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@) Cutting mechanism.

@ An apparatus for parallel cutting of the laminated edge of a previously laminated article. The apparatus
includes a cutting blade oriented substantially perpendicularly to the path of the article as it passes under that
blade. It also comprises drive rollers for advancing that article to and beyond that blade. The improvement
comprises three elements, in combination. The first is a plurality of sensors for determining the extent of

deviation of the leading edge of the article from

feedback circuit communicative with the sensors. The electronic feedback circuit determines the extent of

rotation of the cutting blade necessary so that
article. Finally, blade positicning elements are p
means. The blade positioning means rotate the
leading edge of the article.

parallelism with the cutting blade. The second is an electronic

the blade will be oriented parallel to the leading edge of the
rovided, which are communicative with the electronic feedback
cutting blade to a position where that blade is parallel to the
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CUTTING MECHANISM

The present invention relates generally to a laminated sheet trimmer. More specifically, the invention
relates to a trimming machine or apparatus having a pivotable cutting blade to ensure that the edges of the
laminate are cut parallel with the leading or trailing edge of the laminated article.

The use of laminating machines to apply laminate material to such items as menus, place mats, and the
like for their protection and increased durability has been common practice for many years. Generally, the
discrete articles are laminated to a single, continuous web of the polymeric laminate sheet material. In such
instances, the borders or margins of adjacent or successive articles are overlapped, forming a continuous
web of laminated articles. For example, the trailing edge of an opaque first article is separated from the
leading edge of an opaque second article by the transparent laminate sheet material. Cutting and trimming
machines using cutting blades are used to slit the laminate sheet material and separate the articles.

Some prior art machines use the opacity of the articles and the transparency of the laminate sheet
material to frigger the cutting operation. A light source and a light sensing device are placed on opposite
sides of the continuous web of laminated articles. Preferably, the light source and light sensing device are
placed at a location proximate the cutting blade.

When the opaque articles are passing between the light source and light sensing device, the light beam
is interrupted. When the transparent laminate material passes between the light source and the light sensing
device, the light beam is received by the sensing device. This characteristic is used by electronic control
devices to trigger the cutting action of the blade at an appropriate time.

It is aesthetically preferable that the edge of the transparent laminate material is cut paraliel to the
leading or trailing edge of the underlying article. It is thus important that the web being fed to the blade is
perpendicular to that blade. The path of the web can occasionally be offset from this preferred path,
however. As a result, standard blades will not cut the laminate material parallel to the leading edge of the
article. Rather, that blade will cut the web at a slight, acute angle to the leading or trailing edge.

Generally, the prior art apparatus which cuts the web into discrete articles includes provisions for
correcting such web offset conditions. An example of such correcting means is metal guides upstream of
the cutting blade. These guides are spaced apart from each other at a distance which corresponds to the
width of the web. Thus, they abut against the edges of the web as the web is fed towards the blade. The
guides can be adjusted several degrees, to thereby force those edges and the entire web in the proper
direction.

This arrangement suffers from several deficiencies. First, the articles must be continually monitored by
an operator as they are being cut. Second, the operator will typically not discern a problem untif many of
the articles have been improperly cut, resulting in undesirable waste. Third, this arrangement requires
stopping the web cutter, resulting in lost machine time and decreased productivity. Fourth, the metal guides
must be manually adjusted.

The invention is an apparatus for paraflel cutting of the laminated edge of a previously laminated article.
The apparatus includes a cutting blade oriented substantiaily perpendicularly to the path of the article as it
passes under that blade. It also comprises means for advancing that article to and beyond that blade.

The improvement comprises three elements, in combination. The first is a plurality of sensing means
for determining the extent of deviation of the leading edge of the article from parallelism with the cutting
blade.

The second is electronic feedback means communicative with the sensing means. The electronic
feedback means determine the extent of rotation of the cutting blade necessary so that the blade will be
reoriented into parallelism with the leading edge of the article.

Finally, blade positioning means are provided, which are communicative with the electronic feedback
means. The biade positioning means rotate the cutting blade to a position where that blade is paraliel to the
leading edge of the article.

Figure 1 is perspective view of an apparatus in accordance with the preferred embodiment of the
invention;

Figure 2 is a top view of the invention of Figure 1, and showing an article being transported through
the apparatus;

Figure 3 is a side perspective view of the apparatus of Figure 1, and showing the step motor for the
cutting blade;

Figure 4 is a system diagram of a preferred embodiment of the invention, and particularly -showing
the electronic feedback means and a portion of the biade positioning means.

Referring now to the drawings, and particularly to Figure 1, the apparatus in accordance with the
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invention is labeled with the reference numeral 12. This apparatus provides for parallel cutting of the
laminated edge of a previously laminated article in a manner to be described.

The apparatus includes a cutting blade 14 oriented substantially perpendicularly to the path of the
laminated article 16a (Figure 2) as it passes under that blade. As may be seen, the article 16a is one of
many articles 16b, 16¢, and so forth, that have been laminated together to form a single, continuous web 18
of the polymeric laminate sheet material.

Referring again to Figure 1, the apparatus also comprises means for advancing that article 16a and that
web 18 to and beyond that blade 14. Here, that means includes a pair of drive rollers 20 and 22 upstream
of the cutting blade 14, and an idler roller 24 downstream of that blade 14. The drive roilers 20 and 22 and
the idler roller 24 are all indirectly driven by a step motor, as will be described later.

In the present embodiment, the step motor driving rollers 20, 22, and 24 is a type 34T2BEHD, model
no. 2434, and is manufactured by Bodine Electric Company. This motor, without accompanying motor
drives that are provided with this embodiment, is geared for 200 steps per revolution.

The improvement comprises three elements, in combination. The first is a plurality of sensing means
for determining the extent of deviation of the leading edge of the article from parallelism with the cutting
blade. Particularly, these sensing means comprise a pair of infrared light beams 26 and 28 and a pair of
corresponding light detectors 30 and 32.

In the preferred embodiment, each of the infrared light beams 26 and 28 are secured within a frame 34,
and are disposed on one side of the plane of the web 18. A line between the centers of those beams 26
and 28 is parallel to the cutting edge 36 of the cutting blade 14, when that blade is in a "zero" or
"reference™ position. Each of the sensors 30 and 32 are secured to another portion of the frame 34. The
part of the frame to which the sensors 30 and 32 are secured is separated by the plane of the web 18 from
the part of the frame to which the light beams 26 and 28 are secured.

As indicated above, light from these light beams 26 and 28 will be detected by sensors 30 and 32 when
the transparent laminate border material 54 that connects the articles (e.g., 16a and 16b) is disposed
directly between the beams and sensors. In contrast, when the opaque articie 16a passes between the
beam and the sensors, the light beam is interrupted, i.e., no light reaches the sensor.

When the leading edge 38 of article 16a is perfectly parallel with the cutting edge 36 of the blade 14 in
the "zero" or "reference” position, the leading edge 38 will interrupt the beam of light from beam 26 to
sensor 30 at precisely the same time as it interrupts the beam of light from beam 28 to sensor 32.
However, in the event that the leading edge 38 of article 16a is somewhat offset from perfect parallelism
with the cutting edge one of the light beams will be interrupted sooner than the other. It is this difference in
the time of light beam interruption that triggers the mechanisms rotating the cutting blade 14.

The greater the difference in the time of light beam interruption, the greater the offset of the leading
edge 38 from parallelism with the cutting edge 36 of the blade 14. The extent of this offset is measured by
the step motor 40, which was described above.

Referring now to Figure 2, this Figure depicts an article 16a that is offset from perfect parallelism with
the blade 14 in the "zero" position. The extent of offset depicted in this Figure is exaggerated for purposes
of this description. As the drive rollers 20 and 22 move the web towards the blade 14, the beam of light
provided by infrared light beam 28 to light detector 32 is interrupted by the leading edge 38 of article 16a.
The light beam from infrared light beam 26 to light detector 30 is not interrupted, however, until the drive
rollers 20 and 22 move the article 16a somewhat further ahead. As the step motor 40 revoives through one
step, article 16a is moved forward 0.010" (ten-thousandths of an inch) in the present embodiment.

A signal from this step motor is sent to the second component of the system, the electronic feedback
means, for each "step" moved by the motor 40 in the time interval between the interruption of these
respective beams.

The second element of the present invention is the electronic feedback means communicative with the
sensing means and the step motor. The electronic feedback means determine the extent of rotation of the
cutting blade 14 necessary so that the blade is oriented parallel to the leading edge 38 of the article 16a
prior to cutting the laminate material.

The electronic feedback means are shown in Figure 4 of the drawings. A 110-volt, alternating current
unswitched power source 42 is provided to power controller 44. A transformer 43 provides stepped-down,
direct-current power for step motor 40 and a second, smaller step motor 46. This smaller step motor 46,
which will be fully described later, effects movement of the cutting biade 14. Motor 46 is also manufactured
by Bodine, as model no. 2431.

As is known in the art, step motors require certain voltages and switching schemes in order to create
the appropriate stepping. For this purpose, roller step motor 40 and blade step motor 46 are provided with a
roller motor drive 48 and a blade motor drive 50, respectively. Roller motor drive 48 also provides gearing
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effecting a 2:1 reduction, which effectively renders motor 40 a 400 step per revolution motor.

The roller motor drive 48 and the blade motor drive 50 both accept a "step" signal. The blade motor
drive 50 also accepts a "direction" signal. The "step" signal from the controller signals each motor, and
particularly the blade motor, to move a designated number of steps. The "direction" signal from the
controller signals the movement of the blade motor, and ultimately the blade, in the desired clockwise or
counterclockwise direction.

The display/keyboard 52 provides a means for user interface. It enables the user to turn the apparatus
on and off, adjust its speed, control the length of the articles being cut, and establish the size of the
jaminate border, if any, surrounding the article.

The interruption and reception of light from infrared light beams (LED) 26 and 28 and their respective
detectors (RCVR.) 30 and 32 is detected and determined by the controller 44. The detectors are
phototransistors. As indicated above, these detectors 30 and 32: (1) detect the interruption of light from the
infrared light beams 26 and 28 when an article (16a, 16b, or 18¢) is disposed between the detectors and the
light beams; (2) detect light from the infrared light beams 26 and 28 when transparent laminate border
material 54 is disposed between the detectors and the light beams.

Typically, the apparatus 12 is used with articles, such as sheets, of various widths. The apparatus can
best ensure accurate cutting by placing the light beams and their associated detectors as far away from
each other as possible. For example, with a 8 1/2" wide sheet, the light beams and detectors are best
placed about 7" apart. With a 14" wide sheet, however, the light beams and detectors are best placed
about 12"-13" apart.

Accordingly, in an alternate embodiment of the invention, at least one of the light beams and one of the
light detectors is movable. In this way, sheets of these and other varied widths can best be accommodated.
For example, infrared light beam or 28 and its corresponding light detector or "eye" 32 may be movable
into any one of three positions. The controller 44 may include a manually-operable "eye" position switch 56
for moving beam 28 and "eye" 32 to any one of these positions.

In yet another embodiment, the apparatus 12 would include several fixed light beams and their
corresponding "eyes." Each beam/detector or beam/eye set would be along a line parallel to the blade 14
in its "zero" position. The controller 44 would determine the appropriate pair of beam/eye sets for a given
article width. Particularly, components that are communicative with the controller 44 would sense the width
of the article 16 passing through apparatus 12 and select the two light beam/eye sets most suitable for that
width. As may be seen in both Figures 1 and 4, a blade home sensor 58 is provided. The blade home
sensor 58 is adjacent the cutting blade 14 and determines its position. Particularly, the blade home sensor
58 in combination with the controller 44 determine the angular position of the blade at any given time.
Referring now to Figure 4, the controller includes a bale switch 60. This switch 60 is coupled to a bale arm
(not shown). The bale arm and switch regulate the relative speeds of the laminating apparatus (not shown)
and the cutting apparatus 12 that it feeds.

During the cutting cycle, i.e., when the blade 14 is being raised or lowered, the web 18 is not being
moved. Accordingly, drive rollers 20 and 22 are stationary during the cutting cycle. As may be seen in
Figure 1, a pair of air-actuated cylinders 62 and 64 are provided for lowering and raising the biade 14 at the
appropriate intervals.

A cylinder bottom switch 66 and a cylinder top switch 68 are provided to indicate to the controiler 44
the positions of the cylinders. The cylinder bottom switch 66 provides a signal to the controller 44 the
instant a cylinder 62 or 64 has reached the bottom of its travel. This instant corresponds to the blade 14
reaching its lowermost position. The switches may be located at any desirable position, such as on the
cylinder.

immediately upon receipt of this signal from the cylinder bottom switch 66, the controller 44 powers air
cylinders 62 and 64 to move the blade upward into its normal, uppermost position. Upon attaining this
uppermost position, cylinder top switch 68 sends its own signal to controller 44, Upon receipt of this signal,
the controller 44 restarts the drive rollers 20 and 22.

The output signals of a microprocessor 70 (no. COP 402N, manufactured by National Semiconductor)
control the motors and other components of the apparatus 12. The microprocessor 70 itself is controlled by
a software program entered into an EPROM 72, or electronically programmable read-only memory. The
software program which is entered into this EPROM is attached as an integral part of this specification,
appearing immediately before the claims.

The controller 44 also includes a sensitivity switch 74. This switch 74 is adjustable, and regulates the
amount of light that must be sensed by detectors 30 and 32 corresponding to the "light received" condition.
This switch 74 accounts for articles 16 that may be very thin and of relatively low opacity. It also accounts
for varying thicknesses and transparencies of the transparent laminate border material 54.
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Finally, blade positioning means are provided as the third component of the present apparatus. The
blade positioning means are communicative with the electronic feedback means. Blade positioning means
rotate the cutting blade 14 to a position where that blade is parallel to the leading edge of the article.

The blade positioning means can best be viewed in Figure 3. Included are blade motor 46 and blade
motor drive 50. As indicated above, blade motor 46 and its associated motor drive 50 provide 200 discrete
steps per motor revolution. The output shaft of motor 46 is a ball screw 76 or threaded drive shaft
connected at its end to a rotatable portion 78 of frame 34. This rotatable portion 78 pivots about a pivot
point comprising, at the top, a brass bushing 80 held in place with a set screw 82 (Figure 1). At the bottom,
the pivot point is defined shaft and thrust bearing assembly. Particularly, a 5/8" shaft 84 is reduced at its
end to 3/8" in diameter, and this reduced end is rotatable in an Andrews W-3/8" ball and roller bearing 86.

In the present embodiment, as indicated above, one step of the motor 40 moves both rollers 20 and 22
and article 16a forward 0.010". It will be obvious to the skilled artisan that these figures will vary according
to the diameter of the rollers used. It will also be obvious to the skilled artisan that the time difference for
offset article 16a to break light beam 26 and light beam 28 will depend on the spacing of the light beams
from each other.

It will also be understood fo the skilled artisan that this apparatus 12 can be used for cutting the articie
16a at either its leading edge 38 or its trailing edge 88.

The apparatus 12 does not assume that the leading 38 and trailing edges 88 are offset the same
number of degrees. Accordingly, the apparatus 12 will calculate, in the manner described above, two
numbers that are stored in the memory of the microprocessor. The first is the offset angle of the leading
edge 38, and the second is the offset angle of the trailing edge 88. The computed angle is strictly a
function of the number of steps that the motor moves forward between the time the first and second light
beams are interrupted, and the distance between the two light beams.

These two angles can be translated into the required motion of the blade 14. In essence, the blade 14
must be turned by blade motor 46 enough to "cancel” the angle of edges 38 or 88 to the blade 14. The
extent and direction of rotation of the threaded drive shaft 76 is determined by the pitch of its threads, the
current angle of the blade 14, as read by blade home sensor 58, and the offset of the leading 38 or trailing
edges 88 with the blade 14.

The apparatus 12 in accordance with this embodiment can easily handle the cuts on the leading and
trailing edges of forty articles or more per minute. Thus, eighty adjustments of the angle of cutting blade 14
per minute can be easily handled.

Attached hereto is the software program necessary for incorporation with the EPROM 72 shown in
Figure 4.
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2588 A.0. COPS 428 CROSS ASSENBLER -

VERSION 3.81b

88
1S
8
33 44
48 A7
11t
c8
“
7
3328
12
12
alls]
3311
b7
03
31N
07
7
4
328
12
12
3
18
2
69 48
18
!
98
38
(34

INPUT FILENAME & BLADE.
OUTPUT FILENAME : BLADE.

SRC
084

JTITLE ANGLING BLADE CONTROL PROGRAM~— VERSION 1.9
JEMERERRROREEER MR IR PR R LR R ER R R R ER R RO R R LR RE RS
t Progran to control the infaeous *Angling Blade® #

.
L
.
?
?
H
.
]
.
1
.

3

i# ¥ritten October 24, (988 for D&K Custoa Machine Design Inc.t

t

+% Designed to work with the *Accu Il New® Main Controller ¢

L ]

t by H. Flasza Ceccap Electranic Design, Inc. ¢

-~

LIST OX
CHIP
.0RE

HOLD:

EYECH:

i# A1 Rights Reserved

429
Bty

cLsa

661 15
JSRP CLRaA
LI 4

ISR SOBLD
SKghl |

P HOLD
NOP

NOP

ININ

18R

1488

W 1,9
wesl 1

P START
¥ WAl
SKEBI 1

P START
NOP

NOP

ININ

XABR

143R

cang

Bl 1,9
SKE

ISR EYEDEC
B 3,9
SKMBZ 8
ISRP INCRCC
Bl 3,9
SKnsl 2

t
§
t

FUTE R R R PR PR E R R P R F R R R R R R M 4E

;FIRST INST. NUST BE CLRA
{SET § PORT AS INPUT
;CLEAR ALL RAN ON PONER-UP
sENABLE L OUTPUTS

s SQUARE BLADE

sVALT FOR 15T PULSE

sDELAY 16 oS

sREAD IN (eye) INPUTS
;CLEAR A3, A2

{SAVE INITIAL EYE STATUS
sNAIT FOR STR TO RESET

{TEST STR, SKIP IF LON
sDELAY 16 u§

SREAD IN (eye} INPUTS
;CLEAR A3, A2

+SERVICE EYE INDICATOR LITES
+POINT TO "LAST EYE STATUS®

;TEST FOR EYE CHANGE

$EYE CHANGED—GO TO DECODE ROUTINE
;POINT T0 FLAG BOX 1

$SKIP TF RCC NOT ENABLED

s INCREMENT REAR CUT COUNTER
1RE-POINT TO FLAG BOX

+SKIP IF FCC NOT ENABLED
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ANGLING BLADE CONTROL PRGERAM-~ VERSION 1.9

89
37
L}
F4
11
b9 F
68 17
i
FC
1)
4
1
1]
60 17
69 C9
68 17

JSRP
CREADY: LBY
SXn8l
P
RCCNR:  SKNBI
J5R
Jnp
RCCR:  SKNBI
JP
FCCNR: NOP
NgP
NOP
NoP
Jup
FCCR:  JSR
Jnp

-a

.PRGE

INCFCC
3,18

’
RCCR

!

HFC
START
1
FCCR

START
MRC
START

s INCRENENT FRONT CUT COUNTER
;POINT TO FLAG BOX 2

;SKIP IF RCC NOT READY

{REAR CUT COUNTER 1S READY
;SKIP IF FCC NOT READY

;#OVE T0 FRONT CUT POSITION
160 BACK TO START

;SKIP IF FCC NOT READY

s¥hat goes here 77

160 BACK T0 START
sMOVE T0 REAR CUT POSTTION
160 BACK TO START

;48 END OF MRIN PROGRARM #88
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AKELINS BLADE CONTROL PROGRAN-- VERSION 1.0

3E
ge
&
81
12
SF
L]
12
8t

2A
85
51

" 92

24
i
3t
92
94
13
48
8
38
§2
48
3A
L M)
)]
Al
24
L+
31

A3
86
48
8
38
ic
48

3N

; Place following subroutines on Page Two

LORE  008EH

i
+SUBROUTINE CLRAN
;Subrgutine to cleir all RAM on power-up

i
CLRAM: LB 3,15

CLR:  CLRA

x08 _

P LR,

1ABR

AISC 1S

RET

1ABR

P CLR
1
;SUBROUTINES INCFCC, INCRCC
;Subroutines to incresent a two-byte binary RAN counter
]
!

NCFCC: LBI 2,11 ;POINT TO LOW BYTE FCC
&) +BRING LCW BYTE T0 A
AlSC 1 s INCRENENT, SKIP IF CARRY
bl NOCARY ;N0 CARRY-- JUNP AHEAD

XS ;PUT 0 IN LSB, POINT 10 MSB
L sBRING XS8 10 A
AISC 1 s INCRENENT %58
JP NOCARY
P OVFL  ;COUNTER OVERFLOWED
NOCARY: I sPUT INCR. BYTE BACK
RET sRETURN
OvRL: I sPUT @ BACK IN #S8

L8t 3,9 +POINT T0 FLAG BOX 1
B 2 +DISABLE FCC

RET sRETURN
INCRCC: LBI 3,11 ;POINT T LOW BYTE RCC
L
AlSC 8
P MARY
s
L0
AISC 1
P MCARY
P 0OVFRL
RCARY: 1
RET
0OVFL: I
L1 3,9
REB 8 sDISABLE RCE
RET

1)

+SUBROUTINE SEBLD

;Subroutine to square blade by sonitering Blade Square
;Sensor (BSS) and jogging blade accordingly. Also stores
snominal value in Blade Pusition Counter (RAN(N,9) and
+(8,18)1 when done.

i
SQBLD: SKEBl @ {SKIP IF BSS=4 (blade too far CCW)
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27
128
§29
138
13t
132
133
134
133
136
137
138
139
143
14t
142
143
14
145
146
147
148
149
158
131
152
133
134
135
156
137
158
159
168
141
152
153
144
143
168
167
148
139
170
17t
172
173

88A9
B8AA
genl
ReAE
eees
2832
2883
(LD
288s
ees7
888
8889
2888
2180
1113
883F
gect
883
883
8acs
gec?
geco
gacs
gecc
il
gaceE
gacF
2801
2en2
2803
3804
2893

2804
8807
8808
8809
eoa
genB
8800
BR0E
B80F
eel
88E2
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ANGLINS BLALE CONTROL PROBRAM-- VERSION 1.8

Bt
33 88
333
48 Db
33 81
02

28
A
4

44
o
33 88
333
AE

8F
33 3
48 D&
339t
7

02
3384
3T
44

44

7

o
Bk
o]

88

7

19

48

3F
74
18
5t
09
23 B8
St
£?
48
23 B
D9

® Ko
W LBI 8,8
080
LOCP: JSR  DLY2MS
SKEBI @
P RSERC
LB 8,12
08D
NOP
NOP
NOP
81 8,8
080
¥ Lo
nCON: BT 8,8
080
LOOPT: JSR  DLY2MS
SKGBI @
¥ N
P RSBRC
NEXT:  LBI 8,4
080
NOP
NOP
NOP
B 2,2
080
P LOORS
RSEPC: LBI 8,9
STIL
sTIL 8
RET

$
;SUBRQUTINE DLY2MS
sSubroutine to generate

;
DLYZNS: LB 3,8

STIL 4
CLRA

LOOPI: AISC
P LOOPS
18D 3,8
AlISC
P REITI
RET

NEITI: IAD 3,8
JP LOoPX

«PABE

1385=1 (blade too far CH)
{PRELOAD B WITH °8*

;SET DIR BIT 10§

sDELAY 28

15KIP IF BSS=8

;SLADE SQUARED:RESET POSITION COUNTER

;PRELOAD B WITH *12°

s TURN ON MOTOR PULSE,LEAVE DIRs!

;DELAY 12u$

;PRELOAD B WITHK "8°

; TOTAL PUSE WIDTH=28uS
{PRELOAD B W1TH °@°
;SET DIRBIT 70 @

sDELAY 288
sSKIP IF BSS=8

sPRELOAD B NITH *4°
sTURN ON 5TROBE,LEAVE DIR=8
;DELAY 12uS

;PRELOAD B WITH *3°
s TURN OFF STKOSE

+POINT TO LOW BYTE BPC

+STORE § & LS8
sSTORE & NSB

approx. 1aS delay

sPOINT TO TINMER COUNTER
;PRESET TIMER COUNTER

;0ELAY 214114=128uS
;PUT & IN RAN, BRING TC 70 A
s INCRENENT TC

;PUT INCR. TC BACK IN RAM
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1
175
176
17
178
17%
189
181
182
183
184
185
185
187
188
189
198
191
192
193
194
193
196
197
198
199

as
b

281
Y]
283
24

rag

dud
286
=)
228
209
218
211
212
a3
24
213
2'8
27
218
219
228
221

LYd
e

3
22
225
22
prd
28
229
PAL]

a120
s
8181
8182
9123
(131
81N
pit
8112
8113
un
8128
812
M2
8123
$u
813
811t
132
nys
B
B
BiAL
8142
8143
8144
8143
B4
10
8148
8149
BUIA
8148
Bc
8140
BUE
8U4F
8150
815t
LY
383
8154
8155
815
857
§se
8159
L

EP 0 369 634 At
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60
4
13
83

4
&b
5t
&3

45
3
L1
&9

49
7
37
LY

FF
38
45
43
3%
38
4
48
3
38
47
38
12
EC

)]
38
i
13>

T
L4

4%
48
3
37
47
38
42

1SUBROUTINE EYEDEC
sDacodes all 16 passidle eye change patteras and juaps

sto necessary decode routine. On entry, A has *Latest

;Eye Status® in Al and A3, @ in A2 and A3. B points to
;*Last Eye Status®, Subroutine then sets or resets necessary
sControl Flags in two RAM flag boxes.

i
tFirst part of subroutine is address lookup table for JID

]

.0R6
LBYTE
BYTE
BYTE
LBYTE
.ORE
LBYTE
BYIE
LBYTE
L9YIE
.ORE
L8YTE
BYTE
LBYTE
BYTE
.NRA
J9YTE
BYIE
LBYTE
BYTE
L0%E
EYEDEC:
CasEls

CASE2:

CASEd:

Cascé:

CASES:

CASET:

2102H
604
AEH
AEH
b68H
BlIgH
41
80H
SCH
&3H
8128
45H
S
604
6%
RITAN
491
STH
STH
6DH
21424
1D
LB!
SxB
kNB
JP
L8l
5B
Sng
P
L8l
gxb
L3l
knB
P
)
SMB
LBI
RHB
b
Lel
SNB
Sn8
P
L8!
SNB
L81
RNB

10

;ADDRESS OF CASE @ (Na Change)
1ADORESS OF CASE 4

1ADDRESS OF CASE B (Saee as Case 4}
+ADDRESS OF CASE 12

{ADDRESS OF CASE ¢

sADDRESS OF FASF S (Nn Channs)
+ADORESS OF CASE 9

¢ADDRESS OF CASE 13

+ADORESS OF CASE 2
{ADDRESS OF CASE &

+ADDRESS OF FASF 1R {Na fhanas)
+ADNRFERS NE face l’

+ADDRESS OF CASE 3

:ADDRESS OF CASE 7

1ADDRESS OF CASE 11 (Same as Cass T)
tADDRESS OF CASE 15 (No Chanas)

sJUNP INDIRFET TN DFEARF RMITINE
sPAINT TN FIAR §
1ENSRLE EFP

tANGLE 1S -, RFSFT DIR RIT

sPOINT T0 FLAB ¢
1ENABLE FCC
sANBLE 15 +. SFT DIR RIT

sPOINT TO FLAG 2
+SET FOS RFADY FLAR
sPOINT T0 FLAG 1
1DISABLE FCC

sPOINT 10 FLAS 2
1SET RCC READY FLAS
sPOINT 10 FLAG {
sDISABLE RCC

sPOINT T0 FLAG 1
1ENABLE FCC
:SET FC {4) FLAB

:POINT T0 FLAG 2
1SET FCC READY FLAG
1POINT TO FLAG 1
sDISABLE FCC
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B NS EC P o

iy I TH R CASES: 31 I,

03 B0 b TR sENABLE FCC

4 BSE 43 R 3 1ANSLE 1S (), RESET FLAG
25 MSFCE 1 CASES

ue Bl 39 CASEI2: LBI 3,10

237 dst 4D My 9 1SET RCC READY FLAS

%8 8162 38 B 3,9

B9 883 & e @ ;DISABLE RCC

20 Blsk EC B

#1165 38 CASE3: LBl 3,9

42 fl6s 4D Mg B 1ENABLE RCC

u3 861 47 S ! {ANSLE 1S (+), SET DIR BIT
24 B8 EC ® o

S 8189 38 CASEI: LBI 3,9

46 Bl6A 4D e 8

U BEE A4S e SANBLE 1§ (=)

u8 B16C 2399 COM:  XAD 1,9 ;SAVE LATEST TO *LAST® EYE STATUS
U9 BIGE 48 NC:  RET sPLAIN RETURN FOR NO EYE CHANSE
250 JPRGE

30

35

40

45

50

55

11
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291

253
254
255
238
297

e
-

259
258
281
252
263
264
P13
266
267
243
289
7
21
mn
73
N
275
278
mn
278
2N
2t
28!
a2
283
-1
o83
28k
a7
238
239
298
291
3V
293
234
295
2%
297
298
219
.3t
38t
302
33
B
383
32
phY

B15F
BL71
8173
8i74
8173
8174
8l78
879
8174
817c
8170
MIE
atee
8182
8184
81835
8185
81e8
L
8184

L
81ep
B18E
BlgF
8191
8192
8193
2194
0195
297
8199
8198
8190
BiSE
81ad
LIL)
8iA3
8183
BLAS
81a8
B1AA
B1AC
814E
BIAF
8181
8182
8183

EP 0 369 634 A1

ANSLING 3LADE CCNTROL PRCSAAN-- VERSION .2

68 A7
S 13
#

2

2

&1 g9
;

A
b1 89
3

15
3381
33 3
313
e2

o
3%
8
2

9 BA
1 8
8 &

28
7
73
48 Db
38
13
El
W
I
38
3k
89 C4
aF
I
EE
388
AR
88
TE
&% C4
33 88
33 3E

&9 B4
]
8
2

1SUSROUTINES WFC, WRC

;Sudroutines to aove blade, when cilled, inte position for
sFront and Rear Cuts.

1ERD:

¥TE:

DUN:

[TH

NU:
NT:

ISR
J5R
CLRA
L8t
SKE
Inp
L81
SKE
P
L8l
RNB
LBl
080
SK6B1
P
L3l
080
RET
L81
ISR

EQUAL
EQUAL 3

§38L0
Fubee

3,11

Nl
2,12

1

+SQUARE BLADE FIRSTT
sFront Cul Fudge Facter
;CLEAR A FOR COUNTER 1EST
;POINT 70 FCC LSB

+SKIP 1F 1ERO

;LSB XOT 2ER0

+POINT TO FCC S8

1SKIP IF nSB IS IERD

+NS8 IS NOT 1ERQ

sFCC 15 IERD

+RESET FCC READY FLAG
$PRELOAD B NITH *1*

;SET BLADE READY SIERAL

s TEST EXIT INPUT

sWALT FOR EXIT SIGNAL TO 60 LOW
;PRELOAD B

{RESET BLADE READY SIGNAL

s DECREMENT FCC

1This progras uses 3 sacrostep count of 47dec (32H)
ji.e. angular resoluticn of blade motor is 48 tises as great
jas angular resolution of roller step/eye spacing

KACCRO:

ELOOP:

L81
Tl
STH
ISR
181
SkHB1
M

STEPCCH:LBL

STEPCH:

DECKC:

TESTAC:

08D
L8l
080
ISR
LBI
080
P
)
080
LB1
080
JSR
L8l
080
L81
1SR
CLRA
181
SKE

12

2,9
W

NT
DLY2NS
3,9

3
STEPCN
8,8

.4

DLYSK
8,0

DECXC
8,8

,12

DLY&4
2,8

2,9

2,9

sPRELOAD N

JDELAY 22§

1POINT T0 FLAS

;TEST DIR FLAB

;BLADE NUST BE NOVED CW
+RESET DIR BIT FOR CC¥
+SEND 10 QUTRUT

1PRELOAD 8

s TURN ON STEP PULSE,LEAYE DIR=CCW
3 DELAY b4uS

+PRELOAD B

;TURN OFF STEP PULSE
+DECRENENT NACROSTEP COUNTER
1BLADE MUST XOVE (¥

+SET DIR QUTPUT T0 L (CW)
;PRELOAD B

s TURN ON STEP PULSE

;DELAY b4uS

$PRELOAD B

1 TURN QFF STEP PULSE

$POINT 70 MACROSTEP COUNTER
+ DECRENENT

sPOINT 0 HC LSB
JTEST, SKIP IF LS3=d
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388
389
318
3
312

13

L)

318
36
i
318
319
Ky
32
N
33
3
125
326
3
328
32

33
33
312
333
334

B1E4
2183
B1BS
ate7
8188

8184
8188
B18c
8180
]
BISF
st
8ict
8ic2
L}

L
81Ls5
8104
eice

EP 0 369 634 A1
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CF
29
21
CF
81 73

’
]

ed
19
44
B¢
ge
18
4
8s
48

ge
52
81 G35
8

P
LB!
SKE
JP
Inp
s SUSROUTINE DEC

nLogP
2,19

¥LOOP
TEST

1NOT 1ERQ, 60 BACK
sPOINT TO MC MSB
1887

;NOT 1ERO, §0 BACK

3 1ERO, RACROSTEPS DONE

sSubroutine to ‘'decrecent a two-byte bimary RAN Counter
10n entry, B aust point ta counter LEB

¥

pEC:  RC
CLRA
casc
NOP
118
CLRA
£asc
NOP
1
RKET

+SUBROUTINE DLY&4
;Subroutine to generate b4uS delay

i

DLYs4: CLRA

DCRAP: AISC
JHp
KET

.PABE

13

2
OCRAP
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335
3%
137

T
v

339
349
e
343
144
145
44
97
348
349
35
v}
352
353
354
158
AT
357
38
359
68
3¢
382
133
b1}
3o
J86
387
T8
389
378
n
m
A
374
375
378
377
38
%
353
st
382

334
385
184
87
88
389
3at
3

8ic9
L]
[}
Ch
81CE
81CF
eidd
810t
pi0d
8103
G
Li0s
8108
8104
8108
810C
810€
BIOF
BlER
812
BLE3
8lEd
BIES
8LE7
BiE8
BlE9
BIER
8i£8
81D
1§33
8iFt
81F3
BiFd
Bifs
8lF8
BlFa
BIFC
81FD
BIFF
3281
8283
283
8204
8288
2289
2284
8228
2200
820
828F
211

8213

EP 0 369 634 Al
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88 A7
1)
1
2
o
3
21
0F
3
i
338t
I
313
b8
o
3B
48
1)
59 BA
28
)
13
48 D&
30
1
F8
8
Bk
33 o4
Bk
89 C4
o
333
52 85
33 88
WK

I E
89 (4
33 88
I E
28
49 BA
(1]
28
21
b1 €5
29
2
81 E
41 CB

L]
2 o

MRC: ISR
TEST2: CLRA
Le1
143
P
L81
SKE
Jp
1ERQ2: LB!
KB
L8l
-
WTEd:  SKGBI
P
DUN2:  LBI
08
RET
N12: LBl
J5R
RACCRO2:18]
§T1
st
maoP2: ISR
L8!
SKNBI
M
STPCCN2:181
080
LB1
030
JER
LB1
08D
e
STEPCN2: LB
082
LBl
08D
J5R
L8l
080
DECNC2: LBI
ISR
TESTHC2:CLRA
L8l
SKE
AL
LBl
SXE
np
P
SUBROUTINE FUDGE
Subroutine to ch
or "offcetting®
*trinaing® front
FUDGE: LBI
FULSB:

14

SQBLD  ;sQUARE BLADE FIRST

LN

3,1
DEC

2,9

Ny

N
DLY2NS
3,9

1
STEPCH?
8,8

8,4

DLYSH
8,8

DECAC2
8,8

DEC
2,9

KL00P2
2,18

L00P2
TEST2

eat on front cut by ‘re-squaring’
blade by fized aaount (basically

Cut only
8,14 ;POINT 7O FUDSE CTR
EQuaL 2
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392
3N
394
395
398
397
398
399
42
42t
482
483
434
485
43
487
428
429
418
41t
412
413
414
413

8214
8215
8214
8218
2214
21c
8210
B21F
ga2e
p22t
8222
8224
8228
8227
8229
8224
8228
822C
8220
822
B22F
8238
82t
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g3 86
7
7%
33 88
333
68 D&
23
33 %
4
i
L]
3388
%
8o
67 BA
80
(1]
21
DA
13
2
DA
48

FuLooe:

FUnSB:
§Til
§T11
18!
08l
JSR
LB1
080
NOP
NOP
NQP
L8}
08D
L81
ISR

FUCTEST:LBI

LEND

CLRA
SKE
P
L8!
SKE
P
RET

15

EQUAL
FULSE
FUNSB
8,8

bLY2ns
8,12

8,8
8,14

DEC
8,14

FULOOP
2,15

FuLoo?

] sPRESET FUDBE CTR 10 9édec

1STORE [N RAn
sPRELOAD 8

sSET DIR=CH

sDELAY 205

1PRELOAD 8

s TURK ON STEP, LEAVE DIR=CK

SDELAY 1645

sPRELOAD B
sTURN OFF STEP

sPOINT TO FUDGE CTR

s DECRENENT FUDSE CTR
sPOINT T0 FUDSE CTR LSB
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D O ~t O LA e D

L
geee
it
2883
aees

2887
2ig9
et
geel
et
tead
saer
LH
LU
a2
0213
Bats
s
LY
o418
L
L]
eel1s
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1]

I3 SF
b9 A
33 68

it od
B8 81
28 o@
28 et
88 82
28 83
B8 o8
e 82
a8 2
33 A3
78
1
A
1A
I 8S
70
I
T8
TA
33 93
8
n
72
3
1A
Th
69 3

INPUT  FILENAME @
QUTPUT FILENANE @

ACU24U, SRC
ACU2NU. 08

TITLE ACCUMATIC [I-NEW CONTROL PROGRAM-- VERSION 2.3
T P R AL A A A L A A L L e

;i

| 4

Control Progras for Accusatic ii with Custon Keybd. ¢
and Display, and prov. to interface w/BLADE CONTROL ¢
ustoa Mritten for DK Custos Machine Design Inc, ¢
Written by M. Flasza Cecoap Electronic Design Inc, ¢
fugust 26, 1988 All Rights Reserved- )

t

t

;flii’lfi!’!ii’ilifiii!iiilifif”ifll{lllli!l(liiliitifif

FCOUs
FCOT:
REDU:
RCOT:
sedu:
SPDT:
SP3U:
SPBT:
BLNK:

LLIST N
JCHIP 428
086 bE8EH
CLRA

66l 1S
ISR CLRAN
Wl 8
EQUAL 8
EUAL 1
EQUAL B
EQUAL 1
EQuaL 2
EQUAL 3
EQUAL 8
EUAL 2
EQUAL  AH
Bl 2,8
STIL  FCOU
STIL FCOT
STIL  BLKK
STl BLNK
B 3,5
STIT  RCOU
STIE RCDT
STIL BN
STIL  BLNK
Bl 1,3
STIT  §PBU
STIL  SP8T
STIL SPOU
ST SPOT
STIL  BLNK
STIL BLNK
ISR HATH

16

;Set & Port 25 input
sClear a1l KAN on power-up
;Set L Port as input

;Set 510 as Shift reg.
;Set 50 as Shiét reg. Out
;Front Cut Default = 13

sRear Cut Default = 18
;Speed Default Value=32

;Binary equiv. of SPEED setting for
juse as binary *Shadow Counter®
;This value blanks display digit

;Store Front Cut Default values
& RAM(2,5),12,68)

;Store Rear Cut Default values
18 RAN (3,51,13,8)

;Store Speed Default values

;¢ RAR (1,5),(1,8)

;Store *blank® values to sake
;Spend, Front Cut, and Rear Cut
sCalculate RCO+RC,FCO-FC
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B
5@
5t
3
a3
S

58

56
s
38
59
3
é1
82
&3
1)
&3
1]
&7
48
69
i
71
2
"
]
18
n
8
Ik}
gt
81
82
83
84
35
g5

"
-

&8
59
8
9
52
93
L}
95
9%
97
98
e
180
181
182
183

194 -

1es

gaid
patF
8821
8823
gan
28325
8324
882?
2229
1328
8828
82
882t

282F
8ed
8832
233
LM
8835
1M
8837
39

288
LM
pale
8l
gade

2841
8a42
8843

gadd
L TH]
8a4s
LY

248

LT
SR4R
sa48
884C
8e4d
Bl4E
BR4F
285!

88s2
2853
8855
0iss
8s?
LR
859
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83 (8
330t
48 C@
1€
40
85
58
3T
i
2%
i
3528
2%

58
J33E
41
Fo
3
13
F8
&8 D3
sA 43

LI
IF
!
c4

F

81
o
tA

-
»|

8!
Ch
35

8

n
3
81
1
1
£4
68 9E
81

e
33 84
83
SA
09
£t
3

START:

500K:

CHKTIN:

DNUPD:
NOKEY:

LISk

LISt

YESICH:

NOICH:

NOFLAS:

SETFLAS: SKNBL

SETRCF:

RCONs

ISR
§K88?
ISR
L8]
SNB
Lo
CAB
080
L8l
X
kM3
ININ
1

Cas
080
SKT
P
L8l
SKne
P
ISR
ISR

JSR
LBl
Sxnsl
P
LB1

SKMBl
P
P

18-}
SKn82
M
th

I

JP
131
SKn8l
»
SKNBI
b
np

b4
L8!
LD
AISC
b 4
P
L8l

17

PHRCHK
)
PURCHK
1,15

)

2,0

NOKEY
3,15

3
DNUPD
HLTCHK
KBosSve

DISUPO
1,8

:

LISt
2,8

¢
YESICH
NOICH

20
’
MOICH
3

SETFLAG
3,15

8
CITEst
1
enest
TIEST

B

SETFCF
3,6

it
KCON
cTTEsT
3,15

sJuap to check for power-on
sCheck if power is on

sPouer is off

iPoint to Outputs Work Ared

sSet bit to turn on strobe

sBring to A

;Copy to B4

;Turn on Strobe;EFSS if flag is set
sPoint to “Latest Eye Status® box
sSave Outputs data & RAMIZ,8)
;Reset strobe bit in RAN

+Read 1 inputs (eye data} to A
;Store [ data to RAN, restore Output
sdata to A

1Send new Outputs data to 8

sTurn off Strobe

;Test Tiae Base Counter

;Not tise to sve. kbd/disp yet
;Service keybd or disp every 4a8
;Flag Boz bit 3=8 eeans display
idoesn’t need service——do keybd
;Poll for Halt flags
sinstead—-Bit 3=1 aeans display
jneeds service—don’t do keybd
jUpdate Display

+Point to *Last Eye Status® dox
iTest Last Eye Status, skip it 8
sLast Eye Status wmas t

sLast Eye Status was §

;Poiat to Latest Eye Stalus boz
11§ Latest Eye Status wis |,

;Eye changed

;1¢ Latest Eye Status was B,

jeye did not change

sLast Eye Status was 1

1 1¢ latest eye status was 1,

;eye did not change

sLoad latest eye status to A
sPoint to RAN(L, 81

3Save Latest Eye Status to

sLast Eye Status

160 ahead to Set Flags segaent
;No eye change—Point to Flag box
;1f bit 8=1,Front Cut Flag set
;Test Counter if FCF is set

11§ bitl=l, Rear Cut Flag set
;Test Counter if RCF is set

iNo flags up,qo te wait for tiser
sTest Latest Eye Status bit

11§ latest Eye Status=d,skip FCF set

iPoint to Rear Cut Tens digit
+8ring to A

1Skip RCF set if RC Tens greater than §

sRear Cut is On
{RC is off, skip ahead
iPoiat to Flag bex
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188
187
188
189
118
tl
12
13
114
113
114
17
118
119
128
121
122
123
12¢
123
126
127
128
129
138
13t
132
133
134
125
128
137
138
13%
148
141
142
143
L)
145
144
147
148
1+%
198
151
152
153
124
158
134
187

<8
159
158
181
162

8esa
8acB
8isl
885E
BASF
8263
285!
2es2
2853
eesd
8853
(113
8267
pase
8u69
LT
8848
825
88l
BR4E
(1133
s
LI
2872
973
G
8273
8874
8877
8278
179
878
8270
07E
L
gage
pest
ses2
8§83
gist
bes
ge8s
eeg7
gess
ey
tisa
pass
fescC
teso
Best
288F
LR
fest
g
LR
L]
0897
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47

E4

33 A4 SETFCS:
s

54

g2

Ed

3 FCON:
40

18 CTTEST:
3

A

FD

i

35

b3

(3]

)]

35

2

Fo

€ RCX:
45

18

]

2

80

2%

1)

g4

89 3C

48 44

18 NORCH:
I

21

9%

19

38

2

98

1A

38

2

9%

ki3 FCX:
i

i8

20

B4

(1]

84

(]

8

89 3C

88 IF

& INCET:
1

SNB
P
L8l
]
RISC
P
#
L8l
sug
L8]
&)
SNE
A3
L8l
L0
SKE
P
8!
LD
SKE
P
L8l
kX8
L8l
CLRA
XS
CLRA
115
CLRA
118
ISR
I5R
L81
Lo
SKE
P
LBI
4]
SKE
P
181
4]
SKE
P
81
kA8
181
CLRA
11§
CLRA
1s
CLRA
11§
ISR
ISR
L8l
SKuBl

18

{
CTEsT
2,8

18
FCON
CTTEST
3,15

8
1,12 -
3

NORCH
1,13
3

NORCH
1,14
3

NORCH
3,15
!
1,12

NATH
REUT
1,9

INCCT
1,1t

INCCT
ty i

INCCT
3,15

1,9

HATH
FCUT
3,15
?

;Set rear Cut Flag

{RCF is set, go ahead
+Point to Front Cut Tens
iBring to A

1Skip FCF set if FC Tens greater than 5
sFroat Cut is On

+FC is off, qo ahead

;Point to flag box

;Set Front Cut Flag

sPoiat te RCC units

1Bring to A,point to RAN(Z,12]
sTast if RCC units=RCO+RC units
1Jusp ahead if no eatch

+Poiat to RCC tens

1Bring to A,point ta RAMI2,13)
;Test if RCC tens=RCO+RC tens
Jusp ahead if no satch

spoint to RCC huns.

iBring to A,point to RAN(2,14)
;Test if RCC huns.=RCO+RC huns.
tJusp zhead if no eatch

t1Match, point to flag box
sReset Rear Cut Flag

;Clear Rear Cut Counter

;Do FC/RC Aritheetic

sRear Cut Sequence

sTest for Front Cut satch |
;Bring FC Units to A,point to RAM(2,%)
sTest if FC Units=FCO-FC unils
sJusp ahaead if no eatch

sPoint to FC tens

;8ring to A,point to RANIZ,10)
sTest if FC tens=FCO-FC tans
;duep ahead if no satch

sPoint to FC huns.

;Bring to A point to FCO-FC huns.
3Test if FC huns.=FCO-FC huns.
;Jusp ahead if no aatch
sMatehspoit to flag box

sReset Front Cut Flag

sClear Front Cut Counter

;Do FC/RC Arithaetic
sFront Cut Sequence
sPoint to flag box

sSkig if FCF not set
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153 8998 &9 3 JSR INCFCC s Increaent Front Cut Counter
144 8% 3E TESTRCF: LBl 3,15 ;Point to flag box

155 8398 1l sKnsl ! ;Skip if RCF not set

156 f89C &7 U JSR INCRCC ;lncresent Rear Cut Counter
157 839E 6% 04 TIEST: ISR TIMER :Speed Control Subroutine
138 88R8 LR IF P START ;60 back to start and repeat
159 j

178 s++4EXD OF MAIN PROGRAM#++

¥ i

172 gea2 3382 SEIIT: LBl 8,2 iPreload B

173 eaAd 333 - 0g0 sTurn on EXIT Pulse

174 BQAL 88 . CLRA sDelay approx. 144us

175 BeA7 St LuPe: AISC

176 00A8 A7 b4 LUPE

177 B8A9 BF L8t 8,8 sPreload B for tura-off

178 teAA 33 3E 080 ;Turn off Exit Pulse

179 08AC 48 RET

188 PABE

19
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352
383
354
333
358
o3
153
159
183
151
382
MY
Jo4
385
386
3o7
348
289
378
n
in
AT
74
35
376
n
38
9
3e8
38t
382
383
334
385
138
387
g8
389
58
391
392
333
3
3¢5
396
397
138
359
408
81
182
€3
24
425
435
w7
418

8163
818k
8167
8168
8169
164
8148
8tsc
L]
B16E
BL4F

$n
LY
8N
LIRM
LJoh}
1
877
8179
8179
8178
LIYY
8
8I7F
2180
LY
p183
8184
B1es
8184
0187
8188
2189
gigs
1Y
180
1€
BigF
81
319t
8192
8193
L35
8195
9%
8197
8198
8199
8198
819C
3190
S19€

ACCUMATIC [I-NEW CONTROL PROERAM-- VERSION 2.5

38
8
2
18
{2
A
14
{E
34
t8
18

3
3
SF
85
33 88
12
LM
17
238
85
87
2388

87
2380
1 1]
88
13
(1]
st
BF
3

4F
44
44
8s
4
i
i
Y]
iF
8
ag
So
BF
32X
2
4F
44
LU
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BCDSUB:
SUB:

L8I
1

i
L
CASC
DT
118
ea
A1SC
P
RET

3,9

|

%

SuB -

i

s SUBROUTINE DISUPD
;Subroutine to update display By sending data out
ithe serial port to MMSASEN Display Driver

DISuPD:

DIs:

PACKI:

THRPAL:

£81
Rn8
L8l
La
L8lI
1RBR
Lo
10§
e
Lo
105
140
Lo
108
IAD
Lo
181
1
CLRA
AlSC
Lelo
CorA
SC
188
NOP
NOP
LD
1A8
NeP
NP
RC
1A8
LBl
CLRA
AlsC
1010
ConA
st
188
NeP
KoP

20

3,15
3
3,8

8,13

8,12

12

8,13

sPoint to Flag Box

iReset *Disp. Needs Sv¢.® Flag
;Point to Node Box

s8ring to A

spoint to *Units® digit colusn
;Point to actual digit to send
sBring Thous digit to A

;Bring Thous to A, poiat to huns
1Put Thous in Disp Work Area (DNA)
;Bring Huns to A

1Bring huns te &, paint to tens
;Put Huns in DWA

s8ring Tens to A

;Bring Tens ta A, point to units
;Put Tens in DUA

1Bring Units to A

+Point to units of DWA

;Put Units in DWA,B points to RAM(8,12)

;Flip to page 3 for lookup

iSegaent data to

;07-4 to RANIR,12), Q3-8 to A

;Set carry for sync

;Exch, A with S10 and start data flow
iStart bit is esbedded in table data
i¥ait & cycles then bring next 4 dits
sto A

;Exchange for next 4 bits

sNait 4 aore cycles

iReset carry to stop sync

{Stop sync--First B bils sent
+Point to tens digit

;This loop sends 7 bits three tiaes
{Flip to page 3 for lookup

;Seqaent data to @

;The three 7-bit packets represent the
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489
413
411
412
§13
L3
415
L]
417
418
49
¥ ]
421
422
423
24
425
426
o7
428
29
438
431
432

BLSF
t1Al
B81Al
0142
14T
8lad
AT
)
147
B1r8
8la9
8144
8188
BlAD
MAE
BLAF
8158
BiBt
8182
8183
BiB4
818s
2184

ACCUMATIC II-NEW COMTROL PRCGRAN--

85
¥
m
R
i
8
0
¥
88
s
B
o
3
2
4
I
"
i
I
i
n
i¥
4

EP 0 369 634 A1l

LASPAL:

LD
IAS
NoP
kC
148
115
P
H
CLRA
RISC
Lo
LBl
cona
5¢
{AS
NOP
NOP
L0
185
NeP
kC
1S
RET
PAGE

21

VERSTON 2.3

THRPAX
3,8

1"

;Tens Hundreds,and Thousands digit

;in that order.

iNait only three cycles this tine

;s0 that seven Bits only are sent
jAfter this group,21+8229bits have been sent
;Skip after Thous. have been sent,
;othersise go back

;Te send last 7 bits, point ta Mode box
;and get data for Mode LED's

sFlip to page 3 for lookup

sLED data to @

;Point to scratchpad area

1Q7-4 to RAN(S,B) Q3-8 to A

sLast 7 bits sent represent the six
sMode LED's plus the Jbth bit,
swhich is 3 dusay bit for MMS4SEN

sLaspaz sends 7 bits so that Disupd
salways sends 1 streaa of 34 total bits

;Stop syac, 34th bit sent
sDone
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33 sPage 7 has Lookup data for the virious seqaents of DISUPD
134 ;Subroutine, Table starts on page 7 first byte.
435 H

436 01C8 L0k 8LCEH
$37 8iCe EF .BYTE EFH
438 8iC1 es BYTE  BH
39 B1L2 Dt .BYTE DEH
149 8IC3 9F LBYTE  9FH
14y BIC4 38 LBYTE 3B
442 B1CS 8D LBYTE  BDW -
443 01ce FD BYTE FIH
(e 8107 BF LBYTE  BFH
s BIC8 FF JBYTE  FFH
5 B1CY  BF .BYTE BFH
447 BICA 88 .8YTE 86H
438 e1CB 7€ BYTE  7CH
449 8iCC 18 LBYTE  18H
38 ;Data for THRPAX segaent
(51 9108 JORE  BLDEH
452 ol CF BYTE CFH
453 ML B8 BYTE  B4H
654 8102 AD JBYTE  ADH
455 8103 2F BYTE 2FH
155 8104 &8 JBYTE  b6H
457 8105 &8 LBYTE  4BH
158 8106 EB .BYTE ESH
159 D7 &€ LBYTE  QEH
458 2108 EF LBYTE EFH
t51 8109 &F LBYTE  GFH
462 8iDa B8 BYTE B9H
43 808 EB .BYTE EBH
{54 810C 28 JLYTE  28H
485 ;Data for LASPAI seqaent
455 B1ER LORS  BLERN
47 BlER B8 .BYTE &sH
48 BIEL 84 JBYTE B4H
49 BlE2 82 .BYTE B2H
978 1E3 81 .BYTE BIH
471 BIE4 48 LBYTE  48H
472 BIES U BYTE  44H
473 BIEE 42 JBYTE  42H
414 BIE7 4 BYTE 4N
75 B1EB 88 8YTE  BOM
478 PABE

22
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181
182
183
184
185
134
187
188
189
198
191
192
193
194
195
194
197
198
199
2R
281
282
233
284
35
)
Y
8
89
<l8
2
N
A3
214
25
26
24

218
o

220
a2l
22
223
24
25
22
227
228
229
238
34
232
23
234
255
35

37

pece
gace
g8c2
8804
82Cs
88Cs
aec?
gace
sacs
eece
escd
gtcF
teot
2802
aund

2106
8e0s
809
880a
8408
Lt
8100
103
LT ]
BiE2
8IET
getd
.13]

88E6

tees
113
]3]
BeEC

88ED
BREF
L1 ]
8¥F1
HF3
L 12H]
1iFs
BiFs
8eFy
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ACCUMATIC 1I-NEW CONTROL PROSRAM-- VERSION 2.5

sPlace the following Subroutines on Page J

i
+SUBROUTINE PHRCHK
;Polls and processes Machine Power<0ff Input

ORE  2BCEH
&9 FB PNRCHK: ISR DISBNK ;Turn off display
338 L00P: SKEBl 8 s 1f 6@8=8,power is on
2 P LO0P  ¥ait for power-on
3 PON: L3I 3,8 ;Poxer is ON; point to Mode box
7 STIL 8 ;Put in Count/Halt sode
3381 L81 8,1 sPreload B
333k 080 +Turn on Strobe
44 NOP
if L8! 1,8 sPoint to Last Eye Status
38 ININ sEye inputs to A
1] H sPut into RAN
I3k oep ;Turn off Strobe
8 73 JSR CLRCNT  ;Reset Sheet Counter
8 N ISR DISUPD sUpdate display

s

4 SUBROUTINE HALT

;This routine goes to work when aachine is halted by
seither the Keyboard or Bale input

]
38t HALT: SKBBI @ s Test Pawer input
ce P PNRCHK ;Power is Off
4 SKT jTest tiaer
E2 P NKEY  ;Not tised out
I LBt 3,15  ;Point to Flag Box
13 SKNBL 3 sDoes display need service ?
1) P DISNUP ;Display needs updating
A 48 ISR KBDSVC ;Service keyboard instead
978 DISNUP: JSR DISUPD ;Update display
3F KKEY: LBI 3, sPoint to Mode box
&3 SKmBz 2 ;Test Run/Stop bit §=Step {=Run
€6 b4 NEIT!  ;No skip seans RUN
D& P HALT  jMachine Halt
RAN M NEXTi: SK&Bl 2 sTest Bale Input f=Halt 1=Run
EA P NEXT2  ;No skip seans Run
05 P HALT  ;Loop uatil bale halt js off
&9 3C NEIT2: JSR MATH ;Do FC/RC Aritheetic
48 RET

i

;SUBROUTINE SPOUP

;SPOUP first increments the Binary Speed *Shadow® Counter
;Then goes ahead to incresent the BCD (display) counter

H

2313 SPOUP: LD 1,3

51 AISC f

Fe P NOCARY
23 93 w 1,3
AR (1 I

st ASC |

B H W 14

F8 ¥ INCSPD
23 93 NOCARY: 1AD 1,3

23
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238
239
248
241
242
243
244
243
284
247
248
249
258
254
252
233
254
233
256
237
238
289
28
281
262
243
254
265
266
267
268
269
278
21
2
213
274
278
)
2
278
12k
208
28t
282
283
284
285
288
287
288
<8y

231

9
292
293
294

g8rB
B8FD
8aFr
8181
8182
8183
sy
8185
8186
LY
Biee
0lea
0188
g1
8180
Bl8E
B18fF
i
81
8L12
LIRK]
i
8115
814
8117
8118
819
tl1A
8118
tiIc

81D
BLIF
st
8121
8123
A
8128
8128
8129
LI/

[ Jrin
M2
"ni
LIRY)
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3395
33 A3
3385
22
i
18
18
2
CF
33 83
2
1]
S8

b
o

A
L1
1]
56
8
A
g
82
56
38
4
4
1]
38
L]
8

PARRH]
SF
1)
29
EC
2393
2384
SF
i
AR ]

3398
13 AS

1385

12

]
s SUBROUTINE INC

sSubroutine to incresent various RAM counters

¥
INCSPD: LBI
INCFC: LB
INCRC:  L8I
§C
b4
INCFCCs LB
INCRCC: LB
sC
hid
INCSC:  LBI
¢
CLRA
AlSC
&St
ADT
34
ADD3:  CLRA
ALSC
A5C
ADT
118
ADD2:  CLRA
Alsc
ASC
ADT
118
CLRA
ASC
1
RET

1,5 ;Eatry Pt, to incr. Speed setting
2,3 ;Entry pt. to incr. Front Cut
3,3 iEntey pt. to incr, Rear Cut

ADD2  ;Add 2 BCO digits

8,5 ;Eatry pt. to incr. Sheet Counter

H

;s SUBROUTINE SPDDN

;Subroutine to decresent to Speed Binary *Shadow* Counter
;Then juap ahead to decresent the BCD (display) counter

H

SPOON: LDD
AISC
JP
140
M3

KORE: IAD
140

. AlSC
NOP
1D

.

L
s SUBROUTINE DEC

1,3
15
NORE
1,3
DECSPD
1,3
1,4

15

14

sSubroutine to decresent 2 BCOD RAN Counter

14

DECSPD: LB1

DECFC: LB1

DECRC: LBI
RC

24

jEntry pt. to decr. Speed setting
iEntry pt. to decr. Front lut
iEntry pt, to decr. Rear Cut

[ et
-
L en
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295
29
9
298
29¢
388
A}
182
383
KL
M)
326
w
a8
189
Y |
M
32
i3
34
s
316
n
s
319
3.8
32
322
323
34
325
3%
27
328
3N
M
33
332
13
3
335
M]
337
338
339
1]
341
342
343
344
pLH]
34
387
348
349
338
351

83
ei34
8135
8138
LR
838
M}
LIRE]
8138

ei3c

83
#M3E
$13F
i
Blét
42
0143
LHE>]
L
"y
2148
LY
3148
LU
ei4d
L1T
SL4F
et
RN
8152
0s3
L4
NSS
LSS

8s?
8158
159
0sA
38
815C
8130
BIsF
UL |
161
12
8164
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a2
18
44
8
1]
13
4
8
A8

38

ga 8t
gt 89
83 82

CLRA
CasC
At
118
CLRA
CASC
NOP
H
RET

)
s SUBROUTINE MATH

sSubroutine to calculate Rear Cut Offset + Rear Cut
sFront Cut Offset - Front Cut frca current RAM values

i
NATH:

BCDADD:
ADDL:

25

LBl
RCOU:
RCOT:
#COH:
STIt
STIt
sTIt
LBL
CLRA
1

181
Lo
{§:}

I

181
1
LBI

1

K
b
AIsC
ASC
DT
HH
oA
AISC
P
LB1
FLOU:
FCOT:
FCOH:
ST1I
§T1t
STIL
181
CLRA
4
L81
LD
181

H
L81
L0

3,12
EQUAL 1
EQUAL 9
EQUAL 2
RCOU
Rcot
RCOH
2,14

3,6
2,13
1,5
2,12
!

1
6

ADDL

2,9

EQUAL 1
EQUAL
EQUAL 2
FCOU

FLOT
FCOK

31

2,6
3,10

2,3
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77
478
479
488
481
482
3
43¢
485
35
487
438
439
498
491
492
493
43¢
495
494
97
498
499
See
o2l
82
53
oa4
583
508
587
5es
59
513
Sl
12
513
Si4
513
St
7
s

BlEA
BLEA
eies
8ieC
8iEd
BIEE
BltF
BIFd
BIFt
8iF2

RIF3
BIFS
8iFs
81F7
elrs
B1F9
BIFA

BifF8
BiFC
81FD
BIFE
BIFF
Lpd])
8281
8282
8283
8284
8283
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3E
2¢
87
EB
12
SF
48
12
1]

33 83
L1
1]
it
7
3]
48

1]
58
2
iF
1]
3 -
Lo
L)
32
if
48

+SUBROUTINE CLRAM
;5ubroutine to clear all RAM on power-up

)

RS B1EAH
CLRAM: LBl 3,15
CLR:  CLRA

10

¥ COR

YABR

AISC 15

RET

TAER

¥ COR

UBROUTINE CLRCNT

§
Subroutine to clear a 4-digit RAM Counter({Sheet Counter)
# RAN(2,S) thru (2,8)

® Wwe we we W=

]
CLRCNT: LBI 8,5
CLRC:  CLRA
118
tsa
AISC 7
P CLRC
RET
]
3 SUBROUTINE DISBNK
;This subroutine outputs all zeros via serial port
;o blank the display
b}
DISENX: CLRA
AISC 8
st
14S
CLRA
L00PD: AISC 1
P L00PD
NOP
RC
145
RET
PABE

26



10

15

20

25

30

35

40

45

50

55

p207
o287
2208
8289
8284
g2e8
p2ec
8280
826€
8217
8217
8218
1219
021A
8218
8210
0210
821t
8227
8227
8228
8229
8224
8228
822C
8220
822¢
8237
L3y
8238
73
8237
8238
823C
8230
823t
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ACCUMATIC [I-NEW CONTROL PROGRAM-- VERSION 2.3

1SUBROUTINE KBDSVC

iSubrautine to decode and process the keyboird

}

sPlace this code on Page 8

iPage B contains *JID* table data for keyboard decode
LORE  B207H

3 .BYTE 7EH sAddress of SKIP

FF .BYTE FFH ;1 Dueay

FF JBYTE  FFH +Dunay

FF LBYTE  FFH sDusay

€ JEYTE  TEH 1Address of SKIP

FF BYTE  FFH s Dusey

SE BYTE  SEH 1Address of MODEKEY

38 LBYTE SBH t1Address of RSKEY
LORE  B217TH

113 LBYTE  &EH sAddress of UPSPD

FF JBYTE  FFH

FF .BYTE FFH

FF BYTE  FFH

74 BYTE  TAH ;Address af DUNSPD

FF BYTE  FFH

St LBYTE  SEH ;Address of MODEKEY

38 JBYTE  S8H sAddress of RSKEY

: JORE  B227H

68 LBYTE  4BH shddress of UPFC

FF BYTE  FFH '

FF BYTE  FFH

FF BYTE  FFH

" BYTE T4 1Address of DWNFC

FF BYTE  FFH

SE .BYTE SEH sAddress of MODEKEY

38 JBYTE  SBH 1Address of RSKEY
ORE  B2ITH

n" BYTE  TH tAddress of UPRC

FF BYTE  FFH

FF BYTE  FFH

FF BYTE  FFH

77 BYTE TH 1Address of DWNRC

FF BYIE FFH

SE BYIE  StH ;Address of MODEKEY

58 BYTE S8H sAddress of RSKEY
PABE

27
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g
8248
824l
8243
CH
8243
B244
8247
8248
LH ]
8244
8243
224
40
pe
124F
123
825t
8252
2253
2234
8255
8258
8257

8258
8259
8258
8258
B25C
8250
025t
825F
8268
8281
1262
8263
8264
82435
8288
8247
268
8269
0254
8258
8260
824
Lv3] ]
2t
1213
2
8276
01
279
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13
I E
b))
s

i

ow

8%
49
2t
13
49
83
)]
L1
a3
Dt
49
4B
3F
85
12
12
1
FF

3F
gt
Sé
82
84
FC
3F
(1]
St
3
LY
E7
1)
42
FC
&
4
43
FC
&8 F
FC
8 €0
Fe
68 FF
FC
89 2t

8 38
FC

;Place following code on Page 9
sThis is the actual KBOSVC Subrautine
H
LORE  B248H
KBDSVC: LBI g, ;Point to scratchpad ares

N 1L7-4 to RANIE,2) L3-3 to A
LY 18kip it no keys down
P KEYOMN
RSKBC: LS8! 2,15 ;Reset X&C
1
RETSK
KEYDWN: LB 2,15 ;Skip if Kbd is NOT disabled
skmsl 3
RETSK
KEND: LD +Bring KBC to A
AISC ! sIncresent
1 sReturn to RAX

SKnBl 2 sStip if NOT ready
P SETKBD ;Set keyboard disable
RETSK

SETKBD: SMB 3 H

KEYDEC: LBl 3,8 sPaint to Mode box

L0 ;Bring to A

1ABR ;Put lower two bits of Node box

1ABR 1in A, € to A3 and A2

L8l 8,2 ;Point to stored switch inputs

Je jJusp indirect (via tablel to routine

;to process the active keysuitch
RSKEY: LBl 3. ;Run/Stop key depressed-Point to Node box

CLRa .

AlSC 4 sMake nask ‘al1ed*
10R ;Toggle Run/Stop bit
! +Put bact in RAN

P SONSF  ;Juap to set *Disp needs Svc® flag
MODEKEY: LBI 3,8 ;Mode tey is pressed-Point to Mode box

CLRA ; Increaent Mode value

Alst 1

ADD

SKMST 2 ;Test bit 2 (Run/Stop),stip if 2ero

P SET sMake sure bit 2 is set {don't change)

H ;Put incr, sode counter back in KAM

RnB 2 jReset bit 2 if nec,

P SONSF  jJuep ta set "Disp aeeds Svc® Flag
SET: 1

S8 2 ;Set bit 2 if nec.

RNB 3 ;Be sure bit 3 wasn’t incresented

P SONSF  ;Juep to set "Disp needs Svc* flag
UPFC: ISR INCFC  ;UP pushed in Front Cut sode

b SONSF

UPSPD: JSR SPOUP  ;UP pushed ia Speed Mode
P SONSF

UPRC: ISR INCRC  ;UP pushed in Rear Cut scde
» SDNSF

DENFC: JSR DECFC  ;DONN pushed in Front Cut aode
P SONSF

ONNRC: JSR  DECRC ;00NN pushed in Rear Cut sode
P SONSF

28
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618
619
628
621
622
623
524
b25
6%

8274
827c
8!

827t

ACCUMATIC II-nEW CONTROL PROSRAM-- VEXSION 2.5

6% 10
E
48
49

8

EP 0 369 634 A1

DWNSPD: JSR SPDON

SDNSF:

SK1P:

L81 3,18
th: 3
RETSK

.OKE B2FFH
KETSK

+PABE

29

;Poiat to Flag box

jSet *Display Needs Service® flag
iThis table entry point lets prograa
signore Up/Down keys in Counter mode

jThrow back aultiple key depressions
jaccessed by wayward table jumps
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527
428

829
639
631
832
833
434
635
836
837
L8

9
848
b4l
542
843
b44
845
b
47
638
649
638
451
£52
853
834
bS8
656
857
633
£59
663
bel
862
683
bot
83
bbb
b47
4c8
569
873
M
472
473
574
573
878
877
678
879
689
681
482

g83e8
8sdl
8382
838
8384
8333
8187
83e8
8304
LA
83e0
p3ee
8318
8312
8313
8314
8316
038
8319
8314
831
831E
AIF
LMY
8322
623
8324
8325
832
8328
0329
LAYL]
032
8320
81
LR ]
833t
8332
8333
8334
8333
8334
8337
0338
8339
8338
8338
23t
LAY ]
AR
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o8
o
1
tA
28
339
FF
2313
3313
cA
3]
2313
313
)
EA
2313
3313
0
F2
23 13
313
o
FA
23 89
"
i
51
E2
23 89
st
£
23 89
51
£
23 89
51
EA
m
"
i
m
i
1
51
F2
M
M
st
FA
1

s SUBROUTINE TINMER

;Subrautine to generate a variable deliy depending on SPEED setting
iUses Speed Binary *Shadow® Counter to generite delays from 28uS
+to 7a8 for Speed settings of &3 to B8 in RAN

H

LBYTE
JBYTE
BYTE
JBYTE
TINER: CLRA
‘ LBI
0
ptyt: LDD
NUTS2U: SKBBI
hid
P
pLY2:s LOD
NUTS2U2: 5KE81
AiJ
b
DLY3: LDD
NUTS2U3: SKEB1
JP
P
DLY4: LDD
HUTS2U4:SKE3
P
P
DLYA: 18D
DLYALP: NOP
NOP
AlSC
hi 4
18D
afsc
P
DLYB: XAD
DLYBLP: AISC
b
1AD
AlsC
P
DLYC:  NOP
NOP
NOP
NOP
NOP
NOP
AISC
P
DLYD: NOP
NoP
A1SC
P
RET
PRSE

30

88H sAddress of OLY!
BEK tAddress of DLYZ2
148 tAddress of OLY3
1AH sAddress of DLY4

14

1,3
3
NUTS2U
DLYA
1,3

3
NUTS202
oLYE
1,3

3
NUTS203
oLYC
1,3

3
NUTS204
R
8,9

OLYALP
K]

oLYa
K]

DLYBL
K

DLYB

bR {9

bR ]
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233F
234t
8342
8343
344
834
3348
8349
84a
1348
834C
134E
034F
135
8351
1352
39
8355
LAY
8358
LAST]
8358
833C
8350
03
8348
8381
8363
8384
LA
8368
138
8369
LAY
8368
035C
B34E
036F
a3
81312
8373
83N
837
8378
839
0374
837
837
37F
8381
8383
§184
8383
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33 86
5
SA
¥ ]
83 87
I
LA
Ch
3
2
38l
7
8
a9
]
e
33 88
Ik
13
328
8%
3
El
38
"

23 82
)
E7
X3
4
23 82
8F
13
Fé
338t
"
f8
38t
bl
Fb
63 8
2381
L]
07
23 BA
31
63 86
23 8
23 88

CA
e

+SUBROUTINES FCUT, RCUT
sSubroutines to control

sby the Main Prograe

¥
FCUT:

RCUT:
gut:

CUTNOK:

L00PS:

CLRTSC:
INCTSC:
CONF:

POLLBS:
CLRBSC:

INCBSC:

NUTS:
1ESTIN:

INCTC:

LBl
Lo
AISC
P
I5R
K687
if
P
LBI
RMB
L8l
§TIL
st
5!
sTi
st
181
080
L8]
ININ
H
SKNBY
P
L8l
STH
P
1AD
AISC
p
L8l
Su8
1AD
LBl
SKnBl
P
)
sl
M
1AD
ALSC
b4
np
180
SKT
P
1AD
RisC
NP
1A0
1AD
AlSC
N
P

31

3,6

19
cut
INCS

l .
CUTHON
cur
3,15

INCTSC
8,2

]
POLLES
5,2

1

CONF
3,15

2

')
8,8

3
INCBSC
11

0
TESTIN
8,1

1

NUTS
ENDCUT
81

LO0PS
8,10

1
AKEADL
8,18
'Y

'
DuNNY
ENDCUT

the Cut sequence when called

jPoint to RC tens digit

tBring to A

;Skip if RC greater than S9

sNo skip means RC on--don’t incr. tounter
s Incresent Sheet Counter

sCheck for Blade Ready signal

1Blade is ready

;Wait for blade ready (locp)

1Clear Top Sw. Present Flag
;Clear TSCC, BSCC

sClear Tiaer Counter

sLoad B to turn on Shear, EFSS
sTura on Shear

tPoint to scratchpad area

sRead inputs (Top sw=IN2 Bot sw=INI)
sPut in KAN(S,B)

;Skip if 12 was 8 {Top su open)

sNo skip=Top Sw closed

;Clear T5CC

sJuap ghead to poll Bot, Sw,

+Bring T5CC to &

s Incresent, skip if full

sCounter net full

sCounter fulljset Top Sw present flag

sPut incr, TSCC back in RAM

;Point to scratchpad ared

$Skip if I3 was ¢ {Bot sw open)

$13 was 1 {Bot su closed)~incr. BSCC
;Clear BSCC

;60 ahead to test tiner
3Bring BSCC to A

3 Increseat BSCC

3 BSCC not full

;BSCC full--Downstroke done
sPut incr, BSCC back in RAM
jTest tiaer

sTiaer not set, go back

s Incresent Tiaer Counter
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748
741
742
143
144
143
148
747
148
149
150
731
132
153
154
158
755
757
758
739
758
781
752
783
74
783
766
787
7¢3
189
i
111
m
173
1
173
7%
m
18
1%
ee
781
182
7€3
784
785
86
187
168
18%
198
91
7°2
193
194
198
19

LA
8388
#8384
83s8C
83ge
838F
839t
8192
0393
8394
8396
0347
0399
8398
839C
8390
835F
LA
LN
83a2
8383
8343
AT
3347
83A9
8388
83a0
83AE
1IAF
8381
8382
8383
8384
8388
8384
LAY
e3es
8389
8384
8388
835
2380
B3BE
035F
81cs
8301
8302
83C4
LA
83Cs
e3cs
83Ca
p3ce
93CC
8300
03cF
A
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23 8a
43 57
23 88
§3 37
i
33 3
k13
83
07
&8 B8
i3]
&8 BS
382
L
fF
T8
i
13
£3
n
23 82
3!
EF
48 B2
&8 7
68 A2
48
44
21 82
oc
g8
SF
Fd
1]
SE
FD
]
€
Fo
1)
8
8
n
¥
L)
e
23 8
1
o
yAR:]
23 88
31
)|
18
23 BA
83 (8
23 88

AHEAD!: YAD
ine
pummy: 18D
Jnp
ENDCUT: LBI
0s0
18T7SF: LB1
SKXB1
P
ISR
by
ISP ISR
oot B &)
sl
Lo0Pé:  LBI
ININ
1
SKmBl
P
hid
KERD:  IAD
AISC
b4
ISR
FINIS: ISR
JER
RET
NoP
600F:  XAD
#
DLY&4: CLRA
AISC
P
DLYt28: CLRA
AlSC
b4
DLY254: CLRA
ALSC
f
DLYSI2: CLRA
RISC
bLys L8l
ST
1
LOOP3:  SKT
P
1D
AISC
b4
18D
IR0
AlSC
»°
RET
LOOP4: IAD
NP
DUMNY!: YAD

32

0,18
LOOPS
8,1
L09PS
2,8

3,18
o

15p
DLYS!2
FINIS
DLYI28
8,2

2

8,8

3

NERD
fcc
8,2

1

5OOF
DLysd
DIsurd
SEXIT

8,2
LOOPS

1§
bR §

14
LY

12
Ly

8,10
g

LO0P3
8,18

1
LO0P#
8,18
8,11

!
duNNYt

8,18
LO0P3
8,1t

;Load B to turn off Shear, EFSS on
;Turn off shear

sTest Top Sw present Flag

;Skip if Top Sn is not present
3Top Sw is present

sTop Sw aissing--delay 512a8
;Aleost done

;Top Sw is present--delay 1289aS
sClear 15CC

spoint to scratchpad area

+Read IN inputs

;Put into RAN

;Skip if Top Sw open

+Top Sw is closed

;Clear Top Sw counter

;Bring TSCC to A

; Incresent TSCC, stip if full
$T5CC not full

$TSCC full--Delay &4aS

;Update display before returning
sSend Exit Pylse for Blade Controller

sPut incr, TSCC back in kAN

jPreset A to IS

;Preset A to {4

;Preset A to 12

;Presst A to 8

;Point to low byte Tiser Counter
;Clear RAK(D,18),point to (2,11
;Store R preset in RAM(E, L1}
sTest Tiae base counter

1Bring RANID,18) to &
slncr, A

sPut ¥ back in RAN
sRetrieve high order byte
;lncr. High order byte,skip if full
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199
CEL
ge1
882
ges
844
£33
Edb
ga7
828
g29
818
Elt
812
813
G
8i3
814
BL7
818
819
828
82t
822
823
824
835
828
827
828
829
838
831
AT
833
B4
83S
835
837

Claims

8303
8307
8308
8309
B304
8308
a3
8300
BIDE
830F
B3ee
83E!L
23e2
03E3
83ed
83es
03E7
(M1}
B3E9
B3EB
83eC
83ED
LM
3!
83F2
23F4
83F3
83F7
83F8
83F9
23F8
0FC
83FE
8IFF

197
158
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I8
09
£9
3F
23
00
38
3E
81
F1
i1
F7
1€
4
3383
I
n
48
23 83
51
FS
23 83
23 684
3
23 84
F1
23 83
IE
42
33 84
L}
68 Db
48

;SUBROUTINE WLTCHK

Inp L00P3
.PAGE

jSubroutine to poll Bale Halt, Machine Halt and Front/Rear Cut
jFlags to see if EFSS is required, or if Halt is needed, to
jgive EFSS enough tise to slow sachine before halting

HLTCHK: SKE8l
JP
JP
NSHLT: LBl
SKnBl
P
P
NOHLT: LB
SKnBl
P
SKNBY
P
RSEFSS: LBI
sng
RSHC:  LB!
STl
sTil
RET
INCHC:  XAD
AISC
P
180
YAD
AISC
1AD
P
LOOP7: XAD
SETEFSS:LB!
kns
RTH:  LBI
SKnsl
np
RET
JEND

33

2
NBHLT
INCHC
3,0

)

NOHLT
INCHC
3,15

8
SETEFSS
!
SETEFSS
1,15

2
8,3
]
]

8,3
1
LO0P7
8,3
8,4

|

8,4
SETEFSS
8,3
1,15

2

8,4

2

HALT

sPoll Bale Halt input

;No Bale Halt needed

;Bale Halt called-- incr. counter
;Paint to Mode box

;Test for Machine halt

iNo Machine halt

jMachine halt-< incr, counter

jNo Halt called, check FC/RC Flags
iSkip if FCF not set

;FCF is set-- set EFSS

jSkip if RCF not set

jRCF is set-- sot EFSS

jReset EFSS flag

iPaint to Halt Counter
1Clear Halt Counter

;Bring Halt Counter to A
; Incresent

iNo carry to 8,4

jReturn to RAM, restore A
;Bring HC NSB to A

s Incr, RSB

;Store NSB, restore A

;60 on

sPut back LSB

iPoint to Output Wort ares
;Set EFSS flag

iPoint to Halt Ctr, MSB
jDelay &4 counts or 256aS
;60 to HALT routine
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1. An apparatus for parallel cutting of the laminated edge of a previously laminated article, wherein said
apparatus includes a cutting blade oriented substantially perpendicularly to the path of said article as it
passes thereunder, and further comprising means for advancing said article, the improvement comprising:

(a) a plurality of sensing means for determining the extent of deviation of the leading edge of said
article from parallelism with said cutting blade;

(b) electronic feedback means communicative with said sensing means and for determining the
extent of rotation of said cutting blade necessary so that said blade is oriented parallel to said leading edge
of said article; and

(c) blade positioning means communicative with said electronic feedback means for rotating said
cutting blade, to a position wherein said cutting blade is parallel to said leading edge of said article wherein
said blade positioning means rotates said cutting blade about a pivot point and wherein said cutting blade is
not laterally movable.

2. The apparatus of Claim 1, wherein said sensing means comprises a pair of infrared light beams and
a pair of corresponding light detectors.

3. The apparatus of Claim 1, wherein said blade positioning means comprises a step motor having an
output shaft mechanically linked to said blade to effect rotation of said blade about said pivot point.

4, The apparatus of Claim 2, wherein at least one of said light beams and its corresponding light
detector is movable.

5. The apparatus of Claim 1, further comprising a controller and a plurality of beam and detector sets,
and wherein said controlier senses the width of said article passing through said apparatus, and selecis the
two light beam and detector sets most suitable for the width of said article.

6. An apparatus for parallel cutting of the laminated edge of a previously laminated article, wherein said
apparatus includes a cutting blade oriented substantially perpendicularly to the path of said article as it
passes thereunder, and further comprising means for advancing said article, the improvement comprising:

(a) a plurality of sensing means for determining the extent of deviation of the leading edge of said
article from parallelism with said cutting blade, said sensing means comprising a pair of infrared light
beams and a pair of corresponding light detectors;

(b) electronic feedback means communicative with said sensing means and for determining the
extent of rotation of said cutting blade necessary so that said blade is oriented parallel to said leading edge
of said article; and

(c) blade positioning means communicative with said electronic feedback means for rotating said
cutting blade, and to a position wherein said cutting blade is parallel to said leading edge of said article,
wherein said blade positioning means comprises a step motor having an output shaft mechanically linked to
said blade to effect rotation of said blade about a pivot point, and wherein said blade positioning means
rotates said cutting blade about said pivot point and wherein said cutting blade is not laterally movable.

7. The apparatus of Claim 6, wherein at least one of said light beams and its corresponding light
detector is movable.

8. The apparatus of Claim 8, further comprising a controller and a plurality of beam/detector sets, and
wherein said controller senses the width of said article passing through said apparatus, and selects the two
light beam/detector sets most suitable for the width of said article.

34
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