ggm 



Nov. 21, 1967 R. w. DAVQIES 3,354,019 
MECHANISM FOR PRODUCING AND APPLYING TEAR STRIPS 

Filed Nov. 10, 1964 2 Sheets-Sheet 2 



United States Patent 0 
1 

3,354,019 
MECHANISM FDR PRODUCING AND 

APPLYING TEAR STRIPS 
Robert William Davies, London, England, assignor to 
The Molins Organisation Limited, London, England, a 
corporation of Great Britain 

Filed Nov. 10, 1964, Ser. No. 410,073 
Claims priority, application Great Britain, Nov. 13, 1963, 

44,733/63 
7 Claims. (Cl. 156—519) 

This invention relates to mechanism for producing tear 
strips and applying the tear-strips to a web of wrapping 
material, and is an improvement in or modi?cation of 
the invention forming the subject of our copending United 
States application Ser. No. 276,846 ?led Apr. 30, 1963, 
now Patent No. 3,250,659. 
The invention of our said copending application is 

broadly de?ned therein as mechanism for producing tear 
strips and applying the tear-strips to a web of wrapping 
material, in which tear-strips are severed from a web of 
tear-strip material by cutting the latter transversely of its 
length, comprising means to continuously feed the wrap 
per web, a movable (e.g. rotatable) knife arranged to co 
act with a ?xed knife to periodically sever a strip of the 
tear-strip material from its web, and a transfer member 
arranged to oscillate in timed relationship with the opera 
tion of the movable knife so as to be capable of moving a 
strip so severed from a position adjacent to the ?xed 
knife into contact with the wrapper web so that it can 

. be joined thereto, and of returning to move a further 
severed strip from the said position into contact with 
the wrapper web. ‘ 

Such a mechanism has various advantages, and it may 
be noted that the preferred form of mechanism described 
in said copending application is so arranged that the tear 
strip material may be supplied to the mechanism in strips 
of width equal to the length of tear-strip desired; this is 
more convenient and economical than supplying the tear 
strip material in strips of width equal to that of the tear 
strip desired as has been a common expedient. However, 
in the said preferred form of mechanism the strips are 
laid across the width of the wrapper web, so that said web 
may be kept continuously in motion as the time taken for 
the web to travel through the distance by which succes— 
sive strips are to be separated is available for cutting the 
strip and bringing it to the wrapper web. 

It is not always convenient to have the tear-strips 
applied across the width of the wrapper web, but once the 
question of applying the tear-strips parallel to the length 
of the wrapper web is considered, it becomes apparent 
that there is a difficulty in doing so unless the Wrapper 
web is moved intermittently, or unless gaps between the 
adjacent ends of successive strips can be tolerated, which 
is not usually the case. 

Brie?y, this di?iculty may be explained as follows: a 
certain time is necessarily required for the cutting of a 
strip and its transfer to the wrapper web. Once laying of 
one strip on the web is complete there is therefore an 
interval before laying of another strip can commence, 
and thus there will be a gap on the web between succes 
sive strips unless the web remains stationary during said 
interval. 

It is an object of the present invention to provide an 
improved or modi?ed form of mechanism which is capa 
ble of laying a succession of tear-strips on a continuously 
moving wrapper web, parallel to the length of the latter, 
without undesired gaps between successive strips. 
According to the present invention, there is provided a 

mechanism as claimed in claim 1 of United States applica 
tion Ser. No. 276,846 including a second transfer mem 
ber, the two transfer members being disposed at positions 
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spaced along the length of the wrapper web by a distance 
not less than the length of one tear-strip and operable 
simultaneously to move two tear-strips progressively into 
contact with the wrapper Web to lie parallel to the length 
thereof, and the knives being arranged to sever two tear 
strips at a time. 

It should be understood that when the spacing between 
the positions of the transfer members is equal to the 
length of one tear-strip, then there will be no gaps or 
overlaps between adjacent tear-strips when they have 
been placed on the wrapper web, but that such gaps may 
be created if desired by making said spacing larger. 
The knives may be‘ arranged to sever the tear-strips 

from a single web of tear-strip material whose width 
equals twice the length of a single tear-strip or from two 
webs each equal in width to the tear-strip length. In either 
case it is also preferred to employ two movable knives 
so that the two tear-strips of each pair are severed simul 
taneously, one movable knife cutting from one edge to 
the centre of the single web while the other movable 
knife cuts from the centre to the other edge. When the 
tear-strips are cut from a single web, a slitter in the form 
of a rotatable circular knife may be provided to divide 
the web along its centre line. 

In one particularly preferred embodiment of the inven 
tion, each movable knife and each transfer member is in 
the form of a segment (conveniently a semi-circular seg 
ment) of a disc and each movable knife is carried on a 
shaft parallel to, and connected by gears with, a shaft 
carrying the cooperating transfer member; the gearing be 
tween said shafts is such that whenever the knife rotates, 
the transfer member rotates at the same speed but in the 
opposite sense, and said gearing also meshes with a rack 
extending parallel to the length of the wrapper web and at 
right-angles to a plane containing the axes of said two . 
shafts, the shafts being journalled in a carriage which is 
reciprocable parallel to the length of said wrapper web. 
By moving two tear-strips and placing them 011 the 

wrapper web simultaneously, at spaced positions along 
the length of said wrapper web, it will be appreciated that 
there must be a time interval after each tear-strip mov 
ing operation, to allow movement of the wrapper web to 
carry the tear-strip delivered by the “upstream” transfer 
member past the “downstream” transfer member and thus 
avoid overlap of tear-strips. This time interval allows for 
the severance of further tear-strips and proper position 
ing of the transfer members for delivery of the next two 
tear-strips, without interruption of the movement of the 
wrapper Web. _ 

In order that the invention may be well understood, the 
afore-mentioned preferred embodiment thereof will now 
be described in more detail, reference being made to the 
accompanying drawings, in which: 
FIGURE 1 is an end view, partly in section, of a mecha 

nism embodying the invention. 
FIGURE 2 is a front view, also partly in section but on 

a smaller scale, of the‘ mechanism of FIGURE 1; and 
FIGURES 3, 4 and 5 are diagrammatic views, show 

ing only certain of the parts visible in FIGURE 2, in po 
sitions they assume at successive stages of operation. 

Referring ?rst to FIGURES 1 and 2, the mechanism 
shown comprises a carriage 1 slidably carried on two 
parallel horizontal rods 2. A link 3 and bell-crank 4 con 
nect the carriage 1 to a cam-follower roller 5 which rides 
on a cam 6, a spring 7 serving to maintain said cam-fol 
lower roller 5 in contact with the ‘cam 6. The bell-crank 
4 has a ?xed point at 43. The cam 6 is so formed as to 
produce a reciprocatory motion of the carriage 1, to and 
fro along the rods 2; the exact nature of such recipro 
catory motion will be seen from the description of oper 
ation of the mechanism to be given hereinafter. 
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The carriage 1 carries, in suitable journals, six shafts 
all extending horizontally; said shafts are arranged in two 
sets of three, viz. a left-thand set ‘containing shafts .8, 9, 
10 and a right-hand set containing shafts 8a, 9a, 10a, and 
all three shafts of each set lie in a common vertical plane 
extending at right-angles to the axes of the rods 2. Corre 
sponding shafts of the two sets, moreover, lie in common 
horizontal planes, i.e. shafts 8 and 8a are in one hori 
zontal plane, shafts 9, 9a in a lower horizontal plane, and 
shafts 10, ‘10a in a third horizontal plane at a lower level 
again. The spacing between the vertical planes of the two 
sets of shafts is equal to the length of one tear-strip. 

Shaft 8 carries a semi-circular knife 11, shaft 9‘ a semi 
circular transfer member 12, and shaft 10‘ a heated seal 
ing wheel 13, all these three parts 11, 12, 13 being in 
vertical alignment at the forward ends of their respective 
shafts (FIGURE 1). At the rear ends of the said shafts 
are mounted three pinions, namely pinion 14 on shaft 8, 
pinion 15 on shaft 9, and pinion 16 on shaft 10. The 
pinions 14, 15, 16 are all of the same size and number 
of teeth and pinions 14, 16 are both in mesh with pinion 
15; the shaft 9 has a rearward extension 17 carrying a 
further pinion 18 which is meshed with a horizontally ex 
tending rack 19, the right-hand end (as seen in FIGURE 
2) of the rack 19 carrying a, cam-follower roller 20 held 
in engagement with a rotatable cam 21 by a compression 
spring 22 which urges rack 19 to the right (FIGURE 2). 
The cams ‘6, 21 are arranged to be rotated at the same 
speed "by common driving means (not shown). 

Shafts \8a-10a have similar associated parts, to which 
the same references are applied, ‘with the addition of the 
su?ix “a.” It will be appreciated, however, that there is 
only one rack 19, engaging pinion 18a as well as pinion 
18.1 
Wheels 13, 13a are (as mentioned above) heated 

wheels, i.e. each has an internal electric heating element 
and is ?tted with slip rings to permit current supply there 
to; such wheels are well known and therefore the detailed 
structure of these wheels is omitted from the drawings to 
avoid undue complexity. 
Member 12 (and member 12a) is as noted a semi-cir 

cular transfer member. Said member is provided with a 
plurality of ports 23 (-FIGURE 1) in its periphery, each 
leading to a short radial passage 24 (FIGURE 2) com 
municating with a port 25 (FIGURE 1) in the rear face 
of the member 12. A boss 26 forming part of carriage 1, 
and serving to support one of the journals of shaft 9, ex 
tends to the rear face of member 12. The boss 26 is how 
ever of substantially smaller diameter than the member 
12 and carries a block 27 of such dimensions as to cover 
the rear face of member 12 (when the latter is positioned 
as shown in FIGURE 2) su?‘iciently to prevent access of 
atmospheric air to the ports 25 in said rear face; the block 
27 is slidable on boss 26 and is held against the rear face 
of member 12 by springs 28, so that an arcuate groove 29 
in the front face of said block is in register with the ports 
25 while the member 12 is in the position shown in FIG 
URE 2. Groove 29 is connected by a passage ‘30 and flex 
ible pipe 31 to a suction pum-p (not shown). Thus if a 
tear-strip is caused to lie around the periphery of mem 
ber 12, while the latter is positioned as shown in FIG 
URE 2, atmospheric pressure will act on the outer sur 
face of the tear-strip while its inner surface, i.e. the sur 
face in contact with member 12, will be subject to sub 
atmosperic pressure via ports 23 and therefore the tear 
strip will be pressed against the member 12. 

Knives 11, 11a cooperate with a ?xed knife 32 (FIG 
URE l) to cut two tear-strips from a pair of 'webs 33 of 
tear-strip material in a manner to be described. The webs 
33 are fed over a horizontal plate 34 (on which knife 32 
is carried) by feed rollers 35, 36- from a supply reel (not 
shown). 

'Each of the webs 33 is of width equal to the length of 
the tear-strip desired and feed rollers 35, 36 are arranged 
to be intermittently driven in synchronism with the rota 
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4 
tion of cams ‘6, 21; each movement of the rollers 35, 36 
is such that the webs 33 are advanced by the width of a 
tear-strip. 
The mechanism further includes two feed rollers 37, 

38, mounted to either side of the carriage 1, over which 
a wrapper web 39 is fed; rollers 37, 38 are arranged hori 
zontally, parallel to shafts 8—10, and at such a height 
that the wrapper web travels horizontally from roller 37 
to roller 38 at the level of the highest point of wheel 13 
(and wheel 13a). As will be understood from FIGURE 
1, the web 39 runs over wheels 13, 13:; so that said wheels 
traverse the centre-line of the lower surface of said web. 

After passing roller 37 and before reaching wheel 13a, 
the web 39 passes under an applicator wheel 4-0v which 
applies a narrow band of adhesive centrally on the upper 
surface of the web. 

Finally, it will be noted that in FIGURE 1 there are 
shown a pair of rotary knives 41, placed between feed 
roller 35 and feed rollers 36 for the webs 32 of tear-strip 
material. The provision of knives 41 enables a single web 
of tear-strip material, of width equal to twice the desired 
length of a tear-strip, to be supplied, such double-width 
web is fed over roller 35 and cut along its centre line by 
knives 411 to provide the desired two webs at rollers 36. 

Turning now to the operation of the mechanism whose 
structure has been described, the rollers 37, 38 and wheel 
40 rotate continuously so that the wrapper 39 advances‘ 
at a constant speed, moving from right to left as seen in: 
FIGURE 2. 
Cams 6 and 21 also rotate continuously, and cam 6, 

together with spring 7, follower roller 6, bell-crank 5, 
and link 4, causes the carriage 1 to reciprocate on bars 2. 
A cycle of operation may be considered as starting with 
the parts in the positions shown in FIGURE 2, the car 
riage 1 and the rack 19 each then being positioned as far 
to the left as it can go. First, cam 6 and spring 7 cause 
the carriage 1 to move to its extreme right-hand position, 
while cam 21 and spring 22 maintain the rack 19 sta 
tionary. Pinion 18, meshed with the rack 19, is com 
pelled to move with the carriage 1 in which shaft 9 is 
journalled, hence the pinion 18, shaft 9 and member 12 
are compelled to rotate; through pinions 15, 14 the shaft 
8 and knife 11 are turned, also through pinion 15, 16 the 
shaft 10 and Wheel 13 are also turned. The relative sizes 
of the parts and numbers of teeth on the pinions are so 
selected that, with a full movement of the carriage 1 from 
one extreme position to the other, each of the shafts 8, 9, 
10 rotates through one half revolution (i.e. 130°) and 
in the course of the initial left-to-right movement of the 
carriage now being considered, shafts 8 and 10 rotate 
clockwise (still referring to FIGURE 2) while shaft 9 
rotates anticlockwise. 
At the start of operation, moreover, it is assumed that 

the webs 33 are projecting past the plane of knife 11 
(and knife 11a). Now as the carriage 1 makes its move 
ment to the right, knife 11 rotates clockwise and therefore 
rolls across one of the webs 33; knife 11 in cooperation 
with ?xed knife 32 cuts the Web, severing the projecting 
portion thereof which falls through a short distance (see 
FIGURE 1) until it engages the periphery of member 
12, where it is held by atmospheric pressure, due to the 
suction applied through ports 23. At the same time the 
member 12 is rolling along just below the lower surface 
of the web and hence at the end of the left-to-right move 
ment of the carriage 1 the projecting portion of the web 
33 has been severed to form a tear-strip which is lying 
around the periphery of transfer member 12. The signi? 
cant parts are now placed as illustrated in FIGURE 3, 
the tear-strip being indicated at 42. 

Next, the cam 21 and spring 22 cause the rack 19 to 
move to the right; the distance the rack travels is suffi 
cient to rotate the member 12, and necessarily the knife 
11 and Wheel 13, through one half-revolution, the mem 
ber 12 now turning clockwise while knife 11 and wheel 
12 turn anti-clockwise. The parts are thus brought to the 
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position of FIGURE 4. There need not be a stop at this 
position as the next stage of operation requires a further 
or continued movement of the rack 19 to the right, caus 
ing a further half-revolution of each of the members 11, 
12 and 13. During this stage the rack 19 should move at 
the speed of the wrapper web 39 (although travelling in 
the opposite direction) as then the periphery of member 
12, at its lowest point, is at any instant equal to that of 
the wrapper web, and there is no relative movement be 
tween the tear-strip and wrapper web in the direction of 
travel of the latter. As ports 25 reach their lowest posi 
tions, they cease to communicate with the arcuate groove 
29, and suction is therefore removed from the inner face 
of the tear-strip as it comes into contact with the web 39. 
Said strip is therefore laid upon the web 39, upon the 
band of adhesive deposited by applicator wheel 40 and 
the strip and web are pressed ?rmly together in the nip 
of member 12 and heated wheel 13. This pressure, to 
gether with the heat applied by heated wheel 13, acts 
upon the adhesive to secure the tear-strip ?rmly to the 
web. 
To complete the cycle of operations, the cam 21 re 

turns rack 19 to its extreme left-hand position, and simul 
taneously cam 6 returns carriage 1 to the left. The rack 
has to travel twice as far as the carriage, having previously 
made two successive moves to the right, hence during re 
turn the rack moves to the left relative to the carriage. 
As a result, member 12 rotates anti-clockwise, knife 11 
and wheel 13 clockwise, through one half-revolution in 
each case and the parts are thus returned to the positions 
of FIGURE 2. 
During the last two stages of operation, i.e. while the 

rack 19 makes its second move to the right and while the 
rack 19 and carriage 1 simultaneously return to the left, 
the knife 11 is out of engagement with the ?xed knife 32; 
during the former movement knife 11 is moving anti-clock 
wise from the position of FIGURE 4 to that of FIGURE 
5, while during the return movement knife 11 is moving 
clockwise from the position of FIGURE 5 to that of FIG‘ 
URE 2. During either of the periods occupied by these 
operations, therefore, the webs 33 may be advanced and 
the rollers 35, 36 are accordingly arranged to turn, during 
one or other of these periods, through a sut?cient angle 
to feed forward a length of web equal to the desired width 
of tear-strip, so that this length of web projects past the 
?xed knife 32 in readiness for the next cycle of operations. 
We prefer to arrange for this movement to occur when 
only the rack is moving, rather than during carriage re 
turn, as during carriage movement there is always a possi 
bility that the relative motion between the carriage and 
web 33 may cause some disturbance of that Web; further 
more it is convenient to drive rollers 35, 36 (through a 
suitably controlled clutch or the like) from the common 
drive means for cams 6 and 21, and said drive means will 
be more lightly loaded during rack movement than when 
the carriage 1 is being moved, thus to drive rollers 35, 36 
during rack return will tend to make more constant the 
loading of the drive means. 
While the foregoing operations are occurring obviously 

the members 11a, 12a and 13a will operate exactly as do 
members 11, 12 and 13 respectively and simultaneously 
therewith. Thus whenever member 12 lays a tear-strip on 
web 39, a second tear-strip is laid on said web by member 
12a. As the vertical planes containing the two sets of shafts 
8-10, 8a—16a, are separated by the length of a tear-strip, 
it will be apparent that teh two strips are laid simu1ta~ 
neously on the wrapper web in exact end-to-end abutment. 
When each pair of strips has been so laid, then the strip 
laid by member 12a must be allowed to travel with the 
wrapper web 39 for a distance equal to its own length be 
fore ‘further strips are laid on the web; further or less 
travel will produce overlaps or gaps respectively between 
the trailing stn'p (laid by member 12a) of one pair and 
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the leading strip (laid by member 12) of the next pair. 
Thus the leftward movement of rack 19, the rightward 
movement of carriage 1, and the rightward movement of 
rack 19, must all occur in the time taken for the wrapper 
web to travel the length of one tear-strip; the leftward 
movement of the carriage 1, during which the strip is laid 
on the web, then must occupy equal time. It will be ap 
parent that these requirements govern the design of cams 
6, 21 and those interconnections of the various parts of the 
mechanism which determine their relative speeds. 

It 'will be understood that the foregoing detailed descrip 
tion is given by way of example only, and indeed various 
changes or modi?cations may be made in the structure 
of the said mechanism without departing from the scope 
of the invention. 

I claim: 
1. Mechanism for producing tear-strips and applying 

the tear-strips to a web of wrapping material, in which 
tear-strips are severed from a web of tear-strip material 
by cutting the latter transversely of its length, comprising 
means for continuously feeding the wrapper web, means 
for periodically advancing a web of tear-strip material, a 
?xed knife, a movable knife arranged to coact with said 
?xed knife to periodically sever two strips from the web 
of tear-strip material, said movable knife and said web 
advancing means being arranged to operate alternately, 
two transfer members arranged to oscillate simultaneously 
in timed relationship with the operation of the movable 
knife so as to move the strips so severed from positions 
adjacent the movable knife into contact with the wrapper 
web, so that the said strips can be joined thereto and re 
turn to move further severed strips similarly, said two 
transfer members being disposed at positions spaced along 
the length of the wrapper web by a distance not less than 
the length of one tear-strip. 

2. Mechanism as claimed in claim 1, in which the knives 
are arranged to sever the tear-strips from a single web 
of tear-strip material whose width equals twice the length 
of a single tear-strip. 

3. Mechanism as claimed in claim 2, including a slitter 
in the form of a rotatable circular knife arranged to di 
vide the single web along its centre line. 

4. Mechanism as claimed in. claim 1, in which the knives 
are arranged to sever the tear-strips from two webs of 
tear-strip material each of width equal to the tear-strip 
length. 

5. Mechanism as claimed in claim 1, including two 
movable knives arranged to sever each two tear-strips 
simultaneously. 

6. Mechanism as claimed in claim 5 in which one of 
the two movable knives is arranged to cut from one edge 
to the centre of a single web of tear-strip material and the 
other movable knife is arranged to cut from the centre 
to the other edge of said single web. 

7. Mechanism as claimed in claim 6, including one 
shaft carrying the movable knives, a further shaft parallel 
to said one shaft and carrying the transfer members, each 
movable knife and each transfer member being in the form 
of a segment of a disc, gearing interconnecting said shafts 
so that whenever the knives rotate the transfer members 
rotate at the same speed but in the opposite sense, a rack 
extending parallel to the plane of the Wrapper web and at 
right-angles to a plane containing the axes of the two 
shafts, said rack meshing with said gearing, and a carriage 
reciprocable parallel to the length of the wrapper web, 
said shafts being journalled in said carriage. 
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