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METHOD AND APPARATUS FOR
CONTROLLING A COLLATOR

This is a continuation of copending application Ser.
No. 056,560 filed May 29, 1987 now abandoned.

TECHNICAL BACKGROUND

The present invention relates to collating machines
and is particularly directed to a method and apparatus
for controlling a collator.

BACKGROUND ART

The use of collators or gathering devices for assem-
bling a plurality of different signatures into assemblages,
such as magazines or books, is well known in the art.
Electronic controllers for collators are also known in
the art. One example of an electronically controlled
collator is described in U.S. Pat. No. 3,924,846 to Reed.

The Reed '846 patent describes a collator having a
plurality of hoppers, each of which feed different signa-
tures to a passing conveyor to form assemblages. The
collator includes a plurality of raceway jam detection
switches. The switches are mounted at spaced apart
locations along the path of the conveyor, one switch
located between alternate hoppers. When a jam occurs,
i.e., a signature is incorrectly positioned on the con-
veyor, the signature causing the jam trips a jam detec-
tion switch. The electronic controller detects the jam
switch trip and tracks the progress of the conveyor feed
location where the jam occurred. The electronic con-
troller not only rejects the assemblage at the feed loca-
tion where the jam occurred, but also rejects one or
more assemblages in feed locations upstream and/or
downstream from the feed location where the jam oc-
curred in accordance with a preselected reject pattern.
Also, the electronic controller of the Reed ’846 patent
inhibits downstream hoppers from feeding signatures
into feed locations which are to be rejected in accor-
dance with the preselected reject pattern.

The collator disclosed in the *846 patent also includes
means for detecting a hopper feed malfunction. The
detector senses when a signature has not been fed by a
hopper and also senses when more than one signature
has simultaneously been fed from a hopper. Such feed
malfunctions are known in the art as a miss or a double
feed, respectively.

If an optical sensor is used as a miss detector, it has
been found that certain types of malfunctions can occur
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and not be detected. Assume a reflector is located on a

hopper dfum at such a location that a signature being
fed covers the reflector. Also, assume a sensor shines
light toward the drum and monitors for a light return
from the reflector. If the sensor itself is inoperative, no
signal may be monitored and a subsequent miss feed can
go undetected. Also, if the drum becomes disconnected
from the collator main drive, such an occurrence can
also go undetected. Furthermore, a signature can get
jammed so as to cover the optical sensor thereby mak-
ing subsequent miss feeds go undetected. It is therefore
desirable to provide a method and apparatus that .can
detect the occurrence of the above-mentioned problems
and therefore prevent subsequent miss feeds from going
undetected.

BRIEF SUMMARY OF THE INVENTION

The present invention provides a new and improved
apparatus for verifying the operation of a signature
hopper of a collator. The hopper includes a rotary drum
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for transporting a signature from a storage bin to a feed
location on a raceway having a moving conveyor. Two
reflectors are secured to the drum. A first, miss reflec-
tor, is located so as to be covered by a signature during
a normal feed operation. A second, miss verify reflec-
tor, is located so as not to be covered by a signature
during a normal feed operation. An optical sensor di-
rects a beam of light toward the drum and monitors for
light reflected by the reflectors. A controller deter-
mines when the sensor should receive a reflected beam
from the miss verify reflector. A warning signal is gen-
erated if no light is reflected from the miss verify reflec-
tor when it is expected.

In accordance with the present invention, an appara-
tus is provided for verifying operation of a signature
hopper of the type having a rotary drum and securing
means for securing a signature to the drum, the drum
transports a signature from a first location to a second
location. The apparatus comprises optical sensor means
located adjacent to the drum for directing a beam of
light toward the drum and monitoring for reflected
light. A miss reflector is provided and is mounted to the
drum at a location downstream of the securing means so
that a signature held to the drum by the securing means
covers the miss reflector as the miss reflector passes the
sensor means. A miss verify reflector is provided
mounted to the drum at a location spaced from the
securing means such that a signature held to the drum
by the securing means does not cover the miss verify
reflector. The apparatus further includes control means
electrically connected to the sensor means. The control
means includes means for determining when the miss
verify reflector is expected to pass by the sensor means
during rotation of the drum and means for generating a
warning signal when the sensor means does not receive
a reflected light beam from the miss verify reflector
when the miss verify reflector is expected to pass by the
sensor means as determined by the determining means.

In accordance with the present invention, a method is
provided for verifying operation of a signature hopper
of the type having a rotary drum and securing means for
securing a signature to the drum for transporting the
signature from a first location to a second location. The
method comprises the step of providing optical sensor
means located adjacent to the drum for directing a beam
of light toward the drum and monitoring for reflected
light. The method further includes the step of providing
a miss reflector secured to the drum at a location down-
stream of the securing means such that a signature held
to the drum by the securing means covers the miss
reflector as the miss reflector passes the sensor means.
The method further includes the step of providing a
miss verify reflector secured to the drum at a location
spaced from the securing means such that a signature
held to the drum by the securing means does not cover
the miss verify reflector. The method of the present
invention includes the steps of determining when the
miss verify reflector is expected to pass by the sensor,
and generating a warning signal when the sensor means
does not receive reflected light from the miss verify
reflector when the miss verify reflector is expected to
pass by the sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and features of the invention will be-
come apparent to those skilled in the art upon reading
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and understanding the detailed description taken in
conjunction with the accompanying drawings wherein:

FIG. 1is a top plan view of a collator/binder system;

FIG. 2 is a side elevational view schematically de-
picting the collator shown in FIG. 1;

FIG. 3 is an enlarged view of a portion of a hopper
drum, some parts of which have been removed for
clarity; .

FIG. 4 is a block diagram of control circuitry for use
in the present invention; and

FIGS. 5-8 are flow charts depicting system operation
of the collator in accordance with the present invention.

DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring to FIG. 1, a collator/bindery system 20
includes a collator section 22 which includes a plurality
of hoppers 24 aligned in a linear array. The system 20
further includes a reject station 26 which is used to
divert undesired signature assemblages to a reject con-
veyor 28. The reject conveyor 28 carries rejected signa-
ture assemblages away for further handling.

Assembled signatures are glued at a binder station 30
and are trimmed in a trimmer station 32. Mail labels are
attached to the assembled signatures at a mail station 34.
The assembled signatures are stacked in a stacker 36 for
further handling. A control console 38, located adjacent
the system 20 and preferably near the reject station 20,
electrically controls the operation of the system 20.

Referring to FIGS. 1 and 2, a chain 40 is positioned
below the hoppers 24 and is driven by a drive motor 42
so that the chain 40 moves in a direction indicated by
the arrow 44 on the idler wheel 46.

Chain 40 carries a plurality of spaced apart chain pins
48 which define a plurality of signature feed locations
and are used to move the signatures along a raceway 50.
The raceway 50 has a bottom wall 51 and spaced apart
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side walls 52, 54 that run the length of the collator

section 22. The side walls 52, 54 are of sufficient height
to retain the signatures in the raceway 50. The bottom
wall 51 has a centrally located slot to accommodate
travel of the chain 40 and pins 48.

Jam detection switches 60 are mounted at spaced
apart locations along the raceway 50 and are preferably
located between every other hopper 24 within the colla-
tor section 22. Each of the jam detection switches 60 are
electrically connected to a controller 62 located within
the control console 38. Such jam detection switches are
well known in the art and are, therefore, not described
in detail herein.

Basically, a jam detection switch 60 is a lightly,
spring-biased, electrical switch having an actuation
lever 61 extending downward toward the signatures in
the raceway 50. The end of the actuation lever 61 is
approximately at the same elevation as the top of the
chain pins 48. When the actuating lever 61 of a jam
detector switch 60 encounters a signature that has been
incorrectly fed down to raceway 50, e.g., overlying the
top of one of the chain pins 48, its associated switch
contacts close. When the switch contacts close, the jam
switch is said to be actuated. The controller 62 monitors
each of the jam switches 60 and detects the occurrence
of switch contact closure, i.e., the occurrence of a signa-
ture jam.

Each of the hoppers 24 are similarly constructed.
Therefore, only one hopper is described in detail. The
hopper 24 includes a bin 70 for storing a plurality of
signatures. Each of the hoppers typically includes signa-
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tures which are different from the signatures of the
other hoppers in the collator section 22. A feeder drum
72 is disposed below the bin 70. Fingers 74 are opera-
tively secured to the drum 72 and are disposed near the
outer surface of the drum. For purposes of explanation
only, the feeder drum 72 has two fingers 74a, 745 lo-
cated diagonally opposite from each other on the drum.
Those skilled in the art will appreciate that a feeder
drum having three spaced apart fingers or any other
combination can be used.

A suction device 78 is located at the bottom of the bin
70. The feeder drum 72 is driven in rotation by the main
drive motor 42 in a known manner. As the feeder drum
72 rotates in a direction indicated by arrow 76, the
suction device moves upward to pull a single signature
downward. A separator dish, not shown, retains the
other signatures in the bin. As the drum 72 continues to
rotate, the fingers 74 close and grab the pulled down
signature. The fingers 74 secure the signature to a block
77 and pull the signature from the bin 70. One such
hopper arrangement is fully disclosed in U.S. Pat. No.
3,702,187 to Hageman et al., which is hereby fully in-
corporated herein by reference. As the feeder drum 72
continues to rotate, the signature is retained against the
drum’s outer surface and is fed toward the moving
chain 40. After sufficient rotation, the fingers 74 open
and the signature drops into a feed location on the mov-
ing chain 40. Such a signature feed arrangement is fully
disclosed in U.S. Pat. No. 3,825,247 to Fernandez-Rana
et al., which is hereby fully incorporated herein by
reference.

An optical sensor switch 80 is used to detect whether
or not the fingers 74 have grabbed a signature as the
fingers revolve past the bin 70. Referring to FIG. 3, the
optical sensor switch 80 shines a beam of light down
onto the feeder drum 72. A miss reflector 82 is located
on the downstream side of associated fingers 74. The
reflector 82 is a corner cube-type that passes a reversed
polarized light back to the sensor 80. When the fingers
74 grap a signature from the bin 70, the signature is
retained against the drum’s outer surface and covers the
miss reflector 82.

The optical sensor switch 80 is electrically connected
to the controller 62 and is in one electrical state when
the light is refelected from a reflector, i.e., the reflector
is not covered, and a second electrical state when no
reflection is received, i.e., the reflector is covered. If the
fingers fail to grap a signature from the bin 70, the opti-
cal sensor 80 will receive a reflection from the miss
reflector 82. The controller 62 monitors the sensor 80
and is thereby “informed” of whether a signature feed
miss has occurred.

A miss verifying reflector 84 is secured to the feed
drum 72 at a location relative to the fingers so as to
ensure that it is not covered when a maximum size
signature is fed by the hopper. The miss verify reflector
is also a corner cube-type reflector that passes a re-
versed polarized light back to the sensor 80. Once each
revolution of a feed drum 72, tne sensor switch 80 de-
tects a reflection from the miss verify reflector which is,
in turn, detected by the controller 62.

Referring to FIG. 2, each hopper has an associated
caliber switch assembly 90 mounted adjacent to its
drum 72. The caliber switch assembly includes an arm
92 and wheel 94 that is spring biased against the feeder
drum 72. A switch 96 contacts the arm 92 and is electri-
cally connected to the controller 62. The caliber assem-
bly 90 monitors the thickness of a signature held to the
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5
feeder drum 72 during a signature feed operation as the
drum 72 rotates therepast. If more than one signature is
being fed from the bin 70, the thickness of the signatures
cause the arm 92 to move an amount sufficient to close
the contacts of switch 96. The controller 62 monitors
the condition of switch 96.

The reject station 26 includes a reject arm 100 that is
drivable upward through a mechanically driven cam
101 connected to tne system main drive. An electrically
actuatable hold down device 102 is electrically con-
nected to the controller 62. When it is desired to reject
an assemblage, the controller 62 outputs an electrical
signal to the actuator 102 to release the arm 100 thereby
permitting the arm to move upward, forcing the assem-
blage into a takeway conveyor 28. A sensor 104 is
mounted adjacent to the cam 101 and is electrically
connected to the controller 62. The sensor generates an
electrical signal indicative of the rotary position of the
cam 101.

A learn eye 110 is located on the upstream side of the
reject station 26. A book eye 112 is located on the
downstream side of the reject station 26. The learn eye
110 and the book eye 112 can be either optical sensors
or proximity sensors. The learn eye 110 and book eye
112 each generate one electrical signal when a signature
assemblage is at their respective locations, and a second
electrical signal in the absence of a signature assemblage
at their respective locations. The learn eye 110 and the
book eye 112 are electrically connected to the control-
ler 62. :

Referring to FIG. 4, the controller 62 includes a
signal processing board 120 electrically connected to
each of the jam sensor switches 60, the miss sensor
switches 80, and the double feed sensor switches 90.
The processing board 120 outputs electrical signals to
an interface board 122 when any of the sensor switches
60, 80, 90 are actuated. The processing board 120 out-
puts a pulse of a predetermined duration upon the
sensed occurrence of either a signature jam, a signature
miss, i.e., no feed of a signature, or a double feed of a
signature.

A microcomputer 124 is electrically connected to the
interface board 122. A watchdog circuit 125 is electri-
cally connected to the microcomputer 124. The use of
watchdog circuits in combination with a microcom-
pyter or a microprocessor are well known in the art and
therefore will not be described herein. A nonvolatile
memory 128 is electrically connected to the microcom-
puter 124.

A drive encoder 126 is operatively connected to the
main drive motor 42 and outputs a digitally coded signal
indicative of the rotary position of the motor 42 which
is, in turn, indicative of the position of the chain 40. The
drive encoder 126 is electrically connected to the mi-
crocomputer 124 through the interface board 122.

The reject arm cam sensor 104, the learn eye 110, and
the book eye 112 are electrically connected to the mi-
crocomputer 124 through the interface board 122. The
control panel 38 includes a plurality of switches, includ-
ing run switches 130, a jog switch 132, and a stop switch
134. Each of the switches 130, 132, 134 are electrically
connected to the microcomputer 124 through the inter-
face board 122. The control panel 38 further includes an
operator terminal 136, such as a keyboard electrically
connected to the microcomputer 124. An operator
touch display 138 is electrically connected to the mi-
crocomputer 124. The touch display 138 allows the
microcomputer to display information to the operator
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and permits an easy way for the operator to enter infor-
mation to the microcomputer by simply touching the
display screen in appropriate locations prompted by a
system software program. Such touch displays are well
known in the art and will not be described in detail
herein. A printer 140 is electrically connected to the
microcomputer 124 for the purpose of providing a hard
copy of system data.

Referring to FIG. 5, the flow chart depicts the pro-
cess followed for the set up of the collator system in
accordance with the present invention. The set up rou-
tine is also referred to as the system make-ready routine.
In step 180, the electronics are initially energized. The
microcomputer 124 performs a plurality of memory
tests, determines whether all circuit boards are present,
and determines whether the nonvolatile memory is
functioning correctly. Such pretests are well known in
the art and are referred to as system self-diagnostic tests.
In step 182, a determination is made as to whether any
pretest failure has occurred. If a failure has occurred,
the determination in step 182 is affirmative and an error
message is displayed on the display 138 in step 184. The
microcomputer system program then exits in step 186.
If no failure has occurred in the pretest, the determina-
tion in step 182 is negative and the process proceeds to
one of a plurality of system make-ready routines. The
make-ready routines can be performed in any order.
FIG. 5 depicts one sequence for explanation purposes
only. Preferably, a make-ready menu is displayed on the
touch display 138 and the operator selects one of the
make-ready procedures to be performed.

A hopper make ready routine is performed in step
188. The purpose of tne hopper make ready routine is to
enter certain operating limits into the controller’s mem-
ory for each of the hoppers. In one embodiment of the
present invention, the hopper closest to the reject sta-
tion has its operating limits entered first. Limits for each
of the other hoppers is entered, in accordance with a
preferred embodiment, in a consecutive manner.

In FIG. 5A, the hopper make ready routine 188 for a
hopper is shown. In step 190, the operator enters a limit
for consecutive misses for that hopper. In step 192, the
operator enters a misses base number to be used by the
microcomputer 124 in establishing a limit for random
misses per base number. The base number is equal to a
number of collator machine cycles which is equal to a
number of signatures fed by the hopper. In step 194, the
operator enters the number of random misses for that
hopper. The random miss limit per base number for that
hopper is then retained by the microcomputer 124.
During the operation of the collator, the microcom-
puter keeps track of the number of signature misses by
a hopper. When a miss occurs, the microcomputer de-
termines whether or not the total number of random
misses per base number of collator machine cycles or
signature feeds for that hopper exceeds the set limit.

In step 195, the operator enters a limit for a consecu-
tive number of signature double feeds for that hopper.
In step 196, the operator enters a double feed base num-
ber. In step 198, the operator enters the random double
feed limit per double feed base number. During opera-
tion of the collator, the microcomputer keeps track of
the number of double feeds by a hopper. When a double
feed occurs, the microcomputer determines whether or
not the total number of random double feed errors per
base number of collator machine cycles or signature
feeds for that hopper exceeds the set limit. The consecu-
tive error limit, the random miss limit per misses base
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number and the double feed limit per double feed base
number is set for each of the hoppers in the collator 22.
After the limits are set for each of the hoppers, step 200
returns to the routine shown in FIG. 5.

In step 210, a jam make ready routine is performed.
Referring to FIG. 5B, the jam make ready routine is
shown. This routine is used to establish a signature
assemblage reject pattern for use when a signature jam
occurs. The reject pattern is defined as the number of
chain pin spaces or feed locations before and after the
location where the jam occurred that are to be tracked
and whose assemblages therein are to be subsequently
rejected at the reject station 26. The reject pattern es-
tablished during the jam make ready routine is done for
each of the jam switches separately within the collator.
In one preferred embodiment of the present invention,
the jam switch located closest to the reject gate has its
reject pattern established first.

In step 212, the operator enters the number of feed
locations before the jam switch location that are to have
their assemblages rejected. In step 214, the operator
enters the number of feed locations after the jam switch
location that are to have their assemblages rejected.
Each of the jam switches may not only have a different
before and after limits, but may also different before and
after limits from the other jam switches within the colla-
tor. After the reject pattern is set for each of the jam
switches, step 216 returns to the routine shown in FIG.
5.

In step 220, an encoder zero routine is performed.
Referring to FIG. 5C, the microcomputer displays in
step 222 the present reading of the encoder. In step 224,
the operator jogs the chain 40 using the jog switch 132

—_

0

20

25

until one chain pin 40 aligns with a permanently fixed -

mark on the raceway 50. Once a chain pin aligns with
the mark on the raceway, the operator, in step 226, tells
the microcomputer, through the touch display 138, that
the chain is at the zero position. In step 228, the mi-
crocomputer uses this reading from the encoder as the
zero encoder position or the zero chain position. Each
time a chain pin passes the mark on the raceway during
operation of the collator, the coilator is said to go
through a machine cycle. The machine cycle is divided
by the microcomputer into degrees such that 360° is
equal to one machine cycle. The microcomputer resets
the angle to 0° each time a new machine cycle begins.
. The angular division of the machine cycle is referred to
as the encoder angle. If the chain is moved such that
chain pins are spaced an equal distance upstream and
downstream of the reaceway mark, the encoder reading
will be interpreted by tne microcomputer as an encoder
angle of 180°.

The hoppers feed one signature each machine cycle.
Each machine cycle will result in a hopper drum 72
rotating 180°. It will be appreciated that a 180° turn of
the drum is a 360° change in the collator machine cycle.
Similarly, although the fingers 74 are physically posi-
tioned 180° apart on the drum, they are 360° apart in
terms of the collator machine cycle. In step 230 the
program returns to the routine shown in FIG. 5.

In step 240, learn eye and book eye data are entered.
Referring to FIG. 5D, in step 242 of the distance from
the learn eye 110 to the reject gate in chain pin spaces
(feed locations) is measured by the operator. The reject
gate location is taken to be the location where the distal
end of the arm 100 comes up to contact signatures on
the raceway 50. The measured distance is entered
through the keyboard or touch display into the mi-
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crocomputer’s memory in step 244. The distance be-
tween the book eye 112 and the reject gate 26 is mea-
sured in chain pin spaces (feed locations) by the opera-
tor in step 246. The measured distance of the book eye
112 to the reject gate 26 is entered through the key-
board or touch display into the microcomputer’s mem-
ory in step 248.

In step 250, the chain is jogged until a chain pin is
positioned slightly upstream of the learn eye 110. The
encoder angle is read by the microcomputer 124 in step
252 and is stored in its memory in step 254 as the learn
eye service angle. In step 256, the chain is again jogged
until a chain pin is positioned just upstream of the book
eye 112. The encoder angle is read in step 258 and is
stored in tne microcomputer’s memory in step 260 as
the book eye service angle. The program returns, in step
262, to the routine shown in FIG. 5.

In step 270, each of the hoppers is mechanically ad-
justed so that a maximum size signature can be fed into
a feed location on the chain 40 so that the signature
extends to a maximum downstream location within the
feed location, i.e., between consecutive chain pins. It is
well known in the collator art that each hopper can be
mechanically disconnected from the system main drive
o0 as to permit rotation of the hopper drum by hand.
Such hand rotation of the drum is known in the art as
phasing the hopper. In an array of hoppers, the phase
angle of a hopper is different than the phase angle of its
adjacent upstream and downstream hoppers.

In step 280, the microcomputer performs a learn
mode. Referring to FIG. 5E, the learn mode begins in
step 282 with the microcomputer displaying on the
operator touch display 138 a learn mode menu. The
learn mode menu includes four possible learn mode
selections, i.e., (i) learn hoppers, (ii) learn hopper ser-
vice angle, (iii) learn hopper insertion point, and (iv)
learn jam switch insertion point. In step 284, the opera-
tor, using the touch display, selects one of the learn
modes displayed on the learn mode menu.

In step 286, a determination is made as to whether
learn hoppers has been selected. If the determination in
step 286 is affirmative, each of the hoppers on-line for
computer control are identified. Each of the hoppers
preferably has an associated switch (not shown) con-
nected to the controller that in one condition will per-
mit computer control and in another condition will not
permit computer control. In step 290, each of the
hoppers that are on line for computer control are se-
quentially numbered beginning with the on-line hopper
closest to the reject gate as the number one hopper. The
on-line hoppers upstream therefrom are sequentiaily
numbered. The program then returns to the display
learn mode menu in step 282.

If the determination in step 286 is negative, a determi-
nation is made in step 292 as to whether learn hopper
service angle has been selected in step 284. If the deter-
mination in step 292 is affirmative, the program pro-
ceeds to step 294 where the feeder for all hoppers are
inhibited. To inhibit a feeder, it is well known in the art
to simply shut off the vacuum of the suction device 78
that pulls a signature downward from the bin 70 so that
the fingers 74 on the drum 72 cannot grab the signature
as the drum rotates. In step 298, the feeder drum for
each of the hoppers is rotated. Because no signatures are
on the drums 72, the sensor switch 80 for each of the
hoppers will trip each time a miss reflector 82 or the
miss verify reflector 84 passes thereby. In step 300, the -
miss sensor switch 80 for each of the on-line hoppers are
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monitored. In step 302, the microcomputer 124 reads
the encoder angles for all reflections received from the
reflectors secured to all the on-line drums. In step 303,
the microcomputer establishes a value X=1.

From hopper X’s monitored encoder angles, the mi-
crocomputer 124 determines, in step 304, which reflec-
tors are miss reflectors and which one of the reflectors
is a miss verify reflector. The two miss reflectors are
physically positioned 180° apart on the drum 72 since
the drum 72 feeds two signatures per 360° revolution of
the drum, each 180° rotation of the drum is 360° of the
collator machine cycle. Therefore, the miss reflectors
are 360° apart in terms of the collator machine cycle.
Since the two miss reflectors are 360° apart, it can be
determined which are the miss reflectors and which one
is the miss verify reflector. The program stores the
encoder angles for the miss reflectors and the miss ver-
ify reflector for the first on-line hopper in step 306.

The program, in step 308, establishes a double service
angle for the double sensor switch 90 for hopper X by
adding a predetermined angle to the determined miss
angle for the first on-line hopper as determined in step
304. This is done because the double sensor switch 90 is
a known angular distance from the miss sensor switch
80.

In step 310, the value X is incremented by one. A
determination is made in step 312 as to whether X is
greater than the number of on-line hoppers determined
in step 288. If the determination in step 312 is negative,
the program returns to step 304 where the second on-
line hopper has its service angles determined. “The
above loop is continued until the determination in step
312 is affirmative at which time the program returns to
step 282.

If the determination in step 292 is negative, the pro-
gram proceeds to step 320 where a determination is
made as to whether the learn hopper insertion point has
been selected in step 284. If the determination in step
320 is affirmative, each of the feeders for all the hoppers
are inhibited in step 322. A value of X=1 is set in step
324 and the program proceeds to step 326 where one
signature is fed from the first on-line hopper to a feed
location on the chain 40.

The program proceeds to step 328 where the chain is
advanced to move the signature toward the learn eye
1106. The number of chain spaces (machine cycles)
needed to move the signature to the learn eye is counted
in step 330 and the count is stored in the microcom-
puter’s memory in step 332 for the first hopper. From
this number, the microcomputer determines how far the
hopper X is from the reject gate. To do this, the mi-
crocomputer adds the learn eye to reject distance en-
tered in step 244 (see FIG. 5D) to the number stored in
memory in step 332. This distance is referred to as the
hopper insertion point.

In step 334, the value of X is incremented by one. In
step 336, a determination is made as to whether or not X
is greater than the number of on-line hoppers as deter-
mined in step 288. If the determination in step 336 is
negative, the program returns to step 326 where a signa-
ture is fed from the second on-line hopper. The above-
described loop is continued until the determination in
step 336 is affirmative, at which time the program re-
turns to step 282.

If the determination in step 320 was negative, the
program proceeds to step 340 where a determination is
made as to whether the learn jam switch insertion point
was selected in step 284. If the determination made in
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10
step 340 is affirmative, the program, in step 342, identi-
fies the number of jam switches in the collator. In step
344, all of the feeder hoppers are inhibited. A value of
X =1 is set in step 346. In step 348, a chain pin is jogged
to a location directly under the first jam switch, which
is the one located closest to the reject station.

Once a chain pin is aligned with the jam switch, the
jam switch is mechanically tripped by the operator in
step 350. The operator places a signature on the down-
stream side of the pin which was positioned under the
jam switch in step.352. The chain is advanced in step
354 to move the signature placed on the chain toward
the learn eye. The microcomputer counts the number of
chain pin spaces (machine cycles) which are moved to
have the signature reach the learn eye in step 356.

In step 358, the number of chain pin spaces counted in
step 356 is stored as a count for the jam switch X. From
this value, the microcomputer determines the location
of the jam switch X from the reject gate. To do this, the
microcomputer adds .the learn eye to reject distance
entered in step 244 (see FIG. 5D) to the number stored
in memory in step 358. The distance from the jam
switch to the reject gate is the jam switch insertion
point. The value of X is incremented by one in step 360.
A determination is made in step 362 as to whether the
value X is greater than the number of jam switches
identified in step 342. If the determination in step 362 is
negative, the program returns to step 348 wherein a
chain pin is jogged to a location directly under the
second jam switch. The above-described loop is contin-
ued until a determination in step 362 is affirmative, at
which time the program returns back to step 282.

If the determination in step 340 is negative, the pro-
gram returns to step 284 and the above described loop is
again performed. One option displayed in the learn
mode menu is EXIT which the operator can select to
exit from the learn mode. Once all the routines shown in
FIG. 5 are completed, the collator system is ready for
operation.

The microcomputer 124 includes a program to moni-
tor, during operation of the collator, the number of miss
faults and double feed faults for each of the hoppers.
Referring to FIG. 6A, a flow chart is shown depicting
a process for monitoring random miss faults for each of
the hoppers in accordance with a preferred embodiment
of the present invention. As mentioned above, each time
a chain pin reaches the mark on the raceway, a machine
cycle is completed. As the machine cycle is completed,
the machine cycle angular reading is reset to zero. The
microcomputer 124 includes a machine cycle counter
that counts the number of machine cycles. Also in-
cluded in the microcomputer is a plurality of miss
counters for the hoppers, each hopper having an associ-
ated miss counter. A miss counter counts the number of
missed signatures as detected by the miss sensor switch
80 for that hopper. The program in step 400 clears the
machine cycle counter in the microcomputer 124. In
step 402, the misses error counter for each of the
hoppers is cleared. In step 404, each of the hoppers is
separately monitored for a signature miss during opera-
tion. Since the microcomputer 124 has *“learned” the
service angle of each hopper, i.e., the angle at which the
miss reflectors 82 pass the miss sensor switch 80, the
microcomputer “knows” when to monitor for the miss
signal for each hopper during a machine cycle.

As mentioned, the processing board 120 includes a
pulse conditioner connected to the miss sensor switches.
The pulse conditioner outputs a pulse to the microcom-
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puter 124 through the interface board 122 having suffi-
cient duration to permit the microcomputer 124 time to
monitor the occurrence of a miss signal during a ma-
chine cycle.
In step 406, a determination is made as to whether or

not a miss error has occurred for any of the hoppers -

during the machine cycle. If the determination in step
406 is negative, the program proceeds to step 408. In
step 408, a determination is made as to whether or not
the number of completed machine cycles is equal to the
misses base number which was programmed for the
hopper being considered as was entered in step 192 (see
FIG. 5A). If the determination in step 408 is negative,
the program returns to step 404 where the microcom-
puter continues to monitor the hoppers for misses. Each
of the hoppers is monitored for a miss feed one time
each machine cycle.

If the determination in step 406 is affirmative, the
program in step 410, increments the misses counter by
one for the hopper in which the miss occurred. The
program then proceeds to step 412 where a determina-
tion is made as to whether or not the misses fault de-

_ tected for a particular hopper is a consecutive fault, i.e.,

" a fault has occurred in the previous machine cycle for
the same hopper. If the determination in step 412 is
affirmative, a determination is made in step 414 as to
whether or not the consecutive fault limit for that
hopper as set in step 190 (see FIG. 5A) has been
reached. If the determination in step 414 is affirmative,
the program proceeds to step 416 where a warning is
given to the operator. The operator upon being warned
decides whether to stop the collator by depressing the
stop switch 134.

If the determination made in steps 412 or 414 are
negative, the program proceeds to step 418 where a
determination is made as to whether the number of
misses error for a hopper equals the limit as set in step
194 (see FIG. 5A). If the determination in step 418 is
affirmative, the program proceeds to step 416. From
step 416 or from a negative determination in step 418,
the program proceeds to step 408. When the determina-
tion in step 408 is affirmative, the program returns to
step 400 where the machine cycle count is cleared and
the program begins again. It will be appreciated that if
the number of misses are consecutive and equal to the
consecutive limit preset by the operator or if a number
of random miss errors occurs per base number greater
than the limit preset by the operator for any hopper, a
warning is given to the operator. Each hopper is moni-
tored separately and therefore can have its own consec-
utive limits and its own number of random limits per its
own base number.

Referring to FIG. 6B, a flow chart is shown depicting
a process, in accordance with the present invention, for
monitoring double feed faults in each of the hoppers
during operation of the collator. In step 450, the ma-
chine cycle counter is cleared. Although this step 450 is
shown separately in FIG. 6B, it will be understood that
this step is the same as step 400 shown in FIG. 6A. The
microcomputer 124 further includes a counter for each
hopper that counts the number of double feed signals
that occur for their associated hopper. In step 452, each
of the counters for counting the number of double feeds
for each hopper is cleared. In step 454, each of the
hoppers double switches 96 are monitored for a double
feed fault. The double feed sensor service angle for each
hopper was established by the microcomputer 124
based from the determined associated miss sensor ser-
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vice angle plus a predetermined angular degree. Based
upon the established double feed service angle, the
micrcomputer 124 knows when to monitor for a double
feed during a machine cycle. The double switches are
connected to the microcomputer 124 through the pro-
cessing board 120 and interfacing board 122. The pro-
cessing board generates a pulse when a double feed
occurs having a predetermined duration sufficiently
long to permit the microcomputer 124 time to monitor
that a double feed has occurred during any machine
cycle.

In step 456, a determination is made as to whether or
not a double feed has occurred. The doubles sensor
switch 90 for each of the hoppers is monitored one time
each machine cycle. If the determination in step 456 is
negative, the program proceeds to step 458. In step 458,
a determination is made as to whether or not the ma-
chine cycle count equals the base number prepro-
grammed in for the monitored hopper in step 196 (see
FIG. 5A). If the determination in step 458 is negative,
the program returns to step 454 and the microcomputer
continues to monitor the hoppers. If the determination
in step 458 is affirmative, the program returns to step
450.

If the determination in step 456 is affirmative, the
program proceeds to step 460 where the counter for a
double feed is incremented by one for the hopper moni-
tored to have an error. The program then proceeds to
step 462 where a determination is made as to whether or
not there are consecutive faults, i.e., a double fault has
occurred in the previous machine cycle for the same
hopper. If the determination in step 462 is affirmative,
the program proceeds to step 464 where a determina-
tion is made as to whether the consecutive double fault
limit for that hopper entered in step 195 (see FIG. 5A)
has been reached.

If the determination in step 464 is affirmative, the
program proceeds to step 466 where a warning is given
to the opeérator. The operator, when warned, can decide
whether to stop the collator using the stop switch 134.
If the determination in steps 462 or 464 are negative, the
program proceeds to step 468 where a determination is
made as to whether the double fault count for the
hopper having the error is equal to the limit established
in step 198 (see FIG. 5A). If the determination in step
468 is affirmative, the program proceeds to step 466.
The program proceeds from step 466 or from a negative
determination in step 468 to step 458. In step 458, a
determination is made as to whether the machine cycle
count is equal to the base number for that hopper en-
tered in step 196 (see FIG. 5A). Each of the hoppers can
have its own consecutive fault limit, as well as its own
double fault limit and its own doubles base number.

FIG. 7 shows a flow chart describing a process for
controlling the collator in response to a monitored jam.
In step 500, each of the jam switches within the collator
are monitored. In step 502, a determination is made as to
whether or not one of the jam switches has tripped. A
jam occurs when a signature is fed down to the raceway
and, instead of falling between chain pins, falls on and
covers a chain pin. If the determination in step 502 is
negative, the program returns to step 500 and continues
to monitor the jam switches. The jam switches are pref-
erably monitored continuously during each cycle. The
jam switches are electrically connected to the mi-
crocomputer 124 through the processing board 120.

If the determination in step 502 is affirmative, the
program proceeds to step 504 where the main drive of



4,925,174

13

the collator is stopped. The location of the jam switch
tripped is identified to the operator in step 506. In step
508, the learned distance from the tripped jam switch to
the reject gate is recalled from the controller’s memory.
In step 510, the reject pattern for the tripped jam
switch, which was previously entered in steps 212, 214
(see FIG. 5B), is recalled from the controiler’s. memory.
The microcomputer, in its memory, marks the feed
locations to be rejected based upon the reject pattern
recalled in step 510. The operator clears the jam in step
514 and restarts the collator.

The hoppers downstream from the jam location are
disabled in accordance with the recalled reject pattern
and the marked locations established in step 512. The
signatures are rejected in step 518 by the reject gate
commensurate with the reject pattern marked in the
microcomputer’s memory in step 512. It will be appreci-
ated that each of the jam switches can have a reject
pattern different from the reject pattern of the other jam
switches. The reject pattern downstream cannot exceed
the number of feed locations between the jam switch
and the reject gate. The book eye 112 is monitored by
the controller to ensure that the proper assemblages
have been rejected. Otherwise, the controller warns the
operator.

Referring to FIG. 2, assume that the collator 22 has
been set up such that the controller 62 has learned the
hopper positions relative to the reject gate (hopper
insertion points), the jam switch positions relative to the
reject gate (jam switch insertion points), and the hopper
service angles (miss and miss verify service angles, and
doubles service angle) for each of the hoppers. The
operator can, through the keyboard or a switch (not
shown) elect to ripple start the collator. If ripple start is
selected, when the collator is started by activating a run
switch 130, the controller ripple starts the collator.
During a ripple start, all hopper feeds are initially dis-
abled and the drums are rotated. After at least one com-
plete rotation of the drums, the hopper furthest from the
reject gate is enabled so as to feed a signature from its
bin to a first feed location on the chain 40 while the
remainder of the hopper feeders remain disabled from
feeding signatures. As the first feed location having a
signature on the chain approaches each of the other
downstream hoppers, the downstream hoppers are se-
quentially enabled so as to feed a signature into the first
feed location on the chain.

Even though the hoppers are initially disabled from
feeding, their drums are driven in rotation by the main
drive. During rotation of the drums of the downstream
hoppers in a ripple start, the controller 62 monitors the
hopper’s service angle, i.e., misses angles and miss ver-
ify angles. The controller then compares the monitored
ripple start service angles with the service angles that
was stored in its memory during the initial set-up (learn
mode) of the collator for each of the hoppers. It is nec-
essary to monitor the miss and miss verify service angles
for each of the hoppers during ripple start, because the
phase of any hopper can be changed by the operator.

To change a hopper’s phase, the hopper’s drum is
mechanically disengaged from the main drive; the drum
is rotated, and is then re-engaged with the main drive.
These hopper phasing adjustments are periodically
made by the operator in an attempt to ensure that a
signature fed by a hopper drops properly onto the chain
relative to the associated upstream chain pin. An adjust-
ment of a hopper’s phase may be necessary to compen-
sate for chain stretch that may occur over time. A
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hopper’s phase also may need adjusting when the size of
a signature it is presently feeding is different than the
signature size that hopper was feeding when the colla-
tor was originally set up. As a result of these changes,
the controller must automatically adjust to the new
hopper timing and possible new hopper machine cycle
distance to the reject gate (hopper insertion point).

Referring to FIG. 2, assume that the fifth hopper
from the reject gate has a miss service angle of 350°
during initial set up of the collator. This means that its
miss reflectors 82 pass its associated miss sensor switch
80 when the encoder of the main drive outputs a signal
indicative of the machine cycle being at 350°. Also,
assume that the initial collator set up has the signature
fed by the fifth hopper’s drum dropping into location
number 9 on chain 40. If, during a collator machine
cycle a miss occurs, in the fifth hopper, the controller 62
“knows” that the signature assemblage presently in
Jocation number 9 is the assemblage which is missing a
signature and is to be rejected.

Now, assume that during the operation of the colla-
tor, the operator stops the collator, mechanically phases
the drum of the fifth hopper so that the service angle for
a miss now occurs at 50° instead of 350°, and restarts the
collator with a ripple start During ripple start after the
hopper phase adjustment, the controller monitors that
the miss service angle for the fifth hopper has shifted
from the 350° angle initially learned during the learn set
up, to a new monitored 50° angle. Such a phase shift of
the fifth hopper changes the feed location on the chain
where its signatures are fed. When the phase for the
fifth hopper is 350°, a signature fed therefrom drops into
location number 9. When the phase is shifted to 50°, the
signature is fed into location number 8. Assume a miss
occurs with the fifth hopper phased to 50°. The assem-
blage with the missing signature is located in feed loca-
tion number 8 and not in feed location number 9. The
controller 62, now “knowing” that the assemblage with
the missing signature is in location number 8 and not
location number 9, marks location 8 for rejection in-
stead of location 9. Such a feed location re-adjustment
occurs when a hopper’s phase is changed through 0°.

It is possible, that the operator can change the phase
of a hopper to such an extent that the controller 62
could not compensate for such adjustment. If the mi-
crocomputer senses such a'large phase adjustment dur-
ing a ripple start, the main drive is disabled and an error
message is displayed on the touch display for the opera-
tor. Also, the operator can phase a hopper in a wrong
direction. Such an occurrence can be detected by the
controller so that the controller can disable the main
drive.

The miss verify reflector 84 located on each of the
drums 72 for the hoppers serves several purposes. First,
the miss verify reflector permits the controller to detect
that the miss sensors 80 are functional. Once per revolu-
tion of the drum 72, the controller 62 should *“see” a
return signal from each of the sensors 80 indicative of
the miss verify reflector 84 passing thereby. If the miss
verify reflector is not “seen” by the controller 62, one
possible fault could be an inoperative sensor switch 80.
The controller would stop the collator if a miss verify
sensor is not seen by its associated sensor switch 80.
Also, the miss verify reflector 84 provides a way for the
controller 62 to determine that the associated drum 72
of each of the hoppers is, in fact, rotating during opera-
tion of the collator Without the miss verify reflector,
the drum could otherwise set idle having been discon-
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nected from the main drive without such occurrence
being detected by the controller. The absence of a miss
verify signal can, therefore, be indicative of a drum not
rotating.

16
the feeders for all the hoppers are disabled. The drums
for each of the hoppers is rotated and the angles of each
of the miss reflectors and the miss verify reflector is
monitored in step 558. In step 562, the miss angles moni-

Also, it is possible that a signature can get “hung up” 5 tored in step 558 are compared against those learned
in the hopper blocking the associated miss sensor 80 and during initial collator set up (step 306, FIG. SE). A
also preventing further signature feeds from the hopper. determination is made in step 566 as to whether a
Such an occurrence would be detected by the sensor 80 hopper phase shift has occurred. If the determination of
not receiving a signal from the miss verify reflector 84 step 566 is affirmative, the program proceeds to step 570
as it passes thereby. 10 where a determination is made as to whether the hopper

Furthermore, the miss verify reflector provides a phase shift has gone through zero. If the determination
way for the controller 62 to determine whether or not a in step 570 is affirmative, the program proceeds to step
phase adjustment has been made during operation of the 574 where the controller compensates its feed location
collator, ie., after ripple start information has been information for reject conditions to allow for the phase
monitored. If an operator should stop the collator dur- 15 shift. In the example discussed above where the phase
ing operation, adjust the phase of one of the drums, and shift went from 350° to 50°, the process of step 574
restart the collator without a ripple start, the controller changes the feed location information for the fifth
would detect the phase shift through the sensor signal hopper, i.e., that the fifth hopper now feeds location 8
received from the miss verify reflector. If the controller instead of location 9.

62 does not “see” a return signal from a miss verify 20  The program proceeds from step 574 or from nega-
reflector when it should because of a change in hopper tive determinations in either step 566 or step 570 to step
phase, the main drive for the system is stopped. The 578 where the signature fed from the hoppers is sequen-
operator can restart the controller with a ripple start so tially started. The miss verify. angles are continuously
that the new hopper service angles can be “learned”. monitored in step 582 during collator operation. In each

Attached hereto as appendix A is a copy of a software 25 machine cycle, a determination is made in step 586 as to
program listing for controlling the touch display 138 in whether the miss verify angle has changed for any
the learn mode. One such touch display is a Fluke  hopper after the ripple start angles were monitored in
1780A InfoTouch Display. Also, attached hereto as  step 558. If the determination in step 586 is negative, the
Appendix B is a copy of a software listing for accom-  program returns to step 582. If the determination in step
plishing the learn mode process described above. The 30 586 is affirmative, the program proceeds to step 590
software listings contemplate use of an Omnibyte where the main drive is stopped and the operator is
OBG68KIA computer which uses a Motorola 68000 mi- warned in step 594.
croprocessor based system. It is also contemplated that This invention has been described with reference to
an OPTO-22 PAMUX II interface be used. The pro- preferred embodiments. For example, the present in-
gram listings are but one way of accomplishing the 35 vention has been described with reference to flat-back
process according to the present invention and are not  assemblages. The method and apparatus of the present
to be construed as a limitation to the present invention. invention also applies to saddle collators and newspaper

Referring to FIG. 8, a flow chart is shown depicting  stuffing machines. Modifications and alterations may
the control process during ripple start and subsequent  occur to others upon reading and understanding the
monitoring for hopper phase changes that occur after 40 specification. It is our intention to include all such modi-
ripple start. In step 550, a ripple start sequence is en-  fications and alterations insofar as they come within the
abled and the collator is started in step 552. In step 554, scope of the appended claims or the equivalent thereof.

APPENDIX A
AR R R R R e T Y L L X T Ty o
COPYRIGRT (2) 1635
8Y na3RIS GRAPHMICS CORW., CHAMPLAIN, NY
ALL RIGAT3 RETSERVED
Project: CA3CCN I
Module: COHFGMENU.C
Version: X1
Abstract: Menu to call }earn and configuration displays.
Author: Stave Ent
Created: 29=4ug=33
Modified by:
Who Date Description of Modificatioen

tptrtttt’tﬁttn-tn't-tttn:wr*rtﬁr*:tar'tﬁtﬁﬁna-t:tnraw*-vt'v:tr't.-'wtr"-wvtx'/

?include <std.h>
Frnclude <config.h>
21nclude <service.h>
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2include <mmSS5rtc.h>
2include <contextisw.h>
3include <msglog.h>

SECTIONC TEXT, €)J /» prom =/
SECTIONC DATA, 1)7 /* onhoard ram =/
IONTC 1,1,"menu o call ccnfi;uraticn displays")/

IMPORT UTINY config_bits/
IMPORT MSG_T3L key_locked’
IMPORT UTINY i_config_mask(1;

confgmanu()

ULONG cnt’

TINY in?
Jr= +++ree+++1111111111222222222233333333334644544464445555555555¢6
T 101234567389012345678901234567890123456789012345678901234567890=/
LOCAL char buzitcons(] = ("hXXXXXXXXXxXAAXXKKXX35XXXXXX%XXXCCXDDEEXFFXXXXXXXXXXGGXHHIIXJJ"})
again:

flush_outg()’

ini_fluka2(); -

/= Set up the buttons and the text. */

/x Row 2 =/
display ("\33C1,35HCONFIGURA TLOV"):

/= Rouw 3 =/
disglay ("\3303;46M\33Cm\V33C3,35H\3308n"dda duddl™);

/= Row & =/
display ("\3304;264H\33Cm\33C4;46H\I3Mm\3306;73H 33 a");
display ("\3304:;9n\33(8mkddddddddddddl”)’
display ("\33C&;35H\33(3me bddc e");
display ("\33({%,58H\33(3mkddddddddddddl");

I* Rou 5 =/ ’ S
. display ("\33(5’ 10H\3JC}D9\3)(2D - SET UP \33[399\33[29"),
display ("\33(5;46H\35Cm\33(5,35H\3308me “dda e"); .
display ("V3305./59H\33(3p9\33(2p ‘ENCODER \33(309\33(29"),_h:

/* Rcw o =/

display.
dirsplay
display

[V §

N

:303\‘)’29") ’

/= Row 7 =/
display ("\3307726%\330a\3307,73H\33Lx");
display ("\33(7;9n\33(3mmaacddddedddadn™)’
display ("\33(7.534\33(8mmdddddddadddan’)’

/= Row 3 =/
display ("\33L8,;73H\33(m")’
display ("\33({37;9H\33[8mkddddddddddadl kddddddddddddl "f;
display ("kddddddddddddl kdddddddddaddl™);

/> Rew 9 =/
display ("\3309;10H\33L3p9\33(2p SET SYS \33(3p%\33C2p"):
display ("\33(%/26H\330{3p9\3302p CONFIGURS \33{3p9 §\33C2p"):
display (" SET SYSTEM \3303p9\33(2p")’;
display ("\33L9,;59H\33(3e9\33(2p LEARN \3303p9\33C20™) 0

/* Row.1Q =~/ )
display ("\33010,10H\33C3p9\33L20 cLocxk \33C3p9V\33L20")
display ("\33(10726H\3303p9\3302p SERIAL I/0 \33(3p% 9\33(2s");
display (" PARAMETERS \33([3p%\33{20")/ .
display ("\33CL13,594\3303p9\33(2p HOPPERS \33C39\33(02p"™)

) lvvécm 11 =/
display ("\33C112738\33Ca");



display
display

display
display
disslay

disalay
display
display
display

display
display
disglay
display

display
dispglay
display
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("\33C11;9H\35(3mmddddddddddddn mddddddddddden ™)}
("mddddddddddddn = mddddddddddddn™);

/% Reu 12 »7F

("\33C12,730\33Ca") 2

("\33012,9H\330(38mkdddcdddddddadl kaddddddddddel ")2
("kddddddddddddl kdddddddeadddl”};

/* Row 13 =/
¢"*\33C013,10H\33C309\3320
("\33013:24n\33C3e9\33C2p

$\33020")2

LZARN \3
\3 9\33E20"32

LEARN

o LZARN \3303p%\33020") 7
("\33C13759R\V33L3p9\3302p LZARN \33€309\3302p") 7
/= Row 14 =/

("\33C14710H\33C3p9\V3302pR342CT ANGS \330329V33L02p")7

("\33016726H\33L3p9\33502pHOPPER ANGS \33C3p9  9\3302p™)°
¢* INS POINTS \V33[3p9\33L2p")/
("\33L1L»S?H\SSE;Q°\33C29JAM SuITCH:S\33C399\33CZD"),‘

/* Rou 15 »/ o
("\33L15273H\33Ia") S
("\V33C015/9H\33(3nnddddddddddddn mddddddddddden )32
(“mddddudddddadn mdddddddddaddn’);

clear_resp()’

FOREVER

< . o

ini_touch{()’;

prt_time();

dismsgline()’

I* Read

in botton. */

in = response()’;

switeh ((in >=

-1 82 in <= 60) ?~ButtoAsEin+1] s in )
A .

case "A°: /* call dxsplay to set the header. */
. beep ack().v- k . .

‘ if( ccnfzg bzts L2 i config maskEIJ )
EE txmemsg( kOO S/ akey lacked, NULL), .

aga;n,

"goto

break’;

beep_ack():

B Lf( :enfxg bits 8§ i conflg maskCTJ )
A o uth@ﬂsg( 400/ 5, ikey_lockad, NULL)/ .
else ’

PR

display ("YSSEZJ");

S04+ enczere()’

goto

againi -

display ("\3302J")}

20

R
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e

break’

case ‘D°:
beep_ack()’

if( config_bits & i_caontig_mask(1] )
timamsg( 436, 5. Zxay_lockad, NULL),

else .
display("\33224");:
: J% . -l confgici);
K g e got;'again: ) ) -
: - bs _ C
* .braak’ : - B
'E' - - )

cbeep_ ack()/
lf( ccnfzg bits & i_canfig_ naskETJ ) . -
- u\xmemsg( 600’ S5, &kay_leckaed, NULL),

i

disslay ¢"\33024");
. ccnfg;ys();

gete agains

1f( canrxg 9its & i_convig_maskf13 )
utimemsg( LCO, 5, 3key_ Llockad, NULL)?

Cdisslay (M\33C24M3: -

confghep()?

" agains

beep_ack ()’

if( config_nits & i_config_mask{ll )
utimemsg( 4G0, 5, 2key_locked, NULL);

else
{
disolay ("\3302J')’
confgrjct();
goto again;
>
break:

case “H’: .
beap_ ack()ﬁ

xf( config_bits & i :onfzg mask[1] ) :
et utxmemsg( 400, 5/ &key locked; NULL), " R
else ’ - . -

dxsnlay <"\33:za">' o s .

canfgang(),
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« " case °I°

"beep a:k(),

“if( config_bits & i_cenfig_mask(1] ) . -~ 3

: ' utimemsg( 400, S, Skey_locked, NULL); Lo . o L

- . else . S . . - : . N

) o N LT T s
“display ("\33C24");

e 1

R : confgiﬁsi): -

gotd again;

goto again,

b

break:’

beep_ack ()’ . o
ini_cpr();

display ("\33024');

return;

break’

';. L case "X‘: /* not a botton */ - . S . ) _
o v breaks

“he: hlf error x/

goto again; N
break; -
~_ default: I "-Af'T: DERRE e
- break; - . : . . . P N 4
Y /= :nd suxtch w/-,,'_ L T . .
. . .y . . '..-:5 . . .
> /% End'férever */

A PR IR "y -

'} /% End confgmenux/ R . : -
copvazanr () 1385 °
=Y HARRI GRAPHICS CORP., CHAMPL AIN, NY

-LL RIGHTS RESZRVED

Project: CA8CON II

Module: CCNFGSYS.C

Version: x1

Abstract: Fluke display %o set:up system configuration.

Author: Steve Ent

Created: 19-Sep=-85

Modified by: Ci - . -

Who : Date ° . Description of Modificatien
ﬁﬂQ'k';**’ﬁt'*"i‘*!#*ﬁ*ﬁ’*?ﬁf**ﬁ*i*tw.ﬂ*'kﬁ*‘ﬁ"ﬁﬁtt**'ﬁ"#ﬁ#“ﬁtﬁt.""ﬁ*v***t*'ﬁ't’*‘*/ ’.\

include <std.h>
include <config.r>
includa <servica.n>

nonown
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zinclude <am3sriz.h>
2inclucde <contaxtisu.n>
#include <msgloz.n>

SSCTIONC TZx7T, &) /x prem =/
SECTIONC DATA, 1)) /* onboard ram =/
ISNTC 1,1,"");

IMPORT TIMZI_CAY dayitime;
IMPORT TIME_OAY d_sys/
IMPORT VOIOD ini_angles()’

IMPORT TBOCL set_encod;

IMPORT T300L enc_move, /= set if enccder is turning =/

IMPQRT TB00L no_prt_check’

IMPGRT UCOUNT enc_dag; /* decimal degrees =/

IMPORT UCOUNT enc_zaeros R /* encoder zero offset x/

IMPORT UCOUNT «cal_offsat’ /* caliper offset */

IMPORT UCOUNT rot_dir; /* G for CCW rotation or 3460 for CW rotation =/

IMPORT UCOUNT le_to_rg;, - . /= 2 of pins from learn eye %0 reject gate =/

IMPORT _ UCOUNT be_to_rg’ /% # of pins from book eye to reject gate */

IMPORT UCQUNT hi_cam_aff; /= cam hi offsat =/

IMPORT UCOUNT lo_cam_off; /* cam lo offset =/ :

IMPORT Ta30OL cycle_rejs - /* tlag to cycle or latch reject gate =*/

IMPORT T2QOL - rapid_fira’ /= tlag for single or multiple manual reject =/

JIMPQRT UCOUNT bk_eye_angle’ :

IMPORT UCOUNT © lw_eye_angle’ : .

IMPORT UCOUNT -lb_eye_angle; =, - - - <

IMPORT MSG_T3L calof_msg’ © - /+ caliper offsat set message */ :
IMPORT MS5G_T3L hicam_msg’ . /* cam hi dwell offset set message */ .

IMPORT MSG_T38L rotdir_msg’ /* rotation directien changed message ‘*/ A H e e e
IMPORT MSG_T3L lerg_msg’ T I+ learn eye te raject gate set message */ - Ty
IMPORT MSG_T3L lecam_msg’s /= cam lo dwell offset set message »/ . )
IMPORT MSG_T3L berg_msg;, . - /*» boaok eye to reject gate set message */

IMPORT MSG_T3L numcg_msg/ /*» # of chain pins set message =/

IMPORT UCQUNT gray_degs(Cl; /= Table to convert gray_code to dagrees */ .

IMPORT UCQUNT enc_ino_degz’ /* Input encoder gray degrees »/ o -
IMPORT UCOUNT last_eng_da2g’ . - . T -
IMPORT T300L two_up’ /= system in lup or 2up. */ . o e e T

IMPORT Ta800L dsble_2up’ : ’ .

IMPOQRT UTINY pr;nting:

IMPORT CONTEXTI mainstrip/ .

IMPORT MSG_TBL prt_usaed’ ’ . .. ) .
IMPORT MSG_T3L prt_aerr; . . ) . . . ] oy

IMPORT HOP_STATION hap_tablell’
IMPORT STAT_TMPLT sta_statll’ .
IMPORT UCOUNT num_hcepers; : : . . : _ o
IMPORT UCOUNT num_statioas? T PR . Ll i
IMPORT UCOUNT _f_i_affsets - .-
IMPORT 'TBOOL “start_si_zerc’ .

.

confgsy;()
. L

FAST STAT_THPLT sp_stat/ /* pointer te staticn status table. */
CQUNT ins /= char from fluke input que =~/

ULONG ent/ /* flag to undata scrzen =/

UCQUNT old_calsff’ /= helds tne ola value of cal_offset. =/
UCOUNT oldletorg/ /* nolds thz old value of le_to_rg. <=/

UCOUNT oldbetorg, /* nolds the old value of he_to_rg. =/

COUNT n>

Je= e+ r++111111111912222222222333333333344464454444455555555556
101234567390123456739312345678901234656789012345678%01234567890w/
LOCAL char buttonsC) =  {"HXXXXXXXXXXXARXXE3XXCCXXXXXXXXXXDOXXEEXXFFXXXXXXXXXXGGXXHHXXII 3,

old_caloff = cal_offset/

oldlatsrg = le_to_rg’
oldbetorg = be_ta_rg’
/* 52t up the buttons and the text. =/
again:

fluysh_outg()’

ini_fluke();

/% Rew 2 =/
display("\3302,314SYSTEM CONFIGURATION")’

/= Row 3 =/ ’
display("”\33L3,35HPRESENT ANGLE~")?



:dxsplay("\33t7f24H\33Cm\3;[7,LBH\SSEm\33E7,72H\33E
;display(”\3307,9H\33(8mmddddddddddddn); -+ Wloiv:®
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/% Row & =/ . - .
dzsplay("\SS[&;ZLH\JSEn\SSEA'LSH\JSCn\SBEL 72H\33Cm") 2
display("”\33C4,9H\3303mkddddddaddaddl”);
display(”\3304,338\35(8mkddddaddcddddl™)’
display("”\33{4;574\3303mkdddddddddacdl”)’

/* Raw 5 =/

it Tdshle_2up ) : -
; display("”\33057104\3303p%\3302p GOTO .~ \33C309\33C2p"):

else

display(”\3305710H\33L309\33(2p \3I3C309\33020");
display(”\33C5/34r\33C3p%\3302pLE SSRV ANG \33C3p%\33L2p");
display(”\33C05/580H\33L3p9\V3302n PRINT \3303p9\3302p™)

/* Row & =/ .
display("\3306/1QH\33L5p9\3302s \33C3p9\33020")
display ("\3388734H\330309\3302p \33C3p9\33025");

dzsplay(“\33E6;55d\>3[:p9\33[29 LEARN DATA \33C309\33C29"),‘- v e

Ir Row 7 */

display ("\33{7:338\33(3ancaadadddadadn™);
display("\33{7,;57r\33(8mmadddddddcdacn™);

/= Row 8 #/
dxsplay("\S}Ci 264R\33Cm\3308,43AN3IST\33037724\3302"))
display(¢"”\3308;9n\330Emkdaddddadddddl™); .
disolay("\33§3;33h\33Eamkddddddddddcdl“);
display(¢”\33C8,57H\33{8mkddddddaedddddl™)}

/% Row 9 =/
display("\33(%;108\3303p913302p LE TO RG \330309VE3022")0
display ("\3309;36H\33C3s9\3302p RJICT CYCLEV3I3ICm\3I3C3pT\33020")7
display ("\33C9;58H\33(3p9\33C205% SRV ANG \330329\3302p")7

/* Row 1Q */

display(”\33010,;1CH\330309\33(02p \A3303p9\33025") 7
display ("\33C10,34H\33L3p9V3302p RJCT LATCHA3I3(m\33{3p9\33(20")/
display(”\33010,584\3303p9\3302p \33L3p9\3302p")°

/% Row 11 »/
dzsplay("\33t11:24H\33Em\3:[11148H\33Em\3:[11'72H\33Em"),
display(”\33011,9H\33(8mmddddddddddddn”);

display(”\33C11733H\33(8mnddddddddddddn™);

display("\33[11i57H\33E8mmddddddddddddn")7

/% Row 12 =/
dzsplay("\39E12 26H\I3Cm\33C12,48H\33Cm\33012) 72H\33Em"):
display(“\33012,9H\33(8mkddddddddddddl”)’
display(”\33012;33H\33(8mkddddddddddddl")/
display("\33c1Z}57H\33EBmkddddddddddddl")i

" I* Row 13 */

Cdisplay("\33{13; 10%\33[399\33(29 - BE TO RG \33C3p9\33(20™):

=xf( prxntxng :~ 5 )

disglay( “\SSLS 70H\33Em\;3[5,.

display("A33013,34H\3303p9\3302p MULT MANUL\}}Em\33£3p9\33[29");.
disnlay("\33C13:58H\33E39?\3§C2pi?3: EXIT \33C399\3:C29"). :

/* Rouw T4 *;

display{”\330146,104\330309\35028 \3303p9\33020")7
display ("\33016,34H\33(3p9\33(2p SNGL MANULNISEmV33C309V33C20"37

display("\33E1Q;SSH\33C399\33529 \33[:n9\33t20")‘

/* Row 15 */
display("\330155248\33Ca\330157 A&H\SaCm\33E15.72H\3‘Em")'
display("”\33C159H\33(3mnddddddddddcddn™)’
display(”\33(15;334\33(8maddddddddddddn")’
display("\33015,574\33{2mmddddddddddddn™)’

clear_resp()’

cat = 07 i ; /% flégnta deatebtl : . e

FOREVER'

RS
HA33070 )
disglay ( "\33C&;70H\33Cm\3I3L375F4ANI3L7a" )}
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elsea ’

{
c¢ispley( "\3305;704\33Ca\33L5.58H\33La" );

gisplay( "\33(06770A\3I3Cm\3306,59H\33Cm" ).
bl

prt_time()’

dismsgline(),

if(ent == Q) /= update ? »/
up_sys_data()’; - X /* up date scraen */
ent = 1;
>

dspnum( enc_deg, 3, 4%, 3);

/x Réad in botton. =/
in = response();

switch ({in >= =1 38 in <= 60) 7 buttonsCin+1] : in )

-

PR case ‘A‘: . P ./* change 1Tup/2up =/
! if ( dsble_2up ) . - o :
e break’ -- ’ -
beaep()’ . ’ £ .
if( enc_mova )’ i -
.. . . R
- ) ‘display ("\33C3;10AYOUR RUNNING!!t™);
’ - beep();
- sleep( 25 37
beep ()’
sleep( 25 )’ <

. - beep()’
T : sleep( 25 )7
: © beep()s
‘sleep( 25 )i
beep (),
. PR sleep( 50 2’
ST St s bees()s ol
: : ) Usleep( 50 )
‘beep(); « :
display("\3303710H
break; - Lo
- L. b I
“if(two_up) -

’

1

. s ey B sk wE [P LT e
p_stat=>flt_offset p_stat=>cpr_1lup_off 2 + p_stat->odd_even: /« inhibit
offset in 5 of enp_stat->inh_offset = p_stat=->fl4_offset * f_i _offset;
if( p_stat=>ser_2up_angle < p_stat~>ver_2up_ang )
. p_stat=>inh_offset += 2; '
postat+t;

ini_splits()’
schedule( ini_angles, NULL )/

else
{
tTwo_up = YES,
for(n = 1;n <= num_stations;a++)
< A
p.stat = &sta_statlnd’

p_stat->odd_even = (n + 1) X 2; /= for 2 up set up edd/even stations +/

/*» must be 1 focr even offset, =/
p_stat=>flt _offset = p_stat=d>cor_2up_off = 2 + p_stat->odd_evaen’
g_stat~>inh_offset = p_stat=>flt_offsat + f_i_offsetx; : /* inhisis
offset in # of en if( p_stat=>ser_Zup_angle < p_stat-d>ver_2up_ang ) :

p_stat=>inh_offset += 2;
3
ini_splits();
schedule( ini_angles, NULL )’

start_at_zero = NO;
cent = 0’
break:;

case “3°: /* set learn eye angle =/
beep()’
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display("\33[15p"). /% turn off auto repeat */
lw_eye_angle = enc_deg’s /* set offsat =/

ent = [vH - /* flag to update */°
cpybuf( &d_sys, &daytime, sizeof(daytimel)’

break;

case ‘C’: - /* print the Jlearn data */
beep ().’
if( !no_prt_check )
if( ltest_printer() )
<

utimemsg( 400, 5, &prt_err, NULL)J -
break’

(o)

1f(printing == 62

¥
printing = 0’
break,
by .
if({printing != 0) 2% (printing != 6))

utimemsg( 400, S, 2prt_used, NKULL)/
break:
b
printing = &,
start_bo( Zacinstrip ).

break.,

case ‘0°: /* s2t laarn eye to reject #/
beep(l’

display{(”\33013c"); /v turn 9ff auto repeat =/
le_to_rg++; /* set & of pins =/ *
if¢ le_to_rg > 5 )
© le_to_rg = 0’
re_ini_tables()’; /* reinitialize angles =/
cnt = 0/ /* flag for update =/

cpybuf( &d_sys, 8daytime, sizeof(daytime))

break’ -

casa ‘3°7: . /* set reject cycle or latch »/
been()’ ) ’
display(”\33015p"); /* turn off auto repeat */

cycle_rej = lcycle_raj’

ent = 0/ .
braak/ .

case °‘F’: ’ . /* set geod book verify service angle »/
beep()? . . ~
disglay(”\33015:"). /* turn off auto repeat */

.-  bk_eya_angle = enc_deg/ /* sat offset =/

schacduls ( ini_angles,NULL")?/ /% retuild sarvica table */
slazp( 2 )5
eat = 07 ) /= flag for update =/

_ceybuf( 2d_sys, Zdaytime, sizeof(daytime))’

break’
casa ‘G’: /= set 7 of chain pins from book eye to reject gate =/

beep ()’ . B .o
display("\330150")~ " /= urn offt auto répeat 2/

) be_to_rg+*+;, . /% set # of pins =/
if( ba_ta_rg > 5 : -

be_to_rg = 0/ - o .
re_ini_tables()’; e o /% reinitialize angles w/
. ent = 07 . /%= flag to update #/

-braak;

L EE :
scase ‘H®: ¢+ ¢ /= set multiple or:
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se20();

display ("V33C1S0™)) /> turn 3ff auto repeat =/
ragid_fire = lrapid_fires

snt = CJ /+.tleg tc usdaze ¢/
break,

heep_ack();
if( old_caloff != cal_offset )

usys_msg( O, &calof_msg, NULL)/ /* put message in log </
it aldletorg !z le_to_r5 )

usys_msg( 0, 8lerg_msg, NULL)S /* put message in log =/

if{ oldhetorg !z be_to.rg )
usys_msg( 0, &berg_msg, NULL)’ /* put message in log =/

display ("\33C15p0™)7
display("”\3302J4")}
return;

bfeak;

casa “X‘: /x not a botton */

break’

casa ‘n’: /* error x/
’ goto again’ RS
braaks’ o

default: R
. breaks : )
} /» End switch */

} /x End torever x/

} /= Endg confgsys */
up_sys_data() /* routine to update screen =/
dsnnumﬁlw_eye_an91316,39:3);

/x display hi cam off%eg %/

dsnnum(le_tchg;10/15:3); /*» dispaly # of pins from learn eye to reject gate =/

’dspnum(bk_eye_angle/10;6413);

it cycle_rej )
€ : R
display("\33C9;35H\33C7m");

elsa
{
d1s2ley ("\33C01C735-\3307m");
drsplay("\33097335n ")
»
dsanumlba_to_rc,14,15,3); /+ dispaly 5 of pins from book eye to reject gate =/

if{ rapid_fire )

{
display ("\33L013,35H\33(7m")
display("\33014235H ");

3}

else

display("\33C14,35H\33L(7m");
display(”\33C13235H4 ")’

b4

if ( !dsble_2up )
<
if¢ 'two_ups )
disglay(*\3306,15H2 UP");
21s2
display{"\33C4;15H1 UP");



4,925,174
35 36

b

raturn’

>

move-mesageg) /*x message for encoder.turning'*/

disglay ("\33L3;754\33La")? ’ /~ turn off enhancements */
display ("\3303740H\33(5,7mN0 CHANGS WHILE ENCCDER IS TURNING"): /= dlash message =/
sleep(20Q): /= delay =*/ -
display("\3303,354\33€C0K™) 2 /* clear message */
raturn;

Foos *
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Praject: Ca3Con I

Module: CONFGHROP.C

Version: X1

Abstract: Fluke disglay te learn the physical happers.
Author: Steve Znt

Creat;d: 16=5en~85

Modified by:

Who : Oate Oescription of Medification
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Fincluda <std.h>
#include <c¢onfig.r>
Finclude <service.h>

SECTIONC TEXT, 4); /= zrom =/
SECTIONC DATA, 135 /* ondocard ram =~/
IONTC 1,1,"display tc learn the hoppers.");

confghep ()
<

IMPORT HOP_STATICN hop_table(l; /* hepper station table =/
IMPORT UCOUNT num_hoppers, /* number of hopoers =/
HOP_STATION #p_hop’

COUNT in;

ULONG hep_numssta_num; -

UTINY n’;

/a= b beert e 1911711111222222222233333333336444444444455555555556

. 10123456789012345678901234567890123456789012345478901234567390+7"
LOCAL char buttons(] = A RXXXXXXAXXAAXX XXX XXX AKX XXX XX AKX AR A LKA XXX XK XXX XS BXXXXXXKXEE "D

again:
flush_outg()’/

ini_fluke(),

/* Set up the\buttons and the text, =/
/% Rouw 1 =/
display ("\3301727HLEARN THES PHYSICAL HOPPERS"):

. /*x Row 2 =/
display("\3302772H\33Cm\3302,574\3303nkdddddddddeddl”);
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/r Rse 3 =/ : _
display("\3303;58H\330309\33020  LEZ2RN \33C359\3382:"3;
/* Row & =/
disslay ("\3304;58A\3303e5\3302p THE \3303p9\33020");
7= Row 5 =7
display ("\3305:58K\330309\33[25 HOPPEIS  \33L309\33022");

/* Rou & =/

displéy(V\BSCé{SBH\SBCBD?\SSCZD V3303091332027
I Roz 7 =/
diszlay{"\I3{7/7722\330~\3307.57~\2303xn0duzzazadddesn)?’

Rzow & =/
d [2753nN3301K™30 /+ cla2ar m2ssage v/
2 y 33(03755AV330AV338271CHN33{7a ALl HOFPIRS $HOULD BE SWITHED TO CASCON")Z s/« flash
Y /= Rew 10/
crselay(”\33£13,724\33a\33110,37r\33{3nkdzddddadzedsl™)s
¢
/* Row 17 =/
display{"”\33011,538\33[3e%\3302> \330309\V33020") 7
/= Reuw 12 «~/
display("\33L12,58H\33L3e9\3302p EXIT \330309\3302p")2
/= Row 13 =/
display (“\33013,584\33L309\33(20 V330352\33L020") 7
/= Row 14& »/
disslay(”\33014,534\33C3%\3302¢2 \33039V3382:2"30
/= Rew 15 =/ : .
display(“\33015,728\33{m\33C15,57H\33(8mmddedacddddddn™)’
clear_resp(),
- FORZVER
<
- v
pri_tima()’ /» Raad in botion. =/
dismsgline()’
in = respgense{)’
switch ((in >= =1 2& in <= 50) ? buttenslin+1] : in )
¢ .
casz “2°: . /* lezrn hogpers */

T be2s{()7 . .
Cisslay("\330375335n\335301x")7 /% claar message =/
¢isclay("\3308;20HLIARNING HGFPERS™)/ /+ flash message */

, lrn_heps{): /= laarn hopper table =/
s122s5(20C0)7 /= d2lay =/
disclay("\33{3,;35n\3301K")7 /* clear messaga «/
. o_kep = Zhop_tablali]’ /* sat pointer =/ PAR
< display("\3305,2Cn=0PPIR IS AV STaTION "*)y; /* display message =/
o for{n = 1;n <= nus_hcspers’n*+) /~ loco through hopper table %/ &y % .
¢ : N R
dscnum(p_hcp->hcpser,8,27,3); /= display hopper & %/
dsorumlp_hog=>station,8,45,3); ./ disolay station # =»/;
sia2ec(12C)) /= delzy =/
S_ncptTs /+ incremenz poxnter =/
i¥( butiensirésceanse(3] == 27 )
bra2ak.
slay! SHN3I3IIILCT S /% clear scra22n =/
zlayd SHAQOPPIRS LEARNED, TITHER RELZA®N OR EXIT.Y)Y /+ tlasn ma2ssaze: +/
ar_rea
aky
‘3 /= exit =/

teen_ack ()’

disclay("\33024")7
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ra2turn;’
break’

“%X°: /* not a botton */

breaks

case

case ‘h’: [/» error =/
gote agains
breaks

default:
break;
} /« 2nd switch =/

> /* End forever =/

} /* End confghop =/

4,925,174
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Project: iz
Module: CONFGRJCT.
Yersion: %1
Abstract: Fluke dispglay to learn
Author: Stave Znt
Created: 13~Sepg-35
Modified by:
Whe Date
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the reject gate servica angles.

Description of Modification

L2 E R sl E e e ey R R R R 2 R Ty

<std.h>
<config.n>
<servicz.hn>
<mmS5rtc.n>

Zinclude
Tinclude
Zinclude
Zinclude

#include <msglog.n>
SECTIONC TZXT, &)2 /=
SECTIONC DATA, 1)/ /I«

IONTC 1,1, display to laarn raject gate service

prom =/
onboard ram »/

angles.”)’

IMPORT T300L enc_moves /+ set if encoder is turaning =/
* IMPORT 'T800L twe_up’ /* set if in two up */
IMPORT T800L rji_len_flg2 /* set to learn anglas »/
IMPORT TB0CL rj_done_flg’, /* set when done learning »/
IMPORT UCOUNT naum_rj_angles’ /+* number of angles (1 un =~ 2, 2 up = %) =/
IMPORT UCOUNT .rj_aum_<ries’ /* number af tries before error =/
IMPORT UCOUNT prev_learn(]’ /* hold the reject angles while learning. =/
IMPORT RJ_TMPLT rj_one_angles{l;/#reject gate angles for 1 up. «/
IMPORT RJI_THPLT rj_two_angles(l;/+reject gate angles for 2 up. «/
IMPORT UCQUNT out_tablell’ /* output table */ ’
IMPORT UCOUNT chg_tablei{l? /* change table »/
IMPORT UCOUNT i_rjld_mask, i_rjhd_mask’ R
IMPORT TBOOL rjstartz’ : /* have we passed zero once., =/
.IMPORT T300L exitdis’ /*x used to exit during learn mode. =/
IMPORT TIME noexit’ /* calls exitno after-10sec. »/
IMPORT MSG_TBL abortlrn:? /* massaga to operator. =/
IMPORT LONG . exitno()’ ‘. I* clears exitdis-after 10sec. =/
IMPORT VYOIO ;ini_angles()’ ST T . ’
IMPORT . T30OL -- fault_<{flag’

confgrjct )
< :

COUNT in’

ULONG row,

UTINY n.locp_end’
UCOUNT »p_chgtbl’ .
RI_TMPLT wprej_angles:’

/* pointer to tup or 2up angles. */
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I*= ++++444441111111111222222222233333333334446444444455555555554
10123465678501234567890123456789012345467890Q12345673%01234547350=/

LOCAL char buttons[] =

settime( Znoexit , Zexitmo, NULL, 500 )’
exitdis = 07 . < &, :
again: T

.flbsh;outq();

ini_fluke ()’

S R P S
-paintzert(l; -

ow1=_7; I
it¢ two_up ) 1
sraj_zgngles =
lsaz_2nd = &)
>
else
<
grej_angles = ri_cnz_angles’
leoas_end = 27
M
for{n = 0Jn < loop_endin++)

/* loog sz zisplay

CPRXXXXAXXXXABXXXXXXXXAAXXAXX XXX XX XX XX XXX XXX XXXXXXXXIIXAXXXLXXIT 32

=/

angles

dsonum(prej_sngles->angle,row,31,3).

pra2j_anglas++;
routt+;

clear _resp();

FCREVER
{

prt_time()’

dismsgline()?

/= Read in botton. =/

.in = respense();

suitech ({in >= =1 &2 in <= 40) 2
<L

b - S - /*» learn angles
beap(); )
display(”\33C12;55H\33L1Kk");
-display("\33C12;123H3TCPPING GATH
stop_gath{)’
‘num_rj_angles = 0;

rj_num_tries = 2;

prev_learn{Q] s

prev_learn({1] 0’

if( !two_up )}

ca3se

rj_cne_éngle;EOJ.angle =

else P
T rj_tuwo_angles[0l.angle =
chg_tablel0] &=-"i_rjld_mask &
rjstartz = 07
< rj.done_flg = NO’
" rj_lrn_flg =-YES? :
"if(.1fault_flag ) .
’ fstart_gath()’;
v . display("A33C12755H\33C1x™)

display ("\33012718HLEARNING ANGLES™)
/* while learning =»/

while(!rj_done_11lg)
fRoe Pt

rt_time();
ismsgline ()’

d:1n bottan. »/
in = ra2scensa();
sditeh ((in >= =1 Ei in
<
cas2 “3°:
1fC axin

buttens{in+1]

in )

=/

/* clear message »/

SRER"); /= flash massage *»/
/* stop gatherar */
/* clear % of angles »/
/= give 2 tries before error =/

0;

[+}]

i_rjrd_mask,/* cle3r low & high duwell from input =/
/* don’t start learning until yecu reach zz2ro.
/= clear done flag =/
/% set learn flag «/

start gatherer =/
clear message */
flash messaga «/

/=
[ *
I

<= £2) ? puttensiin+il : in )
gis )
<
iF¢ lfault_+flag )
fstop_regath(); /+» stop gatherer =/
ri_dona_flg = YZS$.
rilen_flg = NO/

*/
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ini_ver_angle();
uclearline( 5 )’

raiurn;.
else
< .
exitdis = YES? .
utimemsg( 1000, 5, &abortlern, NULL )/
startima( &noexit )/

break’ . . .

casz ‘h°:
paint_crt ()’
row = 77
if( two_up )
prej_angles = rj_two_angles;

else .
praj_angles = rj_one_angles’
far{n = 0;n < loop_endin++) /* locp to display angles x/
¢ .
- dspsnum(prej_angles->angle,row,31,3);
) prz2j_angles++;
routt+;
b4 - .
- display("\33012,/18HLEARNING ANGLES"); /= flash message */
Brask,
default:
break’;
b
3
display("\33L12,55H\33C1K") /* clear message */
dispslay("\33012,13HSTCPPING GATHERZR"), /=~ flash message */
stop_gatn(ds . /* stop gatherer =/
‘P schadula( ini_angles., NULL ). /% enter angles =/
disglay ("\33012,53A\3I3C1IK") /= clear message x/ -
rew = 77 ' : . ’
, 1f¢ tuo_up ) . .
. orej_angles = rj_twe_anglas’ -
elsa ' .
prej_angles = rj_one_angles’ - L
fer(n = 0’0 < loop_endsn++). /* loop to-display. angles =/
< - P ) .

dspnum{grej_angles-dangle,row,31,3)7
grej_angles++;
Cirouwtt) :

¢isclag(’
disglay(”

flusr_ina()’
brzalk;

casa ‘3°: /= exit =/
b2ep_ack ()’
L

display(”"\3302J");

return,

/* not a botton =/
a .

casa "h”: [/* aerror */
gots agains
braak’;

default:
bra2ak, . .
} /> End suwitch =/

' > /* End foraver =/

} /% €nd confgrjct =/ A .
stop_.gath() /* routine to stap the gatherer .»/

IMPORT UCGUNT out_ta

o
T
b
W
I
f
N
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33 1= £x00C2; /* stcs tne gatnerar
3

aut_tabl
/* delay =/

2
sle2n(200

return; -
b
start_gath() /* roytine to start gatherer =/
<
IMPORT UCOUNT out_tablell/
out_%able(d] &= OXFFFO’ /* start gatherer =/
sleep(200) T /* message delay =/
return;
fstee gatn() /= routine tc steg tnz gatlherer <f
p
IMPGRT  UCGUNT  cut_taosla(l’
outr_ tanlalll |= J2xi2027 /= stz tn2 gatnerar o/
return;,
p]
fstart_gatn() /* routine to start gatherer =/
<
IMPORT UCOUNT out_tablefl’
out_tanlel0] 2= QXFFFO, /* start gatherer =/
return; -
b
fstop_regath() /* routine to step the re2nable the gatherer, =/
<

IMPORT TIME stcp_start’

fstap gath(),
startine{ &stop_start )/

return;
3

paint_crt()

{
/* S22t up the buttens and th2 text. +/

/= Reu 1 =/
display("\33L1,21mLEARN THE RZIJZCT GA

/* Row 2 «/
display ("\3302;72H\33Lm\3302;571\333nkddddcdddddddli™)’;

/= Raow 3 =/
display("”\33C3,58H\33L3p9\33C2n LEARN \3303p9\33C2:") 7

/* Row & =/

display(”\33047586\33L3p9\33L2p THE V3303090330202
: /x Row 5 =/ : .
display("\3305,58H\33L359\3302p ANGLES \3303p9\33029™) 2
/* Row 6 */
display("\3304,53H\33L3p9\33 20 . V338309\33020™)7

/* Row 7 =/ .
display ("\33L7772H\35Lm\33C7;571\33(8amddddddddddadn™)

: I* Row 10 =/
display ("\33010/72H\33Cm\33C10;571\33 8nkddddddddddadl”);

/* Row 11 =*/-
display("\33011/534\3303p9 33020 : "\33C3=9\33C2a™) 2

I7 Row 12 *7 :
display("\33012;584\3303p9\3302p ~ EXIT  \33C329\3302:");

/* Row 13 =/
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display("\33C13/58H\33L3p5\33022 © \N3303e3\3302p")2

/% Rou 14 =/ . )

display (“\33014,53H\33L3p9\33(2p \33C5s9\33820")2
! o .

. /% Row 15 =/ .

Hdisplay("\33t15;?2H\33Em\3

3C15757n\33{3mndddddddedddda”);

/* if 2 up allow for 4 angles </

¢ srseley(UN3300,2302 URPTYS
¢isclay("\3307.2CnLaTCH UP - W ITZY)
¢isplay ("\3303,13HLATCH 004WH = WHITEY),
display("\3309;20ALATCH UP - 3LACK™)S
display ("\33010,18HLATCH 00wWN - aLagx™y;
}
else /= if'1 up allew for 2 zngles =/
¢ display(”\3306;23H1 UP");
display("\33(7;20HLATCH UP = ")
display ("\33C8;18HLATCH DOWN = ")
}
return’
3 .
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CGRYRIGHT (C) 1953
8Y naRRAIS GRAPHICS CCRP., CHAMPLAIN, NY

ALL RIGATS RESERVESD
Project: CA3ClN I
Mcdule: CCHFGINS.C
Version: X1
Abstract: routine to :afl routine to learn the homoer insertion points.
Author: Steve Ent
Created: . 18-Sep=~35
Modified by: .

Who Date Description of Modification

*"k'***'*!2*"'*’tﬁ"'*’tlﬁﬁil‘****ﬂ'it'*ﬂ*ﬂwiﬂ"*ﬂw'ﬂtﬁt*'tt*!!*t*ﬁ't”*!I'I"/
2include <std.h>

#include <sarvica.n> -

finclude <config.n>

#include <mm35Srtc.n>

#include <asgleg.h>

SECTIONC TEXT, 427 /% praom =/

SECTIONC DATA, 1)/ /% onboard ram =/
IONTC 1,1,"menu to 2all cenfiguration disglays")’

confgins ()

IMPORT LRN_TMPLT len_tablefl; /% learn table =/
IMPORT HGP_STATION hop_table(3” /= hopper to station table =/

IMPORT UCOUNT out_table(l’ /* output tahle =/

IMPORT UCOUNT . chg_tablef]’ /* c¢hange table =/

IMPORT UCOUNT hep_in_learn’ /* station presently being learnsed =/
IMPORT UCOUNT num_stations. /* number of stations =/

IMPORT UCOUNT num_hoppers; /= number of hopgers =/

IMPORT TB300L enc_move, /* set if encader is moving =/

IMPORT TB00L “two_up/. /% flag, set if in 2up clearsd if in Tup =/

IMPORT UCOUNT fst_hop, /*# first statica to be learned =/

-
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/= last station tae be learnad »/

IMPORT UCOUNT 1lst_hep;

IMPORT UCOUNT fst_stat)

IMPORT UCOUNT 1lst_stat’

IMPORT -TBOOL strt_counting’, ~.
T IMPORT STAT_TMPLT sta_statll’ :

IMPORT UCOUNT enc_deg’

IMPORT TBOOL exitdis’ /* uysad to exit during learn mcde. =/

IMPORT TIME noexit; /% calls exitno aftar 10sec. */

IMPORT MSG_TBL abortlrn’ /* message to operator. */

IMPORT LONG exitno(); ’ /= clears exitdis aftar 10sec. =/

IMPORT TIMEZ_OAY o d_lup_lins; /* time when ins2rtion paoints were lezarned of fup .*/
IMPORT TIMZ_0AY d_2up_lins’ /* time when insertion points werz learned of 2up «*/
IMPORT TIME_DAY - daytime; :

IMPORT VOID ini_angles{); -

IMPORT VOID ini_lrn_cper ()’

IMPORT TBOOL fault_flag’ . .

IMPORT MSG_T3L rusure; - /* ARE YOU SURZ HIT AGAIN, HIT ANY OTHER SUTTON TO ABSQRT. =/

LRN_TMPLT #*p_lra,*p_lrn2;

HOP_STATION *p_hop/

STAT_THPLT #*p_stat,

CQUNT in? - .

ULONG ent’ . IR

LOCAL TBOOL firsthit = 0

' Jam ++feeder111111111122222222223333333333444254644455555555556
.101234567350123456789012345678901234643567890123455739012346567890+/
S {"hXXXXXbbXXaaXXXXBbXXa3XXXXXXXXXXAAXXGIXXCCXXXXXXXXXXODXXEEXXFFTY;

e N

_LOCAL char buttonsCl

'jnsit!ime( gnoexit » %exitnao, NULL, 900 )7
cexitdis.= 0/ ) P ..
'».;;"fir,s_thit‘;. 0.7 -
o_hop = Zhop_tablel11;

fst_hop = p_hop=>hopger; /x ¢isglay hogoar 1 for firg: »/
fst_stat = p_nop=>station, /= station for hozpar 1 «/

p_nog = &hop_tablelnus_noppnersl’

lst_hop = p_nosa~>hoppar; for last staticn «/

lst_stat = p_hop=>station’
p_hop = Zhop_tavlel1l/

. /* Set up the butlons and tha text, «~/

again:

flush_outg();

ini_fluke()’

paintert ()’ -

cnt = 0

clca;_resp();

dspnum(p_hop=>hopper,7.,19,3); /= display hogser aumber =/

FOREVER : = '

<
pri_time()’
aismsgline();

dspaum( enc_deg, 1, 20, 3);

ifCent == Q) /x if update flag =/
I .
ug_cen_hop(J’ /= update screen =/
ent = 17
>

/= Read in bottan. =/
in = responsa();

switen ((in >= =1 22 in <= 60) ? buitenslian+1} : in )
. He .
.. case ‘a’: /= statien diagnostic disglay =/
- - o beep ()’ ’ :
: if( firsthit )
<

L . firsthit = Q7
oL - uclearline( 5 )2
o Lo display("\33C5,36H\33Cm");
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5 display("\330&;36H\33Im )} :

s. % breaks '

G ~ o - uelearline( 5 )3
diagstat ()’
gote again/
break:

casa2 ‘5 /+ auto learn ins2riizns =/
beap ()’
display("”\3305,44H\330m\33C5/34m\33(7="))
display("\3306764H\33Cm\33L8,36N\33070");
if¢ firsthit )

auto_ins()/

firstnit = 0/

uclearline( 5 )~/
diselay("\3305;38H\33Ca"),
display(”\330&,348H\330a")?

break:
>
else
usys_msg{ 5, &rusure, NULL )2 .
firsthit = 17
breaks
case “A°: . /* incraement number */ .
beep()/
if( firsthit ) B
< . ' T
firsthit = 07 :
uclearline( 5 2
display(”\3305,38H\33Cm");
display(”\33068534H\33Lm")’
breaks -
dispiay(7\33ﬂ1ép")i /* turn on auto repeat */ -
if(p_hop == Shop_tablelnum_hoppers]) /x if last numbar *x/
. p_hop = Zhop_tablel1]; /% aumbar is zero =/
else . /* if nat =*/
p_hopt+; . /% increment Aumber =/
dspnum{p_hop=>hopper,7,19,3); /= . disslay new number »/
break’ :
casa °“3°: /* set first hopper x/
beep ()’ :

if¢ firsthit )
€

firsthit = 0/
uclearline( 5 )/
display("\33L5/36H\33La");
display("\330&;36H\33Im")’
break’; .o
i >

display(”\33{15p"), | /* turn off auto repeat =/

fst_hop = p_hop—>hoppér; .. /% save display number =/
"fst_stat = ‘p_hop=>station’ . /= load station numbe
ent = 0; u. Cew” o7 o 7 fx flag to update */

+o. break’ S & }
case ‘C°: inszriisn o
heas ()
if{ fu
firstnit = &/ .
uclzarline( 3 )/
display("\3305,35/\330m"))
display ("\3304,34n\330a™)
break:
¥
display("\33C1Sp"): /* turn off aute repeat */
if{lct_stat < fst_stat) N
<-
display("\3303723HINVALID FIRST TO LAST™).,
sleep(200)7
display ("\33C3714\33C02K");
break/
>
p_lrn = &lrn_tablel0Q1;
display ("\33C371HN3I3IC2K"Y /% clear message area =/
display("\33{3,3HSTOPPING GATHERER")) /= flash message =/
stop_gath(); /* stop gatherer =/
strt_counting = NG’/ /* ¢lear # done =/

chg_tablal0] 2= QOXFF9F; /= clear learn 2% book eyes. </
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/* initialize the hop_serv_table far laarn =/

semaphora();
ini_lrn_cper();
end_semaphore();

if¢ tfaulz_flag )
fstart_gath(); /* start gatherer =/

display(”\3303,1H\33(02K"), /* clear message =»/
display("\33[03,3HHOPPER . IS BZING LEARNZD"), /* display message =/
display("”\33043H CHAIN PINS FROM LEZ.");
whila( ip_lrn=>set_ins_pt ) /% while learning tj
. . e .
p_stat = &sta_statlhop_in_learnl’ -
- dspnum(p_stat->hopper,3,10,3); /* d.salay hoppar number being learned =/

p.lrn2 = &lrn_tablelhop_in_learnl K

if( two_up ?
dspnum(p_lrn2=>num_Z2ug_ plns;A;S,S)

else
dspnum(p_lrn2~>num 1u: pxns;4,3,3),

dismsgline()?
dsonum( enc_desg, 1, 20, 337

prt_time()’
/= Read in Dbotton. =/
in = respaonse();

-1 88 iﬁ:2=736)'é Euttcns[in*?l s in ) ' .

. switch ((in >=
¢ I
case ‘F’: 7

if(. exitdis )

flag ) <.
. /* stop gatherer =/

he ule( xnx angles, NULL b /* setup the sarvice table
indicate all completed =/

*/

) 5

strt_counting =
s ini_tablas(); /* re initialize tstles {(sta.staz) =/
if( tua_un ]
eoyruf( 3d4_2us_lins,
alsa
coyhbuf( 2d_1luz_lins, 2daytime., si:e:f(:ay:;ga))i
uclearline({ 5 )’
return;

>

o
[>Y
L7}
~
~
[
3
]
N
un
-
[
w
[&]
“h
n
[}
~<
o
1
3
"

{

exitdis = YES’

utimemsg{ 1000, 5, Zabortlrn, NULL )3
startime( &noexit )

>

break:’

case ‘h”:
paintecrt();

display("\33(3;34HOPPER IS 8ZING LEZARNZD")) /= diszlay massage =/
display("\33C4:3H CHAIN PINS FROM LZ,"); 7
up_con_hop(); /* updats screen =/
dsonum{p_hep->haopper,7,19,3): /= display new naumdar =/
break’;
default: °
break’; - .
3
} .
schedule( ini_angles, NULL )/ /* satup the service table =/

sleep( 200 )
if¢ !fault_flag ) . -
fstart_gath()’; /* start gatherar */

display("\330371H\33C2k"); . /% ¢lear message »/
display("\33C4732H\33C1Kk"); /* clear message =~/
display("\330(33HLEARN MOREZ INSEZRTION POINMTS OR EXIT"); /+ flasnh message */
clear_resp():? . /= clear any touches made while learning +«/
break’ :

case ‘0°: /* decremant number =/
beep()’ '

1f( firsthit )
<

firsthit = 0;

uclearline( 5 )/
display("\33C5/35H\33Lm");
display(”\3306;38H\33Lm");

breaks
?ispla}("\33f1ép"); - /% turn on 3ute rapzat =/
if(p_hop == Shop_table(11) . odm if nua is 2erg «/
p_hop = &hop_tablelnum_hoppars), /* sat tc last hogper numder +/
! else /x if not =/

p.hop==’; /* decrement =/
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. . dspnum(p_hop->happer,7,19,3); /* display new numbper #/
o break; . P
.”ﬁ“f;f/ﬁ set last hopper to be learned */

e

_}fcése.'E‘:';:.-
e beep(l/

S if( firsthit ). - : S
<
firsthit = GOJ
uclzarline( 5 37
display ("\33CS5.340\3300")
cisplay ("\V33{es384m\33Ia")
hreak:
b
display("\33C150")’ /% turn off auto repeat +/
lst_hep = p_hon~>haopper, /* save number g be displayac o/
lst_stat = pg_hop=>station’ /% enztz2r station number =/
cnt = C; /= flzg to updatz =~/
break /s
case ‘F°: /% exit =/
beep_ack();
uclearline( 5 )7
display ("\33{15p")/ /= turn off auto repeat */
display("\33L[2J4"); /= ¢lear the scraen =/
retuyrn’ /* return to confgmenu */
break/;
case “X°: /% not a botton »/
" break; ' ~

case ‘h’: /% error */
goto agains
break/

default:
break, - .
} /> End switch */

} /% End forever =/

} /% End confcang */
LOCAL paintert()
¢

/* Fow 1 =/
disslay ("\V3I3CT71424C0C2R ANGLE = \3301;24AHLEARN HMOPPSR INSERTION POINTS'™)!
/* Row & =/
display ("\330&;720\33Ca");
display ("\33(04/33#\33{3mkcddddddadddddl” )’
display(”\33C4;57H\33({8mkddddddddddedl™)’
/* Row 5 =/
display ("\3305/34H\V330309\33L2p0 AUTO \33C309\V33025%)7
display(”\3305,53H\3303p?\33L2p STATION \330309\33022")0

/= Row & =/
display("\3306;34H\3303p9\33020 LEARN A33C3e9\33020™) 7
display("\330é&,58H\3303p9\3302p DIAGNOSTIC \V33C3p9\3302p")2

L /* Rouw 7 =/

- display("\33L7272n\33Cm"") 2
display("\33{77;11HNUMSER~T PRSI
display(”\33L7233H\33{3mmddddddddddddn™);
¢isplay(”\3307,570\33{3mmddddddddddddn")’

/* Rew 8 =/
display ("\33037240\330a\33C8/48H\33Im\3308272A\33 L")
display(”\33{8’9H\33(8mkddddddddddddl”)’

display("”\33{8/33H\33{8mkddddddddddddl")’
display(”\3308,37H\33{8mkddddddddddddl’);

/* Row 9 =%/
display ("\33[%,/13H\33L3p9\33C2p INC \A33C3e0%\33020")7
display ("\3308734H\33C3p7\3502p FIRST HOP \33(L3p9\3302p");
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display(”\33L3,53H\3303p9\3302r LEARN TA33C309\33020") 7

/* Rouw 1Q =/ .
display ("\33C10;13H\330325\33(2p NUM \33{3p9\33022™)7
display("\33010,34H\3303p%\V353120 \3303p9\33C020")7
display (33016534 \3303p9\33(2p POINTS \33C3p9\33020") 7

/= Rew 11 =/ -
© display ("\33011724H\3530m\3 3[11 43H\3:Cm\33c11 72H\33m")
display(”\33£11.9H\33(8mnddddddddddadn")’
. display("\33011;33H4\33[3mmddddddddddddn™);
. display(”\33031;574\35(8mmddddddddddddn”);

. /x Row 12 »/7 ’ :
441$nlay<"\3;t12 24H\33Cm\33C127 45H\33Cn\3‘c12 72H\33Cm")'
~display(”\33(012; 9H\33C8mkddddddddddddl”); ... L
displiay ("\33012:334V33{3~kdededddadadal™)y
disclay("\33{12,574\3308mxoceddddaedcc 1) 7

/= Ras 13 =/

d1sslay("\33013,108V33E8329V33020 SEC AV332339\33C280™") )

d:s:la/(“\3~f13 ILHA3ILIPO\3I302s  LAST M2 A33(3e\338227)7/

disslay(”\33013/539\V3303p9\35022 EXIT \330329V33020") 0
/= Rew 14 =/

display ("\33{1471CH\330309\3302p NUM \33C3p9\33822™)

display("\33014.34H\33(30%\33{2p \330359\33020") 7

display("\33014;53H4\35303p9\3302p \33C3p%\33820") 7

/= Rouw 15 ~/
display("\33L157 26H\33Cm\33C15548H\33Cm\33015772H\33La") 7
display("\33C15;9H\33(8mmddddddddddddn”) ;.
display("\33(15; 33H\33C38mmddddddddddddn”)’ -
dis:lay("\33c1S;S?H\SJCBmmddddddddddddn"),

return;
s ’ /= eand paintert. */

/-tw"l-l."h-.w"--..’-bt'-'-w.pﬁ't't'l’*ﬁ't"-'t'.'uw-nq.,

function naoexit{)

e mAmEEETAREEReNTRA T VAR T e e v v AN AR TR AT AT T AR AT mHwOOw ]

2xitne () '

<
2xitdis = 07
return;

fute_1ns()

C

INM3GRT LA lra_zanlz(17

IMPLRT OSTAT_THPLT 511 _swatii’;

IMPGRT  UCCUNT ne_to_r,/ le_tc_rg/

IMPGCRT TzOCL TUI_Up,

IMPORT VCID iniangles()’

IMPORT UCOUNT fst_heco’ /* tirst station to be learnad =/
IMPCRT UCOUNT 1lst_hep’ /= last station %o 5Se learnad.*/

IMPORT MSG_T3L bad_entry’

LAN_THAPLTY #p_learn’

LONG difspace/ /= differance in sopaces between fst_jam and lst_jam »/

LONG difangle’ /= differance in angles between fsti_jam and lst_Jjam «~/

LONG deg_stat; /= number of degrees of encoder rotation betwzen jams. =/
LONG totaldeg/ /* number of degrees between Jjam 1 and jam Jj. =/

LONG numspaca; /* number of spaces between jam 1 and jam j. =/

LONG diff; /*» difference.between learned angle and calculated angle =/
LONG statangle’ /* angla that jam j should be service at. =*/

COUNT - 7

COUNT temp_offsaet/

if( fst_hop >= lst_hap )
€

utimemsg( 4G3, &, &bad_entry, NULL )7

return;
} . 3
be_to_rg *+ le_to_rg;

temp_offsat

if¢ ftwo_up ) ’ .
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< . ) . .
difspace = lrn_tablellst_statl.num_1up_pins = lrn_tablelfst_statl.num_1iup_pins’
difangle = lrn_tablellst_statl.init_tup_angle - lrn_tablelfst_statl.init_1up_angle’
deg_stat = ((difspace * 340) = difangle) / ( lst_stat = fst_stat ).

for( j = lst_stat - 1; § > fst_sta¥ ;==
¢ :

totaldeg = ((lst_stat = j ) * deg_stat) + lrn_tablellst_statl.init_tup_angle’
numspace = totaldeg / 360; : .
statangle = totaldeg X 340’ - T
diff = statanglz =~ lrn_tableljl.init_Tup_angle’
if (diff > 0 ) "
€

- if¢ diff > 180 )

numspaget+;

L ifC diff < =130 )
' Aumspace==’;

2}

:p.learn = &lrn_tablel(jl; . o
“op_learn=>num_1up_pins = lrn_tablellst_statd,
=,s:a_stag[j].ser_1up_angle‘= p_learnjzin'}f

pins - numspace;
=.statanglei*/

m_Tup_

U

lrn_tablellst_statl.num_2
lra_taslallst_statl.iniz
((difspace = 323) = difan

P
Bouon

for{ 3 = lst_stat - 1; § > fst_stat /

tetaldag = ((lst_stat - § ) =
numspace = totaldag / 3eC/
statangla = totaldeg % 3600
diff = statangla = lrn_tableljl.init_2up_ancgle’
if (dift > 0 )

<
if( dif¢ > 130 )
numspacat*;
:
else

¢
if( diff < =130 )
numspace=-=/;
b
p_learn = Elra_tableljl’
p.learn->num_2up_pins = lrn_tablellst_statl.num_Zup_.pins - numspace’
/= .- . sta_statljl.ser_2un_angle = p_learn=>init_2up_angle = statangla/=*/
>
b4
schedule( ini_angles, NUtLL 37
re_ini_tablaes()/
return’

>

R R R R R L LR T
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Project: CASCON LI
Module: CONFGANG.C
Version: X1
Abstract: routine to call routine to learn the hopper service angles.
Author: Steve Ent
Created: 18-Sep=85
Modified by:

"Who Date . Description of Moditficatien
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finclude <std.h>
sinclude <service.n>
Zinclude <config.h>
sinclude <mm35r-Tc.n>
2includa <msglog.h>
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SSCTIONC TEAT, &) /= grom =/
SECTIONC DATA, 120 /* onboard ram =/

IINTC¢ 1,1."m2nu te call configuration disglays™)’/

confgang()

[4
IMPORT LAN_TMPLT 1lrn_tableld:? /* learn table »/
ITMPORT STAT_TMPLT sta_statll’ /x station status table. '®/
IMPGRT HOP_STATION hop_tablel(l’ /* hopper to station table */
IMPORT UCOUNT out_table(l’ /* cutput table =/ -
IMPORT T300L ang_lern_flg’ : /+ flag to learn hopper service angles =/
IMPGRT UCOUNT num_hoppers’ /* number of hoppers =*/
IMPORT T300L enc_move, /= sat if encader is moving */
IMPORT UCOQUNT enc_deg’ /% the angle of the enccder. */
IMPORT T300L <two_up/ /» flzg set if in 2up cleared if in fup =/
IMPORT UCOUNT fst_hop/ /* first station to be learned */
IMPORT UCOUNT 1lst_hop/ /* last staticn to be learned */

IMPORT UCOUNT fst_stat’
IMPORT UCOUNT 1lst_stat’

IMPORT UCOUNT num_completed’ /* aumber of stations learned =/
IMPO0RT TIME_O0AY d_1lup_langles’ /* when the lup angles were learned. =/
IMPQRT TIME_DAY d_2up_langles’ /* when the 2up angles were learned. .x/ .
- IMPORT TIME_D0AY °~  daytime’ : . T . ’ .
IMPORT T300L exitdis’? -/* used to exit during learn mode. =/
IMPORT TIME noexit’ _ /= calls exitno after 10sec. =/
IMPORT MSG_TEL aberilrn’ /» message to operataor. */
IMPORT LONG 2xitna(l’ /* clears exitdis after 10sec. =/

IMPORT T3Q0L fault_flag’

LAN_TMPLT *p_lrn; .
HOP_STATION *p_hop/ '

COUNT in/

ULONG ent’

UTINY nJ
. . - . . » . - S
/x= $hee e +a411111111112222222222333333333344444564466455555555556
R 1012365678901234567890123456?890123456789012345678901234567890'/
LOCAL char buttons{] = ("hXXXXXXXXXaaxxxxxxxxxaaxxxxxxxxxanxxsaxxccxxxxxxxxxxoaxxssxxFF"};

_settimel &noexit . 3exitno, NULL, 900 )7 *
exitdis = 07. ) .

p_hep = &hop_table(11; SR : ST S
fst_hop = p_hop=>hopper’ o R /% display hopper 1 for first *
. fst_stat. = p_haep->station; . . Ji.oe ws 0. 1= station for hopper 1 Lol A

p_hop = 3nop_tablelnum_hogsarsd’
lst_hap = p_hazc=>napger; /e o lay la
- - 2 *« giscla st heogpa ar last v ned .
lst_stat = p_noep~=>sitation’ /* l2ast s:a*::n 'jn rofer feE sranien !
c_nep = 2hop_taslelll; T
/= S2t un the hutions and th2 tex:t., »/
again:
cainter<()’
ent = Q)
clear_rasp():
dspnum{p_hop=>hopper,7,19,3)’; /* display number =/
FOREVER
<
dismsgline ()’
dspnum( enc_déz, 1, 20, 3): /* display encodar angle. */
prt_time()’
zf(c?t == 1) /* if update flag »/
up_can_hap()’ /% update screen */

ent = 1;

/= Raad in botton. =/

in = respensa()’
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suiteh ((in >= <1 2% in <= &0) ? buttzaslin+1l 2 in )
s

casa ‘a’: /* station diagnestic display =/
beep(); ’
diagstat(),
gotas again/

break’
case ‘4°: /* increment number =/
T beep();
- display("\33C14p")7 /= turn on auto repeat =/
if{p_heg == Lhop_tadlelaum_hcopersl) /= if last number */
: s_has = &nop_tablael1l) /* nuabar is zero =/
elsa /% if not =/
! g_hep®+; /* increment number */
dsonumlp_hco~>heapers,7,1%,3): /= display new number #/
s break?’ : .

- casa ‘3°: o

G baep()’ . . .

: display (" \33(15p")’ ]
fst_ heo = n_hoo=>hopner: I* sl
fst_stat = p_ncp->station’ /= tisn numbter »/
ent = C; /= uyadate =/
breaax;

cass ‘C”: /* learn nopser service angles =/

beep()’
display("\33C155"); : . /= turn off auto repeat */
display ("\330371H\I3L2K") /* clear message area =/
p_lrn = 2lrn_table’ /* set up learn table pointer =/
disglay ("\3303;23H3TOPPING GATHERER"), /= flash message =/
stop_gath(); /= steop gatherer =/
p_lrn=>set_angle = NOJ . /* clear done flag =/
aym_completed = 0/ /% clear # done =/

/% setup angle table */

sat_ang_tabla()’
/= set learn flag =/

ang_lren_*flg = YES’
if¢ !fault_flag ).

fstart_gath{(); /* start gatherer =/
display ("\33[L3/71H\33L2K")° /= clear message */
display ("\3303/23HLEARNING HGPPEZR SERYICE ANGLES"), /* display message =/

while( ang_lrn_flg ) /* while learning */
¢ -

dismsglide()i
prt_time()’
dspnum{ enc_deg, 1, 20, 3)7

/* display encoder angle. =/
/= Read in botton, */ .

in = responsa{)’

switeh ((in >= =1 82 in <= 60) ? buttonsfin+1] : in )

case ‘F’:
if( exitdis 2} )
< .
if( !fault_flag ) L .
. fstop_regath(); /+ stop gatherer */
- lrn_tablef0l.set_angle = YES;
ang_lrn_*flg = NO;
ini_angles(); .
uclearline( 5 37
return;

else
<
exitdis = YES’ -
°© utimemsg( 1000, 5, Zabortlra, NULL )/
startinel &noexit )7 .

breaks

. case *h”:
! paintert()’

! :
. up_con_hop ()’ /* update screen */ R
dspnum(p_hop=>hopper,?,19,3)? /* display new number =/
.~ break’ - - . - . .
,defadigE

53

¥
diselay("\330371H\N33024") ) /+ clear massaga ~/
disnlay("\N33{3,27HHOPPERS LZARNED'"), /= flasn ma2ssage =/
dsonum(num_complated,3,23,3); /* disalay numbar =/

fstep_gath()’/
dismsgline()’
prt_time();
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1f¢ two_up )
for ( n = fst_stat; n <= lst_stat’ n++ )

~

lrn_tablelnl.init_2up_angle = sta_statlnl.ser 2up_angle’
lrn_tablelnl.ver_2up_angle = sta_statlnl.ver_2up_ang’
cpybuf( &d_2up_langles, &daytime, sizect(daytimel)’

. >
else
for ( a = fst_stat; n <= lst_stat; n++ )
lrn_tableCnl.init_1up_angle = sta_statlnl.ser_1lup_angle’
lrn_tablelnl.ver_1lup_angle = sta_statlnl.ver_1lup_ang’
cpybuf( 8d_1up_langles, &daytime, sizeof(daytime))’
> : ' .
if( !fault_flag )
start_gath(); ] /* start gatherer =/

dxsplay("\BSEB,1H\3;C2K"),
display("\3303,2ZHEITHER LSARN MORZ ANGLES OR EXIT"); /x flash message '/

clear_rasp()’ A clear any touches made while learning =/
break’
casas “0°: /* decrement number =/
beep ()’ : . )
disglay("\33C14p"); /* turn on auto repeat */
if(s_hep == &hop_tablel1]) /* if num is zero »/
p_hop = &hop_tablalnum_hoppersl’ /* set to last hopper number =/
else . . ) /* if not »/ o .
p_hop==; /* decremant «/
dsnnum(; hon-)hopper:?;19;3): /> display new number =/
break;
case ‘2°: : /% set last hopper to be learned =/
beep ()’ . . .
dzs:lay("\33t1ip"): /= turn off auto repeat */
lst_hop = p_hop=>hopper’ ’ /* save Aumber to be displayed =/
lst_stat = p_hop=>station’ /* enter station ‘number */
ent = 07 /= flag to update */
" break:;
cases ‘F°: ) /* exit »/ )
beep_ack()’ o ' .
display("”\33(150")/ ) /* turn off auto repeat =/
! display("\33024"); : : /* clear the screen */
raturn’ return to confgmenu */
. break’ . .
cxc: . ’ ) ) LZgthi'aAbotton't/ R
breaks ’ LE e o T
caszs ‘h°: /° arror =/
z9ts againg
arcak;
dafault:
braak/
pJ /= Znd swsitch </

/= gnd foraver =/

W

/= Ead confgang */

up_con_hop() /* upcate scraen */
{
/* first hagpper =/

IMPORT UCCUNT fst_hop/
/* last hopper =/

IMPORT UCOUNT lst_hop’

dspnum(fst_hop,10,39,3); /* display first =/

/= display last +/

dspnum(lst_hop,14,39,3).

return;

tocaL paintert()
<

flush_outg(ls ) e
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ini_fluke()s ' '
J* Réw 1 =/
disolay("\3301;1HENCODER ANGLE - \33C1/26HLZARN HOPPER SZRVICE ANGLES™)S
/= Row 4 =/ '

display(”\33L4: ?ZH\BJEm"):
dLsplay(“\SSEG;57H\a}EEmkddddddddddddl")'

/* Roa’S #/
. d;splay("\33ES 58n\3303p9\3302p STATION V3303p9\33020")75

. I* Row 6 »/
display("\3306353H\33C3p9\33020 DIAGVOSTIC \33c;99\33c29"),

- /* Row 7 =/
b xsnlay("\3357 72H\33Em"),
dzsplay("\33t7;11HNUMa:R C..

/= R:m 5 =/
disglay (" VI3CmN3I308263n\330aN3303722\330n") )
display(“\3 JL5'14 I3f3nkdadddddadadal”)
display ("\3308/33n\33mkddddddadadadl”)’
display("\3308:37n\32{3mkadddddddddddl™)’

/= Row 9 =/
display("\330%210H\33L3m9\3302p INC \330303\33020")
display("\3306,34n\3303p9\33C20 FIRST HO®? \330329\3302:=");
display("\33(%;58n\3303p9\33C20p Lzaay \A338309V33020") 2

/% Row 10 =/
display(“\33C10,10H\33L3p?\33802p NUM \33C3p9\33028")7
display ("\33L10:34H\33L359\33L2¢p \A3303p9\33020™) 0
display(”\33010758H\3303p9V33020 ANGLES A33C3p9\33020") 7

/* Row 11 =/
display(”\33C11726K\330m\33011748H\33Cm\33011,72H\33a")7
display(”\33C11,9H\33{8mmddddddddddddn")’
display(”\33011,;33H\33(8mmddddddddddddn®);

- display ("\33C11;57H\33(8mmddddddddddddn");

/* Row 12 =/
¢ . display("\33012,24H\33Cm\33L12;68H\33{m\33C12;72H\33Lm")/
display("\33012;98\33[8mkddddddddddddl”)/
4 display(”\33£12,33H\33{8mkddddddddddddl”)’
" display(”\33(12,57H\33[3mkddddddddddddl™)’

-vt o /* Row 13 */ : ' . ) -
display(”\33C013,10H\33L3p9\33(2p 0eC \33C03p9\33C20")7
display("\33C013,34HN3303p9\33020 LAST HOP \33C3s9\3302s")/
display("”\33013,58H\330309\3302p EXIT \33C3p9\3302p0™)7

. /* Rouw 14 =/ .
dxsplay("\33f14 10H\33C3p9\3302p NUM \33039\33020™)2

{ display{"\33C14234H\3303p9\33(2p " - \33C329\33C22") 7

display("\33(14:58H\33E399\33E20 \330309\33020"2 7

i It Row .15 »/
dxsplay("\33t15,26H\33Em\33[1 J48H\33Cm\3I3L15772H\33Cn")
dzsplay("\33E1S.9n\33:5nmddddddddddddn"),~
dxsplay("\33515:3:H\33[8mmddddddddddddn")'
dxsplay("\33t1S;S?H\33Eammddddddddddddn"),
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Abstract: routing o call routine te¢ l2arn the jas switches.
Auther: Stave Znt.
Created: 23-Sep=85

Mcdified by:

Wha Date Qascriptien of Modificatiznm

°

‘
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7include <std.h>
zincluda <cgontfiz.n>
#include <sarvicz.n>
Rincludae <mm33rzc.Rn>
2include <msglzsg.n>

SECTIGNC TEXT, &)/ /= prom «/f
SECTIONC DATA, 1)) /~ znboard ram =/
IGNTC 1,1,"m2au tc call configuraticn displays™)’

IMP0RT UCOUNT 1lst_ja=a’
IMPQRT UCOUNT fst_jam’

confgjams()

IMPORT UCOUNT out_tabla(l’; /* output tadle */

IMPORT JAM_THPLT jam_tablaC1/

IMPORT T200L jam_lrn_*lg/ /= flag to learn hopper service angles =/
IMPORT UCOUNT jam_in_learn’; /% station presently being la2arned =/
IMPORT UCOUNT num_stzaticns, /= number of stations ‘*/

IMPORT UCOUNT num_hopsaers’ /= number of hoppers =/

IMPORT T300L enc_mova/ /= sat if encoedaer is maving */

IMPORT UCOUNT num_camsletad? . - - i

IMPORT UGCOUNT activae_sectians’
IMPORT UCQUNT, anc_deg/

IMPORT T300L exitdis’ /= usad te exit during l2ara moda, */

.IMPORT TIME noaexit’ ‘/* calls exitno aftar 10sac. =/ :

IMPORT MSG_TBL absrtlrn’ /* message to cparator. */

IMPORT LONG exitna ()’ /* claars exitdis after i0sec. */

IMPORT VOIS ini_anglas(); /= sats up hoepserv table. =®/ .

IMPORT Ta0CL fault_flag’ /* ture when a hopper is faulted., »/

.IMPORT MSG_T3L rusuyre’ /= ARE YOU SURE HIT AGAIN, HIT ANY OTHER BOTTON TO A30RT. »/

JAM_THPLT =~p_jam;
JAM_TMPLT xp_jam2; -

COUNT in/
ULONG cnatrnum’
UTINY a7’
UCOUNT last_suis
tocaL T3ccL firsthit = 07
Jx~ Frrretrse1111111111222222222233333335333444444444455555555556
101234567890123456789012345678901234557890123456789012346567890+/
LOCAL char buttonsfl = CURXXAXXHDAXIAXXXXSLXXAaXXXXAXXXXXALXXSIAXCCXXXXXXXXXXOOXXESXXFF"2}

csettime( 2Znoaxit , Zexitma, NULL, 900 37/
.axitdis = O
firsthit = 07

‘Aum = 0;
fst_Jam = 17 .- :
last_swi = (active_secticns = 1) =~ 2/ /* display last hopper for last station =/

-::lst_j;m'= last_swi’ . ;

again:
paintsrt()’
ent = 37
clear_resp();
dspaum(aum,7,13,3); /= display Aumber «/
FOREVER
{
pri_time()’

dismsgline()’

/= Set up the buttons and the taxt. '*/ . al e . . S fz,:,‘u
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dspnum( enc¢_deg., 1,-20, 33:

B
'

iflent == 0) /* if update flag =/
< .
up_cen_jam{);  /x update scrden */ , .
ent = 1; . : N
3

/* Read in botton. »/

ifi = response(); .

switeh (Cin >= =1 83 in <= 60) ? buttensfin+1d : in )

case ‘a‘: /* jam diagnostic display =/

beep();
if( firsthit )
<

firsthit = 02
uclearlineC 5 3
display("\3305,36H\33La");
display("\33L&736H\33Ca")
break; :
b
uclearline( 5 32
diagjams{);
getae agains
break;
~ ease ‘b’: . /* Aute learn */
beap()s . . S
. display(”\3305244H\33Ca\33L5:36H\3307m")
, Jdisplay(”\3306744H\33Cm\33CE,36H I3 7a");
1 if¢ firsthit ) )
L -
cal_gjams()J
firsthit =
uclearlinel 5 )7 .
display(”\33L5/36H\33Lm");
display("\3304,36H\33m");
¥ o DR B

2lse ' ’ o
C
usys_msqg( 5, Zrusure, NULL )}/
firsthit = 1
M
brzax;
case “4°: /* incrzment number =/
beap ()’ .
ifC firsthit )
8 .
firsthit = Q7
uclearlinel 5 )2
display("\3305,344\33Lm")?
display("\3306;36H\33Cm");
break’;
b
display("\33C14p"); /* turn on auto repeat =/
if(num == last_suwi) /* if last number =/
aum = 07 /* number is zero x/
else . /* if not */
num++; -/* increment anumber */
dspnum{num,7.,19,3); /* display new number x/
break’
cass "3°: - /* set first jam switch #»/
beep()’ .
ifC firsthit )
R 4
“ firsthit = 07 '
. uclearline( 5 )’
. : display("\33[5;36H\33(m");
s ’ b - display("\330&736H\I3m") ]
‘ : " breaks
>
- ‘ display("”\33C15p"); /* turn off auto repeat */
ifCaum == 0) /# if hopper # is zerg =/
- cj.no_Jjam{(); /% flash error mesagz */
elsa /= if naet =/
Iy .
fst_ jam = num’ /* save display number =/
ent = 0, 4= flag to update =/
3 .
break’ °

case “‘C”: /% learn jam switches =/
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beep(l’ )
Cif( firsthit ) S o
: firsthit = 0: _
uclaarline( 5 )7 : i
display("\33(5;36H\33Cn"); T
; display ("\3306;356R\33(n")J k2
break, .
b v .
,dzsplay("\33t159"): a.

dxsplay("\33t3 1H\33E2(")
xf(lst Jam < fst Jam)

. S . L% e . -~
disg lay('\})f_,3%INV LIS FIRST TC LaST™)?
sl2epn{203);
display ("\3303714\3382K")

hreask’
3
disznlay("\V3I3L{3J3HSTCPPING GATHERER")S /~ flash message =/
stog_gath{); : /= stog gatherer =/
set_Jjam_tanle (), /= sz2tup angle table =/
disnlay ("\3303721H\33C02%") 7 /* clear message =/
disglay("\3303;3H54ITCH IS 3EING LEARNED"), /= display message =/
disglay("\3304,34 CHAIN PINS FROM LE."):
p_Jam = jam_table; . :
while( !p_jam->set_jam_pt ) /* while learning »/
C
- dspnum(jam_in_learn,3,10,3); /* display hopper number being learned =/
p_jam2 = Ljam_tableljam_in_learnl; .

dspnumlp_jam2=>num_pins,%,3,3);
disasgline()’

dspnum{ enc deg; 1, 28, 337
prt_time()’

/= Read in botton. .=/

in = responsa()’

suiteh (Cin >= =1 8& in <= 48) ? buttaonslin+1] : in )
case ‘F°:
if( exitdis )

if( ifault_flag ) B
fstop_regath(); ' /= stop gatherer =/
jam_lrn_flg = NOJ
p_jam=>sat_Jjam_pt = YES’
scnedule( ini_angles ., NULL )7
uclaarline( 5 ).
" raturn’
} .
else
- <
exitdis = YES?
utimemsg( 1000, 5, Zabortlrn, NULL )}
startime( &nocexit )’
5 .
breaks

casa ‘h”: . .
paintert ()’

disglay("\3303,3HSWITCH IS SSING LEZARNED"™); /= dis:lay massage ;/

. display(”\33C4,3H CHAIN PINS (28 INCHES).");
up_con_jam{): /* update screen */-
P dspnumnum,7,19,33; . /% display new number */
- o break’ .
; . "default:
braak; e
} ’ ' : - . ..'

dzsalav("\BSCS THA33C2X™) .. * clear message */
~display¢"\33C4;32H\3IICIK")S . - kg * clear message */ :
s display ("\33037HJAM. SHITCHES L:AQNED"),.Q; /= flash message */ .. -.lu .-
dscnum(num_completeds,3,3,3)7 /= diselay number */
sleap(22Q); /* dalay =/

drsplay("\330371H\3302K™)) /* claar message */
jam_lrn_flg = NOJ
schedula( ini_anglas » NULL )7/

160 lfault_flag )
fstart_gath(); /* start gatnerer »/
disglay("\33L3;3

clear_resp(); /= clear any touches made while learning =/

case ‘D’: /= decrement number =/

MEITHMER LEARM MORE SWITCRIS OR IXIT"), /+ flash message

*/
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beep (N’
if¢ firsthit )
{
firsthit = 07
uclearline( 5 )/
display("\33L5736H\33Lm")>

display ("\33CT&,36HVIIC")7

braak’
display("\33C14p"2; /* turn on autsc repaat »/
iflnum == Q) /* if num is zero =/

aum = last_swi; /* sat to last honper number =/
else . « /= if not =/ °

. aum==; /x decrement =/ -
dspaumlnum,7,19,3); - /= disolay neu number =/
braak;
case ‘E°: /* set last hepper t¢ be learned =/

beep()’ )

11C firsthit )
¢
firsthit = 0/

uclzarline( 5 J;
display("\3305736H\33Cm");

T 7 display("\33[4,35H\33Lm"™);
break’
b3
display(”\33C15p")’ /= turn off 3utc repeat */
if(num == Q) /= if number is zero x/
cj_no_Jjam(): /* flash errar mesage =/
else /= if not »/ .
< .
lst_jam = num’; /* save number to be displayed =/
ent = Q37 /= flag to update =/
B .
break’
case ‘F°: % oexit w/

) beap_ack()’
i uclearline( S5 ) - : .
display{”\33L15p"); " /* turn off ayto repeat =/

ol © diselay(”\33C024")0 /% clear the screen */

/* return to confgmenu =/

break,

case ‘n’: /v arrar =/
cctc again’
break,
default:
break,;

> /* End switzh =/

> /x-8nd forever =/

} /= End confgang =/

up_con_jam() /» update screen =/
dspnum(fst_j;m,10’39,3)) /* display first =/
° dspaum(lst_jam,164,39,3): /* display last =/
raturn; .
b

1'c3-no_qu(L "/= message far zers hopper x/

[ display("\33C6;30H\33Lm") /* turn off enhancements =/

N display("\3308,13H\33C6,7m NO SWITCH ZER0QO")’ /* flash message */
sleep(200)/ /% delay =/ ‘
display("\3306,13H "®); /= clear message =*/
return’ ' i -

bs .

"Y.LOCAL paintert()



. 4,925,174
77 78
‘flusﬁ_outq();

ini_fluke();

- A I RQ\H.T 7 X -,
..display("\33E1J1HENCODE2 ANGLE = \V33C1726HLEARN JaM SWITCHES")S

/= Rou 4 =/

'dxsnlay("\SJCL 724\33Cm™) 7
display(”\3304,334\33{8nkddddddddddddl”)’
display("\33[4;S?H\33Eﬂmkddgdddddddddl")}

/% Row 5 =/ -

dxsplay( \2:;2:.-F\3)LJ99\..EZJ AUTO
display("\3305758n\3303c%\33 20 Jau

/= Row o ~/
display ("\330&734H\3303a91V33020 LZARN
display("”\33%60,330\330309\33020 OIAGNOSTIC

/* Rou T =/
disglay ("\33C7772H\33{m");
display ("\33L7/1THNUM3ER-( 1v);
display("\33C7:33n\33(3mmddddedddddddn’)
display(”\3307:57H\33{3anddddddadddddn™)’

/= Row 3 =/
display(”\3308,26H\33Ca\3303,43H\33Cm\33C3,728\33Ca") 2
display("\33C8,64\33(38mkcddddddddddadl”)/
display(”\33C2;33H\33L8mkddddddddddddl™);
display(”\33(8,570\33({3mkddddddddddddl")’

/* Row 9 =/ :
display ("\33{3;10H\33L3p9\33020 INC \3303p9\33020"32 . -7

display("\3305,34H\3303p9\33C2p FIRST JAM \330329\33L2p")7
display("\33C5;53H\33{5p7\33C20p LEARN \33{3p5\33C02:")2

/% Row 10 */

display("\33010,10H\330309\33(25 NUM \330509V33022")5
display("\33010;344\3303a9\3302p \330309V33C020") 0

,disclav("\33C1G;58&\33(399\33EZD JAMS \33C3p9\3302p")7

/= Rew 11 =/
.display("\33C11,24H\33Cm\33C117 48H\;3Cm\33[11,72H\33Em"),
display("\33C11,;90\33(8mmdddcddddddddn™)?
display("\33C11;33H\33C3nnddddddddddddn");
display("\33511,37#\33{3mnddddddddddddn")/

/= Row 12 =/
d;snlay("\'3C12 26H\33Ca\33C12548H\33Cm\33C12572H\33a") ) .
display("\33012;94\33(3mkddddddddddddl”)}
display(”\33012;334\33(8mkddddddddddddl™);
display("\33012,574\3303nkdddddddddeddl”)?

I 2cu 13 */ - '
display¢"\33C13;10H\33030%\3302p DEC \33C3p9\33C020™) 5

display("\33013,36H\3303p9\33020 LAST JAM A3303p9\33(2p");
display("\33013,538\33(3p%\35302p EXIT \33C03p9\33C02p") 2
1

It Row 14 =/ ’
‘display("\33(14;104\33C309\33020 NUM | A33L3p9\33C020") 7

C display{"\33C14,34H\3303p9\3302p S \N33C3p9\33C2p0") 2 g
display("\33C1647538H\330309\33C2p - “\33C3p9\33L2p"); N
/e« Row 15 =7/
display ("\3301520M 33 0m\330157420V33Cm\3 12272403308 ;

display ("\33C015;9n\33{3mmadcdddddacdadn®);
d'snlay( VI3C15/33#\3303andddddddcdadany;
dzsolay(”\)3t1S;S?“\::E:ﬂmdcdddoaadc*dn“),

cal_jans(}
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This routine is called faorm the confgjams disolay.
tnis routine uses the values of fst jzm and lst jom
and calculates the jams in between.

=/

cal_Jjams()

<

IMPORT JAM_TMPLT jam_tatleCl’

IMPORT UCQUNT be_to_rg, le_to_rg/

IMPORT JAM_THMPLT jam_tablell’ . N
IMPORT UCOUNT <chg_tablel]’

JAM_TMPLT =xp_Jjam:

LONG difspace;’ /*» differance in spaces between fst_jam and lst_jam =/
LONG - difangle’ /* differance in angles betueen fst_jam and lst_jam =/
LONG deg_Jjam/ /* number of degrees of encoder rotation between jams. =/
-LONG | totaldeg? /* number of degrees between jam 1 and jam j. =/

LONG numspacge, /% number of spaces between jam 1 and jam j. =*/

LONG Jamangle’ * /~ angle that jam j should be service at. »~/ .

COUNT 3z

COUNT temp_offset’

IMPORT MSG_TBL bad_entry’ /* Invalid first to last eniry. =/ N

if¢ fst_jam >= lst_jam )
<

utimemsg( 400, 6, &bad_entry, NULL )’

temp_offset = be_to_rg + le_to_rg’
difspace = jam_ tabla[lst Jam].num pins = jam_tableCfst_jaml.num_pins’
difangle = ja _sabletlst jaml.even_angle - Jam_table[fst_JamJ.even_anglei
dag_jam = ((difspace = 360) - difangle) / ( lst_jam - fst_jam )’

for( § = lst_ jam = 1; § > fst_jam ; j==)

<
totaldeg = ((lst_jam = j ) * deg_jam) + jam_tableClst_jaml.even_angle’
numspace = totaldeg / 34607

Jjamangle = totaldeg X 340:

p_jam = &jam_tanlal(jl;

p_Jjam=>jam_number = j;

p_jam=>aum_pins = jam_ table[lst Jam].num pins = numspaces

-8 Jam->xn1t tup_offset = p_Jjam=>init_2up_offsat =

(p_Jjam=>num_pins + temp_offset) » 2;

D,Jam-)ev@n_angle = jamangle’ -

p_jam=->odd_angle = (Jamangle + 180) b4 360,

p_jam=>num_faults = 1;

p_.jam~>pamux_Jjam = (j -~ 1) % 2: . e /a jam &4 for each pamux (Q or 1)=/

p.jam=>chg_address = (U LONG)&chg tablel(j =~ 1)/2 + 137 /* change table address for this jamns x/
-p.Jam=>even_offset = 2; ». /% two_up even (black) offset */

;_jam~>odd_offset = 17 '/i two_up odd .(white) offset */~

} @
return;
b
APPENDIX B
T LR L R R R R R R
ER S A, ot
Froject: cazCSn IX
Module: initables
Yersian: X1
Abstract: initializz peinters, offsets, angd paramataers ¢f cgeraticn tahbles
Author: T. Roue
Created: 23=Apr_385

Modified by:

Wno Oate

S.2. 14=May=35

TaRe 7=JUN=25 cmange gray_dags tanlz for 0 deg r2ading
if encesda2r i3 raotating raversa,

S$.3¢ 23-July-335 Acded inissaliss(); 2o initializa tha
solit tanl=2 and used hRegoar data.

R R R R R L R R R R e R R R L A R L 2y
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=includa
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2include

SECTION(C
SECTIONK
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P R R o e R R

: 1ar_tanlas ()

This rsuntinz s zallaz feze tr: ozt la2” Ul

amd 1t s3t3 gLl tr2 offseis, a3lriss HERERT
parsmeters.

Trme tasls sta_stat (Typa2af definzg in 3Z3IVICZ,4) zs3ntains encugn
rocm ftor 126 pPogc2rs. Zach type i3 43 wercs lconmg, TRz first staticn
sTar=3 1N Ine 32cCcSng s2t, making inzzaing a mulitizsla of %he

staticn numper, vTnr2 first siructure? is for the cffsat ang will bBe
used foar any syistm flags nead2d latzr cn during 2a2velcgment.

Index inte the CPR tablaz is baszad cn the numder of cnain pin
spacas Trem the fault inmseriion fcr a oarticular hszoer t2

tna good book eye location. Tnis distanca is first learnes az
initial learn mode (or learn after streich) and stored in a table
pins_to_eya2fl. The CPR offsat is then calculated on tha basis

of numbar of pins times the strucziur2 type c¢f tha CPR tabdle.

Qffsat intos any of the I/0 tables is on th2 houndries ¢f a
Pamux board. Therafore the following formula makass all four
stations in 3 four box saction the sama offset:

sffsat = (statian = 13/% * 1

The timers will he initialized for a 1 s2cand flash of tha
miss and double lights. Thar2 are 124 miss and 124 doubla
timers. Ona for 2ach miss and double for each hapgar.

The timer address far each hapner is initializaed in zhe2
STA_STAT table as miss_timer and dbl_timer.

The sacticn outsid2 tne loop is to initalize the scan routines
loep countars. The first locp lecads thz ingut table on2 ward at

a tima. Tn2 loso that loads tm2 changa tabla werks on long words.
Sa tha valua of tne sacond lospg ccuntar is sne half tha first loop
caunter if it is a2ven e¢r on2 halfé pglus an2 tn2 first loser ceounter
if it is odd.

P R R L R R Y A AL ]
<std.h>

<config.n>
<sarvica.h>

TEXT, &), /* onnoard ram =/
0ATA, 1) /*» enbsard ram ~/

IONTC 1,1,

IMP52T U

IMPCRT
IMBPGRTY

IMPORT
IMPCORT

IMP0ORT

IMPGRT
IMPORT

IMPORT
IMPORT
IMPORT
IMPORT
IMPORT
IMPORT
IMPQORT
IMPORT

FAST UuCO
FAST STA
TIME =pm

pm_timar
pd_timer

p_stat =

;
p_stat=->clp_fail =

p.stat=>

"
I8}
o
oy
v
.
3
&
w
]

CCUNT aum_stations’ /-

STAT_THPLT stz_staxil’ /v statison.status tasla «/
UCCUMT cn3_z:8l2(3, out_tablell, inp_tableld; /- -0 tatles </

71 missl_timer’ /» first miss lighet timar =</

TI doll_timer’ /e first dzsunla lignmt «/

TI ccnv_timer, eff_light_timer, horn_timer, siaz_start’

voIo clr_miss_lita(), clr_dnl_lite()’ /= light end acticn routines =/
veIo clr_hern(), clr_eff_lite(), clr_conveyor(), fstart_gazh();

UCOUNT servica_angles(l’ /* table of servica angles =/

UCOUNT active_sactions’/

UCOUNT <change_counter’

UCOUNT pins_to_bkeye(Cl’

TBOOL twe _ug’

TBOOL ang_lrn_flg, rj_lra_flg, jam_lrn_flg;

UCOUNT cal_offsat’ /= calipar offset from lezarnad angle

T3Co0L fault_flg/

UNT i, §7 . : .
T_TMPLT »p_stat;
_timer, =*pd_timer,

gmissl_timer; N
2dbl1_timer’

/= clear caliger failure flag =/

'H
flt_stop = 0/ . R /= clear fault stop flag =/

'y
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num_staticns = (active_s2cticns = 1)#47 ’ /e maxium numder of hopaers =/

for (i=1, j=0; i <= num_staticns’ i+t 4 3*)
<
p_stat = &sta_statlil’ /% peinzar fer his hoppar »/

p.stat=>station = i, /* statica number =/
p.stat=>chg_address = (ULONG)2chg_tablel(j/%) 1317

p_stat-dout_address = -{UelNG)3out_tablal(j/sé) + 117
p_stat=>inp_address = (ULONS)Zinp_teblal(j/%) 137

p_stat~>pmux_haep = j X &;
p_stat=>miss_timer = pm_tiner’
p.stat=>dbl_tima2r = pd_tiszr/
p_stat=>clp_fail =
p_stat~>flt_stop
/*» changa table address for each statica =/
/= suzzut tabhle address «/
/= input table addraess for each staiiczna =/

Se N

n
oo

/= station number of e2ch pamux */ -
/* aiss lite timer for this haoper =/
/+ deubla liza timar for this hepaar =/
/* clear calizer failurz flag */

/= claar fault stes flag =/

e s R 2 R A A AR AR i it A A A i

initialize all the miss and double light timers Cr

’
R N R R R R R R R A R R R R R R RN IR R R RS AN

sexime (gw_ti=er,

s2ttimz (co_<tivmer.,

pm_timar=<;

pd_timer=~=~; ..

[

] % R R R R R R R A K R R A N A NN A AR R N R A N T AR XA RN R AN N R T T NN AT P T T A AT I T T OAN S ANTANCTCTTCT

Initialize scaners loop counters.

AR AT AR A A AR N T R AR R T A AR AR RN TR R T IR AR AR TXRN X RTA AR RN TR IR ANNTITOITCRYTTR [

if (active_sections % 2)

change_counter = (active_sections + 1 ) / 2/
alse )

change_counier = active_sections /.27

IEA R 2R A R R L L A PR R

set timers for conveyors, lights and horn

AR RN AR AR RN AR RN R RN R R AN I AR RRAERRRR NN TN AR RN RN AR RS AT RN R Rk

settime (&conv_timer, clr_conveyor, 0, (ONE_SEC=*2)); J* conveyor timer =/

sattime (3eff_ligﬁt_timer: clr_eff_lite, 0, (CNE_SEC*40))’ ' /* efficiency timer =/
settime.(thrn_timer' clr_horn, 0 , CONE_SEC*3))/ /* horn Zimer =/

sattime (stop_start, fstart_gath, 0, 5 )/ /* reenable the gatherer. =/

I*'kﬁ!.*"’*'*‘*"*‘.*'ﬁ’.*ﬂﬂt**'ﬁ*ﬂ't**'***"*Q"*'*’**'*'ﬁ"t”ﬂ.'
temp. clear out learn mode maramaters..later it should be in ram

and be cleared on power up
ﬂ!"l?'l"tiktt!**l‘ﬁiﬁﬁ**!**t*'tﬁt'tﬁtﬁ*wi’*!tﬁ'*tttt!’*f’tt'l’tl"/

fault_flg = NO

;
ang_lrn_flg NOJ Y
ri_lrn_flg = NO/
jam_lrn_flg = NO/
return; .
by

IR TR EE R E R R R R A R R R R RS RS

.
M Feutinz to in:iz2

.

.
3
5

y—
)

)

solis

o
—
b
"
w
-
T
W

J T R R R R R R e R R AR R R R

ini_selitsC

~

IMPORT UTINY usecgii’
IMPQORT UTINY usadent/
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IM20RY SPLIT_THMPLT splitsl3s
IMPQRT T20CL <tso_up/

IMPORT UTINY last_sé&ge,s
SPLIT_THMPLT =*p_segliz/

UTINY n,i;

last_page = 3/ /* number of pages in split make-ready =/
o_split = &splits’ -
farl{n = 0sn <= 13;n++)
<
for (i = 05 i <= §;i++)
<
p_sslit=>sglit_hepslil = 0/ /= clear all hogoers. =/
b4
p.split=>feed = 3s.solit->sglit_heoscll) /= ras2% split feed pointer */
if(tgo _un)
p_szlit=>num_beoks = 47 /* set no. of book split »/
elsa
p.split=>num_bocks = 27
p_split++; .
b
for{n = 0’n <= 237ar+r) | B
usad{nl = C, /+ clear usad hoopar list =/

usadent = 07
return;

N

b

] P T R N R A P A A R AT E R AR AN AT AT AT AN TP HARRA TN CX TN TN C TR

E *
* rFeutinz te clesr the outsut table *
- ®

t'!'PI"txk"ﬁﬂtlt&tltt'*'(b",xv.Q*-t’t'tt’*'iv'!tt?!'ﬁx/

IMPORT UCQUNT o_miss_mask(l’ /x cutpout staticn miss light mask table =/
IMPGRT UCCUNT o_dnl_mask{J’ /= cutzut doubla light mask table =/
IMPORT UCCUNT c_inn_mask(]’ . ‘ /% cutput hopper inhibit mask table =/

IMP0RT UCOUNT o_step_mask/
IMPORT STAT_TMPLT sta_stat(l’
IMPORT UCOUNT out_tableld’

‘/* station status table */
/v 1-0 tables =/ :

:;r_outable()

<

UTINY ns

SA5T STAT_THPLT =p_313t) /= ctztion status sointar for tnis nzssa~ *f
=2ST UCCUNT hopo’/

UCOUNMT =o_sutibls

sut_tanleld] &= To_ston_masks /= alcw start cf gatherar «/

Aum _statiens = (activez_s2ciicns = 1i-&) /* moxium nuahber of Ncegpers «/

far(n = 1; n <= num_stations’ nar+}
¢

p_sztat = &sta_stawlind, /= address c¢f status table for this nhcczer =/
hag = p_stat=>omux_ncp/
p_outtbl = p_stat~>out_address; /= pamux output address =/
*p_outtbl 2= “o_dol_mask(lhopl/ /* turn off dbl light =/
%o_outtsl &= “o_miss_masklhopl; /* turn off miss light =/
»p_outtbl &= “o_inh_mask(hagl; /* anable hop to feed =*/
p)

return;

} .

e L TR R R T PR R R R A RS AR A AR AR A

Y WY

Proiact: Za3C0N IZ

Modula: inilasrn

Yarsion: X1

Apstract: Imitialize schecule lisz for learn amode

Autneor: T. Rcue

Cr2ata2d: 31-JuL _85
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Wns Qate Descriotion of Modification

TR, 2-03C0-33

AR R AR T R R AR R R AR A T O N R T N AR R T A A XA NN AN IXN T T AR R ATRRIA AR AR NTO TN R ]

LA AR SRS SRS A I Ad AR R R R R A AN R R A AR R R AR ]

s2_ang_2

utin: 2z
sed wn2In w2

R R e R S R R A LT LR R R Py

<std.h>
Kgonfig.h>

change fst_hop to fst_stat and lst_hos to lst_siat

Finclucde <servicz.n>
SZCTIONC TEXT, &) /% prem =/
SECTIONC QaTa, 1) /%= onhoard ram =/
IONTC T.1,."") 2
IM20RT ullunT Aum_staticns; /*= inast szssinsla roozcer o/

STAT_THALT sta_siatlls

ultounT fzse_stot, lst_stre/

ycount fetlve_<€23ctisns;

uceunT eng_tanlall, imz_ta:l2lZ7
I LRN_THPLT lra_tanlell;]
IMOQRT UCCUNT i_swi_mesk {1’ /= nmogoar salect sz2lact mask tablaz =/
IMPGRT CCUNT agmiclrns - /% numidar 3f ropzars tc lazarn. =</
VOID set_ang_table()
<
FAST STAT_TMPLT =p_stat/
FAST LRN_THMPLT =p_lrn_table/
FAST UCOUNT i’

/* irmput tasle peintar for azpgregiate station

UCOUNT hep, *p_inptol’

numtolen = 0/

p_stat = 4sta_statlfst_statl’
p.lra_table = &lrn_tablelfst_statl’
for ( i=fst_stat’ i <= lst_stat’; i+%, p_stat++, o_lra_tabla++ )
R
p_inpthbl = p_stat=->inp_address’
hop = p_stat=>paux_hop~

this hoaoper =/
(Q,1,2,3),

ingut table addrass for
tnis statizns pamux Regsser numbar

I/~

/x x/

if ( ( p_stat=>physical ) 232 swi_maskCronl ) 22

p.stat=>active )

numtelrn+e;

p_len_tadle = Z2lrn_<tablelil;

p_lra_tabla2=>station = i/
p_lern_tadle=>lrn_srv_ang = Y357
p_lrn_table=>nua_tries = 37
by

else
¢

p_lra_table=>lern_srv_ans = NOJ

p_lrn_tabla=>sa2t_anglz = NO’
3 .

ini_ver_angle(); ’ .

Al

allow learning of
»/ .
lrn_tablefdl.set_angle = NO/

lrn_table(0]J.lrn_srv_ang = NOJ

return’
b

R R R R R L T R R R R I R R

Funcirzn: INMILENTAILE)
This routing will st 21l hezcars init_tuc_angle ane inmit_2uz_angle
to F7%. Tais will be us2d $3 w2 can tell wnicn nzzzgars mave not
laarned th21r servica angles yat.

R R L R R R R R D L LR LY

inilratanla()
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<
COUNT i/
for¢{ i = 1 7 1 <= num_sistions; i+~+
lrn_tablalil.iniz_lus_angle = lra_tadle{il.ifAic_2Zus_angle = 959,
return;
>

e T A R AR R R R R R R R

A Y
Prajact: ' CazCon I3
©
Module: lrnnops.c
¥ersiaon: X1 . N
Asstiract: learn the pghyisical hoocers.
Author: S. ENT (?art; clonad from T. Rowz)
Created: 23-apr_353
Mocdified by:
Wno Oate Oescription of Mcdification

P s s e R R R R R R R R R gL ]

<st2.h>
<canfig.n>
<service.n>
<aal3irtc.>

Qoo
wow e

31

M( TZXT, <)) /= srgm wf
He SaTa, 137 /= anboard rax »/
1,1,""30

-

IMPORT UCQUNT num_hogppears/ /* tctal 7 of nphysical hoppers =/
IMPORT TIMZ_OAY d_stat’

IMPORT _04AY daytime;

IMPORT T3GCOL stat_nums;

lrn_hops()

{

IMPORT 30Q00K_TYPE books(l: /= 3ockmaker hopper array «/

IMPORT STAT_THUPLT sta_statll’ . /* station status table =/

IMPORT UCOJUNT inp_tablell’ B
IMPQRT UCOUNT num_stations’ :

IMPGRT UCOUNT i_swi_mask(l’ /*» cabcon input switch masks =/

STAT_TMPLT »p_stat,
UCOUNT »p_inp1thl’
UCQUNT  i,j/

300K _TYPE »p_book’s
800X _TYPS =p_book2’

/= input table addrass fer hoopar

epybuf ( 2d_stat, Zdaytime, sizeof(daytime) )}

p_stat = fsta_stat(1]’;
num_happers = 07

j o= 12

for(i = 1;i <= num_stations;it++)

c -
p_ingpthl = p_stat->inp_address’

if (*p_inptbl & i_suwi_mask{p_stat=>pmux_hopl)

p_stat=>cb_sw = YES;
p_.stat=>physical = YES’
p_stat->active = YES;

if{ stat_nums )
p_stat->hopper = p_stat—>station’
else
<
p_stat->hopper = j’
jres

/* input addrass. */

./* hcopar presant =~/

=/
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/= for now make hoopr physical =/
/= default ts activa =/

e e L ; o .

T/* tamp.. later learn mode does this

/% default to active =/ . i
3

num_hoppars++;

hJ

elsa
<
p_stat=>cb_sw = NO/ . o -
p_stat=>physical = NOZ . 4
p.stat—>active = NO;
_stat->nopzar = GJ /-

P T T T

° «
® Initialize the bhcokmaker array. "
M -

A R AP R AT AR TR TR N T RN P R AN T O ARG AR T AR AN RN R ORI YRR e WD v w ]
p_bock = doocks,

p_stat = &sta_swat{1l;

for. (1 = 17 i<=1247 i+4+)

it (p_stat=>physical)
{

if (p_stat=>active)
p_book=>hook{il] = o_stat=>stazian’
) else :
- p_book=>hock{il = 0’
' > R
elsa . -
p_hook=>hbookfil = 255,
p_stattr;
> /% and for =/

p_book = Zbooks(01’
p.book2 = 3bosoks{1l;

for (i = 171 ¢ 16:i++)
<
cpybuf (p_book2, p_book, sizecf(300K_TYPE))?
p_baok2++;
Y /+ end for =/

clear_hops():
ini_hoppers()’
re_ini_tables()’

return;

AR X R R AR R R AR KR AR AR R A A AR AN A X R R AR KRN AR R AAANRRREEXRC AR

- - »
* routine to set up physical hopper list *
» ' *

LR AR R R R R R R F R PN T

clear_hops() - o T .

IMPORT HOP_STATION hop_table(]’ .
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STATICN =z _nzc,
Jriny my
a_nsz =
- .
for{n =
{
s_nzz=~>station = {J
3
reurn;
p)

ini_hsogers()

IMPQORT ROP_STATICH nep_tabla2l1’/
IMPORT STAT_TMPLT sta_stat(l’
IHPORT UCCUNT num_stations’
IMPORT T3COL twe_us’

UCOUNT i/n/

HOP_STATION =g _hop/

STAT_TMPLT »p_stax;

p_hop = hop_table/

p_hog=>happer = g_hop->station = 0U;

p_hoo = 3hop_tablel1l;

if( stat_nums )
<

for¢ i = 1/ i <= num_statiens; i++ )
p_stat = &sta_statlil’
if( p_stat=>hopper != 0 )
< .
p_hop=->hopper = p_stat->station’
p_hop~>station = p_stat~>station’
p_hao++; -
b
>
>
alse
< .
for (1L = 171 <= aum_sztations/,i+*)
<
p_stat = &sta_statl1]’
p_hes = Zhep_tablelil’
p_hop=>hopoer = i}
fer{n = 1’n <= num_statisns’n+*)
¢ .
if(p_stat~>hopper == i}
. : <
: p_hop->staticn = n;
break,
3 ¥
else . L
p_stat++; o i
b3 . ’ - .
yoo .
i sz _us )
fer{: =
aoZs /v fgr 2 2 set uc
N 2

raturn;
b

- P R R R L . . :
[mewmana . AR A R R R R R R

<y 19Z3
ER4 i02=., ¢ Ny
SE5zZRYES
. e, -4
Sraject: CA3getN It °
Mecdule: - rilearn.c
Versign: 1
Abstract: L2arn reject s2rvics angles
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duthor: : Te ROWZ
Created: 1C=Sept=35

Modified by:

Oate Cescription of Modification

Wne

T.R. ° 2=D3C=85 don’t check or stop for both arm positions if present

t""""tl!"'!ﬁ!v'Q!'tt*"'u,Ii,'tﬁ"ﬁittiﬁﬂQQ'I?R'!'*'ltt*ﬁﬂ!tt""rﬂ'ttlli/

Tingluage <s10.h>
2includa <c3nfiz.n>
fi1nclude <servicz2.n>
zingluce <=midrez.n>
zinclude <msgiag.n>

SECTIONC TZT., G2/ /® anboard ram =/
SECTIONC Cava, 1)7 /* snncard ram =/
IONTC 1,.1,"")2

/ggwannnﬂnl:rtﬁﬂ.a---':xw-'p--w--'-xvvw.g'.w'ﬁrn--'w-v'-'nx-'tvq-w"...',,p.v
ROUTINE rj_learn()’

This routine is to be schedulad from the 10 msec¢ int2rrupt rouline whanaver
the reject angles are to be laarned. It will scan %o see when the latch
inputs are present. That angle plus any offset will then be the new servige
angle for the latch_up or latch_docuwn., Two up operation will have cne fer

each 16 in chain pin space, which will be 180 degraes apari.

The backg}ound reutine that initiales this routine will be reguirad to
initialize the corraect paramaters and dxsplay angles as learnad. The
sequence of avents are .as follows:

1. Steg gatharer )
2. Whea 'no movemaent sensad (enc_move = NO) then Jjsr %c ini_cer()
this will put rigples in the entira rac2way.
3. Clear required paramaters:
num_rj_angles (ucount a) .
prev_learn (ucount(é] [sD]
chg_table == i_rjld_mask and i_rjhd_mask
4., Set rji_lrn_flg, enable restar®t of gatharar and tell cpaeraier
5. Display duwell angles as learned, they are put in prev_learnf4] as:
.-prev_learnf0] -> lou dwell (lup, odd pin 2up)
pre_learn{1] ~> high dwall (lup, odd pin 2un)
prav_l2arn(2] => low duwell (even pin 2up)
prev_learn{3d -> high dwell (even pin 2up)
6. When all angles are learned:
" gatherer stopped
ri_done_fig set
7. When no movement and rj_done_flg set; the disslay routine should:
jsr %o ini_angles() .
clear all miss and doubles in chg_tatle fsr 2all haoaars
clear laarn and good bock verify in chg_%able
clear rji_l2arn_f~flg
enable gatherar s run (clr stop Bit)
praompt operator of succass
wait faor furtherer instructions

Srror test will consists of:

it no lateh signal in alloted ¢ of trias then sysiam stog
. if either up or down latch missing then system stices

Appropzate error massages are disnlayed in message logger for 2ach

k:ttttttt:rw::'tnu~t*wﬂw-i*:ﬁtntﬂtw-w:w*i:x'wtt*ﬁr'*tttwo--wunt:-'v"w:w’rw/

ri_l2arn()

¢

IMPCAT TIMZI_3aAY daytim

IM20RT _0ay a_l1re

IMPORT IEELA d_l2r2

IMP0RT VOID r2j_ue Jodeun();
IMPORT RJI_TMPLT rji_sana sc21;
IMPORT RJ_TMPLT ry.tws_anglas(i3;
IMPORT UCGUNT pr2v_l2arnfl]l;

IMPORT UCGCUNT num_rj_angla2s)

IMPORT UCOUNT ri.num_<ri ;

IMPORT T30CL rj lra_<135;

IMPQRT T3Q0L rj_done_flg,strt_lrn’
IMPORT UCCUNT chg_tabla{l;

IMPORT UCQUNT i_rjld_mask, i_rjnd_mask’
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rjld_msg’
rihd_msg,
narj_ms3’
bris_msg:
rajl_asg/
rejinlua’
rejin2us’

IMPORT MSG_T3L
IMPORT MSG_T3L
IMPORT MSG_TSL
IMPORT MSG_T3L
IMPORT MSG_T3L
IMPORT MSG_T3L
IMPORT MSG_T3L

twe _ups
ane daes’

ans _movaes
rjeressz;

rjstartz;

IMPORT T30CL
IMPORT UCOQUNT
IMPORT T300L
IMPORT T300L
IMPORT T30CL

/=
I~
s
7=
/-
/=
/=

p_rj_ene = &rj_on2_angles(03’
tmpang = abs( p_rj_ocne=>angle
1f( Ip_rj_one->angle || tmpang > 3 )

- prev_learn(0]

)

98

angle allready learned errcr =/

allready learned errcr +«/

at all arror =/
same time errorx/

learn angles =/
cantrols in 2up.*/
2up but controls in lup.»/

’

reject low dwell

rejact hign dwell

ne duzll signmals

benr duwell signals at
csmzlatae reject

tne reject is in luc but
the reject is in

IMPORT UCOQUNT fst_hop/ /* 8irst phyical hoppar numbar, =/
IMPORT UCOUNT lst_hep/ /= Last phyical hosoar aumber. =/
IMPORT UCCUNT fst_stat’ /# First phyical statien nuabaer. */
IMPORT UCOUNT naum_completad’ /# Numb2r of hegoars learned. +/ .
IMPORT T300L ang_lrn_flg’ : /= Whan true hogoer servica anglas will be learned. »/
IMPORT UCGOUNT lst_staz’
- IMPORT HOP_STATION nhop_tabla(C3’
IMPORT UCCUNT num_hegcers’ /* Numbar te hema3rs in ke systam, =/
IMPORT T30CL start_at_zero/
FAST UCOUNT =»p_chgtbl’ * /+ pointar ts incuts changz table «/
RJI_THMPLT =»p_rj_cne; /* gointar 3 raject gata angla tanls =/
RI_TUPLT =p_rj_twmos /+ usad ¢ tac hold diffarants batueen angles.
COUNT tmpang’
if (rj_done_flg || lenc_mava |] !lristartz 3
return; R .
p_chgtbl = chg_tabla’
/= check if both latch up and latch down arz en 2t the same time. =/
if ( (=p_chgtbl & i_rjld_mask) 22 (ro_chrgznl & i_rinc_amask) )
" -rxp_chgtbl &= Ti_rjld_mask’
*p_chgtdl &= “i_rjnd_mask’
‘sys.msg ¢ 0, dbrjs_msg, NULL 27
- enable_restart()’
ratura;
:
1 ltee_un ) /< g2t pointer for Corrzict zasla </
/= i
Tus LATLR UP
/ . .
if ¢ ro_cnztbl 2 i_rjld_mask )
¢
=p_chgtbl 2= “i_rjld_mask’ /v elear sut biz =/
if ( prev_learnidl )
L
sys_msg Q, LZrjnd_msg, NULL)?
enabla_rastart();
return’
prev_learnlG] = enc_deg/
nun_rj_anglas++;
/=
Tus LATCH 20WN.
./
if ( »p_chgtbl & i_rind_mask )
<
*s_chgibl &= "i_rjhd_mask; /x glaar out Sit =/
prev_learnf1] = anc_deag’ '
if ¢ tprev_l2arnC3] j{ (erev_l2arnfC] > prev_learn(13) )
sys_msg ( G, &rjld_msg, NULL);
encble_restart(); !
return;
M
R num_rj_anglas++;
if (num_rj_anglas == 2)
<
timemsg ( 503, 4, Zrejl_msg, NULL )’
/=
cneck 1f leaarned anglz has changed by more than 5 dagreas,
x/ .

*/
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¢

p_rj_ene~>angle = prav_learaldl’

p_ri_cne=>routine = (ARGINT)raj_us/
“o_rj_oma=>%cu = OJ

p_ri_ena++;

g_rj.ena~>angle = prev_ 1earn 1

p_ri_enz=>rsuytine = (ARG!N:)reJ-dcwn;

! p.rij_ona=>tcy = (G,
cpybuf{ 2d4_l1r2ject, 23dayx

if( prev_learnf0l < 12C )
< -

sys_msg( 3, Zrejin2up, NULL )

fstop_regath()’
b
snz_fl3 = YIS
re_tlz = NGO
sIrt_lcn ) ~
e
f3t_hoo = hcg_tablel er;
fst_stat = hep_zable2 tisn;
lst_hsp = hoc_tablel g2rsi.rozzer;
ls*_stat = necp_takle gcersl.siation’

rum_completad = 0J

/* ! ! Ll tine
/= he 314
ang_ rt 1
set_ tial
IR Tl
star

3

return;

alse
R Rl R R R Ry g R R S A R R L A s R
two up learn rejs2zt angle saction
wwt-':nxrn::t:tg-nt:wttu:an:v-ux'xw::*-terxfnrrr-watz'/
<
if ( »p_chgtbl & i_rjld_mask )
<
*a_chgtol 22 Ti_rjld_mask,
if ( prev_learn{01 )
€

sys_msg ( O, &rjnd_msg., NULL)?
enabla_restart()’

raturn’
p
prev_learalG] =
num_rj_angles++;

>

enc_degs

if ( *p_ehgtbl & i_rjhd_mask )
¢ .
rihd_mask’

*p_chgtbl &= Ti_
= enc_deg’;

preav_laarnl1]

_—w YW e
3

100

L T VR
- 3 7y -

/* clear out bi

/* clear out bit =/

if ( !prav_learnl0] || (prev_learaf3dl > prev_lzarnl1l) )
¢ . .
s sys_msg ¢ 2, &rjld_msg, NULLD:
2nzbla_restart();
return’
b
num_rj_angles++;
3 .
if (num_rj_angles == 2)
<
timemsg ( 500, 64, &rejl_msg, NULL )/
p_ri_twe = 3rj_twe_angles(dI;

abs¢ p_rj_two->angle = prev_ learnCOJ );
I] tmpang >.5 ) -

tmpang =
fp_rj_two=>angle

Lf(

=

e

2.r 2 ere
3_ri_tzo=>rcutine = (4 087
a_rji_two~=>tcw = -1

c_ri_twoTe+;

o_ri_twe~>angla = prev_learn{CIl ¢ 130/
s_rj_teo=>rzutine = (ARGINT)rej_up/
s_ri.two->tcw = 07

pri_twat*;

p_ri_tze->angle = prev_lzarall1i = 132;
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p.ri_twe->routine = (ARGINT)Irei_douwn’
p.rj_two=>tcy = 0
ceybuf( 2é_l2reject, 2daytime, sizaczf(day<time) )’
3}
if( prev_learn(1] > 180 )
( .
sys_msg( 0, arejinlup, NULL 1))
fstoo_ragatn()’

rj_done_flg = YZS;
rj lra_flg = NO/
if( stri_lrn ) /= if in ripzle start set up for learning nez angs =~/
{
tst_hop = hop_tablel1).hopper’
fst_stat = nop_tablell1l.station’
lst_hop = hop_tablelnum_hoppersl.hopper’
lst_stat = hop_tablelnum_hoppersl.sztation’
num_completed = 0 /* no hoppers have bezn learnad yezi. =/
RN RN E RN RN RN R R R R R R NN NN RN N R N N NN AR N NN R RN R RNy
/= The order of the next 3 lin2s are important -/
ang_lrn_flg = YES; . /* start learning. =/
set-ang_table()’ /= initialize service tablz far laaraing. «/
RN NN N R N R R N R S R R R R R RN
‘'start_at_zero = NO/
) .
return;
>
b .

if ( rjcrossz ) /* cross zaro ? */

rjcroessz = NO;.
if ¢ !¢ ==rj_num_tries ) )

sys.msg (0, Znorj_msg, NULL)’
enable_restart()’

return’
3
} -
3 .
IM2GIT ylounTt
IMPCRT ulluur ;
IMPGIT uoluny e

anable_restart()
c
prav_learnC0]
orev_learn1]
ristartz = 07
ri_num_tries = &
num_rj_angles
chg_tablel0] &
out_tableC0] |
return’

b

F P A R R R R T R A R R R R R T R

bl

1
o
~ o~

;
i_rjld_mask & Ti_rjihd_mask’/
o_stop_mask,

¥ =1

Honou

Sraojact: ca3lon 12 R
Mcdulae: AR P
Yersion: X1
Abstract: Leara s2rvica anglss and cpr inserzicn points
Authsr: T. RCuE
Createad: 31-JUL-35
Modified by:
Wha Cate Oascriaotion of Modificatic
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#includa <std.h>
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#include <servica.,h>
#include <config.h>
Fincluda <ami3ric.h>
#include <msglag.n>

SECTIONC TEXT, Q)7 /= onbsard ram =/
SECTIONC 0aTA, 1)) /= cabcard ram ~/
IONTC 1,1,""))

TR R L

Function: izarn_zo~ ()

. Tnz purc a7
f2r eacn nzposr. rce
th2 lgarn grocess
1. Put thils rsutine on tre scrazule list at t=2 shift angla
and 21l neppars to Be serviced at In2ir &gsrecpiate angle

(sarvice routine will ke lra_srv).
call ini_len_czr ( glonal ==~ first nrcs 4 last hog)

2. Clear strt_ counting’ which will b2 set once a hopper has
recorded its first faed.

3. Clear learn eye and bood bock verify eye changs table values.
4. Clear cut LRN_TASLEZL0l->set_ins_pt
When the fed back gets to the learn eye the sta_stat table will be
updated with the appropiatzs. valus. The next hogper to be laarned
will be placed in the flag hop_in_learn., When all stations have been learned
the learn diaplay routine should re_establish all service angles via INI _ANGLES
after the gatherer has com2 to a stop.

When all hoppers have la2armed their insertion points then a cémpletion
flag will b2 s2t... which is ULRN_FLAGLO)->set_ins_pt

Variables used are:

strt_counting = set {(in lrn serv) when a hcpoer has feed and counting
chain spaces is to commence.

hop_in_learn ~ contains the station number under test so all
. others are bypassed. .

pins_cffset.—- Aaumber of pins from learn eye to reject gate

( as initially set up in a previous config
display )

A table will be set up that indicates which hoppers are to be learnead.,
the learned value, and the number of tries to learn it. It isfermatted as follows:

LRN_THMALT
<
UCOUNT , station station number
T300L lea_ins_nt yes if to learn insertion pt
.. . T3ooL lrn_srv_ang : yes it to learn.service angle
N UCOUNT num_7up_pins number of pins to learn eye..1 up
; . UCOUNT init_1up_angle service angle for this hopper .
: UCOUNT nAum_tries no. tries to get a miss
T3906L set_angle . hop has learned angle
_TsooL set_ins_pt .. hop has learned insertion pt
B . UCOUNT num_2up_pins 7 nuamber 9f’pins to learn eye..2 up
o SR UCOUNT init_2up_angle - - " servic angle for thxs hopoer

e ¥

T ts
T <. 2 f
v < -
T <
LN 1 2337 .
723 s ing, learan, anc_mcvaz; -

IM3G2T ucCs i l_gvfy_mask, o_csnv_mask, c_tamz2_mask,

IMP0RT STA s

IMP0R37 uccu: cr sut_tanlall’

IMPCRT UCcCuy ° S a_miss_maski3/

IM202T M3G_ 1 _asg /= l22ra hack nst raiestac </

IMPGRT MSG_ inzl_msg/ /= insarticn goints laarns

IMPORT ufouw. *p_next_hsas

IMP0ORT UCCUNT hep_<in_learn;

IMPCRT UCQUNT fst_stat)

IMPQRT UCOUNT lst_staz’

IMPORT TacoL fault_flag’

IMPGRT UCOUNT le_to_rg, be_ts_rg’

IMPORT TIMZ cenv_timer’

IMPQRT TSCOL jam_lra_flg:

~
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IMPORT T3COL in_start,strti_lrn’

learn;c:r('inc_noinc ) .
UCQUNT inc_noinc’

< : . .

UCOUNT =p_chgtdl’
LAN_TMPLT =p_lern_zacle’ /* peint to pres2nt tested hoppars ealry =/
STAT_TMPLT =g _sz3ax/

UCOQUNT wp_ocuttbl’

it (lrn_taBIaCOJ.set_ins_:: ) /* if all finished just g2t out */
return’

qut_tablel0] |= o_tape_mask’ . R /% turn on tapas #/

if (stri_csuniing) ' /* den’t do anyting till we have a good feed =/
< .

p_lrn_table = %lrn_tablelhoo_in_learnl’
: a_cagtbl = chg_table’ - . /* boek not rejected ? =/

it ¢ wp_chgtbl & i_gvfy_mask )
<

*g_chetbl &= Ti_guvfy_mask? /* clear out bit in tablza »/
out_tablal0) |= o_stop_mask’ /* stap gatherer »/
sys_ms3( @, 21 _nrj_msg, NULL )/
b
if ¢ #p_chgtbl & i_leye_mask ) /= 2t the learn eye yet »/

. <
»n_chgtbl £= ~i_leye_mask’ /% clear out bit in table =/
sirt_csunting = NO; R . /= allow next hoppz2r ta he set up =»/

p_lrn_tabla->set_ins_pt = YES’ .
p.len_table+s; L : . /* get nexit happer infe »/
out_tablell] [= o_conv_mask’ . /* tura on canveycr */
star;ime(&conv_timer); T . . I* for a sec «/

while (p_lrn_table <= &lrn_tablallst_statl )

i¢ (s_Lr

- '—“ - - - -
nzn_in_lssrn = s lee_t23l2->staticn)
if (rwz_us)

a_lra_tanl2=>aum _2us _sias = G

out_tabl2(2] [= oa_stec_mask’ /= s%2p gatnerar «/

tim;ms; (1000, &, Zinpl_msg, NULLIJ /= comalated l2arn mod2 ms2eage */
lrn_tahlefﬂ].set_ins_o: = YZS7 /* indicate all completed =*/
hop_in_learn = $7

stri_caunting = NOJ

re_ini_tanlas ()’

if( two_up )
coysuf{ 3¢_2uz_lins, i2daytime, sizacfldaytime));

/* r2 initialize tables (sta.stat) =/

elsz

caybui( 3d_lus_lins, 3dayzime, sizazfldaytimel)’

} .
b4

D R R R I

thax
usazaa in nevran
ze ca ill a relzarn

that 15.

1. Tne tanla2 sts_szat (tyesadaf dafined in SEZRVICEI.A) ccntains enough
rogn for 124 Regczars. Zacn type is 40 werds leng. The first station
starts ia tn2 sacend s2%/ making indexing a multiple of the
stazion aumpz2r. The first structure is for the offsat and will be
usad for any syistm flags needed later on during development.

A AR T AT RN N AR P R T TN AR AT I AT AR AR I RN TX AR AR AN TN PN TR C R RN R RN ANT ]

IMPQRT STAT_TMPLT sta_statll’ /* station status table */
IMPGRT UCJUNT nua_staticns’

IMPORT UCQUNT cal_effse’ /» caliper offset from lzarned angle =/
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IMPORT UCQUNT f_i_offsat) /= fault to inhibit offsex
re_ini_tables()

<

FAST UCGCUNT 17

FAST STAT_TMPLT »p_stat’
COUNT tampg_offsets
p.stat = asta_statlll’ . /= pointer ts tirs: hoppar %/

temp_offset = be_to_rg * la2_tos_rg/

for (i=1; i <= num_stations’, i++ , p_stat++ ) . :

c -

if (zue _up)
<
p_st3t~>cgr_2up_off = lrn_tablaliJ.num_Z2up_oins * temp_offset,
p_stat=>flt_offset = p_stat=>car_2uo_cff » 2 + p stat->odd_even’
p.stat~>innk_affset = p_stat~>flt_offsat + f_i_offset’
if{ p_stat=>sar_2up_angle < p_stat=dvar_2up_ang )

p_stat=>inn_offsaz *= 2; -

>

alsa
< .
p_stat=>czr_Tug_aff = len_tablelil.nua_1lup_pins + temp_offset’
p_stat~>fit_sffsat = p_stat-dcor_lup_cff = 2 + p_stat->odd_even’
p_stat=>inh_affs2t = p_stat=>flt_offset *+ f_i_cffset’
ifC p_stat=>ser_1lup_angle < p_stat~d>ver_1lup_ang )

. p_stat->inh_offsat += 2;

b ' ~

e

b

I R R I I N O e

fFuncticn: lrn_s2rv0)

Thnis functian is s
modz tast at neir agzr

1. starzs ¢ * station cf list (fst_stat %o lsi_stat)
, and sa1s an nuakber in hop_in_learn,
2. pyeasses 3Ll ctrmer during this hcpper in test. if they
ingicatz2 a fa3d the gatharer is stopped since it wsuld screw
ua the numbar of pins counter when i1 gets to the learn eye

3. checks for only ocne feed for the hopger under test and if so
stops tne gatherer since this would alsc screw up the test

4. giva eacn hoppar under tast to "get it on” in four tries and
and again stops gatherer if it doesen’t

Variables and tables used are:
station === station number at this angle (passed as tcuw)
hep_in_learn =--- station that is presently in test for learn .

strt_counting == s2t when 3 hopper is in test

L R R A R R R e R e R R R P R R T Ry

IMOCRT TICCL wit_flegz)
IMPQRT 3TaT LT sts_statll)
IHPGRT LLLY sz _Llen;

IMPCRT CPR LT corll;

MPQORT CPR_THPLT wzze_oirs
INPCRT CPR MPLT rcgpr_znd)
IMPORT UCOUNT zut_tadlall)
IMPORT UCCUNT inz_taoclz2{]’
IMPORT UCOUNT i ss_mask(Cl;
IMPORT UCOUNT i i [
IMPORT UCOUNT o kC3;
IMPORT UCOUNT o ks
IMPORT UCOUNT o ] -

- H
IMPORT MSG_T3L lfeed_msg, lmiss_msg, wrng_feed’
IMPORT UCQUNT hao_in_la2srn;

lrn_serv(station)

ULONG station’

/« flag set fer raszt rcutina fer any ncpopa2r 512235 ¢/
/= zizticn caenflguratien and run c¢2ta </
/e« largth of cor rasigter e/

=/
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/= =
2
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/* gutput

s
/* cutzcut gatharer st

/= autout

/= change
/* sutpuz

n razlstar = cznipins ook
cs” porntar o/

283 sf €22 <2512 »/

aizle «/

statisn

hopgar inni

tables pointe~ for acoroziata s
tatla pointer for apgpropiaze st

=iss mask table »/

miss light mask tablaz
¢z mask =/
bit mask table =/

4,925,174

©
~
©
-
o

3tig

/* nepper number of each pamux ( 1 =4 ) =/

/» station status peinter fer apprcpiata station =/

. '

/

= if all finished just get out =/

/* station status for this hopgper =/
/* change table
/= cutput table

/* gpanmux offsat

¢

address for this hopper
address for this hoppar

for this happer »/

UCOUNT wp_chgtbl’
UCOUNT wp_outtbl/
UCOUNT =p_ingtbl’
FAST UCOUNT hen’
FAST STAT_TMPLT #»p_statz’

FAST LRM_TMPLT

if (len_tablel0l.sat_ins_pt 32

return;
p.stat = 3sta_
p_chgtbl = p_s
p_outtbl = p_s
o_instbl = p
hop = p_siaz

if ( (s=2

azi=>pmux_hop/

tion I=

/x if the select

easier satup with the simulater..

*n_lrn_table’;

statistationl’

tat-dchg_address’
tat=>qut_addrass’
_sStat->inp_addraess’;

hcp;in_learn) ] Jam_lra_flg )

=/
=/

tjam_lrn_flg )

Q
s

i
)
ki

110

switch is nat im cabcon them dont fault this hopper.. this allous

if (1 =p_chgtbl & i_miss_maskChepl )
f.stat*>physical 3% a_stat->fstverify)

eut_tablelf01]
fault_flag =
p_stat=>flt_sz
*g _cutibl

[= o_stap
YES?
ta

3
p = YES?
{= o_miss_masklhool’

masks

killtima(o_sztat=d>miss_timer)’,
g_stat=>hapger ).,

sys_msg ( 0, Curng_feed.,
return;
A 3, L
*p_chgtbl. = “i_miss_maskChopl;
. rat rn; . .
if (*p_cngiol 1 o1_wrsz_maskinasl)
{
wp_cnginl i3 Ti_muzs_maskircsl
1f {sirti_counting!
: <
rz_outtil | = o_miss _ma
startime(z_stat->miss_
~azurn;
3
o_lra_tasla = Zlrn_taslaflstati

(I (==

=

_lrn_table=->aum_tries

beware on the rezal machine

if sele;ted and a feed senced and its pnhysical then error this honper */

3¢ (*p_inptbl & i_su

-

/% indicata

/* and which happer =/
/= light failing hopzer light =/

/.
/e
/-

/e
/=

*
T

tries

=/

clear the miss. =/

_masklhecpl)

to resat routine nep causad faulz

*/
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rs_ouztbl |= ¢_miss_masklnopl’ /* turn on miss light for this hogpar =/
cut_tahi2{C] |= o_stoo_mask’ /* stoo gatherer «/
fauls_flag = YES? . /= faul+t flag for reset rouzinz =/
p_stat=>1f1 stop = YES) /= indicate to reset shich neco stspged gatherer =/
s_lrn_table~>nua_tries = 3; ) )
killtimedlp_stat=>miss_timer)’; /*x step timer for miss light =/ .
sys_msg ( 3, Zlaiss_msg, p_stat->nsppar ); /+ mulricle missas before setup =/
return,
>
else
<
*g_outibl {= o_miss_maskCnsel’ /% turn on miss lighe w/
startime(g_stat=>miss_timer)’ /® set timar to turn SFf light =/
return’;
7 .
-
b

PR e 2 e

hopper has fed product...but only allow once per learn

R R AR AR A AR AR AN A IR R T R AR R AN AR RN A RN TR AN NI NI IR RNR N AR RR NN NIRRT [

else if( pdstat->fstverifyi)
<
it (stri_coeuntinmg) .

/* toe many feeds stop gatherer =/

/* to enable reset rcutine teo restart gatnerer at hooper =/
/* indicate to reset shich hop stoped gatherer =/
/* stop timer for miss light »/

/* more than cne pin has a feed +/

*o_outtbl |= o_mrss_masklhroepl’
out_tablelll |= o_stso_mask’
fault_flag = YEZ57/ o
. p_stat~>fli_stap = YIS
killtima(g_stat->miss_timar)’; hd
sys_msg ( @, Zlfaed _msg, p_stat=>nhopoer };

2lsa
/* spr 25 =/

/* we have begun to learn this hopper =/
/* clear out Bit in tabla =/
9
* strt_counting =
chg_tablelGl i=

return; .
b . .

S

Fuaztion: lrn_verx?)

Tnis routine is c2ll osncz2 every &2 dzgrass fzre o zuiry mzcoar

en a servicz angle l2araz20 in learnangla. TAis rgoutire z2rack

to make sure that tne miss verify refl2ctcr is crasant or not
prasent on the corract cycles of tne macninaz, TAis is also whan
the inhibiting of tne hgoper :1s decne.

L R L LT R R R L R R R R L T T

VOID lrn_veri{station)

ULONG station’ /= staticn number to be serviced =/
< R

UCOUNT =p_chgtbl’ /= change tahle pointer for azpropiate station =*/
UCQUNT *p_inpgthbi’ /= input table pointar for appropiate station %/
UCQUNT wp_outtbl’ /x outnut table pointer for appropiate staticn =/
FAST UCOUNT hog’ /x hgpper nuater of each pamux ( 1 = &4 ) =/

FAST STAT_TMPLT =»p_stat, /* station status pointaer for apzropiate station »/
IMPORT MSG_T3L naver_msg/ /= no miss verify present message., /

IMPORT MSG_T3L mver_msg, /* miss varify orasant messagz. */

IMPORT TINY numgriss, /= The numher of gricsers on the haoppars. »/

IMPORT VOID chg_ ligne(); /= eng aciien for flashing miss 2 dbl lights, =/
CPR_THMPLT *p_inh_cor; /= pointer to thne inhisit point for this hopoer., =*/

IMPORT T3Q0L ang_lrn_flg’
IMPORT T300L rj_lrn_f1lg;

IMPORT SYS_RUN_TMPLT sys_run_dats’;

IMPORT T300L no_missver; /* used %o disable miss verifies. =/
p.stat = &sta_statlstationl’ /» status addra2ss for this hcomer =/

hep = p_stat~>pmux_hap’ /= this stations pamux hopper number (0,1,2,3). »/

p_chgtbl = p_stat~>chg_addrass; /» change tabla address for this hoepper »/
p_outtbl = p_stat->out_address; /~ output table address far this hcaper #*/
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p_inptdl = p_stat~>inp_addrass, /~ inmput table zddrass for this hopger =/

/=

, if where le2arning sarvice anglas just exit. . ’

. .

ift( ang_lra_flg || erj_lra_flg )
<
*p_outtbl [= o_inn_masklhool’ /* inhidbizt h i
sooouts i8it hop from faeding =/
>

/= " ) . : i

setup th2 innibit pcinter.
*/
?_inh_cpr = cpr_ptr * (p_stat=->inh_offset)’
if ( p_inn_cor >= cor_and )
p_inh_cpr -z cpr_len: /= cpr is circular =/

/= .
Check if this hopger shauld be inhibited. AR
./
1f ( lz_stat->opysical ] siation '3 rop_in_lz2arn ||
strt_counting |} '{ez_zutinl I 3_inr _easik{nszl) 1
Jam_lrn_~fl3 )
sz_outtbl {2 o_inn_maskitesl’ /e warizit nes frem fiading v/
2ls2
sp_outtsl 4= “o_inn_maskineal; : /e 2na:22l2 neo to faad «f
c_stat=>seaverify--; /~ dz2crement this hospars seaverify zountar, #/
/»
Check if the nopoer is in cabcon.
*/
if¢ sp_inptbl & i_swi_maskChopl )
/=
Chack if the hopger is active.
*/
if ( p_stat->active £2 !no_missver )
if (»p_chgtbl & i_miss_mask(lhopl)
I»
If there was a miss verify check to see if it was supposa %o be there.
x/
if( !p_stat->seaverify || !p_stat=>7stvarify )
p.stat=>szeverify = numgrioss’
p_stat~>fstvaerify = 1, :
/=
If not light miss & double then step the systan,
»/ . .
else ’
< ’ .
killtimed(p_stat=>miss_time~)~. . /= stop timer for amiss light =/
killtime(p_stat=>dbl_timer)’ /* s%82 %timer far miss light =/.
- p_stat=>seeverify = numgriss + 2J
p_stat=>fstverify = 0’
out_tablal0l |= e_step_mask’ /= stap gatharar =/
fault_flag = YIS/ /= fault flag for rdsat rsuline =/
p_stat=>flt_staep = YZSJ .
*p_outt5l |3 o_miss_masx{hasl’ /= turn an miss light for tnis hesaar =/
sattime (p_stat->dbl_timer, Zchg_lighi, s_stat->statizn, 40 )
startime( p_st3at=->dul_timer )’
sys_run_data.sys_stops*trs /= ona maoraz stes */
sys_msg{ Q, 3amver_msg, g_siat->ncoser }; /+ 2at2r 2rrcoe to messsz: lag v/
3
Y
else
/= R .
If no miss verify then check to see if ther2 wmas supsese to be.
If net light miss & double thea stop tha systaa.
*/ .
. . if( !p_stat->seeverify ),
. Lo < : . . .
- L killtime(p_stat->miss_timer)’ " /* stap timer for miss light =/
A o killtime(p_stat=>dbl_zimer}: /* sten timar for miss lighz «/
p_stat->seeverify = numgrips + 2J
p_stat=>fstverify = 0/
out_ta?le[O] lf o_step_masks /* stop gatherer =/
- favlt_flsg = YES, /= fault flaog for reset routine +/
p_stat~>flt_stop = YIS,
*2_outtbl |= o _miss_masklnogl’ /x turn on miss lignt fer this hopper */
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seteime (p_stat->dbl_timer, 2chg_light, o_stat~>station, &2 ),
startime( o_stat=>dbl_timer )/

Sys.run_data.sys_stops+e; /= ene more sicp =/
sys_msg( O, &nmver_msg, p_sti&al~>ncopser ); /% enter error 15 message log */
b
b
>
:lse
{
p_stat~>seeverify = numgrips + 27
if( no_missver )
/= if no miss verifies are used this tells me if i have
been in here cnce, =/
p_stat=>fstverify = 1;
else .
. p_stat=>fstverify = 0/
3 :
3_stat=>seeverify = numgrips + 2J
s_stat->fstverify = 07 .
"g_suttbl Z= “o_inh_maskChopl; /* 2nable hoo to feed =/
L &= "i_miss_maskfhepl’ /= clear out miss in chg tabtle =/

T R R R R R R R R I
2 i ala(}
Routine learn_angla(
This routine will lazrn tme zres2nt s2rvica angla ot 2itnz2r:

1.learn initial angle (22nfig tima)
2. rigpgle star

Toa initiate nis routine:
' claar LAN_TAZLELO0I->s2t_angle

clear NUM_CCHMPLSTED

set ANG_LRN_FLG flag

sat FST_HCP td first nopoer tc he testad

set LS3T_HOP o last hopper to be tasted (same as FST_HOP if only one toc be denz )
set FST_STAT to first station to b2 testad

set LST_STAT to last station to be tested (same as FST_STAT if only one tc b2 denz )
call SET_LRN_T2LC)

Upon complation of learn angles the flag LEARN will be sat, then:
re_initialize service list..call ini_angles()
claar CPR for initial angle...call rip_star:()

when encoder no longer moving...clear SETU® flag

Taoles usa2a ara :

LRN_TMPLT
{
UCOUNT stazion station number .
T300L lrn_ins_pt yes if to laarn insertion pt
T8OOL "~ lrn_srv_ang yes if to learn service angle
UCOUNT num_lup_pins number of pins to learn eye
UCOUNT num_2up_pins . number of pins to learn eye
UCQUNT srv_anglea service angle for this hogper
UCQUNT num_tries no. tries ts gat a miss
T3g00L set_angla hep hzs lesrnad angle
T300L set_ins_pt hop has learned insertion point
b4 ' .

AR AR AR R R RN T AR R RN TR E RN R RN AT ERN R R R RN AT RN AN ANRKRRRRNRINNCEX T KRN RN RN N [

IHPGIT UCCUNT nep_in_lz2arn;

IMPOIT UCCUNT nuxr_cemplatad;

IMPORIT UWCCUNT fst_nsps

IMPC3IT UCOUNT lst_nop:;

IMPORT UCCUNT fs+_staz’

IMPORT UCCUNT lst_stats

IMPORT T3GCL ang_lra_flg)

IMPORT UCCUNT active_sectiocns’ /v last active statizn =/

IMPORT UCCUNT enc_deg, ‘last_enc_deg; /e encoder degrae reacing =/

IMPQRT UCOUNT chg_tablell, out_table(3’

IMPORT UCOUNT i _miss_mask[l, o_stop_mask’

IMPQORT STAT_TMPLT sta_staxr{l’ /v station configuration and run caza =/
IMPORT UCOQUNT max_rotations

IMPORT T3COL enc_move, start_a%t_zerc,

IMPQRT HSG_T3L flan_msg:/ /* nop failed to learn angle in 3 <ries =/
IMPORT MSG_T3L angl_msg/ /= all anglas learned messagae =/

IMPORT TBO0O0L ¢cross_zero;

IMPORT REFLECT hopanglell’ /* table holding service angles learned. =/
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IMPORT COUNT aumtolrn’; /* number cf noppers te learn., =2/
learn_angle()

( -

IMPQRT T3GCOL no_missver; /* used ts disarl: miss verifias.

FAST UCOUNT #*p_cngthl,
FAST STAT_THUPLT =p_stat’]
FAST LRN_TMPLT =p_learn’
REFLECT w~pghapangle;

UCOUNT »p_outtbl’

UCOUNT i, hop’

if (lrn_tablelO0l.sex_angle || !enc_move )
return’ L

/* done but waiting for rae_initializiti

/+ ns ancoder mevement..ar haven’t crossad

p_stat = ésta_statlfst_statl’

»

on =/
ze2ro first tima */

p_learn = &lrn_zablalfst_statl’
for ( i=fst_stat; i <= lst_stat; i*+-, p_stat++, p_learn++ ) /+ check far all hozsars =/
I's .
hop = p_stat=>gaux_haop’ /= # of pamux hoocer =*/
p_chgtbl = p_stat->chg_address’ /= change address for this hegroer
if ({!p_learn=>set_angle) 23 (xp_chgtbl 2 i_miss_maskihocl) 282 (s_learn=>lra_srv_ang )J

<
phepsngle = Zhopanglelil’
*z_chgibl 2= Ti_miss_masklhogl’/

phepangle=>anglelphopangla->nextangle==3 = anc_dag’

if( phopangle->nextangle < QO )
<

/

if (++num_completed == numtolern ) /> if all

if( findangle(}) )
< : .
lrn_tablef0l.se*_angle = YES;

ang_lrn_flg
strt_len =
ini_angles
timamsg (1
return’ .

-
s

»

T T T T T R R R R
2 trigs wemwrrexwves

xwxwwxsx s5ee if 22ro crossad and if so decrement ~#
R R R R R R R R R R R R AR A RS A R R ERE RE N

it ( eross_zero )

cross_zerc = NCJ
p_stat = &sta_statlfst_statl’
p_learn = 2lrn_tablelfst_szatl’
for ( isfst_stat; i <= lst_stat, i++, p_stat+*, p_learn++ )
<
if ( g_learn=>lra_srv_ang 2% !p_learn->sat_angle &3

{(==(p_leara=>aum_tries )) )

<

p_outthl = p_stat->out_address’

s_learn->num_tries = 4; /v raset

out_tablel0] |= o_stop_mask’;
faulet_flag = YES’

p_stat=>flt_stop = YES’ . /= allow resez

killtime (p_stat=>miss_timer )’
*p_outidl |= o_miss_mask{n_stat=dpmux_hepl; "
sys_msg ( O, &flan_msg, p_stat=>hecoser )/

3 o .
return’ .

118

-/

/+ pointar 3 cnanga miss change tatlae */

/= get sta%tus address */

* clear cut miss

p_learn->set_angle = YES3’ /® complated setting

this haaoer

done ..sa indic

aumber of tries

/=

P L R L T L LA R R FE R TR R

so

Trnes®routineg r
miss verify s

i T cut thae L an
learn_angle, 2ndg get tne i avic

us?2
m

O

returns & True if all angles where learned correctly.
Fals2 if any one angle was not ccrrect.
those angles will have p_learn->set_angl2 = no’s

/= stdg gatherar =/

i

ST message

*/

=/

ate

»/

=/

*/

to ds its thing =/

x/f
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IMPORT REFLZCT hopanglel1251).

T300L findangla()
¢

IMPQRT REFLECT  hepanglelld’
IMPORT STAT_TMPLT stat_stall;
IMPORT LAN_TMPLT lrn_tablell;

/=

] *
/=
/=

table used tec save miss angles., =/

the hopper anglz table. »/
the station status table.=/
the learn tabla., =/

FAST | RZFLSCT »phopangle’ /* pointer into the hoppar asngle table. ®/
STAT_TMPLT = p_stat’ /* peinter intc the staticn status table.»/
LRN_TMPLT #*p_learn’ /* pointer ints the learn table. =/
FAST CCUNT miss? /* Halds the value found for the miss angle. =/
#AST COUNT wvmisss /% holds the value found for the miss verify angle. =/
COUNT tmp_ang, /= holds the value first angle found en hopper. »/
COUNT diffangle’ /% holds difference betuween tmp_ang and other angles. =/
COUNT min_ang’, /* The minimum angle the hopper c¢an be before it muste/
/* have gone past the shift point, =/ .
CCUNT i,ks /= Counts. =/ . .
COUNT temp_offset, I/ offset for rejectgete to bookeye.*/
T300L ret_val’ /* This is the return value.
True if all hoppers learned.
False for failure on any one hopper. =/
ret_val = 17 .
temp_offset = ba_to_rs + le_to_rg’
/= Check all hepper that have to be learnad.=x/
g_stat = Zsta_statlfst_statl’
c.learn = 8lrn_tablelfst_statl’
for( i=fst_stat; i <= lst_stat; i++, p_stat++, p_learn++ )
if{ p_learn=>lrn_srv_ang ) /* only ¢o thase which are seot. =/
phopangle inopanglelil’
tmp_ang = phopangle->angle(01’ a
miss = Q7 M
vmiss = 0/

/=

*/

I

*/

Chack if miss verify checking is disabled.

if( !no_missver )

compare the first angle to the rest.

form( k=1, ¢ <= 3 %*+ )
diffzagla = tmp_2ng sla=>anglalxiy
if( ans( diffargle )
<
if( diffanglz dea 2%
“ ¢
o vmiss = gnszangla->ancglalll/
miss = gnrscangle-d>anglelkd’
M
else
vmiss = phzpangla->anglelkl’
miss = pnhceangla=d>angleffl’
>
hreak’
bl
else if{ abs( diffangle )} > 10 )
<
if¢ diffangle > Q)
s
vmiss = phaopangle~>anglelk]’
miss = phosangle=>anglef0l’
>
else
- ¢
vmiss = pnopangla-dangqlelCl’
miss = phesangla=->anglalkl’
>
breaak’

correctly
=/

I¥ all the angles are the sama the servicaz angla2 whare not read

in learn_angles.

else if( k == 3 )
num_camglatad==;
pheopangle~>nextangls =
p_learn=>set_angla =
rat_val = G’ -



&3
set the
~/

else

3
return( ret_val

IEEESEEE R AR A RE R

ini_var_
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>
b
b
else

<

miss = phepangla=>anglell]’
ovmiss = (miss + 250).2 3800
>

2un.

' . - . -
angles in staticn status for lup or

if( vmiss > miss )

122

vmiss = (vamiss + ((36Q0 ~ vmiss) + miss) / 2) X 3407
else
vmiss = (vmiss + (miss =~ vmiss) / 2) X 36G;
ifC tuwo_up )
2 < . N
s_stat=>s2r_2up_sngle = ( mi - cal_cstfsac ) % 387
p_stat->var 2uc_&nrg = vmiss;
if( in_start 22 p_learn->set_ins_ct )
:
min_sne = ( p_learn=>iniz_ ? PSR- P
if( (min_ang > p_stat=>ser,
(min_ang < 343) )
< -
p_stat->cor_2us_off = p_learn=>nuynm_2uo_pgins * zeas_gfises
\
_els2 if( (p_learn=>init_2up_angls < 20) 22
’ (min_ang < g_stat=>ser_Z2up_angle) )
p_stat->cpr_2up_off = o_learn-dnum_Zup_pins * temp_sffsat
elsa’
<
p_stat~>cpr Zup_off = p_learn->naum_2up_gins *+ temp_offsat’
p_stat->flt _offset = (p_stat=d>cor_2up_off = 2) + n_stat=->2dd_even’
p_stat->inh_offset = p_stat~>flt_offset + f_i sffsez;
if( p_stat->sar_2up_angle < p_stat=>ver_2uz_ang )
p_stat=>inh_offset += 2}
b
>
< .
p.stat~>ser_Tlup_angle = ( miss * c3al_affsat ) X 340;
p_stat=>ver_lup_ang = vmiss,
if( in_start 28 p_learn->set_ins_pt )}
<
min_ang = ( p_learn->init_1luo_angle + 340 ) X% 340

if( (min_ang > p_stat->ser_1lup_angle) &2

(min_ang < 340) )
. ( .
p_stat=>cpor_Tuo_off =
>
elsa if( (p_learn=>init_luc_anglz < 20) 32
- (min_ang < p_stat~>sar_lup_angle)

stat=>zar_lus_afé =

stat-~>czr_lug_»off =

WO A O

p_stat=>fl*_offset =
p_stat=>inh_osffset
i#¢ p_s<t3t=>sar_lus_angla

p_stat=>inh_offsat += 2;

(o.stat=>ccer _lug_off
p_stat~>fle_of *

= tsat

>

v

3;

AR AR A R N N R E R TR TP I R e

snglae: This rzuting i3 run befer2 n2s nogssr s2r
ara ia22rm22. It s:ll initialize learn 2ngle tabla
tn? varwsanles for sa2rvicing tne miss verify in st
siatus Tancla. It snzsuld be ¢callad form tn2 rcusti
initistes thz lesarn s2cuenca.

g_learn=>num_1luo_zins + tenps_offsa2

o leara~>num_1us_pins + tamp_cffset

3

s_laarn~>num_1un_pins + temp_offsas)

< p_stat~dver_Tlus_zng )

= 2) + p_stat~>cdd_aven,
f_i_offsaz;

revrwwan

vic2 angles

and

aticn

nge thre

P R R L R R R 2 L L L L

VOID ini_ver_angla()

-

1

’

s



4,925,174

123 124

C

IMP0RT REFLECT  hepanglefll /> <he hopper angle tasble. =/

IMPORT TIHY nuagrics; /= the num of grigcs on the hozaers. =/

IMPORT UCOUNT active_szcticnss /» last active stazion </
REFLECT =phopangla; /* psinter in%tc the hooper angle table., =/

STAT_TMPLT =p_stat’ /* pointer into the station status table.r/

COUNT i’ .
p.stat = &sta_statl13;

Zhspanglel13’
i <= nua_stations’

phopangle
for{ i=1;

<

it+, p_stat++, phopangle++ )

1A variables faor service routine. =/
g_stat~>fstverify = 0; .
p_stat=>saeverify = anumgrins + 2’
/= variables for learn moda. <«/
if{ no_missver )
phepangle~>nextangla = Q7
else
phopangla->nextangle = 37
phopangle~>anglefQ] = 0’
phopangle->anglalil = @/
phepangle->anglef2] = G/
pnopangle->anglel3l = 07
3 -
/=
clear out the miss2s and doubles.
"/
ford i = 1; 1 <= ( active_sactisns = 1 )2 i++ }
chg_tableli] &= CxQGFF;
return;

R L T T R R R R SR EE R R R

rzytineg iny_lro_czr()
Calleag By coanf3ins o s2% ul tne nap_serv_tahl:z 3 ssradula
the insarticn point learning rcutines.
Initialize the servic: array for learn routinas as:
at snift peint put on schedule list the rcocutinz
LEARN_CPR(). tnis routine will cocunt the nunmser
af pins fram each haooper 10 the reject gate.
at hagser servica angle put on schacule list the

scan each hopper
number of chain

this rouitne will
to count the

routina LRAN_SZRV().
for feeds and enable LZTARN_CPR
pins to the learn eay2.

at rejact service2 angle put on schedule list the reject
gata rovtines.

A1) this is assuming that the correct order of learning things has
been comcleted. i2 must learn the heppers and raj2ct gate service points
befor learning the hoppar inserticn pcints The ordar should be:

. S22t all config paramaters .

o kearn
Laarn
« Lazarn
. Laarn

(VIR ARV N g
o

all physical hogpers
reject gate servica angles
hospr sarvice angles
hopper insertion points

Wwhan all learnad %the config disglay will call the nermal INI_ANGLES
to put the nornal SHIFT and HOPSERV in the schedule list.

Tablas used are @

LRN_TMPLT .
< -
UCQUNT statisn station number
T300L len_ins_pt yes if to learn insertion pt
TI00L lea_srv_ang yes if to learn service angle
UCOUNT num_lup_pins number of pins to learn eye
UCQUNT oaum_2up_pins aumber of pins to learn eye
UCOUNT  ini_lup_ang tup service angle for this hopcer
UCQUNT ini_Z2us_3ng 2up servica angle for this hopper
UCQUNT num_tries no. tries to g2t a miss
T30CL set_angl2 hos has learned angle
T300L .se%t_ins_pt heo has lezarnad insertion peint
UCQUNT | ver_lup_ang miss verify angle for lup.
UCOUNT wvar_2us_ang miss verify angla for Z2uo.
>

)

P R R R AL L L T e s R E R R R R L A L R A A AR SRR N
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YOID ini_lrn_cor() . ;o
IMPORT RJ_TMPLT rj.ona_angles(1’
IMPCRT  &J_THALT
IMpPGaT uCounT
uccouny /e lasz
SRV _THuaLT
STAT_THALT
ucounT - fe Tazut
IMPCRT  UCOUNT -
IMPORT  SRV_TMPLT
IMPCRT T3CQCL tzo_ups Start_at_zaro;
IMPORT  LRN_THMPLT lra_tablell;
IMPORT UCOQUNT hep_in_learn’
IMPCRT UCQUNT lu_ey2_angles
IMPORT VOQID lea_snift():
IMPQRT VOID raj_cycle()/
FAST RI_TMPLT o _reject;
FAST STAT_TMPLT *z_stat;
FAST SRY_THMPLT *p_serv;
LRN_TMPLT »g_learn;
UCQUNT i, j» tmp_angle; -
UCOQUNT ver_angle; /= temp to hold the verify angle. */

p_serv = hop_serv_Llst;

p.serv->angle = a;
p_serv=>routina = (ARGINT)lrn_shifz}
p.serv=>tcu = NULL’

p_serv->naxt = +*+p_sarv;
/1=

putting reject routine %o always reject into the service table.
=/

p_sarv->angle = 0;

p_serv->routina = (ARGINTIrej_cycla’
p_serv=>tcw = NULL/

p_serv=>next = ++p_serv’,

for ( 107 i < 3607 i++ ) -
<
[
putting the learn eye service routines into the servica table.
*/ - .
if( i == lu_eye_angle)
p_serv=>angla = i’
p.serv=>rautine = (ARGINT)learn_csr’
p_serv=>tcu = NULL’ .
p_sarv=>naxt = **p_serv;
/= : .
check for miss and miss verify for all stations
x/
p_stat = &sta_stazl11’
) p_learn = &lrn_tableC13, .. . .
for( 3=1; j <= num_stations; j++, p_stat++, p_learnt+ )
< ' . i .
/-
if tne nogoz2r 1S graesent then putl a sarvice rcoutine for %tn2
mi1ss and -2 miss varify.
w/

angle = p_learn=>init_2up_angle’
angle = n_learn->ver_Zup_zngle’
taec_angle = p_learn->init_1lus_angle’
ver_angle = p_learn->ver_lup_angle’
b3
if{ tmp_angle == i )
- p_sarv=>angle = i,

g.serv=>routine = (ARGINT)lrn_serv’
p_serv=>teuy = p_stat=->station;
p_s2rv=>next F *+g_serv’

o

126
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if( var_znglz2 == i)
{
p_sarv->angle = i’ .
pos2rv=>rcutine = (ARGINTIlen_veri’
p.sarv=>tcy = p_stat=>station’
p_serv=>next 3 ++p_serv, ‘
b

A
e

VK

®/
p_learn = &lrn_<ablalfst_s<ztl’
for (j=fst_stats J <= lst_stat) jr*, p_learn++)

<

p_laarn=>lrn_ins_p%t =
p.learn=>s22_ins_p*
p_learn=>scation = j
p.l2arn=>aua_triss =
>

/% point back to top of list */
~—g_serv,
p_serv->next = naxt_sarvicz = hgp_s=zrv_1lst/
/= start at first hgoger =/
hop_in_la2arn = f33_stat’
it (two_up)
lra_tablelhas_in_learnl.num_2up_pins = 07

elsa
Ira_tablelhep_in_learnl.num_lup_pins = 0/ .
/= B
initiglize th2 nigcars.
=/
ini_ver_anglila2()/
start_at_zars 3 LIS
/= °© o«
ailecy lezrning cf the inserticn ooints.
./ e
lrn_tabla(02.s2t_ins_z¢ = N07 -
return;,
>
/=
rFouUlin? 12 sn1ft for laarn
“/
len_snift()
S
if( strt_counting ) :
if (two_up)
lrn_tablelhop_in_learnl.nu i ;
- _in_la2 J.onun ing++ ma nai
olee a . J2ud_pins++; /* an2 mzcr2 chain gpaca e/
lrn_tablz{nc:;in_learn].num_1ua_ains~+; /= cne mer2 chain spags ¢/

b4

return;

R L R R R R R R R T

CC2Y3IG=T (I) 1853
SY AASRI5 GRAPRIIT (CJR3., CHAMPLAINM, MY
ALL RIGAT3 RE3TIVES
Praject: Ca3Con IT
Mcdule: INIJAMS.C .
Version: X1
Abstract: Initialize all the tanlas used by JaMS.C

Author: T. RCWE
Created: 2=JuLY-385s

Modified by:

Who Date Cescrioticn of Modificazion
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Jam

paramalars

far
e
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0 oS s

o

PO
3]

iszt_

.2anlal(3;

3
3:

4,925,174

TerEIRNNTTCIYIRC YO PO

learn mod2

TR LYY

ns;

jams

/=
/*

_enc_d2g, enc_ze~ i,

nu
las<t

T.8Lry,

o

st active

to convert
1~~nrder gray

130

gray_csde

pamux statians
Jjam numbar =/

dagreas

P

/% table of jam cpr offsets, patterns

i_leya_mask,i_gvfy_mask,o_rjls_mask;
num_csmplatad’

_gesunting’

*next_sarvice’

masktl1?

IHPORT T30QCL Jan_lra_¥lg)

143527  UCOUNT gra

IMPGRT UCOUNT anz

IMP0RT UCOUNT enc

IMPORT UGCUNT ens

IMPORT UCOQUNT act

IMPORT UCGUNT mum_

TMPORT UCQUNT fst_Jjam,
IMPORT SRV_TMPLT hea_s2rv_lst(
IMPORT JAM_TMPLT Jjam

IMPQRT VvCIZ Sm_zraek ()]
IMPORT VOIS jm_ccunt()’
IMPORT VCID rej_cyelal);
IMPORT UCCUNT jam_in_laarn’
IMPQORT UCQUNT

IMPORT UCCUNT

IMPGRT UCGUNT out_tablell’
IMPORT UCCUNT num_stations/
IMPORT STAT_THMPLT sta_statll’
IMPQRT T3CCL st

IMPORT UCCUNT lu_eya_anglae’
IMPORT SAV_THPLT

IMPORT UCOUNT i_ja=

sat_jam_%abla(
<

uCauNT
JaM_TuALT
SRY_TMALT
STAT_TMPLT

p_jam_tsl = Jam_

tanla’ |

num_jams = Cactiva_szctiens~1)+2;

p_chg_table =
*3_chg_table 2=
=g _chg_table
cuzt_tableld]

ter ( 1=0; i <=
<

cng_tabla;

“i_laya_mask;
i_gvfy_mask’?
a_rjls_mask’

num_jams’ s_Jjam_tol+*r, i+*

p_Jam_tol->lrn_jam_pt
p_Jam_ibl->set_jam_s*%

fer ( =

far ( i=fst_jam.,

f
<
-
2

LIS

_Jjam_=3l =
jam_tol=>jaa_number

won

Jj=fst_Jjam=-1;

ijam_table

= NOJ
= NQJ

i <=1st_jiam/

I/

/=

/=
&

s_thl->statien =

i++,

j## b

pointer to jam table =/

/* chack all jam suwitches

/* jam aumber =*/

initial jam table pointer =/
2 jam switches for each active section =»/

*/

te degresas
*/

systea */

and run data

angle to service white pins for learn =/

=/

=/
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p_Jam_tal->camux_jam = § % 27 /* jam & for each pamux (0 cr 1)x/
p_jam_tbl=>zhs address = (ULONG)EZechg_tablefj/2 + 11. /* change table address for this jams =/
s Jaa_t8l->lra_jaa_pt =YEIS,

p_jam_tol=>num_faults = 1;

g jam_tol=d>even_offsat = 2/ /% two_up even (black) offset =/
g_Jjam_tol->add_offsat = 1, /* tua_up odd (white) offset =/

p_cng_tables = p_jam_tbl->chg_address’

*p_chg_table 3= "i_jam_maskio_Jam_tol->pamux_jam]: /+ clear out jam in chg table =/
b
num_camplatad Q;

sir_ccunting NC2

Jam_in_leara = fsi_jam/
jam_%tableifst_jaml.aum_spins = G’
2nab_jam_rastart( jam_in_learn )’
jam_ang_sart(l;

jam_lrn_tlg = YE3S

raturn;

hd

R T R R T R LR LR R S

/= rastart number of pins counter */
/= setup the sarvice tabla. =*/
liss f2m

t us tT2 s2rvic

o

Tnis routzine will s
leaarning Jams.

N T T T T R A TR R AN

jam_ang_sort() °

IMPQRT RJI_THPLT ri_one_anglesi];

IMPORT RJ_TMPLT ri_two_anglasCl)

IMP03T UCQUNT num_rj_angles’ .
IMPCRT UCOUNT active_sections’ /# last active siatien </
IMPORT SRV _THPLT hep_sarv_lst(]’

IMPORT STAT_TMPLT sta_stat(l;

IMP0RT UCOUNT fst_stat, lst_stat’
IMPORT SRY_THMPLT *next_sarvice;

IMPORT T3QOL two_ups Start_at_zeros -
IMPORT LRN_TMPLT lrn_tablell’

IMPORT UCOUNT hep_in_learn’

IMPORT UCOUNT lu_eye_angle’

IMPORT VQID Jm_count(), jm_track()’
IMPORT VOIOD lrn_serv();

IMPORT VOIO lrn_vari();

IMPQRT VQID rej_ecycle ()

FasST STAT_TMPLT -~ *p_stat/

FAST  SRV_TMPLT *p_sarv/

LAN_TMPLT *p_learn,

UCOUNT i, j, tmp_angle’
UCQUNT wvar_angle/ /* temo to hold the verify angle. =/

.

p_serv = hop_serv_lst’

/=
shift point.

/

p_serv->angle = 0/ -

p_serv=>routine = (ARGINT)jm_count’

g_sarvedtcy = NULL?

p_serv=e>next = +*p_sarv; . /% goint to next element =*/

/= .

putting reject routine to always reject into the service table.

~/

p_sarv->angle = 0;

p.sarv=>raoutine = (ARGINT)raj_cycle,

g_sarv=>tcw = NULL,

p_sarv->nex = ++g_serv,;

fer ¢ 1i=07 i < 3807 ir+ )
< !

I/ *x

putiing the learn eye service routines into the service table. " .
=/ o " N : ..
if( i == lw_eye_angle) 4
s < : B
5.
7
/e

cneck for miss ana miss verify for all staticns
*/
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p_stat = &sta_statl1l;
p_learn = 2lra_tablall
for( 3=1; J <= nuam_s
4
/= -
if the hopper is present then put a service routine for tne
miss and the miss verify.

R

1
1z
ations; j+*+, p_stat*t, p_laara=- )

=/
if( p_stat->physical )
<

if (two_up)
¢ .
tmp_angle = p_learn->init_2up_angla’

ver_angle p.learn=>ver_2up_angle’
3 .
else
<
tmo_angle = p_learn=>init_Tup_angle’
- ver_angle = p_learn=>ver _lup_anglea;
’ b .
if( tmp_angle == i) ~
{ .
p_serv->angle = i/
p_serv=>routine = (ARGINTIlrna_serv’
p_serv~>tcw = p_stat->station’
‘ p_serv=>next = **p_serv’}
p]
- if( ver_angle == 1i )
p_serv—>angle = i;
p_serv->routine = (ARGINT)1lrn_veri’
p_serv->tcwu = p_stat->station;
p_serv=>next = ++p_saerv;
b
3 -
>
s . :

/= paint back to top of list »/
~—p_sServ; :
p_serv=>next = next_service = haop_serv_1lst/

/% start at first hopper =/

/= . .
. initialize the hoppers. .

rw] . N . " . - . L
ini_ver_angle()’ ' ' E
crt_st_zero = NG

ot

3

turn; -

@

~
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SY m233IS GRAPRILE 82, ChramauLain, wy .
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Modula: LAMJAMS.C
Version: X1
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#include <std.h>

2include <service.h>

#include <config.n>

#include <am33rzc.h> \
#include <msglog.h>

/= onboard ram =/
/= onboard ram =/

SECTIONC TEXT, Q
SECTIONC DATA, 1
IONTC 1,1,"") 0

)
)

N e
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Functisn: Ja_track ()

Schegulea vie 2AICIZ3% &t wrne learn eve ¢ngla for 2 urite zin,

Tne gurpcsz ¢f this rcutineg is tc learn Inz inserticn points
fer 2ach jam, Tc azzomzlisn tnis wnz fcllecwing must he donz *c start

tha learn process:

1. Put this routine on the schedule list at its angle at jam signal
from jam (every 10 msec) ,, set_jam_tadlz (inijems.c) will
initially put rej_cycle and no jams cn list..

2. Clear stri_counting; which will be set once a jam has
recarded its first occurance.

3. Clear learn eye and bood boock verify eye change table values.

When the marked jam pin gets 20 the learn eye the JAM_TASLE will be
updated with the appropiate number of pins value. The jam to b2 learned
will be indicated on the tube and # of pins travelzd. Whzn all jams are learned
the learn diaplay routine should re_establish all service angles via INI_ANGLES
after the gatherer has come to a stop.

When all jams have learned their insertion points then a completion
flag will be set... which is JaM_TA3LEL0]=>set_jam_pt

Variables used are:

strt_counting =~ set {(in GET_JAM) when 2 jam has marked a chain pin
for tracking

Jam_in_learn = contains the jam number under test so all
othars are bypassed.. (starts at fst_jam and
increments to lst_jam ) -

be_to_rg - number of pins from bBcok eye to reject gate
le_to_rg - numober of pins from learn e2ye to rej2ct gata
( as initially s2t up-in a previous config
display )
jam_lrn_flg = indicates to start learn test and enables sarvicing of
of get_jam routine (via JAM.C). when clezred
no more learning.. .

A4 table will be set up that indicates which heopers are to he learnad.,
the learned valuer and the number of pins to reject gata, It is formatted as follous:

typedef struct JAM_TMPLT B
UCOUNT  jam_numbar’ Jam I0 aumber
ULONG ind_jams:/ . . individual jams for this jam switcn
UCOUNT init_offsat? : ini 1 CP2 effsat
UCQUNT num_pins’ - number of pins te rajec: gats
UCOUNT  num_faults/ aumb2r of faults to be insartad inte C3R
UCOUNT pamux_jam/ . ‘ pamux & for this jam
ULONG ehg_address, - : - address of change table faor jam
- TS0O0L lrn_jam_pt’; . o jam to be learned flag
T3Q0L set_Jjam_pt’ ) Co jam has beeqvlearned flag

"

I

O w o

[REEY
R IR N

Do
40 W oo
-3 .

o

e

DR R R R R R R

IMICRT ulluNnT Jam_in_lzarn’

IM2027 T3L0L sirt_zounting; R

IHAGRT YCCOUNT l2_t2_rg, n2_z2_73.

INPORT uCQuUNT i_leye_masi, L_gvwfy_wmas<s c_ccnv_masks, o _t2c2_masks

IMPQRT UWLCUNT erg_taslalli, cut_tanlall’

IMPORT ucount o_sics_Mmask, o_miss_maskil, o_dol_mask(I’

IMPORT MSG_T3L Ll_narj_ass/ /* lzarn bceck ndt rejectac =/
IMPGRT MSG_T3L jaml_msg/ J* insarticn scints learnac massoge =/
IMPCRT JAM_THMPLT jam_vavlall’

IMPCRT UCCUNT lst_jams

IMPQORT UCOUNT anc _d2g/

IMPORT UCCUNT nun_campleted’

IMPORT T30CL two_us/ R

IMPORT TINE conv_timer’
Jm_track()

( -
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UCOUNT wp_chgtbl’

FAST JAM_TMPLT =p_end_lrn;

JAM_TMPLT «p_jam/

UCQUNT i, jam, temp_offsz2t, tmp_jan’

if (jam_tableif0l.set_jam_pt )
return’

out_tablel0] |= o_tage_mask’,

if (strt_counting)
<

gjam_tableljam_in_laarnl’
= ghg_table’s

p.janm
p_.chgtsl

it ( =p_chgtbl & i_gvfy_mask }
#p_chgtol 2= “i_gvfy_mask’
Jam 17
anab_Jjam_restart(jam)’

tmp_jam = jam_in_learn =~ 17

sys_msg(0, 4l_nrj_ms3,

if ( *p_chgtdbl & i_leyes_masi )
¢ .

*p_chgtbl &= ~"i_leye_mask’
strt_counting = NC/ .
out_tasla200] |= o_coanv_mask’

startimalicanv_timerd;
num_complatad++;

p_jam
temp _offset
p_jam=>init_lup_sffset

tap_Jam)s

I

=

/=

/=
/=
/=

/=

&l
ras
/=
/*
/=

ajam_tablaijam_in_iearn];
be_to_rg *+ la_ta_rg’
p.jam=>init_2up_offsat = ( p_jam=>aum_pins + temp_offset )}

* 27
if ( lst_jam >= jam_in_learn *+ 1 )
<
fzr (1 = Jam_in_
4
c_jam = &
if (p_Jar
<
J
]
e
-
}
}
M
2031 |= e_stzp_mask’
€133C, 4, Liaml_mss3,
2¢Ji.set_jam_st = YZS
2ara = 33
Ze_ljams

>

T L R R R R R R R R R R

UCCUNMT nuam_stazisns,

STAT_THMALT sta_stax(

a .
-

s
JAM_TMALT *p_janm,

UCSUNT i, hoo, stat, *p_outtbl’
STAT_THPLT »p_staz/

( strt_counting )

learnl’

. s_jam Ziam_tanleljam_in
g_Jam=>num_sins+*;

if ( stat = p_jam->staticn )

p.stat = is3a_statlstatl’?
else

<

fer ¢ i=1,; i <= num_statioens/

1
8

i+ )

/* did not

138

if all finishad just get ocut =/
turn on tages »/

don’t do anyting till we have a good feed »/

bi

-
t

claar out in tablae =/

stcp at first hopoaer closest tec rej gate =/
routine found in rjlearn.c =/
last jam didn’t raj=/

r2ject laarn preduct =/

3%t the learn eye yat x/
claar out bit in table =/
allaw next hogper to be sat
turn sn convayor */

for a sa2c =/

ene mere jam campleted counter

us =/

*/

gatharer =~/
learn moda2 message
*/

/e
/=
I

ERE-T-
czmolatec
incdicate all ccmpleted

~/

, Zdaytima, sizeof(daytima))’

Crepseavceve T

A
o

crrrreevecnne/
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&sta_stat(il’
3t->physical)
break;

FA N}

[

b4
p_outt3l = p_stat=>out_addraess’
hap p.stat=>pmux_hop/
*a_quttdl o_miss_mask(Chopl/

{=
=

*g_cutibl c_dbl_masklhenl’
startimalp_stat=>¢hl_timer)’ I/
startimael{z_stat=>aiss_timar)/; A

r

-

P

e R T R AR AR X R AN AR A A SRS A

set_jen()

functron:

Scheduled via JaM rouzine every 10 »s52c sca
It secasns tne jaam inpuls starting at the FST
it enables pin tracking via STRT_COUNTING flag. PR
the next ncpper to bDe laarned (Jam_in_learn global)

It then puts on the hop_serv_list this jam

jam_in_learn -~ jam that is presently in
strt_counting == set when a jam is in test

140

and s2t timer to turn off light =/
s2t timer to turn off light =/

et veuRsS ¥RRORTOOOOT XD

N

cne gccurs
will update
anczdar)

(ag read fren

When all jam swithces have been learned the set_Jjam-gt in JAM_TA3LE(0]

will be set than tne calling display routine will s
flag (jam_lrn_flagl. With +nis den2 no longer will
routines be called.

XEARRERXRARRRARRS

et learn initializing
this routine ar any learn

*‘ttl!'!tﬁ*'*ﬁ?f*v!rt**’wﬂﬂk?uﬁv'*t?"t*!""i*"l*t't*vot/

IMP0RT UCCUNT cnz_taalaill /e
IMPORT UCOUNT 1_jan_masilly /e
IMPO2T UCCUNT o_sop_mssk, I
IMPGRT M3G_T3L = _mS85
IMPORT UCCUNT jam_in_l2srn, noem_laoms:
IMPORT T300L enc_move/
IMPOAT SV _THPLT *naxt_s2rvica;
IMPORT SRV _THPLT nep sarv_1s=<(37
get_jam()
{
UCOUNT i, »p_chgtil; intar fer apseropiate jam_-umsar v
FAST JAM_THUPLT =p_Jam; us peintar for apgrcgiats jam_numser
if (jam_tablef0l.set_jam_pt ) Just get ocut */
return;
p_jam = &jam_tableljam_in_learnl’ /* jam_number s+%atus for this jam =/
p_chgtbl = p_Jjam=>chg_address;/ /= 2a32le addrass for this jam «f
if ¢ »p_chgtbl & i_jam_mask(p_jam->pamux_jaml ) f+ if no jam then s22 if test startac
*p_chgtbl 2= ~i_jam_masklp_jam=>panmux_Jjaml’ /= ¢laar out ja: in chg table =/
if (strt_counting 2% enc_move)
sys_msg(0, dmjam_msg~ jam_in;learn ): /* mera2 %han cnz gin nas a jam =/
enab_jam_restart{jas_in_learn)’ '
bt . .
else if ¢ !strt_counting ?
strt_counting = Y257 /* we have bagun T3 lazarn this jam =/
p_.jam=>even_aagle = enc_deg’ /» ga sunhite zin sa sat angla =»/
p_jam=>odd_angle = (enc_deg * 133) % 3&G7
chg_tablelQ]) 2= "i_laye_mask’ /* c¢laar gut Bit in table =/
. b
3 -
for ¢ i=1, i <= num_jams:; ir+ ) /= gmze< all jza switznes </
<
p_jam = &jam_tablelil’ fr iam Aumnar staftus ‘o Teic Ga- e
p_chgtbl = p_jam->chg_addrass’ /e znanmg2 tadla adarass for = IR
if (C i != jam_in_learn ) 22 (#p_chg3bl I i_jam _masklz_Jjam=>esmux_janl)}
< -
*p_chgtbl 2= “i_jam_mask{p_ Jam->gamux_j}z=I; /e clear ou* jam ia <nhg tanl:
sys_msg(0, &ajam_msg, 1 1}’ /= mcr2 thanm zsn2 aia kas 3 jam =~/
enab_jam_restart(i); i
D I '
>

>

Jeversvenevrovrenunve s eerncr ot tenavernrn vt

cecernen

./

~/
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IMPORT UCSUNLT
IMPGRT UCSUNT
IMPORT STAT_THALT
IMP03T UCQUNT
IMPORT uwlQuNT
IMPGRT T3COL
IMPORT VGI3 en

R ITa

PEET T I

A3 0w 3o’

anab_jam_rastart(jam)
UCOUNT jam?
{

FAST STAT_THPLT »p_stats
UCOUNT »p_aquttdl’;

out_tablald] |= c_stos_mask; /% stso gatharar =/
fault_flag = Y257 .

p_stat = &sta_szatl jam_tsclelisml.stasicn 37

p_stat~>flt_szop = Y5 /= 3llous the first hcpser to rastart test =/
killtime (o_stat=>dsl_timar)’ i

killtime (p_stat=>miss_timar),

p_outthl = p_stat=>cut_addrass’/

*p_outtbl = o_miss_maskis_stat->pmux_hep]’

=p_outthl |= o_dbl_maskla_stat->pmux_hcpl’

s2ttime (p_stat~>2bl_tiamaer, Zchg_light, p_stat->station., 48
startime( p_szai=>dbl_ timer J); ’

—
~e

raturn; -
>
IMALEY CCOUNT c rliis_masx;

cut_tablalld 4= Te_rils_mose;s ) /= L2t 1% cycle uz down e/

CLoYaI4uT (L3 19:S
3Y RMA3ILS GRIPmICS CORP., ChIMPLAIN, NY

ALL RIGsTS REZ3IRVED
Project: Ca3Con It
Mocdula: ini_anrglies
Version: X1
Asstrac?: sat up link list eof rzutines for $fervice &t encoder angles
Au:har:. T.ROWZ
Created:
Modifiad by: )

Who Data Oescription of Modification

T P N T R A A AN T T AR AN T AN R A AT TR AN RN O R AN TR AR AN RN R RN R RN TN NN I RN A A e w e wrn ]

2include <std,q>
2include <confij.n>
Zincluga <servicz.n>

TIxV, &3, fe zrem ~/
SaTa, 1) /= 2rvza~d pFrro v/
Ly . ..

YOIO ini_angles()

IMPORT RJ_TMPLT rj_on2_angles(2;

IMPORT RJ_TMPLT rj_two_angles(]’

IMPORT UCQUNT Aaum_rj_anglas’
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IMPORT T300L srart_at_zare/

IMPORT TBOCL cross_zere.

IMPORT VvOIOD fle_serv(), snifz();

IMPORT VOID ver_miss(); /= yerify miss sarvica =/
IXMPORT VOQID bk_verify().,

IMPORT TBOOL - twe_up’

IMPORT SRV_TMPLT® hop_serv_1lst{]’

IMPORT SRV_TMPLT © *naxt_service;

IMPORT STAT_TMPLT sta_statll’

IMPORT UCOUNT num_stations’;

IMPORT UCQUNT bk_eya_anglea’

IMPORT LRN_TMPLT lrn_tablell; )

FAST STAT_THPLT *p_stat;

FAST SRY_TMPLT *p_serv;

RJI_TMPLT *p_reject’

FAST UCOUNT i;

UCOQUNT 3o S

UCOUNT blk_bk_eye’s /* temp to hold black eye angle. =/
/= ’

setup angle fcr black book good bock eye servica angle.
=/

blk_bk_eye = (bk_eye_angle + 180) X 36Q;

AR R R R L R P R P T L L 2 T R IR R P P

‘insert shift routine into tne service table.

LA AAE R LRSS FEE R FEEE R R R PR R R TP TR L e

p.serv = hop_serv_lst;.-
~p_serv-=>angle = 0,
P_serv=>routine = (ARGINT)shift;
Tpuserv->tcu = NULL;
 p_serv-dnext = +¥p_serv;

1207 .1.¢ 3607 i++ )
x4 . g

'ti*ﬁ.??"'*?!*ﬁ*wﬁitﬁtﬁkﬁt*tt'*’ﬂ*’!twt'tﬁttlt*'tlttﬁ'w'*"ﬁ

determineg r2iecCt G8%F insarmtica crdar

L R U

it ( two_ua )

8
Rnorej rmglazg
,".L.‘!\_{'
)
else °
{
p.ra2ject = ri_cne_anglas;
num_rj_angles = 2.
b
for ( j=1; J <= num_rj_anglas;, g_rajaceter, j+= )
< .
if ( (p_reje2ci->angls == i ) 3% p_rojeci-~>rauiine )
g.serv=>angls = p_reject->angla;
p_serv=>rgutineg = p_raject->routina;
p_serv~>tcy = p_raject~>tcu’
p.serv=>aext = +**p_sarv;
b

AR R E R R R R R R R Y L s R R

determine hopper servicz inserticn order
‘.!'*ﬁ*"II"'!'I'I!I'Q*’Q’t'*'f’l"!'Q"I"'l‘..'.?'lﬂ/

p_stat = &sta_statf1l;
for( j=1; j <= num_stations; p_stat+=, j*¥+ )

if( p_stat->ghysical ) .
. c f
if (two_up)

1f( len_tablelil.num_2un_pins )

if( p_stat=>ser_2up_angle == i )
ry=>angla =
ry=>royting CARGINTIFLL S2rv;
ry=>%gy = p_stat-~>statian;
rFYT>n2xT = *=3 _s2rv,

s_s2 iz
o_sa =
o_se
a.s?
:
else if( 2_stat=dver_2Zuz_ang == i )
<

a_sarv=>anglz: = i,
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?
elsa
<
10 lea_vanlel
) if( =
zls
Y/= 2nd if
/v end if pnysical
>/~ for numstatiens, =/

IZEER2 R RN R N A N R R A A R
determine bock aye sa2rvice angle in
IFEEREEREERFEE SRS S NEESE SRR R RE AR SRR EREE R RN

if( tws_upd )

4,925,174

g_sarv=>routing = (ARGINT)ver_miss’
a_serv=>tlcy = g_st3t->statical
S_.S2rVTinaxt = +=2_sary;
}
33enumn_luz_oins )
st3t->ser_luo_angla == i )
I'4 .
p.s2rv=>anglas = i; '
a.sarv~>rouline = (AIGINT)FlL_sarv’
p_serv=>%cy = p_stai->s%atign;
g_sarv=>next = tE3_sarv) ’
< .
e 2f( p_stat=>ver_luz_2ng == i )
<
o_3erv->angl: = L7
p.srrv=>rcuting 2 (ATGINT)Ivar _miss/
S.s2rve>tis T oo _s5tat=dstatizng
S_.32rw=>nzxt = +es_s@rv.s
M
ftacsug. o/

TREXEE T RI R RN T e R T AT R O T

sertion
XXREXRRREN R IR CRANCCCE R & [

<
it ( bk_eye_angle == i )
<
p_serv=>angle = i’
p_serv=>rcutina = (ARGINT)bk_verify’
. p_sarv=>tes = 1;
o_serv=>naxt = ++p_serv,
alse if ( blk_bk_eye == 1 )
< .
p_sarv=>angle = i;
p_serv=>routine = (ARGINT)bk_verify’
p_sarv=>tcw = 0’ ’
g_sarv=>next = ++p_serv;
} .
:
elsae
€
- if ( bk_eya_angle == i )
< - .
g_serv=>anglae = i,
p_serv=>raoutine = (ARGINT)Ibk_verify’, ‘
p_serv->tcy = 0
p_serv=>next = +*p_sarv,
3
b3 .
/e faor 360 */
ini_ver_angla()’ /* miss verify initialization, */ -
~=p_sarv; P . /* point back to top of list =/
p_serv=d>next = naxt_servica2 = haoc_serv_1lst’ .
start_at_cero = NOJ /* start at zero crossing x/
crass_zers = NOJ /x indicates when zero crossed =/
return;

60

65
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Having described a preferred embodiment of the
present invention, the following is claimed:

1. An apparatus for verifying operation of a signature
hopper of the type having a rotary drum and securing
means for securing a signature to the drum, said drum
transporting a signature from a first location to a second
location, said apparatus comprising:

optical sensor means located adjacent to said drum
for directing a beam of light toward said drum and
monitoring for reflected light;

a miss reflector mounted to said drum at a location
downstream of the securing means so that a signa-
ture held to the drum by the securing means covers
the miss reflector as the miss reflector passes the
Sensor means;

a miss verify reflector mounted to said drum at a
location spaced from the securing means such that
a signature held to the drum by the securing means
does not cover said miss verify reflector; and

control means electrically connected to said sensor
means, said control means including means for
determining when each said miss reflector and
when said miss verify reflector are expected to pass
by said sensor means during rotation of the drum
and means for generating a first warning signal
when the sensor means does receive reflected light
from the miss reflector when the miss reflector is
expected to pass by said sensor means as deter-
mined by the determining means and generating a
second warning signal when the sensor means does
not receive reflected light from the miss verify
reflector when the miss verify reflector is expected
to pass by said sensor means as determined by the
determining means.

2. The apparatus of claim 1 wherein said control
means further includes means to measure time said gen-
erating means generating the second warning signal of
the sense means does not receive a return light beam
from the miss verify reflector within a predetermined
time period.

3. A method is provided for verifying operation of a
signature hopper of the type having a rotary drum and
securing means for securing a signature to the drum for
transporting the signature from a first location to a
second location, said method comprising the steps of:

(a) providing optical sensor means located adjacent
to the drum for directing a beam of light toward
the drum and monitoring for reflected light;

(b) providing a miss reflector secured to the drum at
a location downstream of the securing means such
that a signature held to the drum by the securing
means covers the miss reflector as the miss reflec-
tor passes the sensor means;

(c) providing a miss verify reflector secured to the
drum at a location spaced from the securing means
such that a signature held to the drum by the secur-
ing means does not cover the miss verify reflector;

(d) determining when each the miss reflector and
when the miss verify reflector are expected to pass
by said sensor;

(e) generating a first warning signal when the sensor
means does receive reflected light from the miss
reflector when the miss reflector is expected to pass
by the sensor means; and

(f) generating a second warning signal when the sen-
sor means does not receive reflected light from the
miss verify reflector when the miss verify reflector
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is expected to pass by the sensor means.

4. An apparatus for verifying operation of a signature
hopper of the type having a rotary drum and securing
means for securing a signature to the drum, said drum
transporting a signature from a first location to a second
location, said apparatus comprising:

optical sensor means located adjacent to said drum
for directing a beam of light toward said drum and
monitoring for reflected light;

a miss reflector mounted to said drum at a location
downstream of the securing means so that a signa-
ture held to the drum by the securing means covers
the miss reflector at the miss reflector passes the
SENnsor means;

a miss verify reflector mounted to said drum at a
location spaced from the securing means such that
a signature held to the drum by the securing means
does not cover said miss verify reflector; and

control means electrically connected to said sensor
means, said control means including means for
determining when said miss verify reflector is ex-
pected to pass by said sensor means during rotation
of the drum and means for generating a warning
signal when the sensor means does not receive a
reflected light beam from the miss verify reflector
when the miss verify reflector is expected to pass
by said sensor means is determined by the deter-
mining means;

said determining means including an encoder opera-
tively connected to a drive means that drives the
signature hopper drum in rotation, said encoder
outputting an electrical signal indicative of an an-
gular, rotary position of the drum;

said control means further including memory means
for storing the angular, rotary position of said drum
when the sensor means senses a reflected light
beam from the miss verify reflector, and means for
monitoring the sensor means each time the encoder
outputs a coded angular, rotary position of the
drum equal to the stored angular, rotary position of
the drum.

5. An apparatus for verifying operation of a signature
hopper of the type having a rotary drum and securing
means for securing a signature to the drum, said drum
transporting a signature from a first location to a second
location, said apparatus comprising:

optical sensor means located adjacent to said drum
for directing a beam of light toward said drum and
monitoring for reflected light;

a miss reflector mounted to said drum at a location
downstream of the securing means so that a signa-
ture held to the drum by the securing means covers
the miss reflector as the miss reflector passes the
Sensor means;

a miss verify reflector mounted to said drum at a
location spaced from the securing means such that
a signature held to the drum by the securing means
does not cover said miss verify reflector; and

control means electrically connected to said sensor
means, said control means including means for
determining when said ‘miss verify reflector is ex-
pected to pass by said sensor means during rotation
of the drum and means for generating a warning
signal when the sensor means does not receive a
reflected light beam from the miss verify reflector
when the miss verify reflector is expected to pass
by said sensor means as determined by the deter-
mining means;
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said determining means including means to measure
the angular, rotary position of the drum when the
miss verify reflector is aligned with the sensor
means so as to reflect a beam of light back to the
Sensor means;

said control means including means to monitor the
sensor means each time the angular rotary position
of the drum is equal to the measured angular rotary
position of the drum when the sensor means and
miss verify reflector are aligned.

6. A method is provided for verifying operation of a
signature hopper of the type having a rotary drum and
securing means for securing a signature to the drum for
transporting a signature from a first location to a second
location, said method comprising the steps of:

(a) providing optical sensor means located adjacent
to the drum for directing a beam of light toward
said drum and monitoring for reflected light;

(b) providing a miss reflector secured to the drum at
a location downstream of the securing means so
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that a signature held to the drum by the securing
means covers the miss reflector as the miss reflec-
tor passes the sensor means;

(¢) providing a miss verify reflector secured to the
drum at a location spaced from the securing means
such that a signature held to the drum by the secur-
ing means does not cover said miss verify reflector;

(d) determining when the miss verify reflector is
expected to pass by the sensor means by (i) rotating
the drum until the sensor means receives reflected
light from the miss verify reflector, (II) measuring
the angular, rotary position of the drum when the
sensor means receives the reflected light from the
miss verify reflector, and (iii) monitoring the angu-
lar position of the drum during rotation; and

() generating a warning signal when the sensor
means does not receive reflected light from the
miss verify reflector when the miss verify reflector

is expected to pass by the sensor means.
* * * * %
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