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ABSTRACT OF THE DISCLOSURE

Continuous forms (e.g. computer paper with
individual sheets separated by perforations) of one
Job are automatically folded and separated from the
forms of the next job. Detectable marks are printed
within a window onto the first form of one job, or
the last of another, in a first mode, or the forms
are counted in a second mode. The marks within the
wzndow are sensed by an LED sensor, WhICh feeds
information to a computer (mlcroprocessor) control.

- The computer control effects operatlon of a cutting
: blade to sever the last form of one job from the
' f1rst form of the next. The forms are automatically
 folded in a festooning actlon by a Bunch folder.
.Hall effect SeNnsors are mounted for cooperatlon with
..notched dlSCS on the same shaft as beaters of the
 Bunch folder, and functlon as end of travel limit
switches for the folder sw1ng chute, to provide
 o relevant data to the mlcroprocessor for prOper
- :operation of the cuttlng blade '
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JOB_SEPARATOR CONTROL

BACKGROUND  AND SUMMARY OF THE INVENTION

In the automatic printing and folding of
business forms, it is very desirable to provide for
automatic separation between the last form in one
job and the first form in the next. Typically,
continuous form-paper (e.g. computer paper) is
printed in a laser printer or the like, and then is
fed to a folder If the jobs are not separated from

- each other 1n an effectlve manner after or during

the foldlng action, then it will be very difficult
for the operator to find the 1nterface between jobs
and to separate the prlnted JObS from each other.

Accordlng to the present 1nventlon a method and
apparatus are prOV1ded for automatlcally separatlng |
a continuous flow of bu31ness forms into
predetermlned JObS The apparatus accordlng to the

invention uses ba81cally conventlonal components, 
~and affects the separating function 1n conJunctlon

WIth a conventional Bunch folder, a known effectlve

'folder manufactured by B Bunch Company of Phoenlx,
rArlzona Accordlng to the 1nventlon the control of
a severlng mechanlsm for severlnq the last form in
 one job from the first form 1n the next 1s ) _'

| p_controlled 1n a very precise manner so that severing
'1occurs only along the perforation,'and positively
-_between two jobs - The 1nventlon is versatlle,“;.;

hdphav1ng two modes of operatlon to effect severlng

In the normal usage, the forms job completion

"_1s determined in one of two ways . In a first mode,:_
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a certain number of formsz is set for each job. This

can be accomplished by simply counting the number of

forms, as by usging end of travel sensors on a
folding mechanism. In a second mode, a detectable
mark is applied to a "window" area of one or more
forms in job, preferably to the first or last form
(although the mark can be applied to another form as
long as its location within the job is known). In
the second mode, the mark is sensed by an LED
commercially available senSor' or the liko, and the
sensed information is fed to a microprocessor

control board. ’.The microprocessor alaso receives end

of travel informotion associated with the folder

swing chute during feStooning action by thoffolder,
such'oS'Hall'effoct sensors, ond sevoring action is
controlled precisely based upon this information

' Alternatively, a conventlonal ANSI Standard Bar
Code, or proprietary bar codo,_could be markod on
one of the forms in a job. Using an appropriate bar
codo scanner or roader'-~ e. g. a fixed or moving

beam visiblo or infrarod laoer LED ocannor, such as

'thoao made by MICRO SCAN or SCAN A MATIC-~~'the bar

code would be sonood This would pormit further
idontification of the job ”

According to one aspoct of tho present

.invention apparatuo for automatically separating a

continuous flow of busineos forms in predetermined
jobs 19 provided after the application of detoctablo
marks to at. least tho firat or laot form of oach
job The apparatuo comprisos*- Moans for

.-transporting the forms in a first direction:,.
ffolding meana for automatically folding the formo at
':Tthoir perforated connections to each othor,.tho
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folding means comprising a swing chute mounted for oscillating
movement about a generally horizontal axis and for receipt of
forms thereon; a plurality of spirals mounted for rotation about
vertical axes and adjacent the swing chute, for receipt of the
edges of the forms after engagement by the swing chute; and a
plurality.of beaters mounted for rotation about at least one axis
parallel to the swing chuteaxis, for acting on the forms to keep
them in operative association_with the spirals. Means-is
provided forautomatically senSingthe detectable?markS'on a form
as'ittraVelS'in the first direCtion, this sensing means lying

between the'poSition‘whereHmarks.are apPlied;'andcthelfOlding

means. Sensing:means.is provided for1automatically*selectively

severing (e.g. Cutting)'the”formsralong'a~perforatiOn between
adjacent forms durlng foldlng, and mlcr0processor controlled
control means respon81ve to the sen51ng means 1s prov1ded for

1n1t1at1ng operatlon of the sen31ng means when predetermlned

-.detectable marks have been detected by the sen51ng means -Means*

may be prov1ded for mountlng the mark sen81ng means so that 1t I

fis adjustable horrzontally 1n.a second dlmension perpendlcular  f

to the flrst.dlrectlon‘of travel of'the'forms'dnring sen31ng;:d' ._
..and hold domnubrushes may\be“brovided adjacent the area“of.mark‘ '.
"sen31ng ior holdlng down and smoothlng'the forms'ln that area;.d ,:lH
. _The home pOS1tion'of the cutting.blade'of'thesen51ng means.may”_{\ld
a be sensed by\a limlt“sW1tch tomlnsure that the cuttlng blade 15‘}'77

.automatlcally returned to the home positlon "lllf'

‘ Accordlng to another aSpect of the present lnventlon
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individual jobs from a continuous flow of forms. The method
comprises the steps of: (a) continuously transporting the forms
in a first direction; (b) applying detectable marks to at least
one form in each job, the marks having a density greater than the
density of printed areas on the forms; (c) sensing the detectable
marks on a form as it moves in the first direction; (d) folding

the forms in a festooning manner so that each form has the

adjacent forms separated by perforations on the respective top
and bottom thereof; and (e} selectively, in response to step (c),
effecting severing of the last form in one job from the first form
in the next job along the connecting perforations. Preferably,
the marks are applied within a window having a top thereof spaced
from the leading edge of'each form on'which marks are applied to
a predetermined first distance,:having the bottom thereof spaced
a predetermined second distance-from the ieading edge, step (c)
being effectively practicedjOnly-within the window. .

Accdrding to.énbther.éspect'of the'invention there is
provided the folldWing méthod:. (a) cdntinuously'transporting the
forms in a firStdiredtiqh;f(b) determining how'manY.forms are
in a particular.jdb;(C)-counting*the number.of.forms fOr the
particular job until all Ofthe fdrms er'that job'haye been
counted; (d) foldingthe_fdrms in'afeStooning manner sb that 
each‘form'has.the édjacent.formsSebafated'byperforations‘on 
therésPéctiVé top and botﬁom thereof} and,'(e) selectively,.iﬁ

response to stép (C); effeCting,severing Of.the-last,form in one

:jOb from?the.first'
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form in the next job along the connecting

perforations. Counting may be done using end of

travel sensors associated with the folding action.

It is the primary object of the present
invention to provide a simple and effective method
and apparatus for automatically separating a
continuous flow of business forms into predetermined
Jobs. This and other objects of the invention will
become clear from an inspection of the detailed

description of the invention and from the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a side schematlc view of exemplary
apparatus accordlng to the present invention;

FIGURE 2 13 a detalled perspectlve v1ew of a
sensor and assoc1ated hold down brushes 1n operatlve

assoc1ation wlth a form durlng sen31ng,,

FIGURE 3 1s a detailed perspectlve V1ew of

‘various 1nternal sen51ng components of the apparatuSu

of Fiqure 1

FIGURE 4 is a detalled perspectlve view of a’

‘cuttlng blade and blade mov1ng mechanlsm for

effectlng severlng of forms of one JOb from forms ode -

 the next



10

15

20

25

2037585

FIGURE 5 is a block diagram showing the
interrelationship between component parts of the

apparatus according to the invention:

FIGURES 6 through 8 provide a flow diagram
illustrating an exemplary operation of the method

and apparatus according to the invention; and
FIGURE 9 is a top schematic view of exenplary
continuous forms according to the invention, prior

to folding.

DETAILED DESCRIPTION OF THE DRAWINGS

According to the present‘invention it is
possible to automatlcally separate a contlnuous flow
of bus1ness forms 1nto predetermlned Jobs, each job
comprlslng a plurallty of bus1ness forms whereln

each form is. connected by perforatlons to another

form. The forms are typlcally exempllfled by sheets

of computer paper, as 1llustrated by sheets 10 11,
and 12 in Flgure 9 .each form being separated from

adJacent forms by perforatlons (e g. 13, 14 in |
Figure 9), however the forms may be multl-part as

well as one-part ' The forms normally, ‘but not
necessarlly,.have removable tractor drlve edge

,portlons 15 Accordlng to the 1nvention the last
'-_form in one Job -- form 11 in Flgure 9 ~--1s: -
\fseparated from the flrst form of the next job -

p 'form 12 in Flgure 9 ~~-along the parforatlonfk
':'therebetween - perforation 14 1n Flgure 9. '

The inventlon is partlcularly suited for use'

'_  WIth a conventlonal Bunch folder, which is
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manufactured by B. Bunch, in Phoenix, Arizona. The
conventional components of a Bunch folder -- which
is indicated generally by reference numeral 17 in
Figure 1 -- comprise a swing chute 18 which is
mounted for pivotal movement about an axis 19 to
move forms 10, etc., passing between the faces
thereof in a festooning action to fold the forms, as
lllustrated in Figure 1, with each form ultimately
folded so that thejprior.adjacent form (e.g. form 10
when considering form 11) is below it, and the
following adjacent'form (form 12 for form 11) is
above it when the forms are stacked The

conventional Bunch folder also comprises a plurality

- of beaters 21 22 rotatable by shafts ) ,'24 to

fac1litate the folding actlon’_and to maintain the
folded forms in operative ass001ation with a
plurality (four - only two are shown_in Figure 1)
of spirals 25 26 mounted for rotation about ‘
Vertical axes 27 28 respectively A cutting

.means shown generally by reference numeral 30
| effects severing along the perforation line (e g.
"14) when severing action 1s 1n1t1ated

The apparatus according to the 1nvention is

-.utilized 1n ass001ation w1th a conventional 1aser' '
_printer 32 or the like, which applies printed

matter to the forms 10 etc In addition to

.: applying printed matter to the forms 10 etc.; thefh""
e}printer 32 (which may be en IBM 3800 Printer) '
__japplies marks of a predetermined configuration,_'
'* pos1t1on, ‘or sequence, to a form in a predetermined
.iiposition in the JOb (e g the first form of one job |
" or the last form of another) In a second""mode in*f "
hfwhich marks are applied only to the last form of onegg[
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Job or the first form of another, a plurality of
dense marks will be printed in a particular "window"
on the desired form.

Exemplary marks that are printed by printer 32,
or the like, on a typical form 11 ~-- the last form
in one job -- are illustrated generally by reference
numeral 34 in Figure 9. It is necessary that the
marks 34 be printed so that they are denser than
typical printing on the form 11 (e.g. the printing
35) so that the sensors and related'control'.
equlpment can be sure that the approprlate form is
belng sensed and/or acted upon The marks 34 are
preferably dlsposed w1th1n a w1ndow 37 which 1s

| spaced a flrst dlstance 38 from the leadlng edge

perforatlon 13 of ‘the form 11, at the top thereof
and at the bottom thereof is spaced a second '
dlstance 39 from the perforatlon 13. Only the marks
within the window" 37 W1ll be sensed o 'f _
Whlle the marks 34 may be prov1ded WIth a W1de 7

rvarlety of conflguratlons, spac1ng, and den31ty, one e
fpartlcularly approprlate example ls to prov1de 2 to '
4 characters per prlnt llne each character 5'
'5conta1n1ng 5 to 7 equally spaced hor1zontal llnes'
”gThe effect of 2 to 4 characters 1n a llne w1ll be .
'-;marks about 1/4 to 3/8 1nch across the W1dth of the
' form web f The marks may be prov1ded the entire .

k.p-rlength of the form 11 1f des1red although only B
"~lthose marks 34 w1th1n the wlndow 37 will be sensed |

Accordlng to the inventlon, means for

djautomatlcally sens1ng the detectable mark 34 applled a..
'{to the form 11 f;fare prov1ded between the5' ,y;-"

prlnter 32 and the folder 17 The forms 10 etc

  d; are fed 1n a dlrectlon of travel 41 (see Flgure 1)
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agsociated with the printer 32, the folder 17, and
the like. The sensing means are illustrated
schematically by reference numeral 43 in Figures 1
and 2. While a wide variety of sensors may be
utilized, a particularly suitable sensor is a
Hewlett-~Packard bar code sensor, which utilizes LEDs
as a sensing element, which may be packaged in a
particular configuration with a circuit board and
cables. Such 'sensor packages are aVailable-from
Toppan Moore,.for use on their'Product No. TM47Q~II.
Alternatively, a conventional ANSI Standard Bar'
Code, or proprietary bar code, could'be‘marked on
one of the forms in a job. Using an appropriate bar
code scanner or reader (not shown) -- e.g. a fixed
or moving beam visible or infrared laser LED 1
scanner, such as those made by MICRO SCAN or -
SCAN-A-MATIC -- the bar code would be sensed.  This

would permlt further 1dent1f1catlon of the job.

In order to provmde adJustment for the sensing
p031t10n dependlng upon the wldth of the forms web,

or like parameters, and in order to prOV1de proper

sen31ng,_the detalled structures 1llustrated in
Figures 1 and 2 are utlllzed In partlcular,_ |
preferably a rod 45 is prov1ded whlch extends in a

dimenslon perpendlcular to the dimension of travel

'41, and on which the sensor 43 1s mounted for
slldable movement An adjustment screw 46 may be
prov1ded When the adjustment screw 46 is ‘loosened,

._the sensor 43 may be moved to any deslred horlzontal

p031t10n along the rod 45 but when the screw. 46 is

'tlghtened the sensor 43 posit1Vely remains in
.Zplace ' Adjustably mounted on the bar or bars 47 -~
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parallel to bar 45 -- are one or more hold-down
brushes 48. Their function is to hold down and

smooth the forms 10, 11, etc. at the area of sensing
by the sensor 43.

In order to provide for positive control of the
cutting/severing mechanism 30, it is necesgary to
know exactly where the perforations 13, 14 are in
the web of forms. 1In order to affect this,
according to the present invention a pair of end of
travel sensors for the swing chute 18 are prov1ded
While these sensors may take a wide variety of

forms, the preferred embodiment illustrated in

~Figures 1 and 3 may take the form of first and.

second discs 51, 52 having peripheral cutouts 53,
54, respectively,,therein The first disc 51 has

only one notch 53 thereln, while the second dlSC 52

has two notches 54 thereln whlch ‘are 180° apart
The notches 53, 54"“ the dlSCS 51, 52 are sensed by
a pair of Hall effeot sensors 55, 56 (actlng as

'llmlt SW1tches) whlch are mounted in operatlve N

assoc1atlon therewlth on a plate 57. The Hall -

.'effect sensors 33, 56 may be of the type

commerc1ally avallable from Mlcro Switch

‘Honeywell Corporatlon d1v1s10n which are known as
,3AV/4AV inteqral magnet pos1tlon sensors Sensor
‘disc 52 is utllized to determlne when each '

perforatlon is present to zero the count of marks

‘while the dlsc 51 is utilized "f 1n conjunction w1thf-
 the sensor 43 -~ to determlne when operation of the
' -cutt1ng means 30 should be effected

The dlSCS 51 52 preferably are mounted on the

tshaft 23 _whlch rotates the beatera 21
R conventlonal encoder 58 (see Fig 5) may also be .
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mounted on the shaft 23, or like component of the
folder 17, to be driven thereby. A conventional
suitable encoder is one manufactured by BEI.
Because of the conventional drive and gearing
components of the Bunch folder 17, the rotation of
shaft 23 will be coincident with the swinging
movement of the swing chute 18, therefore after
initial adjustment the cutouts 53, 54 will be
positively related to the positions of perforations
between forms.

The exemplary cutting means 30 illustrated in
Figures 1 and 4 is’a-conventional cutting means on a
Bunch folder 17. It comprises a blade 60 having a
dull edge 61 which is adapted to engage a
perforation 13, 14 right after form 11, etc., has
left the bottom of folder 18. The blade 60 is
mounted on a carrlage 62 which is guided by guide
bars 63 in a dlrectlon of movement transverse to the
direction 41, and is powered by a drlve 1nclud1ng

- the toothed belt 64 and "sprocket" 65 as well as ‘a

motor 66 (see Flgure 5) for powerlng sprocket 65.
The blade 60 is moved by the motor 66 at a speed

that is an order of magnltude faster than ‘the speed

of paper travel 1n dlrectlon 41; typlcally the blade
60 goes across and back to perform a severlng

o i

~action and return to the home p031tlon in about 1/4 -
- 1/3 second A home pos1t1on llmlt switch 67

senses the return of the cuttlng mechanism 30 to. its,

fhome" p031tlon for 1nitiatzon of another cut
- After the forms have been folded by the folder

17, they may be deposited on top of a belt 69 of a
-conveyor 70 ' The conveyor 70 may either move slowly

contlnuously 1n the dlrectlon 71 SO0 as to
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71. Alternatively, after a severing action has been
completed, the conveyor 70 can be operated to move
the forms stacked thereon quickly in the direction
71 in increments equal to the length of the forms,
so that the job which has been folded and placed on
the conveyor belt 69 will be separated physically
from the next Job coming along Alternatively, or
in addltlon, the forms may be marked along thelr

" edge adjacent the 1nterface - For example, a

conventlonal 1nked marker 73 (see Figure 9) may be
mounted for movement in the dlmen91on 74 by a fluid
cylinder 75 or llke actuatlng component to
automatlcally move 1nto contact with an ‘edge of the
form 11 to prov1de a v1sual 1nd1cat10n (e. g. a dark
black mark) at the 1nterface between two JObS
Figure 5 schematlcally 1llustrates the.lj _
1nterrelatlonsh1p between the components heretofore"

.descrlbed and the mlcroprocessor board 78 whlch

prov1des for the control of all of the other ’

'components The processor control board 78 may
~comprlse a leog Z 80 based central processlng

unit. It 1s prov1ded W1th 1nputs from the Hall'

.effect sensors 55 56 the encoder 58 the mark

sensor 43 -one or more llmlt SW1tCheS 67 associatedé°fr
.-wlth the severlng mechanlsm 30 and a 16 posztion
lhconventlonal key pad 80 A power supply is ”

.‘r'lndlcated at 81 and a power supply and control

B  panel 82" are for the folder 17 The components 83 .

|    1llustrated 1n Figure 5 provede the interlock status:

N "} assoc1ated with the folder 17 etc as will be.h "
VJherelnafter explained The CPU 78 controls the '
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severing mechanism 30, conveyor 70, the folder 17, a

two row by twenty column display 84, and a beeper

85. The components 80, 84, and 85 preferably are
mounted on a control panel, illustrated

schematically at 86. The beeper 85 provides a short
"beep"” whenever a job is completed, and a long '
"beep” if there is an error signal.

‘The flow charts of Figures 6 through 7
illustrate a typical control sequence for the
apparatus of the 1nventlon in which a mode where the
first or last form of a job is marked. 1In Flgures 6
through 8 "do" blocks are 1nd1cated by a rectangle
and "dec1s10n" blocks are 1ndlcated by a dlamond

After the machlne 1s turned on, conventlonal

dlagnostlcs are. performed by the mlcroprocessor'

' board 78, as 1nd1cated at 88 for safety purposes

The dlagnostlc tests are evaluated at 89 and if

-they all are not passed the machlne is stopped and

an output error prlnted at 90 Operator? 
1nterventlon 1s then necessary - If all the tests

are passed then the operator can 1nput the

partlculars of the forms to be handled utlllzlng key:

hpad ao at block 91.

It 1s desirable to set up a number of different
forms Wh1Ch may be referenced merely by a. number," '
a. g 16 dlfferent 31zes w1th two optlons for each

. s1ze (e g elther last page marks or flrst page
,marks for a partlcular JOb) The form can be

.  changed as desired as 1nd1cated at 92 but if the
- form is not changed then the machine should be '

;runnlng at 93 at Wthh p01nt 1t reads 1nputs from
~fvar10us components of the machlne,.including the

status of relays and voltages, etc ,,Assuming that
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1t is running properly, then the interlocks are
evaluated at 94 (e.g. are the covers closed, etc.).
If the interlocks are not all properly engaged, then
machine operation is stopped at 95, and there is
feedback through 96 back to decision block 92. If
all the interlocks are o.k., then operation proceeds
along branch 96 to mark detectlon block 97 (Figure
7). |

Exemplary details of mark detection block 97
are lndicated in Flgure 8. Flrst the prOX1m1ty to
a perforatlon between forms 1s evaluated at 98
evaluation contlnulng untll prox1m1ty to a
perforatlon ~~-wh1ch is sensed by the sen51ng means
56 assoc1ated W1th disc 52 -~ is8 determlned at
jwhlch time passage of one form is counted at 99.
Then an evaluation is made as to whether or not the
form is at the top of the W1ndow (T.O. W) 37 (see
Flgure 9) at 100 thls evaluatlon contlnulng untll
the top of the w1ndow is determlned (spac1ng 38 from
perforatlon 13) | Then the mark count is zeroed at

'-101{ and an evaluatlon of the bottom of the w1ndow
'(B 0. W) 37 1s evaluated at 102 The number of marks
.34 is counted at 103 and only after the appropriate

,number of marks has been counted _ae determined to

- be W1th1n window mlnlmum and maX1mum tolerances at
-104 W1ll ‘the severlng Operation take place If the-;"

count 1s withln the tolerances at 104 ---that is 1f. 

;-the marks 34 are really de31gned to be end of job

marks - the procedure paeses out of the loop, at

105. If the count is wlthin toleranca,:then a shlft"'

reglster is loaded at 106 - . | -
At 106 a conventional shift regieter ie loaded

' W1th one blt | The Shlft ragister length will vary
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based upon formed depth. Its length will be the
number of forms between the sensor and the severing
location. A "one” will be put into the most
significant location of the register. Each time a
folder 17 pulse (from 55, 56) comes in, the register
is shifted. When a one bit is shifted out a sever
is initiated (a zero shifted out is irrelevant).
Thus, the severing activity occurs synchronously
with the receipt of the "top of folder" signal,
insuring reliable and repeatable control of the
sever. . ' '
The‘first’deCision'block after line'107:is an
evaluatlon of prox1m1ty to the perforation between
the forms to be severed at 108. If it is not at a
perf, as indicated at line 109, there is a loop
return to Figure 6 untll there is approprlate
proximity to a perforatlon Once the approprlate

proximity to a perforatlon is determined the shift

marker and sever reglsters are advanced as indlcated

at 110 (haV1ng been prev1ously loaded at 106) .e
'sever reglster and dec1slons are always utlllzed

'however the marker reglster and decisions are
"optlonal o | S | '

Assuming that a marker (73 1n Flgure 9) is

'utillzed ;a deslred pos1tlon for marklng 1s _
mevaluated at 111 and the web 1s marked at 112 by

actuation of the cyllnder 75 or llke power source

',If the severed pos1tion is appropriate at 113, then
the sever is actuated at 114 and the timer loaded
'at 115 The sever actuatlon at 114 ig accomplished

by energlzlng motor 66 which moves the blade 60

"completely across the width of the forms 10 etc at
high speed The timer 1s 1oaded at 115 to insure',
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that the blade 60 has returned to its home position
-—- sensed by microswitch 67 ~-- within a
predetermined time period (e.g. 1/2 second). 1If it
has not returned in time, as indicated at decision
block 116, then as indicated at 117 the machine is
stopped at 90 and an output error displaved on
display 84 (as well as a long beep by beeper 85).
If the sever is appropriately completed, as
indicated.at 118, the'entire~sequence re-loops to
just before the decision block'93 At the block 118
1n addltlon to determlnlng return of the blade to
the home position, failure of the blade to move at
all,'over:travel,'or a number of other errors may
also be detected an error message dlsplayed and
the system shut down _ ‘

The prlnter 32 is separately controlled to
apply the approprlate marks 34, or bar codes Such
a prlnter control is. conventlonal . |

For the mode 1n whlch a form count 1s to be
utlllzed to actlvate the sever mechanlsm the

-decislon blocks on the left 51de of FIGURE 8 are'

utillzed Upon selectlon of approprlate controls,

.from block 99 the "count forms" dec181on 125 is
']implemented If "Yes"i then every tlme a proper )
l'form is determined at 126 -~'sensed by the end of

travel sensors 55 56'~~ the Shlft reglster 106 1s { ,

g,loaded and once the appropriate number of forms ‘has
-been counted the severlng action takes place as '
 described above “Lf;-t j}vzg" o .

It WIll thus be seen that accordlng to the

 fppresent 1nventlon a method and apparatus have been.V

_p fprov1ded WhICh allow for simple yet effectlve
r  pmod1f1cat1on to conventlonal equipment to prOV1de



10

AN
o
A
-3
G
QO
#

17

automatic separation of forms in one job and the
next.

While the invention has been herein shown and
described in what is presently considered to be the
most practical and preferred embodiment thereof, it
1s to be understood that the invention is not to be
limited to the disclosed embodiment, but on the |
contrary, is intended to cover various modifications
and equivalent arrangements included within the
spirit and scope of the appended claims.
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CLAIMS:
1. Apparatus for automatically separating a

e

continuous flow of business forms into predetermined jobs,

each job comprising a plurality of business forms wherein

each form 18 connected by perforations to another

N

form,

wherein detectable marks have been applied to at least one

form of each job comprising:

means for transporting the forms in a first

direction;

folding means for automatically folding the forms

at their perforated connections to each other, said folding

means comprising a swing chute

movement about a generally horizontal axis and

mounted for oscillating

“Or receilpt

I

P

of forms therein; a plurality of spirals mounted for

rotation about vertical axes and adjacent said swing chute,

gr—

for receipt of the edges of the forms after engagement by

sald swing chute; and a plurality of beaters mounted for

rotation about at least one axis parallel to said swing

chute axis, for acting on the forms to keep them in

operative association with said spirals;

means for automatically sensing the detectable

marks on a form as it travels i1in the first direction, said

means between a position where

said folding means;

marks have been applied and

severing means for automatically selectively

severling the forms along a per:

forms, during folding;

‘oration between adjacent

microprocessor controlled control means responsive

to said sensing means for initiating operation of said
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severling means when predetermined detectable marks have been

detected by said means; and

wherein said control means comprises: first and
second notched discs mounted for rotation on a first shaft,
sald first disc having a pair of notches spaced
approximately 18°, and saild second disc having a single
notch, and means for sensing sailid disc notches; and an
encoder on said shaft, said encoder and said disc sensing

means for determining the position of perforations between

sald forms for zeroing the detection of marks by said mark
sensing means and for initiating operation of said severing

means when desired.

2 . Apparatus as recited 1in claim 1 further comprising
conveyor means disposed below said spirals and on which said
forms are deposited after folding; said control means
comprising means for operating said conveyor means to remove
a predetermined job of forms once said severing means has

severed that job from the following job.

3. Apparatus as recited in claim 1 wherein said first
shaft also mounts a plurality of said beaters for rotation

about a horizontal axis.

4 . Apparatus as recited in claim 1 wherein the marks

are applied to a form within a window area of the form, the

window area defined between a predetermined first distance
from a perforation at the leading edge of the form and a
second distance a predetermined spacing from the leading

edge.

5. Apparatus as recited in claim 1 wherein said mark

=

sensing means comprises an LED sensor.
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6 . Apparatus as recited in claim 1 wherein said means

for sensing notches 1n said discs comprise Hall effect

SCIISOrs.

7. Apparatus as recited 1in claim 1 further comprising

means for mounting said mark sensing means so that it is

adjustable horizontally in a second dimension perpendicular

to the first direction of travel of said forms during

sensing.

8 . Apparatus as recited in claim 7 further comprising

nold down brushes for holding down and smoothing the forms

adjacent the area of mark sensing.

9. A Method of separating the forms comprising

1ndividual jobs from a continuous flow of forms, each form

being connected by perforations to adjacent forms,

comprising the steps of:

(a) continuously transporting the forms in a first

direction;

(b) applying detectable marks to at least one form
1n each job, the marks having a density greater than the

density of printed areas on the forms; then

(c) sensing the detectable marks on a form as it

moves 1n the first direction; then

(d) folding the forms in a festooning manner so

that each form has the adjacent forms separated by

perforations on the respective top and bottom thereof: and

— I

(e) without 1i1nterrupting the continuous transport

of forms, selectively, 1n response to step (c¢), during

folding effecting severing of the last form in one job from
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the first form 1n the next job along the connecting

perforations.

10. A method as recited 1n claim 9 wherein step (b) 1is

practiced on the first or last form i1n a job.

11. A method as recited 1n claim 9 comprising the

further step (e) of conveying each job, after step (d), away

from the following 7job.

12. A method as recited in claim 9 wherein step (b) is
practiced so as to apply the marks within a window having
the top thereof spaced from the leading edge of each form on
which marks are applied a predetermined first distance, and
having the bottom thereof spaced a predetermined second
distance from the leading edge; and wherein step (c) 1is

effectively practiced only within said window.

13. A method as recited 1n claim 9 comprising the

further step of marking the exterior edge of at least one of

the forms at the area of severing so that the interface

between jobs is visually 1indicated.

14 . A method as recited 1n claim 9 wherein step (e) 1s
practiced in part by sensing the limits of travel of the

forms during festooning.

15. A method as recited in claim 9 wherein step (b) is

practiced by applying bar code marks.

16. A method as recited 1n claim 9 wherein step (c) is
practiced by scanning the marks, i1nputting scanned

information into a shift register, and producing a control

signal once the shift register is filled.

17. A method as recited 1n claim 9 wherein step (b) is

practiced by applying a detectable mark to each form, and
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wherein steps (c) and (e) are practiced to count the number

of marks, and to effect severing after a predetermined count

has been reached.

18. A method of separating the forms comprising

L

[ — -

"low of forms, each form

5 1individual jobs from a continuous

being connected by perforations to adjacent forms, and

utilizing a movable folding element, comprising the steps

i)

OL:
(a) continuously transporting the forms in a first

10 direction;

(b) determining how many forms are in a particular

job;

(c) counting the number of forms for the

particular job until all of the forms for that job have been

15 counted;

(d) folding the forms i1in a festooning manner so

that each form has the adjacent forms separated by

perforations on the respective top and bottom thereof;

(e) without 1interrupting the continuous transport

20 of forms, selectively, 1n response to step (c¢), during

folding effecting severing of the last form in one job from

the first form in the next job along the connecting

perforations; and

wherein step (¢) 1s practiced by sensing the ends

25 of travel of the folding element during the practice of step

19. A method as recited 1n claim 18 wherein step (c)

-

1s practiced during folding of the forms in step (d).
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20 . A method as recited in claim 16 wherein the
control signal and the top of folder signal occur
synchronously, to ensure reliable and repeatable control of

the severing action in step (e).

21 . Apparatus for automatically separating a

continuous flow of business forms into predetermined jobs,

each jJjob comprising a plurality of business forms wherein
each form 1s connected by perforations to another form,
wherein detectable marks have been applied to at least one

form of each job comprising:

means for transporting the forms in a first

direction;

folding means for automatically folding the forms

at their perforated connections to each other, said folding

means comprising a swing chute mounted for oscillating

movement about a generally horizontal axis and for receipt

of forms therein; a plurality of spirals mounted for

rotation about vertical axes and adjacent said swing chute,

_—

for receipt of the edges of the forms after engagement by
sald swing chute; and a plurality of beaters mounted for
rotation about at least one axis parallel to said swing
chute axis, for acting on the forms to keep them in

operatlive associlation with said spirals;

means for automatically sensing the detectable
marks on a form as 1t travels in the first direction, said
means between a position where marks have been applied and

sald folding means;

— .

severing means for automatically selectively

severing the forms along a perforation between adjacent

forms, during folding;
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microprocessor controlled control means responsive

r—
pop.

to said sensing means for i1nitiating operation of

sald

severing means when predetermined detectable marks have been

detected by said means; and

1l

limit switches for sensing the limit positions of

sald swing chute during swinging movement thereof, said

]

control means operating sald severlng means after receipt of

"rom sald limit switches.

b S

end of travel information

22 . Apparatus for automatically separating a

continuous flow of business forms i1nto predetermined jobs,

each job comprising a plurality of business forms wherein
each form 1s connected by perforations to another form,
wherein detectable marks have been applied to at least one

form of each job comprising:

means for transporting the forms in a first

direction;

-y

folding means for automatically folding the forms
at their perforated connections to each other, said folding
means comprising a swing chute mounted for oscillating
movement about a generally horizontal axis and for receipt
of forms therein; a plurality of spirals mounted for
rotation about vertical axes and adjacent salid swing chute,
for receipt of the edges of the forms after engagement by
sald swing chute; and a plurality of beaters mounted for
rotation about at least one axis parallel to said swing
chute axis, for acting on the forms to keep them 1in

operative association with said spirals;

means for automatically sensing the detectable

marks on a form as it travels 1in the first direction, said
means between a position where marks have been applied and

sald folding means;



CA 02037585 2003-01-08

72049-377

25

severing means for automatically selectively
severing the forms along a perforation between adjacent

forms, during folding;

microprocessor controlled control means responsive
5 to saild sensing means for initiating operation of said
severing means when predetermined detectable marks have been

detected by said means; and

hold down brushes for holding down and smoothing

the forms adjacent the area of mark sensing.

10 23. Apparatus for automatically separating a
continuous flow of business forms into predetermined jobs,
each job comprising a plurality of business forms wherein
each form is connected by perforations to another form,

wherein detectable marks have been applied to at least one

15 form of each job comprising:

means for transporting the forms i1in a first

direction;

folding means for automatically folding the forms
at their perforated connections to each other, said folding

20 means comprising a swing chute mounted for oscillating

movement about a generally horizontal axis and for receipt

of forms therein; a plurality of spirals mounted for

rotation about vertical axes and adjacent said swing chute,

for receipt of the edges of the forms after engagement by
25 said swing chute; and a pluralaity of beaters mounted for

rotation about at least one axis parallel to said swing

chute axis, for acting on the forms to keep them in

operative association with said spirals;

means for automatically sensing the detectable

30 marks on a form as 1t travels 1n the first direction, said
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means between a position where marks have been applied and

sald folding means;

severing means for automatically selectively

severing the forms along a perforation between adjacent

forms, during folding including a cutting blade;

microprocessor controlled control means responsive

to said sensing means for initiating operation of said
severing means when predetermined detectable marks have been

detected by said means; and

limit switch means for sensing the home position
of said severing means, and means for automatically
returning said severing means to said home position after

severing of forms along a perforation.
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