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(54) Bursting apparatus

(57) In a bursting apparatus which
separates one or two continuous webs
12 of material along transverse lines of
weakening thereon, the material is fed
through two pairs 22, 24; 38, 40 of
rollers driven by suitable driving appar-
atus, a breaker roller 32 being mounted
between the two pairs of rollers and
having axially mounted spheres 34 to
promote discrete points of increased
tension along the transverse line of

weakening. Magnetic clutch 82 and
magnetic brake assemblies halt rotation
of one pair 22, 24 of rollers upstream of
the transverse line of weakening, while
the other pair of rollers 38, 40 continues
to grip and feed the material. The
resultant longitudinal tension along the
material promotes rupture at the trans-
verse line of weakening. The bursting
operation is repetitive and continuous.
Separated sheets may be successively
transported or stacked after passing
through the rollers.
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GB 2039265 A 1

SPECIFICATION
Bursting apparatus

5 This invention relates to bursting apparatus and
more particularly to the separation (tearing) of a
continuous web of material along transverse lines of
weakening.

Forms of stationery are often preprinted on a

10 continuous web of perforated material. Such forms
are conventionally used in billing and other typical
business transactions. The continuous series of
forms requires processing for end use such as
mailing. This may require bursting or separating the

15 forms, as well as the performance of the end

functions of stacking, stamping, sealing, inserting,

collating (for additional enclosures) and folding. The
aforesaid end functions are all provided for with
existing equipment in one continuous process.

There is, however, need for an inexpensive appar-

atus that performs a separating function and that can

be integrated with existing paper handling equip-
ment. The present invention fulfills this need by
using a novel principle of operation as hereinafter

25 described in detail.

U.S. Patent No. 704,472 teaches the use of two
pairs of rollers driven at different relative speeds to
effect sufficient tension on perforated paper directed
between them to cause separation. Apparatus of that
general class often require two distinct means for
driving pairs of rollers at different rates of speed,
complex gear or pulley systems for effectuating
different roller surface velocities derived from the
same drive means, or rollers with different radii each
of which systems entails its own special set of
problems, not the least of which is cost due to
complexity.

U.S. Patent No. 773,816 teaches the use of a
braking mechanism in a ticket dispensing system to
40 halt infeed rollers without affecting the outfeed

rollers. The braking mechanism in that system
consists of a cam mounted on a shaft which forces a
flap against a spring-assisted lever at predetermined
intervals. Besides the eventual inoperativeness of

45 that system due to component misadjustment and
fatigue, that system suffers from the following
drawback: tickets of only one length may be sepa-
rated, said length being a function of the shape and
circumference of the cam.

50 The use of a solenoid clutch in combination with a
clamping bar is taught in U.S. Patent No. 3,888,399,
assigned to the present assignee. A segmented
burster roller is rotated once per cycle, each time a
continuous series of forms is advanced to a prede-

55 termined bursting position. Drive to the infeed
rollers is disengaged after each cycle to allow the
burster roller to separate a form from the continuous
series of forms. A timing cam ensures disengage-
ment of the infeed rollers and rotation of the burster

80 roller at the proper time, as predetermined by the
form length in that system. A method of bursting
without recourse to intermittent advancement tech-
niques, however, is thought to represent an im-
provement in the burster art by using less moving

65 parts and thus extending the life of the mechanism.
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According to the invention there is provided a
bursting apparatus for conveying a web of material,
on which are disposed successive transverse lines of
weakening, along a longitudinal path from an up-
stream position to a downstream position, and for
separating said web along a transverse line of
weakening, comprising:

a) a longitudinally extending housing:

b) a first pair of vertically spaced rollers rotatably
supported by said housing transverse to web travel
path;

c) a second pair of vertically spaced rollers rotat-
ably supported by said housing downstream of the
first pair of rollers;

d) a breaker roller mounted on said housing
transverse to the web trave! path intermediate the
first and second pairs of rollers for causing longitu-
dinal tension along said web of material thereby
creating a tendency to rupture along the transverse
line of weakening;

e} means for driving the first and second pairs of
roflers;

f) a magnetic brake supported by the housing; and

g) a magnetic clutch for selectively disengaging
said drive means from the first pair of rollers
whereby when said web of material is simultaneous-
ly gripped by both of said pairs of rollers, severance
of the web is promoted along the transverse line of
weakening when said line is disposed intermediate
the first and second pair of rollers.

There is particularly disclosed herein appaaratus
wherein one or two webs of material are longitudin-
ally conveyed along a path of travel and are
separated along lines of perforations substantially
perpendicular to the direction of travel. The inven-
tion also provides a method of bursting.

The apparatus illustrated herein comprises two
pairs of feed rollers perpendicular to the path of
travel through which the web is fed. A breaker roller
is located in the path of travel between the two pairs
of feed rollers for increasing tension along the line of
web perforations and causing the webs to rupture
along that line. A magnetic brake and a magnetic
clutch are connected to opposite ends of the first
feed roller. The clutch and brake work together to
slow and halt the first pair of feed rollers at
predetermined times, as controlled by an electronic
timing circuit. Since the second pair of feed rollers is
driven at a constant and continuous rate of speed,
severance of the webs is promoted along the line of
perforations. The separation of one or two webs of
material is continuous and repetitive.

The invention will be better understood from the
following non-limiting description of an example
thereof given with reference to the accompanying
drawings in which;-

Figure 1 shows a perspective front view of the
bursting apparatus according to this invention oper-
ating on a continuous web of forms.

Figure 2is a conceptual side view in section of the
bursting apparatus of Figure 1.

Figure 3 is an enlarged conceptual isometric view
of the breaker roller operating on a continuous web
of forms.
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Figure 4is a perspective rear view of the bursting
apparatus operating on a continuous web of forms.

Figure 5 is an enlarged perspective rear view of a
drive means of the illustrated apparatus.

Figure 6 is a schematic diagram of an electronic
system for controlling the bursting apparatus.

Referring now to Figures 1 and 2, there is shown a
continuous web of forms 10 of a type which are to be
processed for ultimate use, such as folding, inserting
into envelopes, and mailing. The forms 10 are
continuous with the first form in the series, illusrated
as form 12 succeeded by the next form 14 which
forms are delineated by a perforated line 16 therebe-
tween. The embodiment of the web of forms 10
shown in Figure 1 shows a plurality of sprocket holes
17 along each side edge of the web. Alternatively no
sprocket holes 17 need be present for proper
operation of the present invention.

Alternatively, two continuous series of forms 10
can be processed with so called “two-up” technique
by which a first series of forms 10 overlays another
series of forms 10. The forms 12 of one series are
staggered with respect to the forms 12 of the other
series by the distance of one half the length of an
individual form 12. The perforation lines 16 of one
series of forms 10 are superimposed intermediate
the perforation lines 16 of the overlayed series of
forms 10. For purposes of the description hereinafter
presented, the series of forms 10 is referred to as a
single web of material; butitis to be understood that
the present invention is also intended to process and
separate individual forms from two distinct webs
input in staggered relationship with each other. an
upper infeed foller 22 and a lower infeed roller 24,
The infeed rollers are axially mounted on a upper
infeed roller shaft 26 and a lower infeed roller shaft
28 respectively. The emergent forms 10 are then fed
under a breaker roller 32 having two spheres 34
axially mounted thereon. Alternatively three or more
spheres 34 may be used and can be movable to
intermediate positions along the breaker roller 32.

A guide plate 36 is bent upwardly away from the
infeed rollers 22 and 24 to direct the emergent forms
10. A retaining bar 37 is suitably mounted by
conventional means above the guide plate 36 and
extends perpendicular to the path of form travel. A
pair of outfeed rollers consisting of an upper outfeed
roller 38 and a lower outfeed roller 40, axially
mounted respectively on an upper outfeed roller
shaft 42 and a lower outfeed roller shaft 44, then
grips the emergent forms 10. A light source 46 and a
photodetector 48 are suitably mounted by conven-
tional means next to the pair of outfeed rollers 38
and 40.

Referring now to Figures 2 and 3, it can be seen
that the breaker roller 32 is mounted in the bursting
apparatus so that the lower surface of the spheres 34
extends below the normal path of form travel.

Referring now to Figure 4, a sprocket pulley 50 is
attached to the lower infeed roller shaft 28. Guiding
sprocket pulleys 52, 54 and 56 are respectively
attached to the bursting apparatus beneath the
lower infeed roller 24, at the outermost point of the
deck 58 and below the guiding sprocket puliley 52.
The lower outfeed roller 40 also has a shaft 44 to
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which are attached two sprocket pulleys 60 and 62. A
chain belt 64 is trained over sprocket pulleys 62 and
50, under sprocket pulley 52, around sprocket pulley .
54, and under sprocket pulley 56.

The innermost sprocket 60 on the lower outfeed
roller shaft 44 is connected by means of a chain belt
66 to a drive sprocket pulley 68 mounted on a drive
axle 70. The chain belt 66 is also trained around a
guiding sprocket pulley 72 and an idler sprocket
pulley 73 both located on the bursting apparatus.
Also attached to the drive axle 70 at its outermost
point is a pulley 74 around which is trained a rubber
drive belt 76 extending from a puliey 78 on the drive
shaft 80 of a motor, now shown.

Referring now to Figure 5 and again to Figure 1, an
electro-magnetic clutch 82, such as type SO17,
manufactured by Inertia Dynamics, Inc., is mounted
on the lower infeed roller shaft 28 between the lower
infeed roller 24 and the sprocket puliey 50. An electro
magnetic brake 84, such as type PB-170, manufac-
tured by Warner Electric Brake and Clutch Company,
is mounted at the end of the lower infeed roller shaft
28 opposite the end on which the clutch 82 is
mounted.

Referring now to Figure 6, an electronic circuitis
shown generally by reference numeral 86. A photo-
detector 48 has its emitter grounded and its collecter
tied through a resistor 90 to a source of positive
potential power supply, designated Vpc, sufficient to
drive the photodetector 48. The collector of this
photodetector 48 also provides the input to a buffer
92. The output of the buffer 92 provides the input to
the base of a power driving transistor 94 andto a
inverter 98 whose output is tied to the base of
another power driving transistor 96. Both of the
transistors 94 and 96 are darlington pairs, for
exampie.

One of the driving transistors 94 has its collector
tied to one side of the electro mechanical brake 84,
the other side of which brake 84 is connected to a
source of positive potential power supply Vg suffi-
cient to drive the brake 84. The collector of the other
driving transistor 96 is tied to one side of the electro
mechanical clutch 82, the other side of which clutch
82 is connected to a source of positive potential
power supply, designated V¢ sufficient to drive the
clutch 82.

The emitters of both driving transistors 94 and 36
are grounded. The collectors of both driving transis-
tors 94 and 96, in addition to being tied respectively
to one side of the brake 84 and to one side of the
clutch 82, are also tied to respective zener diodes 100
and 120, which zener diodes are both grounded.
These zener diodes 100 and 120 perform a surge
voltage overload protection function for both driving
transistors 94 and 96.

In operation when the motor 79 (Figure 4} is
actuated, the motor shaft 80 rotates, turning the
motor pulley 78 and driving the rubber belt 76. The
belt 76 turns the pulley 74 attached to the drive axle
70, thereby rotating the drive axle 70. The drive
sprocket pulley 68, which is mounted on the rotating
drive axle 70, is also forced to rotate, driving the
chain belt 66 around sprocket pulleys 72, 73 and 60.
Sprocket pulley 60 turns the lower outfeed roller
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shaft 44, thereby also rotating the lower outfeed
roller 40 as well as the sprocket pulley 62. The
sprocket pulley 62 drives the chain belt 64 around
sprocket pulleys 50, 52, 54 and 56. Rotation of the
sprocket pulley 50 causes the lower infeed roller
shaft 28 to turn, thus rotating the lower roller 24
affixed thereto.

The continuous series of forms 10 travels over,
under and over the alignment shafts 20 respectively
and is fed between the upper infeed roller 22 and the
lower infeed roller 24. The series of forms 10 then
travels under the spheres 34 which are axially
mounted on the breaker roller 32. Alternatively the
series of forms 10 may be directed over the breaker
roller spheres 34 if an even greater longitudinal
tension along the transverse perforation line 16
separating the forms 12 and 14 is desired. The forms
10 are directed upwardly by the guide plate 36 and
pass below the retaining bar 37.

The series of forms 10 is then gripped between the
upper outfeed roller 38 and the lower outfeed roller
40. The leading edge 18 of the first form 12 then
interrupts a light beam generated by the light source
46 and extending therefrom to the photodetector 48.

When the light generated by the light source 46 is
interrupted by the leading edge 18 of the form 12,
the base of the photodetector 48 no longer receives
the light. The collector of the photodetector 48 is ata
high potential and therefore the output from the
buffer 92 is also high. The buffer output is the input
of the driving transistor 94, so the high signal turns
the transistor 94 on. This conductive state of the
transistor 94 allows the brake 84 to be energized. The
brake 84 is thus actuated to halt rotation of the lower
infeed roller 24. The high output from the buffer 82 is
simultaneously fed to the inverter 94, which inverts
the signal to a low This low signal is input to the
driving transistor 96, turning the transistor 96 off,
thereby de-energizing the clutch 82. Consequently,
the clutch 82 disengages the lower infeed roller shaft
28 from the driving sprocket pulley 50. ’

Rotation of the lower outfeed roller 40 is un-
affected by the braking of the lower infeed roller 24.
The outfeed rollers continue to grip and pull the
series of forms 10 with the same force used before
rotation of the lower infeed roller 24 was halted.
Conseqently increased longitudinal tension is gener-
ated along the forms 12 and 14, promoting rupture at
the perforation line 16.

The distance between the pairs of infeed rollers 22
and 24 and outfeed rollers 38 and 40 relative to the
length of a form 12 is adjustable by conventional
means to ensure that at the moment of infeed roller
braking the perforation line 16 is centered below the
breaker roller spheres 34. The distance between
pairs of rollrs can be decreased for burster use with
shorter forms 12 by moving the pair of infeed rollers
22 and 24 closer to the pair of outfeed rollers 38 and
40. Similarly longer forms 12 can be accommodated
by moving the infeed rollers 22 and 24 away from
the outfeed rollers 38 and 40. For most efficient
operation the distance between centers on the lower
infeed roller 24 and the lower outfeed roller 40
should be substantially equal to the length of a
typical form 12.
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After the first form 12 has been separated from the
next form 14, it passes the light source 46 and
photodetector 48, The beam of light generated by
the light source 46 is no longer interrupted, allowing
the base of the photodetector 48 to receive the light
beam. The collector of the photodetector 48 is ata
low potential and therefore the output from the
buffer 92 is also low. The buffer output is the input
for the driving transistor 94, so the low signal turns
the transistor 94 off. This nonconductive state of the
transistor 94 prevents actuation of the brake 84. The
brake 84 is de-energized.

The low output from the buffer 92 is simultaneous-
ly fed to the inverter 98, which inverts the signal to a
high potential. This high signal is input to the driving
transistor 96, turning the transistor 96 on. The
electro mechanical clutch 82 to which this transistor
96 is tied, is again engaged to drive the lower infeed
roller shaft 28 by its associated driving sprocket
pulley 50. The pair of infeed rollers 22 and 24 thus
feeds the next form 14 between the pair of outfeed
rollers 38 and 40. The leading edge of this form 14,
which had been a perforation line 16, is directed
through the outfeed rollers 38 and 40 and thereafter
interrupts the light beam between the light source 46
and the photodetector 48 thus again initiating the
braking cycle as hereinbefore described.

It has been found that the present invention can be
used in a process to separate twice the number of
forms 10 in the same amount of time as is required
for single form feeding and bursting operations as
hereinbefore described. Briefly, the aforementioned
process known as ““two-up’ processing consists of
staggering two supplies of forms, such that one
series of forms 10 overlays another. Both series of
forms 10 travel along the same path, as previously
described. The lower series of forms 10 is offset from
the upper series of forms 10 by half the length of an
individual form 12. Consequently the perforation
lines 16 of one series of forms 10 are superimposed
intermediate the perforation lines 16 of the over-
layed series of forms 10. The effect of providing this
longitudinally staggered form input is to double the
output of the bursting apparatus over a given length
of time. The bursting cycle doubles in freqency,
concomitantly actuating the photodetector 48, the
electro mechanical brake 84 and the clutch 82 twice
as often as they would be actuated during operation
with a single series of forms 10.

The burster apparatus particularly disclosed he-
rein can be attached directly to conventional down-
stream folding, inserting,mailing and/or other docu-
ment processing machines. When so used the forms
may thus be completely machine processed in a
continuous line operation from computer printout to
mailing. When performing the bursting operation
using applicant’s invention the usual bulky and
expensive machines for performing this function are
eliminated, thus form processing is accelerated and
costly manual labor operations are practically eli-
minated.

It will be seen that there has been particularly
disclosed herein:-

a) a bursting apparatus that includes only one
source of drive operated at a constant rate of speed;
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b} a bursting apparatus that can be adjusted to 7. Abursting apparatus according to any preced-
separate forms of different lengths; and ing claim further including timing means operatively,
¢) a bursting apparatus that incorporates the connected to the magnetic brake for halting the
principle of intermittently halting one pair of rollers feeding of the web when the breaker roller is
5 while maintaining drive of constant velocity at the 70 substantially adjacent to the transverse line of
other pair of rollers. weakening
Modifications and changes varied to fit particular 8. The bursting apparatus of claim 7, wherein
operating requirements and environments will be said timing means includes a photodetector down-
apparent to those skilled in the art, and so the stream of the first pair of rollers for detecting the
10 invention is not considered limited to the illustrated 75 presence of the leading edge of said web of material.
example chosen for purposes of disclosure. 9. A method of separating a web of material, on
which are disposed successive transverse lines of
CLAIMS weakening, along a transverse line of weakening, the
steps consisting of:
15 1. Abursting apparatus for conveying a web of 80 a)feeding said web of material between a first pair
material, on which are disposed successive trans- of rollers:
verse lines of weakening, along a longitudinal path b) directing said web of material adjacent a
from an upstream position to a downstread position, breaker roller downstream said first pair of rollers for
and for separating said web along a transverse line promoting at least one point of increased tension
20 of weakening, comprising: 85 along said transverse line of weakening;
a) a longitudinally extending housing: c¢) gripping said web of material between said
b) a first pair of vertically spaced rollers rotatably second pair of rollers disposed downstream said
suppported by said housing transverse to web travel breaker roller;
path; d) driving said second pair of rollers continuously;
25 c¢) asecond pair of vertically spaced rollers rotat- 90 and
ably supported by said housing downstream of the e) halting said first pair of rollers at predetermined
first pair of rollers; time intervals for arresting the feeding of said web of
d) a breaker roller mounted on said housing material and facilitating separating thereof.
transverse to the web travel path intermediate the 10. The method of claim 9, wherein said web of
30 first and second pairs of rollers for causing longitu- 95 material is directed above said breaker roller.
dinal tension along said web of material thereby 11. The method of claim 9, wherein said web of
creating a tendency to rupture along the transverse material is directed below said breaker roller.
line of weakening; 12. The method of claim 9, 10 or 11 wherein said
e) means for driving the first and second pairs of second pair of rollers is driven continuously at
35 rollers; 100 uniform rate of speed.
f) a magnetic brake supported by the housing; and 13. The method of claim 9, 10, 11 or 12 wherein
g) a maagnetic clutch for selectively disengaging said predetermined time intervals for halting of said
said drive means from the first pair of rollers first pair of rollers are preset to correspond to
whereby when said web of material is simultaneous- different lengths of said web of material between
40 ly gripped by both of said pairs of rollers, severance 105 successive transverse lines of weakening.
of the web is promoted along the transverse line of 14. A bursting apparatus according to any one of
weakening when said line is disposed intermediate claims 1-8 characterised in that it is designed for
the first and second pair of rollers. conveying two webs of material one overlaying the
2. The bursting apparatus of claim 1, wherein other, on which are disposed successsive transverse
45 said first pair of rollers and said breaker rollers are 110 lines of weakening, the first of said webs of material
movable relative to said second pair of rollers for being offset with respect to the second of said webs
compensating for different lengths of said web of of material, along a longitudinal path from an
material between said successive transverse lines of upstream position to a downstream position, and for
weakening. separating said webs along respective transverse
50 3. The bursting apparatus of claim 1 or 2, where- 115 lines of weakening.
in said drive means drives said second pair of rollers 15. A method of separating two webs of mate-
at substantially uniform speed. rial, one overlaying the other, on which are disposed
4. The bursting apparatus of claim 1,2 or 3 successive transverse lines of weakening, the first of
wherein said breaker roller is disposed at either of said webs of material being longitudinally offset
55 two positions, whereby said longitudinal path is 120 with respect to the second of said webs of material,
respectively over or under said breaker roller. said separating being along respective transverse
5. The bursting apparaatus of any preceding lines of weakening, the method including the steps -
claim, wherein said braker roller includes a shaft of:
transverse to said longitudinal path and at least one a) feeding said webs of material between a first
60 sphere axially mounted on said shaft for promoting 125 pairofrollers;
a discrete point of increased tension along said b) directing said webs of material adjacent a
trasverse line of weakening. breaker roller downstream said first pair of rollers for
6. The bursting apparatus of claim 5, wherein promoting at least one point of increased tension
said sphere is moveable along intermediate posi- along said transverse lines of weakening;
65 tions of said breaker roller shaft. 130  c) gripping said webs of material between said
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second pair of rollers disposed downstream said
breaker roller;

d) driving said second pair of rollers continuously;
and e) halting said first pair of rollrs at predeter-
mined time intervals for arresting the feeding of said
webs of material and facilitating separation thereof.

16. The method of claim 15, wherein said webs
of material are directed above said breaker roller.

17. The method of claim 15, wherein said webs
of material are directed below said breaker roller.

18. The method of claim 15, 16 or 17, wherein
said second pair of rollers is driven continuously at a
uniform rate of speed.

19. The method of claims 15,1617 or 18,
wherein said predetermined time intervals for halt-
ing of said first pair of rollers are preset to corres-
pond to different lengths of said webs of material
between successive transverse lines of weakening.

20. A bursting apparatus substantially as herein
particularly described and illustrated in the accom-
panying Drawings.
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