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(57) ABSTRACT 
The present provides a new and improved apparatus for 
verifying the operation of a signature hopper of a colla 
tor. The hopper includes a rotary drum 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 reflector, is located so 
as to be covered by a signature during a normal feed 
operation. A second, miss verify reflector, is located so 
as not to be covered by a signature during a normal feed 
operation. An optical sensor directs a beam of light 
toward the drum and monitors for light reflected by the 
reflectors. A controller determines when the sensor 
should receive a reflected beam from the miss verify 
reflector. A warning signal is generated if no light is 
reflected from the miss verify reflector when it is ex 
pected. 

6 Claims, 10 Drawing Sheets 
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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 drum 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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2 
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. 1 is 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 

40 

45 

50 

55 

60 

65 

4. 
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, 74b 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 nov 
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 tograp 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, tme 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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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 
can 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. w 

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 
puter 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 systemself-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 oftne 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 
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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 collator 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 tine 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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8 
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 the 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 
so 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 sequentially 
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 10 
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 
110. 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 5 

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 
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vice angle plus a predetermined angular degree. Based 
upon the established double feed service angle, the 
microomputer 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 operator. 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 

hoppers double switches 96 are monitored for a double 65 jam switches are electrically connected to the mi 
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 

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 
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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 controller'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 
location 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 O'. 

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. 

Also, it is possible that a signature can get "hung up' 
in the hopper blocking the associated miss sensor 80 and 
also preventing further signature feeds from the hopper. 
Such an occurrence would be detected by the sensor 80 
not receiving a signal from the miss verify reflector 84 
as it passes thereby. 

Furthermore, the miss verify reflector provides a 
way for the controller 62 to determine whether or not a 
phase adjustment has been made during operation of the 
collator, i.e., after ripple start information has been 
monitored. If an operator should stop the collator dur 
ing operation, adjust the phase of one of the drums, and 
restart the collator without a ripple start, the controller 
would detect the phase shift through the sensor signal 
received from the miss verify reflector. If the controller 
62 does not "see" a return signal from a miss verify 
reflector when it should because of a change in hopper 
phase, the main drive for the system is stopped. The 
operator can restart the controller with a ripple start so 
that the new hopper service angles can be "learned'. 
Attached hereto as appendix A is a copy of a software 

program listing for controlling the touch display 138 in 
the learn mode. One such touch display is a Fluke 
1780A InfoTouch Display. Also, attached hereto as 
Appendix B is a copy of a software listing for accom 
plishing the learn mode process described above. The 
Software listings contemplate use of an Omnibyte 
OB68KlA computer which uses a Motorola 68000 mi 
croprocessor based system. It is also contemplated that 
an OPTO-22 PAMUX II interface be used. The pro 
gram listings are but one way of accomplishing the 
process according to the present invention and are not 
to be construed as a limitation to the present invention. 

Referring to FIG. 8, a flow chart is shown depicting 
the control process during ripple start and subsequent 
monitoring for hopper phase changes that occur after 
ripple start. In step 550, a ripple start sequence is en 
abled and the collator is started in step 552. In step 554, 
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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 
tored in step 558 are compared against those learned 
during initial collator set up (step 306, FIG. 5E). A 
determination is made in step 566 as to whether a 
hopper phase shift has occurred. If the determination of 
step 566 is affirmative, the program proceeds to step 570 
where a determination is made as to whether the hopper 
phase shift has gone through zero. If the determination 
in step 570 is affirmative, the program proceeds to step 
574 where the controller compensates its feed location 
information for reject conditions to allow for the phase 
shift. In the example discussed above where the phase 
shift went from 350 to 50, the process of step 574 
changes the feed location information for the fifth 
hopper, i.e., that the fifth hopper now feeds location 8 
instead of location 9. 
The program proceeds from step 574 or from nega 

tive determinations in either step 566 or step 570 to step 
578 where the signature fed from the hoppers is sequen 
tially started. The miss verify, angles are continuously 
monitored in step 582 during collator operation. In each 
machine cycle, a determination is made in step 586 as to 
whether the miss verify angle has changed for any 
hopper after the ripple start angles were monitored in 
step 558. If the determination in step 586 is negative, the 
program returns to step 582. If the determination in step 
586 is affirmative, the program proceeds to step 590 
where the main drive is stopped and the operator is 
warned in step 594. 
This invention has been described with reference to 

preferred embodiments. For example, the present in 
vention has been described with reference to flat-back 
assemblages. The method and apparatus of the present 
invention also applies to saddle collators and newspaper 
stuffing machines. Modifications and alterations may 
occur to others upon reading and understanding the 
specification. It is our intention to include all such modi 
fications and alterations insofar as they come within the 
Scope of the appended claims or the equivalent thereof. 

APPENDIX A 

/* * * * * * * * * * * * * * * * * * * * * * * * * * * * * r * h r r s or w w r s , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Project: CAs CCN II 

Module: CC; GMEM.C 

Wersion: x 

Abstract: 

Author : Stav e Snt 

Created: 2-Aug-35 

Modified by: 
s Date Oescription of 

Menu to call learn and configuration displays. 

Modification 

*** *** * * * * * * * * * * * * * * * * * * * * * * r * r * r * r * r s as . . . . . . . . . . . . . ...................., 
in ciu de Cs td.h> 

if n clu de < config.h> 
include <s ervice.h> 
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break 

case to : 
be epack () 

if C config bits 3 icon fig - Task ( ) 
tirains g ( 4 UC 5 - 2k a y lock 3 dw NU) 

else 
. 

display ("W552J") 

. . . w . confgio (); 
go to again: 

• . f 

. . . braak: & 
case E : " . X . . . 
3, . . . . be epack () 

if (config-bits & icon fig. Task ) 
utime as g c 400 - 5 & key-lacked NULL) : 

display ("\ss C2J") ; 
config.sys () ; 
go to a gait 

break: 
a 

be a pack c) 

if c can figs its 3 ic art fig mask 1. ) 
... . . . . utilinems g c 400 / 5 kay-locked NUL) 
alse . . . . 

. . . . . . ... : . . . . . . . " . . 
... display c"\ss C2J") : . s 

confghap () 

again 

case: 
be a pack ( ) 

if C configh its & icon fig mask 1. ) 
utine ris g ( 4 GO 5 & key locked it t) : 

else 43 

C 
display "W332J") 

confgrict c) 

go to a gain 

break 

case H. : 
be a pack () 

if c config bits & icon fig Task ( ) 
: utime msg ( 400 / 5 &key-locked NULL); . . . . . . 

else . . . g . - . . . . . . . . ...e : 
. . . . . . -- 

r display ("V332J") ; 

confgang (); 
• go to 
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case I: '.. 

be epack () 

if ( config-bits 8. i-config-mask (1) ) 
utinens g c 400 - 5 & key-locked NUL) ... . 

- else . . . . . 's : . . ... . . . . . . . . . . . -. 

: display ("y55C2J") ; 
w confgins () i. 
got a again 

... break 

...A. 

confgjams ( ) 

go to again 
y 

break 

case 'K' : 
be epack () 

inic or () 

display ("\53 (2J") ; 
return 

break 

/ not a botton * / .. 
break; 

h : /* error / 
go to again 
break 

default: ... " ..., . . . - .. 
-- break . . . . . . . . . . . . . . . - 

... } /s End switch . . . . . . . ', 
'...' . . . . . " 

". . . . . . . ." ‘. . . . . y 
) / w End configmenu t / . s . Yo 

- - COPYR i GT (C) 1985 
a Y ARRS GRAPH. C. S CORP. CAMP. As NY 

at RIGHTS RES3R we 

Project : CABCC 

Module : CCFG SYS. C. 

Version : x 

Abstra ct: Fluke display to set up syster, configuration. 

Author : Steve Ent 

Created: 11-Sep-8S 

Modified by: - 

who Date , Oescription of Modification 

# a wrx w w w r * * r * r * * * * r * r * * r * r * * * * r * is a R - w is is ess e war ess was s r. ss as see wers . . . . . . / 
it include gst d ... h > 

clude g c or fig. X 
- includ3 g servic 3. n > 
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include Kris Sr c > 
include g cont. 3 x is n > 
include gins gog. n > 

SECTION ( TSX 4 ) f r orc?, r/ 
Sac Oc OAT ) fe of board rain r 
If c 1, 1 '') 

IMPORT TIMECA Y daytime 
IMPORT TIME DAY d.sys 
IMPORT WOIO ini angles () 

MPO3 SOC set encod 
POR Ta OO encino v 2. f r set if ence der is turning t ( 

M? OR Ta OCL no p r ticheck - 
IMPORT UCOUNT enc-degi A se decimal degrees r f 
IMPORT UCOUNT enezero far enco der zero off sq t t / 
IMPORT UCOUNT call offs at f : . caliper offs et at 
IMPORT UCOUNT rot dir f : C for CCW rotation or 360 for CW rotation it w 
IMPORT UCOUNT let org far of pins from learn eye to reject gate it 
IMPORT UCOUNT be targ f it is of pins from book eye to reject gate it 
MPORT UCOUNT hic amoff fe can hi offs at 
IMPORT uCount locaa-off: A se cam lo offset ef o 
MPORT Tao Ol cycle rej far flag to cycle or latch reject gate # / 
IMPORT Ta OOL rapid fir a f a flag for single or it ultiple manual reject a f 
MpoRT COUNT b key ean g g 
IMPORT UCOUNT lw-eye-angle 
IMPORT UCOUNT libeye angle . . :- 
IMPORT MSGT a L calo frnsg: far caliper offset set message it f : : 
IMPORT MSGTBL hieam msg: f can hi dwell offset set message t / 
IM PORT MSGTBL rot dir-msg. f a rotation direction changed message * f. . . . . 
IMPORT MSG. Tal lerg. In 5g At learn eye to reject gate set as essage f ... " . . . . . 
IMPORT MSGT3 - io ca?a. Tsg a cam lo duel offset set Tessage f 
IMPORT MSGT3 berg msg. war book eye to reject gate set message 
IMPORT MSGT3 ... num cpits g : f of chain pins set in essage it? 

MPORT CON gray degs CJ is able to convert gray code to da grees it? 
IMPORT COUNT encing digg Input enco der gray degrees w a . . . . . . 
IMPORT UCOUN as ten c. deg . . . - 
IMPORT 300t. tug oup /r system in 1 up or 2up. # / - . . . . . . 

port Tai OOl ds ble 2 up 

IMPOR UTINY printing : 
IMPORT CCNTXT main strip 
IMPORT MSGTSL prt used " . 
EMPORT MSGT3 ... p r terr 'h. 

IMPORT HOPSTATION hop-table CJ: s 
IMPORT STAT TMPLT stastate 
IMPORT UCOUNT numh.cpp. ars -- -- 

IMPORT uCOUNT nuin-stations: 
IMPORT u count fiOffset . . 
IMPORT start-at-zero: . -- - TOO 

confgsy's () 
A F ST STAT TMPLT rp-stati point 2 r te station status talle . * / 

COUT in /r char from fluke input au e wa? 
U 3: G cnt /r flag to up data screen ref 
UCOUT old calcff / helds the old value of cal-offset. ef 
COUNT old let org /* no l ds the old value of let or g. s / 

UCOUMT old bet or g / w n olds the old value of bet or g. r 
COUN ?h 

/ e - +++++++++ 111111111 12222222222355.3333334 4.4.4.4.4.4.4.4.4, S5555 SS5 s 56 
1 0 1 2 5 4567390123456739012345678 901234567890 123456789 C 123456789C f 

("h XXXX XXX XXXX A axx as xx CC Xxxxx xxxxx DCXX 52 XX FFXX XXXX XXXXGGXXHHxx II"; LOCAL char buttons C 

old call of f = cal-offset 
oi dla to rg F le to - rg 
old be to rg = b et org 

fr Sat up the buttons and the text. */ 

again : 

flush outc. () 

ini fluke ( ) 

?t R cu 2 ef 
display ("V552; 31 HSYSTEM CONFIGURATON") ; 

f a Rou is ef . 
display ("VSS5 35H PRSSENT ANGLE-") 
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els a 
C 
display ( ' V 3.5 S 70 V 35 in V3s SS9 HWSS' ); 
display ( "V336 70 V 3. Sin W556; 59 VSSri" ) 

prt time () 

disas gline () 

if (ent as O) Ww update 2 / 
C 

up sys data () - /s up date screen 
cnt c 

dispnum ( enc deg. S. 49 - 3) 

/* Read in botton. */ 
in responsec) 

switchc (in > = -1.38 in K- 60) 2 buttons Cint 1 : in ) 
.r . ' 

: case A 
... if ( disbie 2up ) 

a break - - 
be ap () 
if C encrove ) . 

- display c'v35C3; 1 O HYou R RUNNING ! : :"); 
- beep C) . 

seep c 25 ) 
beep () 
sleep c 25 ) 

r beep () . . 
sleep ( 25 ) 
beep () 
sleep ( 25 ) . 
beep () 

. . . . sleep c. 50 ) 
. . . . . . . . O beep () . . . . " 

- sleep ( 50 ) 
beep () : i: 
display c' \35 C5 1 OH 
break . . . . . 

. . 
p) 

... ww change 1 up /2up sh 

if (two-u 

-- 

- . 
: Na 
xtrf: 92: s - - * . . . p" . 

F pist at-> cp r1 up off 2 * pist at > odd-e ven: / inhibit 
off set in a f en pist a t->inhoffset = p stat- > f l to ffset fi-offset 

if ( p stat->ser2 up-angle C pista t > ver2 uplan g ) 
- pstat -> in h offset + = 2; 
ps ta t + +; 

in is pits ( ) 
schedule ( ini angles NULL ); 
s 

else 
C 
tuoup = YES : 
for (n = 1 n <= num stations r + h) 

C 
pstar at 2s tastatin 
ps ta t > odd even a (n + 1) ; 2 / r for 2 up set up odd / even stations t / 

/ e must be for even offset. A 
pist at- > f l to ffset = p stat -> cp r2 up off r 2 t pist at -> odd even 
ps tat->inhoffset = p stat-X filt off set t fill offset e i ribs 

offset in of en if c pista t > ser2 up angle C pist at -> ver2 uplan g ) 
ps tat-> in hoffset + = 2 

ini splits () 
schedule c ini angles NULL ); 

start at zero at NO; 
crit at O. 
break 

case 3: /w set learn eye angle x / 
beep () 
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display ("V33 Sp") At turn off auto repeat 
weye angle = ened e g ft set offset t / 

cnt = 0 A flag to update / 

cpy buf ( 2. d.sys 2 daytime size of (daytime) ) 

break : 

case c : aw print the learn data t ( 
be ep C). 
if c no prt check ) 

if c test printer () ) 
C 

u timers g c 400 - 5 - 2 p r terra NULL ); al 
break 

if (printing = = 6) 
C 

printing = 0; 
break 

) 
if c (printing = 0 ) 22 (printing is 6) ) 

C 
utine msg ( & CO 5 / 2. p r t used NULL ) 
break 

printing F & 
start is g c 2 in a in strip ) 

break 

case 'O' : / R set learn eye to reject & 
beep ( ) 

display ("VSS 15 c."); f is turn off a uto repeat ef d 
let or g + - A x s at it of pins # / 
if ( let or g > 5 ) 

let or g = 0 
rein itables () w it reinitialize angles * f. 
crit at 0. /* flag for update * / 

cpy buf ( 2 disys 3 day time size of (daytime)) 

break 

case : / e set reject cycle or latch is v 
beep c) 
disclay c' V 335 p") / e turn off auto repeat ef 

cycle rej cyc era is 

cn t = 0 
break 

cas a F : /* set good book verify service angle r / 
bagp c) : - w 

display ("wiss 15') / k turn of f auto repeat 
d . bkey gangle = en c. deg A : sat offset trf 

sch gld ul 2 ( ini angles / NUL, ) /* rebuild service table tra 

sla 2 p. c 2 

crl t ... O /*. flag for update / 

city bufc 2 disys 2 daytime size of C daytime)); 

break; 

case G. : /* set of chain pins from book eye to reject g at a x f. 
be ec () ... . 

display ("VSS 15 p") A r turn. off auto repeat s/ 
be tors r * . /* set of pins sw 
if c b at or g > 5 ) 

be ror g = 0 v . 
re-in it a bles () /* reinitialize angles i? 
crit - 0 /* flag to up date i? 

break; 
case H : * * /* set is ultipliefsingle, e manual reject. 
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e turn 

noveresaga () f : message for encode returning */ 

display ("V35 S. 75- \53 in"); f a turn off enhancements A 

display ("V3534, HV SS 57m NO CHANGE WHILE ENCCDER IS TURNING") ; / a dash message of 

sleep (200) A delay bef 

display c' visis 35 V 3.5 OK') ?k clear message 

reer 

M. 
f w e s we r * : * r * r * r n e i r a a wire a rete are P rew a w w w w w w r a we w w e s r s we w is . . . . . . . . . 

CCF 2 Grif (C) 1935 
3. A r S GRAPHS CO2 P. Cris MPs M. Y 

r if S R SER f 

Project : C CCN 

Module : CCNGHop C 

Wersion : x 1. 

Abstract Fluke display to learn the physical happers. 

A or Steve Ent 

Created: 16-Sep-85 

Modified by: 

Who Date Oescription of Mc dification 

year e re e i r s a vers arse he r a wres rese ete arr tries ear test is a wrew re e i r w rese e i r s are r is ess as a greer A 
in elu da gs to his 
include C config. r.) 

in clu de <s a rvice. h > 

SCTION Tex A, ); frt or of r 
SECTION A A * on a card rain 
ION ( "display to learn the hop cers.'); 

confghap C) 
C 

IMPORT HOPSTATICN hoptable ; A * h oppser station table a? 
IMPORT UCOUNT nun hoppers f : ru in be r of hoc cers a v 
HOPSTATION & phop; 
COUNT in 
UONG hopinum stanum 
UNY in 

/* trft 1111111111222222222233333333ss 4.4.4.4.4.4.4.4.4.4,555 555 555 56 
. 012345673901234567390123456789 125 & 55739012345673901234573 so 

LOCAL char to uttons C"h XXXX XXXXXA x X x X x X x X x X x X x X x Xxxxx xxxx xxxx xxxx xxxx saxxx xxxxxas; 
again 

flush out qc) 

iri fluke ( ) 

Set up the Suttons arc the ex a f 
f : Rout a? 

display ("V551 2 SARN THE p-YSC at Hop a RS''); 

f : Rout 2 ef 
display ("\552.72i\55. T \55C2:57H \3S 3rk did did sidddadds : 





39 
return 

break 

x * : 
break 

case 

A case A error strf 
go again 
break 

default 
break 

ft rid stitch 

/ and for ever t / 

- As snd confghop f 
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not a botton trf 

f is a s are r n w e r a w a we w w w few w w w is we se e s r a s is a r is s is are e t e s we are e s we are 

CCPYRIGHT 
SY is res Gs ph. CS 

a R3TS 

CCC. Project : a 3. 

Module: CCNFGR.J. F. 

Wersion : x 1 

As ret Fluke 

A hor Stave ent 

Created: s-See-35 

Modified by: 

e Date 

s 
H.P. a. IM MY : : 

display to learn the reject gate service angles. 

Description of Modification 

Ks and 
<c or fig. X 
C service ind 
grassrtch) 

include 
*include 
include 
sinclude 
it include girs g o g. h > 

SCTO ( x 4. ) f p r or trf 
SEO C D A A A str order a rar f 
IN C 1, 1 'display to a arn raject gate service an gies." 

IMPORT is OO encino we for set if enco der is turning f 
POR TOC ti cup f r set if in two up t / 

MPORT a 00 l r n flig ffe set to learn a gas ef 
IMPORT TBOCL rid one flg ff set when done learning f 
IMPORT UCOUNT numrjangles f de number of angles C1 up - 2 - 2 up ) 
IMPORT UCOUNT ... fijnun tries A nurber of tries before error ef 
IMPOR COUN previl earn f it hold the reject angles while learning. t / 
IMPORT, RJ MPT rijona angles f reject gate angles for 1 up. f 
IMPORT RTMPLT rituto angles C. a reject gate angles for 2 up. f 
IMPORT UCOUNT out table output table ef 

Port tycoli chgitabie change table 
IHPORT UCOUNT irjid Task irish dirt ask 
IMPOR Taodu rijstartz A have use passed zero once fe f 
IMPORT CO exit dist used to exit during earn to de a 

Port E . roexit cas exitino after - Ose c. bef 
IMPORT MSG is abortlr n: raas saga to operator it? 
IHPORT LONG exit no (): clears exit dis - after 10s ec 

POR WOO ini arges ... - w 
POR as OO ... fault flag 

confgrict () 
C 

CON in 
ONG rot 

UTINY in loop end - 
UCOUNT rpich stb 
RJ TMPLT r prejangles fw pointer to up or 2 up angles. f 
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/ - +++++++++1111111111222222222255355353334,44444444. 45555 5555 555 
O 123456789 0123456789012345678901234,5478 901234567390123.567890s f 

OCA char buttons = ("h xxxx xxxxx A axXXXXXXXA, Axxxxx XXXXXXXXXXX XXXX XXXX XXXX XXXXX XXXss' 

settiae ( & no exit & exit no NULL 900 ); 
exit dis = 0; . . . . . . 

again : ; 

flush out q () ; s 

ini fluke () 
paintic c); 
ow.7; ... " ": f( t woup ) : 

: ar g S. 

c ea n gll 
1 c open d 

C n < loop end n + + ) A cer 

ric na n g g g : s 

3. angles f f d r n e s c y 

ds on u ri (prejan gas -d angle route 51 - 5). 
prejan glas 
reur 

clear-resp () ; 

FCRWER 
C 

or t time c 

dismisgine CX 

As Read in bott or ef 

in response () 

switch cc in >= -1 & 2 in <= 50) 2 buttons (in + 1 : in ) 
ar W. 

case 'A' : . . 's A earn angles af 
beep C) 
display ("V33 C1 2.55HVSS K'); A r car an essage it? 
display ("\55C12; 13 HST CPPING GATHS RER") ; /r flash massage 
stop gath) Air stop gather a r te? d 
numriangles - O / cigar of angles / 
rint intries = 2 fit give 2 tries before arror. ef 
previl earn O = 0 
previl earn 13 = 0 
if C tu cup ) 

rj-one-angles Co. angle = 0; 
else a 

rjtazoangles O. angle = 0 
chg-table C0 & F irjld-?nask & irih dim ask f * clear log & high dwell fro an input ef 
ristartz = 0; /* don't start learning until y cu reach aro. f 
rid one fig = No A clear done flag r 
rijlrn flg = YES; f : set earn flag i? 
if ( , ! fault flag ) 

m - f start gath () A start gath a rer ef 
display ("V551 2 55 H \53 1 K.'); fir clear in essage it f 
display ("W35 C1 2 18H LEASNING ANGLES"); far flash in essaga t / 
while c : rj-don a fg) A while learning i? 

C.: ... 
rt-time (); 
is msgl in e (); 

r a scense () 

s ) is ( ( i n > = -1 33 in K R & ) 2 is utter si e i : in ) 

case is : 
if C exit is ) 

if ( : fault flag ) 
fs to pre gath ( ); / stop gathere r s / 

rjd on a fig at YS 
flirn flg = NO 
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in iv era rig e ( ) 
u clear line ( 5 
return 

els 3 

exit dis = YES 
utine is g c OOO 5 & a bert rr. N. 
startin a C & no exit 

break 8 

ease 
paint crt () 
roll = 7 
if C tug oup 

prejiangles s ritutoanges 
else 

prajangles rjor e angles 
for cn = On < loop end n + h) A loop to display angles & 

{ - 

s d scrum (prejangles > angle row 35) 
8. prisian gles 

route 

o discay ("WS12 13 A RNING ANGS's f : flash Ti essage ef 
braak 

defaults 
break 

display ("V5512; 55HV551 k") ; A c ear message f 
disc lay ("V53 C.12 13 HSGPPING GATH 58.3") ; / e flash massage i? 
stop gath () A stop gatherer A 
sca du, a C in iangles a NULL ); / enter angles & / 
discay c' V551 2 55H V551 K"); A r clear message it 
ret c. 7 aw 
if c ti cup ) 

or a jangles = ritu can glas - 
case s 

prejari gies rjon eangles • ' 
for cr = n < loop end n + + ) . /* loop to display angles y 

C . . . 
dispru?, cp rejangle s-> angle rout 5 1/3) : 
p rej-angles t + 
rout: : 

: disc a y (' 
dist lay K' : : 
flus r in a ( ) 
rek 

st case 's f r exit f 
ba e pack ( ) 

s 

display ('W 32J') 

returf 

ot a bott of ef case X : / 
brea 

case h : e error te? 
go to again 
break 

default: 
break 

far fic sitch ef 

a and for ever rea 

End een f grict ef . 
stop gath ( ) 7 * r out in e to stop the gath or er v / 

4 POR UCYN tal l 
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out table 
sia at C20 

fe turn ap 

start gath ( ) A routin a to start gas the rer 

IMPORT UCOUNT outtable 

out table CO 2 = 0xFFF; 

= Cx CCC 2. f r s r. ca en e g a tra rar 
) 

a A 

f : start gathere r s 
sleep (200) f : message delay it f 

return 

fs to ciga tin () f a routine te step a garner a 
f 

f:APG R T J C GUT cu et at 2 ; 
outta 3 = 3 x 32 A r s ecc tin a strers - 
re? 

f start gath ( ) A routing to start gas targer it f 

IMPOR, UCOUNT out table 3 
outtable (0) & = 0xFFFC; f a start gather er r / 
r a rur 

f stop regath ( ) A routine to stop the re enable the gathere r s A 

IMPORT TIME stepstart; 

f stopgat () 
startine C & stop start ) 
eff 

paintic r t ( ) 

f S at a the put tons a nic tra text t if 

A Rey r 
disola y ('W SS 2: ARN THE REC GA 

f : Roti 2 irf 
display ("Wis 272HV 3.5 in Wis 3 2 57H W 333i:k decided dddads') 

f r Rou is ef 
display ('W 33 3 SSHWS3 Sp 9 v 352 E8 Wiss Sp 9 wiss 2"); 

/* Roy x / 
display "W35A, 58VSS sp9 WSS2 Vss so 9 W 32" 

fe Roy S ef 
display ("WSS558H vs539 vs52p ANGES V3s so 9 vs 2"); 

Air Reu 6 if 

display C" VSS & 53HV 5559 vs52 WSS so wiss 2' 

far Row 7 A 
display ("\53 (7; 72H \35cm \337; 57H \33 (3 mm did ddd ddd did did n"); 

w /s Row 10 t / 
display ("\35C10: 72HV33 cm \53.10; 57H v33 (3 ink did did ddd ddd ddl."); 

Air Rt 11 lef 
display ("\53 C11:53H \53 C329v33 (2p Visse 9 vs 2" 

/* Row 12 */ 
display ("v35 (12:58: \35 (39 \53 (2p EXIT \ss 39 \sis (22"); 

As Roy is ef 
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display ("V55C1353 HV53 CSps \55C22 

f : Roy 14 fr/ . 
display ("V33 (14:53H \53 C3p9 W 33 C2p 

/ Raw 15 / . 
display ("\53 (15:72H \33 (n\5 Sc15 : 57-i \33.3 mind ddd did did did didn'"); 

r A if 2 up allot for 4 art gles w/ 
( 

g is psy ('W 5 Sep 2 - 2 UP") 

disc lay ("\SS7; 2C1. A f C H UP - it'; 

d is clay ('W 333; 13 HATCH COWii His'), 

disclay c' V 3s C9 2 OHL ATC - UP SACK') : 

display ("WS 31 O 13HLATCH 00's: - a CW") ; 

else / if 1 up all cu for 2 angles R / . 
C 

display c' V 3.5 ( 5; 23 H1 UP") 

display ("V33C7; 20 HATCH UP - "): 

display ("V338; 18H LATCH DOWN - ") ; 

return 
... ' 

A war a few r r * * * * * * * r * * * * r * r * r * r t w w w w w w w * * r * r w w w w w & w r w w w w w w w . . . . . . . . . . . . a r w r r r 

(C) 195S 
CCRP. Ch MPLA N. 

WEC 

CG Y RIGHT 
3 Y HARRIS GRAPHICS 

R GTS RESER 
NY 

Project : CASCC 

Module : CCF GNS. C. 

Version: x 

Abstra ct: routine to call routine to learn the hop per insertion points. 

Author : Steve Ent 

Created: 18- Sec - 85 

Modified by: 

Who Date Description of Modification 
up to ano -o an or - or a us -a as ava as on - - - - w - -n a as as 

as include gs t d ... h > 
i? cue a g. s. 2 rvice. n > 

; in cud a g c or fig - r > 
it include Crit in 35 rt c. r > 
is include gins glog. h > 

SCTION ( TXT (, ) f r pro in r? 
SecTION ( DA - 1) As of board rari N. A 
ONT c 1 / 1' menu to call configuration displays') : 

con f gins ( ) 
C 

IMPORT LRN TMPLT lirntable () / k l earn table r? 
IMPORT HCPSTATION hop table C / R hopper to station table : A 
IMPORT UCOUNT out table C3 /s output table * f. 
IMPORT UCOUNT chg table CJ: A # change rable e 
IMPORT UCOUNT hop in learn /* station presently baing learned / 
IMPORT UCOUNT nu m stations: Ww number of stations te? 
IMPORT UCOUNT nurn hoppers: w a number of hope ers ef 
IMPORT TBOOL encino ve ww set if enco der is moving t / 
IMPORT T300 L tu oup; . / flag set if in 2 up cleared if in 1 up w/ 
IMPORT UCOUNT fist hop; 7 he first station to be earned ef 

es 

  



49 
IMPORT UCOUNT list hop 
IMPORT uCount fst-stat; 
IMPORT UCOUNT list stat 
IMPORT . T800 strt counting; . 
IMPORT STAT TMPLT stastat(); , 
IMPORT UCOUNT enedeg 
IMPORT BOO exit dis 
MPORT M no exit 
IMPORT MSGTBL a bert lirn: 
IMPOR LONG exitno () 
IMPORT TIME DAY - d. 1 upli-ins 
IMPORT TIM&O AY d-2uplins 
IMPORT TIM 8.0 AY daytime 
IMPOR WOID iniangles () 
IMPOR WOO inil, rn, cp r ( ) 
IMPORT BOOL fault flag 
IMPORT MSG. Tal r usure 

LRNTMPLT a pil rn, a plr n2: 
HOPSTATION phop 
STAT TMPLT ap.stat; - 
COUN in 
UONG ent 
LOC Al Tai OO first hit O w 

4,925,174 
last station to be earned 

used to exit during learn mode. 
cal is exit no aftar 10 sec. A / 
message to operator. ef 
clears exit dis aftar 10s a c. r1 
time when insertion points were 
time when in serion points were 

A R YOU SURE H A GAN, HT ANY 

50 

/ earned of up 
learned of 2 up 

OTHER sucN TO Aaos by 

/- +++++++++11111111112222222222333333333344444444445555 5555 556 
1 O1254, 56.73901234567890123456739012345678 9012345673901234567890s / 

ldCAL char buttons (3 

st time c griex i 
. . . exit dis = 0 
i.; first hit ... O 
ph op 2 &h opt a ble 
fist hop = p hop -> hop per; /* g is c is y hoc c 2 - for first / 
fists ta t = pn op -> station; /* station fic r hocpsr. . . / 
o-no p = 2 hop table in u?in or pers ; 
ls th o p = pn oa -> hopper Aw di hoc c 3 r for last st 
lst stat is phopd station 1 r a sr. 

phop = 2 hop table 1 

/* Set up the but to ns and the text. / 
again : 

flush out a C). 

ini fluke C) 

paint crt ( ) 

cit O 

clear resp () 

d spinum (phopdhopper 7 19s 

FORS WR 

prt time () 

dismisgline () 

dispnum ( enc-deg. 1, 20, 3); 
if cont. == 0) /* if up data fla 

C 
up-cc n-hop CS: Wr updat 
cn = 1 

X 

/* Read in botton. / 
in s response (); 

switch ( (in >= -1 & 2 in <= 50) 
- • 

case 'a' : 
-. be ep C) 

. if c first hit 
i 

C 
first hit 
u clearii 
display c 

/* display hoc a are number w/ 

but cris in + 1 in ) 

/* station diagnostic disclay ev 

O 
nec 5 ) 
"VSS556H Vissn't 

hxxxxxbbxxaaxxxxbbxxaaxxx xxxx xxx AAxx33xx.ccxxx xxxxx xx00XXES xxFF"); 
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as a 

51 
. . . display 

... break 
uclear in g c 5 
diags ta t ( ) 
got c again 
brack 

be ep () 

display ('W 535; 4 4 \ 53 in \SSC 5: 5 & H \ 
display ("\ 33 (6 : 4 & H \55 in \53 (5 : 36H \ 
if c first hit 

a lio 
first 

4,925,174 

("\33 (5 : 35 H v 33 cr"); 
52 

A v u to learn in s 2 r c is a f 

) 

ins ( ) 
hit ... O 

u cla ar line ( 5 
display ("\535; 36H \, 33 Cin") : 
display ("W55 & 56 H \55 Cin"); 
break 

else 
C 
USys 
first 

break 

A 
be ep ( ) 
if c first hit 

first 
u cle a 

Ts g c 5 &r usure - NULL ); 
hit ... 1 

''); 
7 ''); 

fe in ere in a rit number f 

hit is 0. 
rine c 5 

display ("V335 36HV33 in") 
disp 
break 

display "VSS 
if (pho p = 2 & hoptable num-hoppers) 

: 

/ e turn on auto repeat w/ 
fe if last ribar if 

fe in unbar is zero ef phop F 2 hop table 1 
else fte if not lef 

phop * * f is increiter, rumber R? 
dispnum cp hop-> hopper 7, 193 ); file dissay nets number 
breaks 

At set first hopper ra 
beep C) 
if c first it. ) 

C 
first it O. 
uci earline C S 
display c'W53556 V35 in.") 
disp 

display ("V33.15p") 

fist hop = p-hop->hopper; 
f st-sta t = 'p-hop -> station; 
cnt a 0 

break; 

first in it 2 
u clear line ( 
disclay ('W 5 
disp 
treak 

display ('W 35 
if (lst stat < 

Sa"); 
fists ta t) 

ay ("WS3 s is shiv 53r") 
break a 

e turn off auto repeat f 

A 

A saw a display number * / 
A lead station numbe 
f a flag to update * f. 

turn off auto red as ef 

display ('W 335 ; 25 NWA IO FIRS to last") 
sleep (2OC) 
display ('W 335 WS 32k'); 
break 

pr r = 2 r in table O 
display ("W533:1 H\53 2K"); 
display ("V555; 3H STOPPING GA THE RER") ; fe flash an essage r f 
stop gath () 
strt counting 
chg table (O) 

c. NC 
2. c 0xFF9F 

?t clear in essage area lef 

A stop gather er ef 
f r clear done if 
At clear earn 3 book eyes. 
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f initialize tha hop serv-table for 12 arn / 

53 
seria phora ( ) 
in i r nic p r ( ) 
ends emaphore () 
if c fault flag ) 

f start gath () fw start gathere r * h 
display ("V33 C3; 1 HV33 2K") / w clear in essage a 
display ("V33C5; SH HOPPE8 . IS BEING La ARNED"); /* display Tessage * / 
display ("V354; 3H CHAIN PINS FROM le.") 
unila ( ; pl. r n > set-ins-Pt / r u hile learning */ 

C . 
pista t = & sta-stat Chop-in-learn 
snum (p stat->hopper 5, 10.5) /* display hop Per number being learned 
pir n2 = &lrntable Chop-in-learn 
if c two up ) , 

dispnum (pl. rn 2->num-2ur-pins 4.5/5) 
else 

disp nurr (plr n2->num. Up-Pins M 4/5 / 5) 
disms gline () 
ds a nunc enc-deg - 1 / 20/ 5) 
prt time () 

f e Read in botton . * / 

in = response () 

switch c (in > = -1 & 3 in <=60). 2 buttons (in 12 : in . 
C ... 
case f : 

s if (, exit dis.) 
w 

stop regath ( ) . . / stop gathere r * / 
schedule (iniangles NULL ); /s set up the service table / 

= YSS / r indicate all completed * f. 

st rt counting = i C: 
rein it blas ( ) : /* r 3 initialize 
if c ti?su o 

cc y cu f ( 2 d-2 upc-lins / 2 day time si y 
3 is a w 

c cybu f ( 2 di ucl in s 23 a y tit si: y: 
u claar line ( 5 ) 
return 

a s (st as . . . ) / t C 

3. 3. f c e 3. 

3. C f a s . e 

C 
exit dis = YES 
utine msg ( 1000, 5 & a b or l r n NULL ); 
startime ( 8, no exit ) 
X e 

break 

case h : 
paint crt ( ) 
display ("V33 C3; 3 H HOPPER IS 85 ING LARNED") f * display masses a .r/ 
display c'W354 sh CHAIN PINS FRCM Ls") ; 
up-con hop ( ) At update screen ra 
dson un (phop Xhopper 7 19s). A * display neur number s / 
break 

default: 
break P 

y 

schedule ( ini angles / NULL ) /* set up th a service table r i? 
seap c. 200 ) 
if c fault flag ) 

f start gath () /w start gather a r i? 
display ("V333; H \, 352K") w he cla ar massage ra 
display ("V33C4 32H \53 1 K") /* clear message ef 
display ("V333 3 HLEARN MORa INS a RTION POINTS OR EXIT") ; / r flash message r / 
clear resp () A. A ci ear any touches made ui hile learning 
break 

case fx de crenent number 1 
be ep C) 
if ( first hit ) 

C 
first hit O 
u clearline c 5 ) 
display ("V335; 35HW 33 m") 
display c' V 336 S&H v 35m') : 
break 
) 

display ("V33 C14 p"); far turn on auto rap as t w if 
if (phop F = 2h optable. frt if n in is era w/ 

phop F & hop table Cnum hopp 2 r s f r s et c last hoc per run ber t / 
else f : if not te? 

phop - - A : de crement # / 
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{ 
dif space = r n table list stat num.1 up pins l r n table fist state nun up pins 
dif angle = r n table list state in it up angle l r n table Cfst state init 1 up angle 
deg stat = ( ( dif space it 3.50) - dif angle) / ( list stat - fists ta t ); 

for c j = 1st-stat - 1: j > f st-stat ; j-- ) 
total de g = ( (list stat j ) * deg stat) l r n table lst state in it up angle 
rt space = to ta deg f is 60 
st a tangie total deg X. 3 & C . r 
diff is statang ls - , rntable j in it up angle 
if c diff > 

C 
... if c diff > 180 

nurs space 

if c if f { - 30 
num space 

... . w 
- p a arr is airntable j . - . . . . . 

. . . plearn-> num-1 up pins = lirntable list stat...nlin-1 up pins run space 
sta-statj. ser-1 up-angle F p-learn initi 

- . . . . . ." . . w 

1 r n table Cls t-sta t). num-2 up 
lr n tabl2 is ests ... in it. 2 u?e 
( ( dif space r s 2) - c if angl 2 

for ( i = 1st stat - 1 ; ; > f st-sta t 
to tad 3 g ( (list stat - j ) * de 5-3 . a t) r n table Cls t-sta t. in it - 2 up-angle 
nu in space = total dag 5 Gi 
statang s = total d2g X 3 & O 
diff a statan sla - l r n table j . init-2 up-angle 
if (diff d ) 

if C diff > 130 ) 
runs is a cat 

else 

if dif f < - 13 ) 
nin see 

plear n = 2 l r n table j 
plearn->nuin-2 up pins lirntable Clst stat. nurs 2 up pins nuin space 

As . A. stast at CjJ. ser2 uo angle = plear n > init-2 up-angle statangle */ 

schedule c in is angies NUt. 
rein itables () 
return 

A . . . . . . . s. s is a r r s we r re r s w r < r s r. s r. r s r. v c e i r r r s r. s r r arr w w w w w arr rr r s - r s is a sers x s a r 

CCp Y. Grif (C) 19 SS 
PRS GR: P - CS C. P. C. P. . . . .Y 

A L. R-S RESERVE 

Project : CSCN 

Module : CONF GA MG. C. 

We rsion : x 

As tract rout in 2 to call routine to learn the hopper service angles. 

Author Steve Sri 

Created 18-Sep-85 

Modified by : 

who Date Oescription of Modification 

s is a e i e i t e g ear serie ear set is rew r a ten s is war frx fires art ear is irre is tese see sees f 
include gst c > 
include g service. n > 

in cu de geon fig. h > 
include < mm 35rtc. h > 

in clu da < r s go g h > 

  



4,925,174 
61 62 

SECTION ( TXT 4) / w crom 
SECTION ( )As ) /r on board ram w/ 

NT ( 1 / 1 / "in a nu to call configuration disclays') : 

confgang () 

IMPORT L R N T M P LT lirntable C): fr earn table # / 
IMPORT STAT TMPLT stastat(); / station status to be 
IM PC RT HOPSTATION hoptable(); /* hopper to station table # / 
IMPORT UCOUNT out table C); A # output table f 
IMPORT T300 t angirn flg - / flag to learn hopp q r service angles r / 
IMPORT UCOUNT numhoppers; W number of hoppers : A 
IMPORT Taool encro ve; /s set if enco der is no wing t / 
IMPORT UCOUNT anc. deg /* the angle of the enc cder. / 
IMPORT T300 troup w a flag set if in 2 up cleared if in up ef 
IMPORT UCOUNT fsthop; Wir first station to be earned ef 
IMPORT UCOUNT list hop; /r last station to be learned t / 
IMPORT UCOUNT fist stat; 
IMPORT UCOUNT list stat; IMPORT UCOUNT num completed; /* number of stations learned * / 
IMPORT TIMEO AY dupliangles /* when the up angles were learned. 8 / 
IMPORT TIMEO AY d2up langles A * when the 2up angles were learned -s / 
IMPORT TIMEO A Y day time . . w 
IMPORT T300 exit dis used to exit during earn ?no de $ 7 
IMPORT Me no exit f calis exit no after 10s ec. * 1 
IMPORT MSG. Tal abor trn /* message to operator. / 
IMPOR LONG axitno () a clears exit dis after 10 sec a? 
IMPO3 T Tao OL fault flag; 

RNTMPLT r pil rin; 8. 
HOPSTATION phop 
OUNT in 
ULONG crit 
UNY in 

a . 

f : - +++++++++ 1111111111222222222233333335554.4.4.4.4, 4,444, 4,555 55555 556 
10123456789 01234567890 12345678 901234567890 1234567890 123456789 Os? 

CCA char buttons = ("h xXxxxx xxxaaxx xxxx xxxaax xxxx xxxx A Axxis BxxCCXXxxxx xxxx00xx SExxFF"); 

set time c 3 no exit - 3 exitno / NULL 900 ); 
exit dis = 0. - 

p-hop = &hop-table C1); - i. 
fist hop is phop >hopper . . . 

... fst-stat. p-hop->station : . . . . . . . . . . . . 
opt able Cnu it hoc cars; 
ph oc > no picer / si 

-- pro c > station a lis 
c h ca = 2 hop table 1 

2 in 

/ Sat us the but tons and this text. . / 
ags in : 

paint cr ( ) 

ent O 

Clear resp ( ) ; 

dispnum (p-hop -> hopper 7, 19, 5); /* display number r/ 

FOR WSR 

dismisgine C) 

dSP func encodes 1, 20, 5); /* display encoder angle. / 
prt tire () 

it cogs == 0 ). /* if update flag ww 
upcon hop C) War cnt 2 1 up date screen if 

/* Read in botton. e. f 
in F respons a c) 
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switch cc in > = -1 & 2 in <= 50) 2 butts in scin + 1) : in ) 
r 

case 'a' : a station diagnostic display tra 
be ap C) 
diagsta () 
go to a gain 
break 

case a : 1 * in crement number a 
beep C) 
disclay ("\S5C1 & p") ; 1 r turn on auto repeat s/ 
if cphee == & he citable num-hopp ars) A * if last number f 

pho p = & hop table 1 fr nurbar is zero ef 
els Q ?k if not le/ 

phop + - ?t in crement rhuber. A 
dispnum (pho p > 1 g a per 7, 195) a display neul number te? 
brigak 

cas a '3' : 
be epc) . . - 
display c' V 35.15p') • f 
fs the p = phoo -> hopper; A * saw 2 display number a / 
fsts ta t = pn cp-> station; /* lio a c s ration number r / 
on to E. C. /* f l is to uo date 7 

br 2 a.k. 

case 'C': /* earn hopic er service angies a / 
to gee ( ) 
display ('W SS 15 ' ) 1 * turn of f auto repeat it 
display ('W3531 HV 352K") /* clear message are a ra 
pl r n = 2 r n table /* set up learn table pointer ra 
display ("VSS (3 25 HST OPPING GA. THS RER") / r flash message 
stop gath () 7 * stop gathere r te? 
pl r n > set angle = NO . /* clear done flag ra 
nut complet a d = 0 A R clear i done & A 
se rang table () /w set up angle table 
a glrn flig = YES dr set learn flag a? 
if c fault flag ) . 

f start gath ( ) /* start gatheref # / 
display ("W535; 1 H \,352K") As clear message 
display ("V33 s 23 Hus ARNING, HCP Pa R Sa Rw CE ANGS") /* display message r 
while c angirn flg ) /* while learning * / 

dis is gline () 
or ttime ( ) 
dispnum ( encode g a 20M 5) 7 * display enco der ange. */ 
as Read in botton ra 

in a response () 

suitch cc in > = -1 & 2 in <= 60) 2 buttons in 1 : in 
( 
case F : 

if c exit dis 
C 
if ( : fault flag ) 4. 

f stop regath (); /s stop gathere r */ 
lirntable CO ... set angle = YSS 
anglrn flg = NO 
iniangles c) s 
uclearine c s ); 
return 

else 

exit dis a YES 
d utilinens g c 1000 - 5 - 2abort l r n N ULL ); 

- star time c & no exit ) 
o 

break: 
case : 

pair tort () 
upcon hop ( ) /* up date screen k / w 
dispnum (p-hop->hopper 7, 193 ); f : display new number * / 

- break - - 

X 
disc lay ("Vss is 1H v 33 2K") /* clear message r / 
display ('W 5 SS 27HHOP PRS ARE''); f r flash in assage r / 
d so nun ( nu in completed 5 - 25, 3) 7 r display number ef 
fist ce gath ( ) 
disins g line () 
art time ( ) 
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if t wou 
f 

else 
f 

if ( faul 
S 

display c' 
discay c' 
c 2 arras 
break 

case O: 
beep () 
discay c' 
if (chop 

p 
else 

s 
dispnum (p. 
break 

o be ep () 
display c' 

Cas & 

ls tho p = 
list stat 
ent at C 

break 
A P 

Casa F : 
be epack ( 
display (" 
display c' 

rg turn 

break 

1x 
break 
cas a : 

cja faui : 

y 

up con- hop () 

IMPORT UCCUNT fist hop 
IM PORT UCOUNT list hop 

OCA 

dispnum cfs thop - 1 

dispnum (lst hop. 1 

return 

paintert () 

flush out sc) 

p ) 
er f st stat; n <= 1st stat; n " " ) 

1 r n table n . in it2 ... pangle - 5 a stat in ... ser2 up angle; 
l, r n table Cn. ver2 up angle Stast at n ver2 up a ng 
cpy buf ( &d 2 up langles 2 daytime size of (day time)); 
) 

or c n = fist stat; n <= list stat; n + + ) 
C 
l, rntable Cn. in it. 1 up angle = stast at n). Ser 1 up angle 
lirntable n . we r1 up angle F Stast at n). veri upang 
cpy buf ( & d 1 upil angles 3 daytime size of (day time)) 

tflag ) 
tart gath () a start gathere r te? 

v33 C3; 1H v35C2x"); 
V353: 23 HEIT HER LEARN MORE ANGLES OR EXIT"); / A flash message w/ 
p C) /* clear any touches inade while learning */ 

Ar de cremant number ef 

v3314 p") / turn on auto repeat r? 
== 2 hop table C1) / h if n um is zero r 
hop F & hop table nun hoppers 7 a set to last hopper number a / 

/ if not w/ r 
hop -- W# da crement few 

hop->hopper 7193) a display new number # 

/ R set last hopper to b a learned 

V5515p"); At turn off auto repeat # / 

phop >hopp gr /* save number to be displayed ef 
= p hop > station A # enter station number * h 

r flag to update ef 

A exit lef 
) 
V551 Sp"); Whe turn off auto repeat fe? 
VSS C2") /* clear the screen 

return to configmenu # / 

not a botton / E,.... ... 
/ e error of 

go c a ga i r 
rock 

of a sk 
A Eric systic w 

f End for ever # / 

/w End confgang w/ 

/s update screen * / 

A fir first oper w/ 
Wir last hopper w/ 

OS95) /r display first r / 

A 39 S) are display last # / 
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Abstra ct: rout in 2 to call routine t c learn th a jani suitches. 

Author : Srave. Ent. 

Cra at ed: 23-See-85 

Modified by : 

Who at a Cescriptic in of Modification 
an in a as a - - who are up to as so un - - - - - as a sess . . . . 

1 r s a rr it a rr it r * r * r * r * r * * r r s wrr rw rrrrrrrr w w w r r a wres were was a . . . . . . . . . . . . 
include <st d - h > 

a includa < config. r > 
st include <s 3 r vic 2 . . ) 
is include < n in 35 r c. 
is include gins gll 3 g . 

Sec TECN ( 3 x . . ) 1 r prom: a / 
SECTION ( DATA - 1) / w cn board raft: r? 
of C 1, 1 "in enu t c call configuratic n displays') : 

IMPORT UCOUNT listjan 
IMPORT UCOUNT fstjan 

confgjans c) 
C 

IMPORT UCOUNT out tabl2 A output table ef 
IMPORT JAM. TMPLT at table 
IMPORT T20CL jamlr n.f.g. a r flag to learn hopper service angles ea 
IMPORT UCOUNT jamini earn a station prasantly being learned w/ 
IMPORT UCOUNT nu in static ns / e nute bar of stations it? 
IMPORT UCOUNT nun hopp ars fw number of hop pers a / 
MPORT tool anci?cow a 1 r set if encadar is moving a 
IMPORT UCount nuanca teleted: 4. s 
IMPORT UCOUNT activ a sections 
IMPORT UCOUNT. ancid a g; 
IMPORT TOO exit dis wr used to exit during learn to de # / 
IMPORT TME no gx it ' a calls exit no after 10s 3 c - a 
IM PORT MSGT3 L abortlr n /* message to operator. A 
MPOR LONG exitno () it caars exit dis after Osiec / 
MORT wo inian g35 () Wr sets up hop serv table R/ 
IMPOR Tasool fault flag as turge then a hopper is faulted. 
IMPORT MSGT3 rusure : A A3 You SURE HIT AGA Na HT ANY OTHER BOTTON TO ASORT / 

JAMTMPLT ap.ja in 
JAM. TMPLT rp jam 2; 
COUNT in 

ONG critnut 

UCOUNT last suit 
OCA SCC first hit = 0 

wr - - - - - - - - - - 111111111 12222222222ssssssssss 4.4.4.4.4.4.4.4.4.4,555,555 55556 
10 1254.5789 1234567890123456789 1254, 557390123456789 01234567890? 

LOCAL char buttons i F ("xxx xxbb xxaaxxxx bloxxaaxxx xxxx xxx. Axxis xx.cxxx xxxxx xxxx xxFF"; 

set time c 2 no exit 2 qxitno / NULL / 900 ) 
exit dis = 0 - 
first hit at 0. 

nu m = 0 
fistian = 1 
last sui = (active sections - 1) # 2. /* display last hopper for last station f 

- list-jam' = last suit - 

...: fr. Set up the buttons and the text. / . . . . . . .:... . . . . 
agal n: 

paint crt ( ) 

cm t = 0 

clear resp ( ) 

dispnum (num. / 19 S) /* display nuns er 

FOR wer 
C 

prt time () 

dis?ils gline () 
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dispnum ( en C-deg - 1 - 20, 5) 
e if (cnit == 0) A * if up data flag 

up conja in (). /* update scra en # / 
eft - .- 

W# Raad in botton. / 

iri is response c. 

suitch (Cin > 1 & 8, in CS 60) 2 buttons in + 1 in ) 2. ' 
- c 

case a : . A jar diagnostic display 
beep C) 
if c first hit ) 

first hit 0. 
u clearline c 5- ) t 
display c' v35536 HV 53 m"); 
display ("V 53 636 HV 35 Cin"); 
break 

u clearine c 5 ) 
diagjams c) 
go to a gain 
break 

case b: . f : Auto learn 
be a c () . . . . 
display c'V3354, 4H v53 Cin v33556 vs 37m." 
display ("V336; 44 H\35 (TV33 (636 H\33 (7m"); 
if c first hit ) 

( . 
cal jams () 
first hit - O 

:... u clear line ( 5 ): . . . 
display ("V335;-36HV 35m"); 

" 
4. 

display ("\33 (6:36 Hy35C 
'... Y, 

2 s 3 
( 
usy slims g ( 5 & r u sure NULL ) 
first hit c 1 ; 

break 

case a : / w increment number # / 
be ep C) 
if ( first hit ) 

first i t = C. 
u clear line ( 5 ) 
display ('W 35.53SHVSS ri') : 
display ("VSSC & 36 HV 3.5 m") 
break 

display ("\334 p") f : turn on auto repeat f 
if crum 2 = last sui) We if last nurber 

num = 0 1 r n umber is zero e / 
else - f : if not he/ 

run ./ e i r cre its ent number 
dison um Cnut 7, 195) display new number # / 
break 

case 3: war set first jam switch 
beep C) 
if c first hit ) 

. . . . 
first hit 
uclear line c 5 ) 

: display ("V355 36H V33 Cm"); 
. . display ("\53 Cé; 36 H \33 cm") ; 

break 

- display c' V 3s Sp") # turn off at to repeat r? 
if furt Rs 0.) f : if hopper it is zero e / 

cjno jam () f flash error mesage # / 
els a Wr if not i? 

fist jam = num fw save display number ar? 
ent = 0 Ar flag to update wa 

break - 

case C : /* learn jain switches & / 
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bg a p C) 
... if c first hit ) 

a first hit = 0 
uelaar line ( 5 ) 
display ("W535 36H V35 in") 
display ("\53 (6 : 55 H \33 Crn") 
break 

. . display ("V33 C15p") . 

display ("\33 (3; 1 H\53c2k"): 
- if (lst jam g fist-ja?) 

... . . . . . . . - . it is 

disc lay ("WSS: Shiv L I3 FERS TO L ST") ; 
s 2 ep & 2 OO) 
display ("\S35; 1 H \, 33 2K") 
resk 

display ("VSS is ; SHS TOP P.; G GA. THE RER") ; ft flash in essage 
st cag a t! ( ) f is stic gathere r a f 
setia in table ( ) fr set up angle table a 
display ("\SS3; 1 HV 33 C2 K.'); f r clear message f 
disc lay ("WSSCS SHST ch S 5 EING LARNSD") fr display message 
display ("wiss 4 SH CAN PNS FOM E) 
pija in a ja in table 
while ( ; piani > seja rip t ) f it while learning # / 

C 
dispruin (jamin learns a 105) /* display hopper number being learned ef 
pja m2 = 2 jail table ja T-in-learn 
espnum (pia in 22 nuin pins & S 5) 
disins g line ( ) 
dispnum ( encodega M 2G 3) 
prt time ( ): 
fe Read in better . . . f. 

in F response () 

suite C cir > = 1 & 2 in <s 60) buttons in in ) 

ease f : 
if C exit dis 

c a 

if c fault flag ) . 
fs to pregath ( ); / stop gatherer ef 

& ja Trn flg NO 
pjani > satia Tipt = YES 
schedule c ini-angles a NULL ); 
u caarine C S ) 
raturn 

else 
r 

axidis = YES 
u tire Ts g c 1000 - 5 - 3 abort l r n NULL ); 
startine C foexit 

break 

cas a : 
painter t ( 
discay ("W55 SHS ITCH IS 35 ING LEARNSO") f it display ?nessage / 

. discay c'V55. Sh CAN PNS (28 NCHES) ' 
up conia T ) A up date screen he 

. . . . disorium Cn in 7 19s) . A display neut number i? 
m break 

default: 
break 

display ("V333; 1H v33 (2x"); - a *...clear message 
display c" \53C4; 52H v33 (1 K") : . . ... 3 C. ear in essage it a 

E.g. display ("V555 ; 7 H.A.M. SWITCHES LEARN80") . . . / flash message i? . . . . . . . . . . . - 
disc in u T. (nutric or pleted a 3 - 5 - 3) /* d is clay number. f 
sle ap C2CC) f it de lay ref 
display ('W 355 HVS 52 K') /* clear message r f 

air, l r n if g = MO 
sched use C inian glas a NULL ) 
if ( : fault flag ) 

f start gath ( ) /* start gatre rar w/ 
disc lay ("V 555; SHE THE3 LS ARM MOR 8 SWITCHES OR x if") ; far flash message e / 

clear resp () w it clear any to u ches made while learnir g a 

break 

case : A se de cre in ent number ef 
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be ep () 
if first hit 

C 
first it G 
u clear in e ( 5 
display ("\335 36H \53 m") 
display ("VSS & 5 & H \, 55 Cin"); 
braak 

display ("VSSC 4 p") file turf on auto repeat if 
if crut == 0) A r if r i? is are t ( 

nut as tsui Ar set to last oper number ef 
else ... f : if not ef 

A. furn - We de cre?t sent ef 
espnum crum 795) / display nets nu Tiber t / 
braak 

case a far set last he aper to be earned sw 
beep c): - 
if first it 

first O. 
uclearline c 5 
display C's S. 56-yssin') 
display ("W556 SSHV 35 ?t") ; 
break 

display c' V 3.5 5") / e turn off auto repeat if 
if cruit at ?: if number is zero ef 

cific jam () / e flash error Tesage ef 
else A if not w/ 

list ja it is ruits f r save number to be displayed a f 
cnt = 0 r flag to update ef 

break 

ease F. fe exit ef seep-lack () ; 
clearline C S 

s display K'VSS 15 p." fir turn off a ute repeat if 
display ("V35C2J"); fw clear the screer if 

a . . . /* return to confgren u if f 

case 'n' : t errors R f 
gct c ags in 
or eak 

default : 
brak 
X / w and site in ef 

r. Sind for ever ef 

in d confgang ef 

ye-sen-jano An update scree f 

dispnum (fst-jam, 10,395) ; A # display first f 

as dispnum clistian 4 a 59-5) a display as t t f 

raturn 

w ci-no-ja () / a message for zero hopper r f 

c dispiay ("\35 (6; SOH \35 cm") ; As turn off enhancements ef 
w display c'V535; 13 HV 556.7 in NO SITCH 25 RO") ; flash in essage ef 

seep (200) As delay ef 

display C" V3s.61 sh ') f is clear in assage tra 

return 

'-OCA paintert () 
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This routine is called for in the confgains display. 
this rout in G uses th a was uses of fist a T and lst is if 
and calcu at e s the jams in betty gen. 

f 
cal jars ( ) 
C 
IMPORT JAMTMPLT jam table C 
IMPORT UCOUNT be torg let org; 
IMPORT JAMMPT jain table s 
IMPORT UCOUNT chg table 

JAMTMPLT rp jam : 

ONG difspace /* differ ance in spaces between f stjam and l stian irf 
ONG di fan ge f* differ ance in angles b et age en fstjam and l stian : f' 
ONG degjam f : number of degrees of enco der rotati or between arts. A 

...ONG. to tal. deg frt number of degrees between an and jam je 
ONG ints space At number of spaces between a? 1 and jam j. / 
ONG a Tangle x ange that jam j should be service at 
ON 

COUNT tempoffset 
IMPORT MSGT8L bad entry A : Invalid first to last entry. A 

if c fistjar Y = list jam 

utinens g c 400 6 & bad entry Nutt ) 

else 
a 

tempoffset bet or g et org 
dif space a jam table lst jam n umpins jantabie Cfstja in nurnpins 
di fangle a ja in table list jam. even angle ja T-table f Stjar even-angle 
degjan a cc clif space r 560) dif angle) / C listian - fistian ) 

for c j = 1st jam - 1: j > f stiam ; j-- ) 
total de g = ( (list jam - j ) * deg-ja m) + jam table Cistian). evenangle; 
nuftspace total deg f 560 
jam angle to tad e g : 5 & O 
pija i = 3 jam tab a j) 
pardia in unber 
pa?s >n umpins jam table list jam. nun pins num space 
pja m) in it up offset = paris in it 2 up offs at a 

(pjams nurt pins t tempo ffset) it 2 
pjars everange = jamar gle m 
pian -> odd angle = (ja Tangle 180) 360 
parts num faults = 1 
pia is partuxar, a ci 2 - / r jam # for each pamux (O or 1) a? 
p-jan Y chg-address s (ULONG) & chg-table (j - 1)/2 + 1); /* change table address for this jans r 

... p-jam -> even-offset = 2; : . . . . f* two-up even (black) offset # / 
pjam"> odd offset = 1 up odd. ( white) offset 

. . 
o 

return 

APPENDIX B 
A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r - r s r. v e s - r s r. - r r * * * r * r 

: - 2 : , 'f 

reject : C. : C 

Module : in ital; le s 

wer scri x 

As tract Initial is a pie in ears offsets M and a a ran stars cf. cit era c table 5 

Author : T. Route 

Creat a di 23-Apr 85 

Modified by : 

Wic a a 

S - 14 - May - 35 a d disc n of scar routi e le op. ccur sers 

T. R. 7-Nss c: ange gray degs table for O des reading 
if ecce a r is rata in g reverse 

S. 25 - July -35 A c ded in is a lits ( ) to initializa the 
sc it tabla and us ed he cer data. 

were ever w he w w is v we w w w r w w w w w w w t t e war rews it r et w y we w w w w w g g g g sewer r is ef 
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f . . . . . . . . . . . s r. s r r s v r s r. v r r w w w w w w w r r r s w r r r r s p r s r. v r s v or w r s - r s r. v 

f : . . . . . . . . . . . 

r is r cr: 3 s as 3 as first r 
art it s 2 r s a tra offs as a 3 
Err at 3 r s . 

1. fre at le statists t c typ 333 f d e fir, 3 c in S R CE, 
rect for 2 r occer s. a can type is 4 g c r c s : crg 
starts in rre is a c cri e s a ta makr.g. ii. 2 x rig a fruit 
static in nu Tier r a first structur 2 is for the c 
used far any syst a flags n e a ded at 2 r cit durg 

Index in rc rh a CPR table is bas 2d or the nun per of cer in 
spaces from the fault in s arr on f cr a particular cca ar to 
tn a scod book eye location. This dist a c 2 is first lear fied at 
initial learn moda (or learn after stretch) and stored in a table 
pins to eya . The CPR offs at is then calculated on th 2 basis 
of nuns a r of gins times the structure type cf. tha CP3 table. 

Offset into any of the I/O tabl as is on this bour drigs cf a 
Painux board. Thera for a tie following fortula mak as all four 
stations in a fcur box s action the sain a offset: 

offs at = (station - 1)/4 - 1 
2. The titlers will be initialised for a 1 second flash of the 

miss and double lights. Th2 r2 are 124 miss and 124 double 
timers. On a for each miss and double for each hop car. 
The timer address for each hopper is in it is lic ad in th 2 
STASTAT table as miss timer and db titler. 

5. he sectic? outside the loop is to initalie the scan rou tires 
loop countars. The first locp cads the in out table on e word at 
a tina. The loco that loads tr; 2 chang a table is crks on or g is a res. 
So the value of tra sarcond occ ccurtar is ene half the first loop 
counter if it is even cr on 2 half c is one tra first c e c countar 
if it is odd. 

w are wear a re rese war are are a rare w r r r s we r s are e s war w are r s a res r are we arr w e s a r s w w r s ref 

include 3 std. h> 
it include < config. n> 
Pinclude gsar wice. X 

SCT ON C TEXT 4) ; f r on oard rain a 
SECTION C CATA - 1) A r enoard rait: s i? 
ION T C 1, 1 '' ''); 
ISP or UC: U. r u : s t t t c r s f c n:ricar cf c s s' 3 s a t c r s / 

M2 CR s : as ta t) : / station status a 2 */ 
MP cri crg is cle C out ; able in pta') i 2 C3 f * : C Ecl 3 s / 

IMPORT tiss 1 ti Tigr / r first tiss light in a r r / 
MP CRT dol 1 ting r 1 r first do ui 2 light v / 
42 Or c crwti in a r ef flightti Ter hornt in 2 r s rocsts r * 

MPCR WOO c 1 r. T is slit 3 ( ) - Clr did l- lite () Wr light and actic in routines r / 
MPORT V Co cl rh cirn ( ) - clire f f lite ( ) - c. l r convey or ( ) f start garh () 

IMPORT UCOUNT servica angles C A r table of service anges r f 
IMPORT UCOUNT active sections 
IMPORT UCOUNT change counter 
IMPORT UCOUNT pins to bk eye Cl 
IMPORT TBOOL two upc 
IMPORT BOOL angir in fig rijl r in-flig M ja ?n-1 r n flg 
IMPORT UCOUNT call off sat 
IMF OR COL fault flig 

War calip 2 r offset from a arned angle 

FAST UCOUN i ij 
FAST STAT TMPLT rp-stat; 
if I M5 rp in timer rp d-timer 

2 miss timer 
2dbl1 timer - 

pm time r = 
pd timer = 

pist at a stast at 
p-stat -> clip-fail 
pstats fits top 

fw car calic ger failure flag f f 
f w clear fault stop flag a? 

w 

w 

= 0 
= 0 
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in unstations it cactives actic is & in axi un ruino er a f hope ers R f 

for is a ji i <= n unstatic ns it + . . . . ) 

pstat is as tastati A r or are fer his hear r 

pstat -> station = i ; Aw see n rurber & A 
ps tat-> chg address = CULONG 2 c h g table c if 4 ) it 
ps tat-> out address = Ut OSIG) & cuttable (j (4) 
pists t-> in paddress = CON3) 3 in pit a bla ( i? . ) 1; 

osta t >p in ux hop 2 
pstats in is stir er pitti in er 
ps ta t > dblitima r = p dit in a r 
ps tat-> clip fail 
p-sta t > f its top 

f a charge table address for each static in f 
Ww our table address it f 
far in cut table address for ea c s sist 

s g 

A r station number of each Dai ux * / ro 
f a niss lit a tiner for t his hoc er f 
f is deubs lit a tin a rifer this hop a 2 r * / 
f r clear calice r failure flag / 
/ clear fault ste flag 
f is rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e r irr r * * * * * * * * * * * * * * * * * * * * 

initialize all the miss and double light ties 
A. 

: t w 3. 

pm ti in a r * - : 
p dt in er - - . 

A wir e i r is se e set a e i t t w w w q is ear e s we r e g is sw is w w w w w w w e s are e s war es 

Initialize s can ers loop counters. 

fe a a few x it as a w w if r s r s is a c is a less is a r s ears we w w w r s e s is err was e r s a r s r. ss 

if c active sections .. 2) 
change-counter = (active sections - ? ) / 2 

alse 
charge counter active sections / .22 

A ?et e i r war text are see tyre a te exe le set it e i e i t w r s are in a se e i aw we rese e i set 

set timers for conveyers lights and horn 

set time (8 convtimer circonway or 0 (0NESEC r2) ) file convey or timer ra 

sat time (2 eff-light-timer cl ref flite 0 (CNESC 60) ) /r efficiency tian er r/ 

set time (2 horn-timer, cirhorn O CONSECs 3) ) ; fe horri titler f 

sat time (& stop start fstart gathe O S far re enable the gather er ef 

f is a rare a war arr w w w w w w w w w w w w a s we are war w w w w w w arrier as a ser 
te?tig - clear out earn mode paramaters . . . a ter it should be in raft 
and be cleared on p ou er up 

a a a rar extee e i r is see e : ye ire see are e i sr. . . . . e. es e trie re r le rear se r f 

fault fig E - NO 
an grin flig N 
rjir inflg = NO 
ja mill r n if g a NO 

reur 

/ . . . . . . . . . . . ess a r s s e er r s , s a r s as a re r s r. * * * * * * * * * * * * * * * * 
e ? 

- was y 
V y Routin a to in . . . . . . . . so . . . . is a 

8 

. . . . . . . . . . . . . . . . . . . . . . . . . . e. e. we w w e o as s rew F * * * * * * * * * * * * * * * * * 

in is pil its ( ) 

- p OR. UTINY used 
MORT UNY us a dent 
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IMPORT SPLIT TMPLT splits 3: 
IMPORT Te OC go up 
IMPORT UT INY last page 
SPLT TMPLT rps clit 

UTY ni 

last page = 3 /* number of p a gas in split ?nake ready ef 

p-split = 2 splits: 
for (n = On g2 13 in t ) 

C 
for ci ac O i <= Sit + ) 

c 
ps clits sci thcc sil F O a ci aar all hoc e g ris a 

p split->feed = 3c. split->splith cos 1 A r reset split feed pointer tra 
if (troup) 

split->numb coks = 4 fe set no of book split te? 
else 

s 2 p split-> numb ocks 
psplittt 

r 

for cn = On <= 2Sn T. r.) 
us 3 d Cn = 0 f a clear used hooper list s/ 

us a dc n t = 0 

ra turn 

w 

A rew war w w w war war w seg w w e g a war w w w w er w w ever to w w w w r s r w w w if r fir w w w to w w ir 

ar r curine to clear the cut u : tab a 

w we war-r war w w r s war e g g lew r s r. s. serve we w w a new rar w w w w w w w w w w r r s wire? 

IM 9 ORT UCOUNT on is s. Task () : r cutput static n miss light mask table ef 
IM PGR UCCN oldbirti ask Wr cut cut do u cla light in ask table 
IMPORT UCCUNT cinnmask j: Wr output hopper inhibit mask table x/ 
MPORT UCCUNT os to a mask . 
IMPORT STA TMPL stast at C ; * - 7 station status table t / 
IMPORT UCOUNT out tabla : / 1-0 tables / - 

c routable C) . . . . . . 

UT Y in at ST Staff - Pulf rests t f stion status c oint 3 r fc r tr. is cc c 2 / 
ST UCCU in c. 

UC Cui T rp cut til 

out table C)} &= as top Task f is a lot star cf g a rer 3 r * / 
num stations a cactiv 2s2 cric in s & A s maxiu in number of co ers r / 

for (n = 1; n <= nu m stations in t + ) 
C pista t = 2 stast a rin f address cf status table for this cc c 2 r * if 
hop = p stat > b mux in co 
pout tbl = p stat> out address f r pamux output address * / 
a pout tbl, 2 = To do Task Chop f is turn of f db light & / 
r p out t5.1 & 2 on is sin a sk Chop) / e turn off miss light ra 
a poutt bli & = 0 in him ask Chop f : enable hop to feed t / 

return 

. . . . . . . . . . . . . . . . . s r or rr rw r s r. v - r r s r. v r s r. ss - r s a r r < r - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

n 4 P. . . ; , Y 

Module : iria arr 

W2 rsion : x 

As a sec : r; it iai ice sci e due list for learn to de 

A uter : T. Rcue 

Created: 31-JUL-35 
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Oescribrion of Modifi eatio in 

88 

change fist hop to fst-sta t and lst hoc to list stat 

A a r w w r w if a r s w is . . . . . . . . . w w w a w w w s os ss 

s a r. 

is r a ut in 
de sea f. 

. . . . . . . g : * g l r reas . . 
e i t t t c is Err is 

for 
or or is 

a r s r. r * r * r * r * r * r * r s r. v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . / 

in clu de 
it include 
include 

SEON ( x 
SECTION ( p A 

N ( 
U 
S : & 
UCCU 
UCCU if 

!-PORT 
to CT 
a Cai 

UCCU 
C Cui 

WOO 
C 

a 

w 

3.2 

LRT-PL 

FAST ST if T M P LT 
FAST L RNTMPLT 
FAS UCOUNT i. 
UCOUN hop 

nurn torn at O 

pist at is 
print asb e = 

gst c > 
g config, h> 
& servica e > 

4) A refit 
1) f is on to a 

1 ... is is cr 3 
st as a 
is is is . . ls is 
act was 3 c t c in s 
crg a 'b i. 3 is cit a 3 
r n ta' e 
is a i Task 
nintel rr 

set a ng table ( ) 

st at 
sol r n tab a 

ep in p to 

& stast at fist stat 
&lr in table fist stat. 

rea rain r 

A as t c c s si " .. 3 

a 

As a car is a a c s 3 
f a nurse r s f rocer 

for ( i = fsts tat i K = list stat it pist at pil r its bl2 " " ) 

pin otb 
ps tat->pinux hop hop 

if c ( p-stat->physical ) 33 cro-ins to 1 3. i 

else 

pirritabia -> set ang, 3 = 

ps tat-> in paddress 

ps ta t > active 
{ 
ruit or rif 
pl rntabi g = 3 r n table 
plr m table -> station = i 
print able -->l rins rwang 
pl. rritable > nun tries as 
a. 

C 
pl. rntable > 1 rns r vang 

NO 

ini-ver-angle () : 
A te 

all out earning of 

r n table CO - set a ng 2 NO 
lir in table CO) ... irns r van g = NO 

return 

far we e w w w w w a R r te r w w w w w ews w w w w w w e w w w is a . . . . . . . . . . . . . 

Fine 

s 
to 9 
3 r n 

wr w w w w se a few a r a E wet r it we are n w w w w w we v c s see w w w w w w se e s ess e r s r. ss. A 

in ilr in tab e () 

f : : Fis E ( ) 

3 sat a resear 
is a , i. 2 is 3d so a 2 

their service arges y at 

A r 

hoc per service 

in cut tabla address for 
s fre 

sui in ask Crop ) 

i. 

y S 
s 

NO 

a l a s t 

s in it: cargi ? So i r is 2 
car te e i r cer s r. v . 

22. 

this to a cer 
statiens pair ux co er numbar (O. 125). 

e 

a f 
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COUNT i. 

for c i = 1 ; i <= n unstations: it - ) 
lirntable is . in it up single = l r n tab 2 i. i* it2u o a ng is a 999; 

return 

f . . . . . . . . . . . ss e r r s . . . . . . . . s vs - s r. p r s r. v r r r r r s f r s r r s r. v v v r w r v r s e o w w w w w w or os 

... - 

EY Y 

Project: CaCO 
vs. 

Module : lirn hops ... c 

Version : x 

A stra ct: learn the phy is ical ob cers. 

Author : S. ENT (Parts con ad from T. Rou a) 

Created : 23 - Apr. 35 

Modified by: 

Who Oat a Description of Mc dification 

a rare are war arr sv e arre r arr w w w w er r n e s war w w w a new r r rw r s et a r he ear se n w w w r rw t e i s w w w irr w w re. 

k's c > 
Kco in fig. r > 
g service. 
C; i3Sr. c. n > 

l 

c 

O' ( EXT 3) A r circ w/ 
Oti ( A f 1) A r on 2 oard rer of 
1, 1 ''} 

A IMPORT UCCU fit numroc cars f tcts: i , of physical hopic ers 
IMPORT TIME DAY dist at 
IMPORT TIMEO A. Y day tiring 
MOT TOC st at nums 

lirn hops ( ) 
C 

IMPORT SOOK TYPE books (; / w sock naker hopper array w f 
IMPORT STAT TMPLT stasta t ( /w station status table 
IMPORT UCOUT in ptable o 

PORT CUN nuins tarions 
IMPOR, UCOUNT is utimask / a cab c or input switch Tasks if 
STAT TMPLT p stat 
UCOUNT a pin otbly 
UCOUNT ij 
300 KTYPE rp book 
300K. TYPE rp book2 

far input table address for coper a f 

epy buf ( &dst at 2 day time size of (day time) ) 

pist at at &s tast at 1 
numhopper s = 0 
j = 1 : 
for ci = 1 i <= n unstations; it +) 

-- 

pine tbl, F pist at > in paddress 

if ( ; pinpt bl 2 is aim ask pist at > p?r.ux-hop) 

pist at ->c bisu is YSS: 
pista t > physical = YSS 
ps tat-> active = YES : 
if c stat nums ) 

ps tat-> hop per = p stat -> station: 
else 

C 
pist at -> hopper = j. 
j++; 

?t in ut address. it? 

... / e hepper presant r f 
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fr for n cut take it car physical sw 
A default to active a? 

- actual hoc car a f 

f * temp... later learn mode cc es 
* /* default to active re? . s 

nurn hop pers 

els a 

p stat-> cb is u = NO 
pista t > physical NO 
p stat> active is N 

f sts - x roper 
s 

s r we -- 

f or e g a w w w r s a w w w w a r s e i t w w w if w w is a r w w we r s w w w w w w we 
w 

s Initia e the cok a kar array. 

e s is a tew are a se r s he w is a w x w w w w we are we e s a w w w w ref 
plbo c k books 
ps at F as tast at 1 

for, ( i t 1 i Kit 12, it + ) 
- 

if p stat > physical) 
C 

if (p stat-> active) 
p book -> book il e osta t > station 

else 
pbook -> bock (i) = 0: 

else o 

p book -> book i = 255; 
p-stattr; 

is and for ef 

pbook &books C 
p book 2 = 3 books 1 

for ci = 1; i < 16; it +) 

cpy buf (pbook 2 cl book size of (BOOK TYPS) ) 
p book 2++; 
end for a f 

clear hops ( ) 
ini hop pers () 
rein itables () 

e turf 

e i t t e i r are e i s w is terre e a exer eier rew we 
s r 

routine to set up physical hop. p 2 r list 

at a terre a tree are sew see a rye wers w w w w w x r ear w w a we a t t e s s r. v . A 

clear-hops () . . . w 
C - . y 

MPOR HOPSTATION hop table C); & 

92 
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e 3. e a d s . f s 

in iheap grs ( ) 

IMPORT HOP St & T C eptabl2 
IMPORT STAT TMPLT stasta t ( 
EPORT UCOUN nu stations 
IMPORT T3COL tug cup 
Oui i r 

HOPSTATION rp-hop 
STAT TMPLT restat; 

phop a hop table 
phop->hopper = p hop -> station = 0; 

phoo F & hop table 

if c stat ults ) 
C 

for c i = 1 ; i <= nunstations; it 

st & stastati 
ps tat->hopper := 0 ) 

s 
if ( 

phop -> hopper = p stat->station: 
phop -> station = p stat> station 
phop+ r. 

for (i = i <= n unstation si) 

pstat is & stal stat (1) 
ph c = 2, hop table is 
phop shopper F is 

fer (n = 1 n <= n urn stations: n " " ) 

if (ps tat->ropper == i ) 
: w C 

photo -> station = n : 
'reak 

else 
p-sta t ++; 3: 

f ( , ; cus 

fe - c = ; ; ; K = n is . . . . c is 

a 3 s is a ri 
> cag 2 a n = c i 1 ) ; 2; / for 2 c set use c 

return 

v w w p w w w { r s a r is s w w w w w a is a a s 

C - Y 2. og 5 
Y : RES cap . . . , 4 p. ; , Y 

EEl 

. . . . . 
Project : C a 3 C. 

Module : rear . . . 

wers on 

A stra ct: - 2 in r n reject servics anges 
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Author : R0. 

Created: 1 C-Sept-35 

Modified by: 

Wre Oate Cescription of Modification 

T. R. d 2-EC-8s don't check or stop for both arm positions if present 
was a y we w in a w w w w w w r e o try gree w w y war w w are he he arre a few e new see : w w w art of w w be a rare r W 

include gst 3. h > 
include < co c. n > 
include g servic2 ... ? 

Fln clug a Sr. 
it in cluge gris go.g. n > 

SECT ON & T. G} /w on ord rai: A / 
SECTION ( CAA ) At on cird raft; w A 
INT c. 1, 1 '') 

/ a as s a se r n is a r w w w w w w w r s r w w w w re r r s r a r as a war r n w re r w w r a t w r rw t w w w sess . . . . . . . . 

ROUT If 5 rje a rn ( ) 

This routine is to be scheduled from the 10 m sec in t2 rrupt routine whan a ver 
the reject angles are to be la arned. It will scan to see when the latch 
inputs are present. That angle plus any offset will the n be the new service 
angi a for the latchup or latchd cun. Two up op 2 ration will have cre for 
each 14 in chain cin space ut hich utill be 30 degrees a part 

the back ground r cutine that initiales this routing gill be recuirad to 
initialize the correct paramaters and display angles as learn a d. The 
sequence of a vents are as follows: 

1. Stice gathe rar 
2. When 'no ?now a ment sensed cenc move = NO) the n is r te in ice r ( ) 

this utill cut ricci e s in the entir a racauay . 
5. Clear required parameters : 

flu ?arjangles cu count F O) 
prev learn cu count & = 0) 
Chg table irjl di?task and irjhd mask 

4. Set rijlrn flg enable restart of gath a rer and tell eparater 
5. Display dwell argl gs as learned they are put in prawl garn C4 as: 

previl earn CO > lo y du Qi (1 up odd p in 2up) 
pre-learn C1 -> high duall c 1 up odd p in 2up) 
previl earn 2 > lots dual cew an in 2tup) 
or evil earn S > high duel cew en p in 2p) 

6. When all angles are learned: 
gatherer stopped 
rjdon a fig set 

7. When no movement and rid one flg set the disclay routine should : 
is r to inian ges c) 
clear all miss and doubles in chg table for all hoc cers 
clear i3 a r n and good bock verify in chg table 
clear ril 3 arn flig 
enable gathere r to run cc. r s too bit) 
prompt operator of success 
twait for furtherer instructions 

Srror test uill consists of: 

if no latch signal in alloted of tries then system stoc 
... if either up or down latch in is sing then system s to a 

Appropiate error messages are displayed in message loggar for each 
* r * r * r * r * r * h at r w r n r a t t w w w w w w w w w w w w arrrr e w w x sers w w w x rear w w w w we as a was a e s a f 
r laarn ( ) 
( 

MPC2. T day . T: , ; 
Mo ORT dr 33 ec 
IMPORT di 2 r 3 is ct 
IMPORT r 2 juic ( ) - r side in ( ) ; 
IMPORT RJ TMPLT rj-2 in 3- a gi e s 23 : 
IMPORT R.J. T. MPT rJ ru can glas C. 
MPORT UCOUNT or 2 was r n 2 
MPORT UCCU nurr jangles 
MPORT UCCU r. n : Trri as 
IMPORT 3 OC rj l r n if g 
IMPORT TO rj- do n e flg str trn; 
IMPORT UCCUT c 1 g tabl2 
IMPORT UCOUNT i-rjld-in a ski i rjrd Task ; 

  



MPOR 
MPO at 
MPORT 
IMPORT 
IMPOR 
IMPOR 
IMPOR 

Mport 
IMPORT 

Port 
POR 
PO 

IMPOR 
POR 

IMPORT 
IMPORT 
MPORT 
IMPORT 

. MPORT 
IFOR 

PO3 

97 
MSGT3 . ril dris 
MSGT3 . rih drsg 
MSGSL norriss 
MSGTS L. b. risins st 
MSGT3 . railriss 
MSG st reiin up 
MSGT3 . . rein 2 

SOC ticua 
tCON anc deg 
a CO an in ove 
300 ricross 
3OC ristartz 

UCOUNT fist hop 
UCOUN list hep 
UCCUNT fists tatt 
UCO UN nunc cap at 3 di f 
300 angr n.f.g. A st 
COUN list star 

HOPSTATION hop tab a 
UCCUT nurshop cers A se 
T3 OC start at zero; 

FAST UCOUNT plch stb ...; 
RJ TMPLT a prjone 
RJ TMPLT reprity a 
COUN tinpang 

if crijdone flg encio v 3 ri 
return 

pchgt b = chg table 
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/* reject log dry ell angle all ready learned error a / 
/* 22 c high day all all ready learned error / 
f in g sat a signals at all error sw 

c duel signals at same time arrors / 
/* c s is a ta e reject laar in angi as ef 
A * in a reject is in 1 uc but controls in 2. / 
/ the reject is in 2 up but controls in 1 up, ef 

a dr First a yi call hocar number a f 
A re east pyca hoop 3 r nutriber 

first physical station number ef 
Nutriber of c coars earned. 

er; true hoc per servica a gas tail be earned wif 

Nu?rar e o cars in a sys a T ef 

fy point 3 r to incus chang a table e / 
A cc in 2 r c. rage c gate a rig a tab a ra 
/ us g g c tric old diffs rants battle an angles. / 

start 

fr check if both latch up and latch daun a ra an at the saing title . * / 
if ( ( a pichigt bl & iridira sk) 22 

: it pchg toll & irild mask 
it p chgt bl & if jhi di Task 
sysms g c 0 - 25 ris-msg/ NULL ); 
enablerg start 
re ri 

1u c 3: IP . 

Kr e.g. r. 2 irgin a sk) ) 

if cc stb. 2 i rje as k 

sy sins g c () &r jnd its g NU - ) 
an a blar a start ( ) 
return 

previl earn G = encode g; 
nutrian glas 

up a C. Ori. 

if ( * pi chgt bl & irih din ask ) 

* c chgebl & = irih dims sk fx clear out it i? 
previe arn 1 = a red a g 
if c : prev-2 arr CO (previl earn CC > previl earn ) 

systis g ( CM. & rid its g NULL ); 
ena big restart () 
return 

nu? jang as 

if C ruin rangles F = 2 ) 

time is g c 53 - 4 - 

cing Ck if 1 3 arried angle has changed by more than 5 dagrees. 

prior e = 8 rior sang es O. 
trip ang absc prior e > a ng I e - previl earn CO ) 
if ( prjones a gig tin pang > 5 ) 
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will ear re 

A RGN) rejuic 
ene-> angle 
ne-X reu tin a 

e p-rj 
pric 
prior a -> tely - O 
prion a a 
crjong "> a in gle pre wear in 
prone -> routine F (ARGINT) raid own 
prior a > t c is a C 
cpy buf ( 2.d. l r a ject 3 day time site of C day ine) 

if C pre will earn O < 120 ) 
C -, 

sysms g c O 2 rejin 2 up NJ - ) 
fs to cre gath () 

r: 3 = YES 
firr - g = , C 

f ( 5 r - r ) A se if is ricc 3 

f is thco = - cetals 3 . . c 2 cer 
fists tss = hecta () i 2 ( 1. s. 3 ic r 
ls the p = h cat a ble in un-c 2 r s 3 c 3 r 
sts ta t = n ept at le Cn u T. r. occ 3 r s , s: a tic n : 

ruinco Tp let a d = 0 f r n ic cers his v 

f : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
fe The or cer of the ext in 2s are 
an gll r n flg = Y S S rt l earning 
set a n git a cle () tisse ser 
/ . . . . . . . . . . . . . . 
start a tero F 

return 

als e 
f e s r. w w w y a rae it re - set is reir we series rate e i e i s e err he series e ery 

tuto up learn eject angle section 
war are rare see are r set or r s were g : e see war sew sees e er re rew arte e see a e i t e 

if ( pichigt bl & irild Task ) 

pchgt) i 2 irjld Task 
if C prev earn O 

C w 

sysins g c O 2 r dims ga NU) 
e enable restart ( ) 

returf 

previl earn CG s encode g 
numrian gest 

if epicgb. 2 irji dri ask ), 

* pc.hgt bl & = i r jhd in a ski 
previl searn C1 = en cd e g : 
if ( ; p r a wear in CO (previl earn > grew 2 arr, 1. ) 

sysms g ( ) &rji dims ga NULL) 
a rabi are start ( ) 
return 

nu Tir jangles th: 

if cru Triangles FF 2) 
C 
time in sg ( 500 4 & rejlms g NUU ) 
piritu o F 2 r j to angles CO prev-learn Col ) trip an g = absc prj two -> angle 
if ( ; piritu o -> argle tmpang >, 5 . 

rt a > 3 r gia 
ri: or cut in e 
rt o X ticuy 
rt to 
ritus c > 3; r. gl 2 
it to -> reu tin 

E 
its 
two dange 

ar 

i a. 

a 

i 

100 

be a n e a ria at 

cer an 
: A 
ce 

) 

f : clear out 

A clear out 

. . . . . . . . . . . . . . . . . / 

st ef 
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piritus c > routine 
prit to -> tely C 
c cybu f ( 2 cl 2 reject 2 day tir; 3 M 

CAR Glf ) redo in 

six a cf C day time) ) 

r n > 18O ) 

sy sits g ( 0 2 rejin 1 up 
f stop regatin ( ) 

NU 

rid one flg Y S 
rjlrm; fl. g = N 0. 

if c strilir in ) A w if in ripe le start set up for lear ring he angs r f 
C 

fist hop hop table 1). hopper 
fists ta t = hop table C1 ... station 
st hop F hop table numhoppers ... hopper 
lst stat = hop table nu Thoppers ... station 

nu? completed 0. f is no hoppers have been earned ye. f 

/ ; ; ; ; ; ; ; ; ; ; ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : ::::::::::::::::::::::::r / 
file the order of the next 3 lines are in portant rf 
ang rn fig at YS A start learning. a 
set ang table () fe initialize service table for a a rift. g. f 
f is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . / 
start at zero = No 

return . 

a 

if c rjcrossz ) A cross zaro trf 

rjcross z = NO 
if c : ( --rinum tries ) ) 

C 
sys insig (O & nor j-in sg NU) 
enable restart () 
return 

PGR ji 
42 C2 u. Cuif 
M2 R J C 

enabler estart ( ) 
r 

prawl earn (O - 
or a wearn (1) = 0 
r is tart z = 0 
rinum tries = 4 
nuarjangles - 0 
cing table (0) = i rjid-mask & irjh d-mask 
outtable (O) = a -stop-mask f r step gas ene rer r 
return 

A . . . . . . . . . . . a w w r * r * * * * * * * * * * * * - r s rer r s . . . . . . . . . . . . . . . . s r. s r. Y * * * * * * r * * * * * r * 

Project: 

c due ; 

ersid f : 

As stra c e : 

Author : 

Creat a di 

Modified by : 

We 

earn servict 3 

se 

s 1. 

C 

a s ic in in ser sig as aid car 

s 

s 

S5 

8 a s a Modifies Care as critic in. cf 

ress see r is a see r we we w arr r w y fes war w r rw w w w er w w w w w w w w are w w w w w w r s - es e res e s r. sew 

ii include g5 d ... h > 
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include <servic2.h> 
Finclude < config. h > 
include Kinri 35r rc. X 

is include Kms glog. hx 

S C T ONC XT (). Wr on board rain ra 
SCTION C CATA - 1) Wr cing card rain ra 
INT c 1 1. '" 
/ . . . . . a r n e s w w w r * r * r s r * r * r r P v - r s r. s r s w - r s r. e - r s p r s a a r - W - r s so e s so . . . . . . . 

Finct c ? : is a r in c : r ( ) 

in a curt c s 2 
fer each n cop a r. c. 
tn 2 learn cro c3 iss 

1. Pur his recuting on tre sch, a dule st a t t 2 shift ancie 
and a l l r app 3 r s to ice servic 3d a 3 i r it circaiata angle 
service routine ill c e l r n is r w). 

call in ill r n car ( global - first r, ca 2 last hoc) 

2. Clear strt count in g which will b2 set on c3 a hopper has 
recorded its first feed. 

3. Clear learn eye and bood book verify eye change table values. 

4. Clear cut RNAs. 50-> set in spt 

When the fed bock gets to the learn eye the stast at table uill be 
us dated uith the appropiate value. The next hoc per to be learned 
will be placed in the flag hopini earn. When all stations have been learned 
the learn dia play routine should ree stablish all service angles via INIANGLES 
after the gathere r has corn 2 to a stop. 

then all hoppers hav a 2 arried their insertion points then a campletion 
flag will b2 s at . . . which is RNFL AGCO) > set inspt 

Variables used are : 

strt counting set in l r n serv) when a hopper has feed and counting of 
chain spaces is to commence. 

hopinia arn contains the station number under test so all 
others are bypassed. 

pins offset -- number 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 learn a de 
the learned value and the number of tries to learn it. It is far Tatted as follows: 

RTMPLT 
C 
UCOUNT station station number 
TSCO rn in slot yes if to learn insertion pt 

- T800 l: rns rwang yes if to learn ... service angle 
-. UCOUNT num1 upo ins number of pins to learn eye. ... 1 up 

UCOUNT in it.1 up angle service angle for this hopper 
UCOUNT in untries o a tries to g at a miss 
3 OC set angle . hop has learned angie 

T3OOL set in spt hop has learned insertion pt 
UCOUNT num2 up pins number of pins to learn eye. . 2 up 
UCOUNT in it 2 up angle service angle for this hopper 

e. . . '' . 
s 

A C 2 CC 
3- (2 c r s A w f 
42 s -i i r 5 A r c 2 
:4 PC 2 c it 
i: P C R Rif lirrita 3 253; w 

4. CRT is 33 st r - c. 2 unt in g e a r n a nic Inc v c : ... e. 
M. Grif UCCUT i-li syen ask / ig v fyr ask oc on vitask c-taca mask 

IM PCR; SAT : P - r s as a t}; -- 
M2 OS UJ; c inst & b : 3) outta D a 
IMPOR UCC os to clf ask oit is si?task 
IM2O2. MSG is L. in risis g 
IAPC RT MS 3 T 3 in 2 ims g 
IMPOR, UCON * c next co 
IM POR UCCUNT h coin garn 
MPCR UCOUN fists at 
MPO 2 UCOUT 1st star 
IMPOR Ta OO fault flag 
MPCR, UCOUM let org/ be to rg 
IMPORT Ma convti in 2 r 
MPORT T3CO ja Trn flig 
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MP or sco in start strt rn 

learncarc in c. no inc s 
UCOUNT incino inc 

- 

UCOUN apchgebi 
RNTMPLT r pil frtacie At cle in to pressent testad hop oars entry wa 
sfift MPT is st; 
UCOUNT pout tbl, 

if (lrn-table COJ. set-ins-Pt f it if a finished just get out it f 
return 

out table CO = c tape Task m e /r turn on tap as a / 

if (strt-counting As dc rit do any ting t we have a good feed f 

pl rntable = 3 r n table Choo-in-learn 
pength = chg table fir boek not rejected 2 ef 

if c pchgt bl & igw fyri ask ) 

tre higt bl & Tigvfy mask f clear out bit in table ef 
outta b. 3 CO = Ostop Task f is state gathere r f 
systs g ( ) arr j in sg N. 

if ( p chgt. b 2 illey an ask ) f r at the learn eye yet f 

r p-chigt bli & = i. i. eye mask A clear out it in table r f 
stir tice unting = MO: w far a lo y next hop is a r to be set up a f 
printabia -> set in spt YaS 

rntab at a get rext hope er in fic # 
out-table CO = 'o-con v. mask: / e turn on convey cr 
startime (&conv-timer) : . . . . fit for a sec ef 

8 w a w s 

while ( p r n table <s & l r n tab e Cls t-stat) ) 

if (crin a 'cle > l r - r s - c 2 s sists sprint a i 3 >s 3 c n : . crys. . ca 

sc in less r in = c l r s 2 > si s is in 
i su 2) 

airn: s is a -> nu .2 cc in s = c : 
w P 

rr ta: 2 > r, unliucci r s = G 

outts 2 os cer ask A r s tea gat n Gre r it f 
tiina its g c 10CC a 4 2 in its g NULL f r cer is a ted earn to da in see age * f. 
lirn-tasia fol. s 2 - in so : YS A indicate all completed * / 
hooi ril 3 air n = 
str sea unting = No 
reini rabi 3 s () 
if ( tui oup 

epy suf c. 2, d. 2 usins - 2 day time si23 of (daytime 

for ra initial see tables (sta stat) f 

s 

els 2 
cy bic g d1 urlins & day time sit 22 f ( dayti ne) 

A . . . . . . . . . . . s - w w w w r r s r. v c r * r r * * * * * r * * * * r * w w w w w w if r s - r s is a r s a r is 

as the ic criti or c f ; it as tra 
use a s 3 rates to that it is in fic wrait 

ce car go r a .3a r ? an not a gain is a r gia a 
a is . 

1. in a tail e s is is car c tyr 2 de f defined in SERVICS. ri) contains enough 
role in for 12 . ric cat a rs. Eac type is a C arc r ds c 1 g . The first station 
starts in in a sac era s a is king in c 2 x i ng a ?i ultiple of the 
station nun of the first structure is for the offs et and gill be 
used for any syst in flags needed later on during devel opinent. 

. . . . . . . . . . . . . . . . . . . . a sea e rews e er ete r s r. w w t t e i t w w w w w r * r * r * t t e i werf 

MPORT STAT TMPLT stasta t f : station status table * if 
MP or UCOUNT runs sations 
IMPOR COUN calcffset f is caliper offset from laarned angle ef 
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IMPORT UCOUNT filo ffs at fe fault to inhibit offset it f 

re-ini-tables () 
C 

FAS UCS is 
FAST S AT TMPL as at 
COUNT tamp-offs at : 
ps ta t = &s tast at /r pointer to first has per s / 

tempo ffset is bet org let org 

for cit i <s nu stations i++ as ta t + ) 

if c touc) 

pists tX car2 up of f = r n table is nun. 2 upo ins tempt offs et 
pstats fit offset = p stat -> c or 2 upcff t 2 * pi stat> odd even; 
ps tat->ir is ffset = a stat-> f l to ffs a t + fi offset; 
if c states a r2 up angla g g state v2 r2 up a ng ) 

ps tat-> in no ffset + = 2 ad 

as 3 

p-sta t > car-1 ula f f = l r n table (i) num-1 up pins t tempoffset; 
ps ta t > f it cffs 2 r = c is ta t > ep r1 up eff t 2 + p stat -> odd even 
pista t > in hoffset = p star -> fit offset + fic ffset 
if c as a > ser1 up a rig la C osta t > v erupang ) 

as ta t) in effs a t + = 2 
s Y 

A w is a r s or w w w w if we w w x t t e x s r. s r. s r s w w w w r s p s a se v i r war se e i t w v e i t t w e we e g r is s w w s 

urce c : 1 r is a rv ( ) 

roccer urger 3. is funct 3 r is is 

1 star is a st st stion cf list (fs t-sta t to list stat) 
and sets ion nu; it be r in hopi riles r n . 

2. by casses a c er during this h co per in test ... if they 
if etic site a fes a th a gat a rer is stopped since it reud scretly 
u o the urn to 2 r of cins court 2 r is her it gets to the learn eye 

S. checks for only one feed for the hopper under test and if so 
stops the gas the rer since this you d also scrat up the test 

4 giv e ea c in hope er under test to 'get it on' in four tries and 
and again stops gathere r if it does en 't 

variables and tables used are : 

sation station in urber at this ange (passed as tely) 
h cp in earn - - - station that is presently in test for a arn . 
stir to curring set then a hop per is in test 

war es e s was a tear w w if e i r arse a series w r s : war w e w w w es e a r w w it e i e s is a serves war es e i ef 

i-Cr is C ulti-fi 
- p ORT 3. L s : sista t 
4 PCR 3 cit rer; 
A PCR T C P t c or 
PORT CPR - P. rec ric tr; 

lip C R T CPRT: P L r cer 3 inct 

MP OR UC OUI e ts cla 
IMPORT UCC if i: a pl. 2 
IMPOR UC GUN i ssi, ask 

- p OR UCCU i it ask C. 
MPORT UCOUNT a s sm ask 
MP OR COUT o o pr; a sk 
IMPORT UCOUNT oi nh is ask r IMPORT MSGT3 L if eed- is g/l in iss-msg, uring-feed ; 
MPORT UCON haci in l 2s r n 

lirns er v C station) 

ULONG station 

A fl. s. s. set f cr r a sist r cut in a for in reco 2 r s roles e / 
/* at c in can figura tier in a run as a 
f 2 r s : of cic r r a sigt et / 
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/ c. . . . c in r a sister - certains cak Takar airc 
/s cres 2 r car crits r of 
/ r a rc a c crass f CP2 to s/ 

?t output static n iss 
A r cut cut gathere r s to c s 
Wr output hopic 3 r inhibit ra 

/ w change table pointer for aco rociata station 
1 r output tabla pointer for a cer opia re static in a / 

/r hoc par num Ser of each pamux c 1 - 4 ) r / 
wir station status pointer fer a porcibiata station 

fr if all finished just get out ra 

wn station status for this hopper ra 
/ e change table address for this hopper w f 
Wr eutput table address for this hocar W 

/ cainux offs at for this hopper trf 

UCOUNT rp chg b 
UCOUNT rp out tal 
UCOUNT a pinctbi 
FAST COUN hop 
FAST STAT TMPLT rp stat: 
FAST LR NTMPLT r pil rntable 

if (lrntable CO ... set inspt 32 jam r n if g ) 
return 

pista t = 3 stasta t station 
p-chgtbl pstard chgaddress 
pout tbl, psta t > out address 
pin otbl ps cat"> in address 
hop F pista >p Tuxhop r : 
if c (station = hop-in-learn jam l r n if g ) 

war if the select 
easier set up with the simulator. ... be rare on the real machine 

110 

if sect 3 d and a feed seri ced and its onysical then error this hopper 

p-stati> physical 22 pist a t->fst verify) 

out table O = os top in a ski o 
fault flag YES 
psta t > f its top = YSS; 
* c - cut bi i = 0-1 iss-mask chool 
kill time (ps rat-X misstiffer) ; 

?t indicate 
f ir 
A se 

and uhich hopef ef 
light failing hope er light 

sysins g c O & turn g feed pista t > hop c e r ) 
returf 

* p-chigt bl. 2 irniss mask Chop; 
ret' rn 

if cro- c. g . . . . . - sk sc: ) 

racing ::: is sir ask roc 

f (stric curl t if g : 

rt out t c = omiss Task in ce. 
star time cast a t-> It iss-timer 
- a rurf 

pil rint a 2 - 2) rin-tab last at 3 r 

i; c: (--2-1 rn-table -> nun-tries) 

/* clear the miss. x / 

. 

s 

r 

t 

da c 

r 

s 

its s : 

r cut 5 
cc - T's r 

if start 2 

or fiss 
tner to 

number of 

c 
s e 

; C 

tries 

9. 

r 3. 

c 

if (!c roch grt & i-miss Task hop) ) 3 & ( climpt bl & is giin ask Cic p) 22 

switch is not in cab con then doint fault this hopper... this allous 

ar. A 

to reset routin a c caused fault 
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2-out to 1 I = c missim ask roc A se turn on niss light for this hoccer & f 
out tab i. 2 C is os top-mask As stoo gathere r * / 
fault f is g = Y S S f is fault flag for reset routi, 3 r / 
pist a t- > f l ts to p = YES f indicate to res et sich inco stic ced gas ere: 
crntable --> in untries = 3 
kill time (p-stat-smiss timer ) fr stice timer for miss light r f s 

sysms g c 3 - 2 liniss msg, p-sta t > r, cop 3 r 
return 

else 

spout b ) is omiss Task Cool 
startime costa t > in is stir er) 
return 

t 

112 

We multic la miss as before set up 

/ r turn on miss light w/ 
?t sat timar to turn off light a 

we are is a sers ea was rew r s r. ss a w w w w arr Jr r s war wres r w w w w w w w her r r a rew a ser r a r ser a te he ear w w r s w a 
hopper has fed product . . . but only all out once per learn 

we w we se is a we w a wear we r e g is as w w w arr sv e are we w e a rew r are new rest e try sr war w w w R a y w are ree ser war w w w W 

if K p.stat->fstverify ) else 

if c strtico unting) - 

/* to c many feeds stop gather er e / 

/* to enable reset r cutine to restart gatherer at hope a? 
/* indicate to reset shich hop stop ed gathere r i? 

stop timer for miss light ra 
A r more than one pin has a feed w/ 

* 2 out 5 = o missi?task hop 
out table F ostcp in a sk 
fault flag F YSS: 
ps ta t > f l r stop = YES 
kill tin a costa t > it is stin a r ) 
sysms g c O 2. lf 3 edits g pist at X no po e r ) 

/ we have begun to learn this hopper - 7 
/* clear out bit in tabla w 

strte o unting F. YES 
chg table CC 2 = tiley e-mask 

return - 

- 

A . . . . . . . . . . . . . w w w r r as e g r w w w w r r s w r s r. v c e s r. v r r * r v v w w w w w w r r s r. we w w w w 

Function: l r n we r ( ) 

n is routine is call orca ews ry ds gr 3 s 5 fc r 3 w 2 r y cacer 
cr a sar vic 3 s. ngi e i as r in 2 o in learn a gll 2. 1 is r curs r2 rack 
to make sure that tre it is s we fify refi 2 c c r is cr 2 sent or net 
pr a sent on the correct cycles of tra in a ch in e. f is is also u : an 
the inhibiting of the hop per is dc in e. 

are sew were or w w w w r rese e war w w w w ar w if e w w w w w e a a re r rew we r he se e war r n e a rew w w w w w w w w w A 

VOID l r n veric station) 

ULONG station fr static n number to be serviced a 7 

C 
UCOUNT spc.hgt bl fr chang a table pointer for a core piate station 
UCOUNT pinctbi fr in cut table point 2 r for appropiat a station 
UCOUNT ep out tbly /* output table pointer for appropiate station ef 
FAST UCCUN hop / r he po 2 r n unbar cf each painux c 1 - 4 ) a? 
FAST STAT TMPLT r pista t / R station status co inter for accro piate station w/ 
IMPORT MSGT3 L ni v arms g; Wr no miss verify present message a? 
IMPORT MSGT3 mv arms g; 7 r miss verify or 3 s 3 nt in essage tra 
IMPORT TINY num grics /* The number of grice grs on the hop pars. / 
IMPORT v OID chglignt ( ): at era action f cr fashing miss 3 db lights ef 
CPRTMPLT tep in hic pr: as pointer to the inhibit point for this hopper ef 
IMPORT Ta OOL anglrn flig 
IMPORT T300 rijlrn flig; 
IMPORT SYSRUNTM PT sys run data 
IMPORT T300 nomiss war Aw used to disable miss verifies. */ 

pist at = 2 stast at station Aw status addrass for this hood er ef 
hop a pist at > p?i ux hop a r this station s p an ux hopper number CO 1/25) ef 
pch gt bl = p stat>ch gaddress / w charge tab. 3 address for this happer x / 
cout tbl, a pist at > out address / e output tab. 3 address for this heaper # / 



4,925,174 
113 114 

P-in Pitsl P-st at >in p-address : fir input table address for this hocar a / . 
Wr 

if where i3arning s a rvice anglas just exit. 
w 
if c angll rin-flig rjlrn fls ) 

C 
* P-out tbi is cinnmask Choa inhibit h return Si hop from fa eding w/ 

Wor : 

set up th 2 inhibit pc in ter. 
Je/ 
pinh-c pr Cp rip tr' (p-stat->inhoffset) ; 
if ( pinhc p r > = car and ) 

pinhcp r = corer: /* c or is circular s/ 

in fic r is necer a / 

ef 

Ws 
Check if this hoca er should be inhibit a d. 

ar. A 

f ( : esta t > prys ic : s : stion = roic in is a r 
strt count l ng 2 cu. . . ; l. 2 cl i nr Task h cr) 1 : 

a frir riflg 
are out till = c in in Task ho / n - it: it hea fret f : 2 ding 

2 is a 
r p out 21 22 oi nh Task in c : / a E 2 r c te fae d e / 

cist a t->se 2 verify - - fr da cre rent tr is hoc cars see v 3 rify ccur ter. s. 7 

/ 
Check if the hopic gr is in cab con. 

af 
if ( t pine tbl, 2 is ui mask hop J ) 

C 
Aw 

Check if the hopper is active. 
Af 

if ( p stat> active 2 & non is swer ) 
c 

if (t pc.hgt bl 2 i?Tiss mask Chop) 
C 

A 
if there was a miss verify check to see if it u as suppose to be the re. 

ar 
if ( ; pist a t->se everify p stat->fst varify 

C 
pstat->s a ever if y = num grips: 
ps tat->fst v a rify = 1 

W w 
If not light miss 2 double then sco the syst 3 in . 

? 
else - 

c 
kill time cp stat->rniss timer) : . ... / r s to timer for Tiss light r? 
kill time cp stad db liner) /r ste a timer for miss light r ? . 

- pstat->se everify = num grids + 2 : 
ps tat->fst verify = 0 
out tabla CO = Ostop mask ww step gathars r s f 
fault flag. = YES A r faul flag for r as et r cut in a 
pstat-> f its to p = YES : 
spout tbl, g o miss Task Chop / a turn on miss lis 
sat time cp stat-> d bitimer 2ch g-light c s 3 r > static in 43 ) . 
startin a c pist at- > d blitimer ) 
sys run data. Syss top st fe on e more ste ef 
sysms g ( ) - 3 in verns g c is ta t > cope r ) /* en rer arr's r to message as 
d 

else 

/ 
If no miss verify the n check to see if her 2 gas succcse to be. 
If not light miss 2 double the in stop the systs in . 

# / 
if ( p stat->se everify ), 
. . . . C 

-- ... . . kill time cp stat> misstia e r) /* stop timer far miss 
. kill time (psta t > d bl timer) f stop timer for miss 

p-sta t > see verify = num grips + 2 
psta t > fst verify = 0; 
out-table C0 F ostic crask: /* stop gather er w/ 

ps ta t > f l tis to p = YES 
* - out tbl, = c miss mask not /* turn on miss lignt for this 

fault flag. = YES / fault flag for reset routine f f 

hopper w A 
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set time (p stat -> d blit in er 2 : * g. iight Dista t > station 40 ) 

) 

116 

startire ( p star -> d blit in e r 
sys rund at a systs to ps. * * fx cne fore see in f 

> r e r sysins g ( C an it we rms g ps. 5. 

31 se 

ps tat->se ever if y = n urgrips * 2: 
if C nomiss ver ) 
f if no niss verifies are used this tells rn 3 if i have 

been in here once r f 
ps tat->fst verify a 1; 

else 
s pstat->fst verify = 0; 

a stat>se everify num grips - 2 
a stat->fst verify = 

to inh mask Chop * c out tbl, 2 
O 

as itniss mask hop At clear 

1 r enable hoo to feed 

out miss in chg table ( A 
f . . . . . . . . . . . . . . . s is r s g ess t t w r r r a t t t t t t w r w w re r s . . . . . . . . . . . . . 

Routin a 

This routin & Jill 

earn 
2 . rice 

aar in a 3 ( ) la ck as 

a 3 r n : e a resent s 2 r vic 2 sing is a in a r 

initial art ga ( ecr f... g. t if a 
a start 

a initiate t is rout in 3 : 

ce a r 
clear N 
set ANG 
is a S. 
set S 
set S 
set LST STAT to last station to be tested (same as FST S A if only one 
ca. SE 

RN-T as LECOi -> set-angle 
UAC CMPL Se: 
LR, FLG flag 
HGP to first no po er to be tested 
HOP to last hop oar to be 
STA i to first station to 

TRNT3 L ( ) 

tasted cs aire as FS THOP if only one to be 
be tastad 

Up on conce ti or of earn angles the flag A Rai will be sat the n : 

rein it ialize service list . . call inian gles ( ) 
clear CPR for initial angle . . . call rip start ( ) 
when enco der no longer me wing . . . clear SETUP flag 

a oles usad a re : 

RNTM Pf 
- 
UCON 
SCO 
OO 

UCOUNT 
COUN 

UCOUN 
UCON 
so 
so 

stati or 
rnia spt 
irris rwang 
nu in 1 up pins 
in v T. 2 up pins 
s rwan ge 
in untries 
s a tang a 
set in spt 

station number a 

y as if to learn in sertion pe 
yes if to learn service ang a 
in urb 2 r of p if s to earn eye 
number of pins to earn eye 
service ange for this hoc per 
roo tries to sat a miss 
hop has e 3 r n e d angie 
hop has earned insertion point 

egg e i se e s are exe a sew w w see write wir r rye e we ete we he w w arr g war se r a wrie e e i e were r ete war e we see if 

- PGR 
A PO 
- p OR 
M. Cri 
POR 

- 
MPO 3T 
IMPORT 

MP Orr 
SPOR 
IMPORT 
Mport 
MPOR 
IMPORT 
MPORT 
IMPORT 
Ip OR 
IMPOR 

C. C. 
UCCU 

Uf! 
UCOUNT 
CU: 
UCCU 

C. 
UCCU 

COUN 
UCOT 
UCOUNT 

3 CO 

c ci in less r n 
in urg c T cat 3 cf: 
fs in op 
ls in op 
fists a 
lst seat 
argil rif g 

a clves ections 

enco e g a ster cc eg 
c h g table outta in a C 
if is sm ask o-stop mask 

STAT TMPLT stast at 
UCOUNT in a x rotation 

encino wea start a zero 
MSGT3 flarms g 
MS GT3 angris g 

cross zero 
Ra FCT hop angie 

as OO 

d" as a cews seat is n w 

/* enco der degre a reading ef 

f" station configuration and run 

enter error to message 

3a is 

/* op failed to learn angla in 5 tries ef 
f all angles learned message ra 

f* table holding service angles leared. if 

og 

f 
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IMPOR COUN nurr torn /r number cf no opers to learn ... a / 

learn angle ( ) 
wa 

IMPOR, 3COL no Tiss ver A sea to 3 is a , a tiss verifs es. f 
FAST UCOUNT epicng tal inter a C range miss change at a sef 
FAST STAff MPT spstat; 
FAS LRN THPLT a plearn 
REFLECT chop art gla 
UCOUNT pout tbl, 
COUNT i hop 

if (lrntable CO ... set angle encmo we ) 
return 

f is don a but waiting for re-initializii 
f no an egder movement... or haven't cross 8d 
ps ta t = & stast at fist stat 
pl ear n = 2, l r n table fist stat 
for C is fists rat i <= is tsa 

hop = p stat>pinux hop 

e ef 
as a first is ef 

f : get status address ra 

fe of gamux oper ef 
picng b = p stat > chgad drass f a change address for this cer 
if c (plearn > set angie) 22 (*p chgt bl 2 it is stask hoc & 2 (clearn > ris rvan g ) 

t; it r pista t + plearnt - ) f eneck for a hoc ers ef 

inssonsis = 2ho can gle Ci 
* clich grbl. 2 = i. Tiss mask Chop f : e. ear cut it is s rif 

phop angie -> angle (phop angle -> next angle -- cc 2 g 
if ( phopangle-> nextangle g O ) 

-learn->se t-angle YES A R competed setting is a per ra 

if c + + n uncompleted F = nurt to l r n ) A * if a done . . so indicate 

is find angle () ) 
in-tasi.co.se-angi. as YS 

an all r n fg C 
s stir trr. 

in is a ngi as ( ) A enter a gas 
timams g (1 C3 - 4 2 a ng its g it f a sirga 3 s r. c s c a 3 3 G 
return 

8 res 

f is as see e g g g ear e g re e s w y a w w w w re r is a es e re r s a t w w w w w r r w w w w w 
is a r r is e see if ero crossed and if so de crement a tries r es e s r. v wt 

is a set a r s : w a te e s r. we se a ser w w r it war r as e i t e eye t w tr set a r s we write ef 

if C cross zero 

cross zer c = No 
pista t = 2 stastat fist stat 
plear n = 2 ritable fist stat) 
for ( i = fist stat i <= 1st stat it - as at plearn + + ) 

if C plear n >l ris rwang 22 pie arri>s a tangle 22, 
(- - Cp learn -> nurn tries ) . ) 

pout tbl, 2 p. stat> out address 
plearn ->nu in tries = 4 ?tr r a set fumber of tries 
out table CO = o stop mask f r s ree gather er r f 
fault flag is YES 
pist a t->filtstop = YES ... f at a lou reset to do its thing w 
kill time (p stat> in is stine r ) 
# pout tbl, = a miss Task as ta t > pinux hop 
sysms g c O & fan msg) p.stat>ic per ) A error in essage ra 

' 

- 

return 

A . . . . . . . . . . . . . . . a r s r w r s a rew re r r s r.s or r s a s r. a r , s a r s a stro r r s w w w * * r * * r * * * r * w 

Trier outling ct t: 3. . . . a 

learns r gl 3 s. n g g g t t e in iss 

returns as Tria if all a ng as gher a lear n e ci cer ect. 
Faisa if any one ange I as not c crie C. 

to se angles utili have plea r n > set Engll 3 o 
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is a r s are e s are r Pir see r irr e i t er a he we we s y R are ve a trips g g g see at a re r s r. 2 s ses? 

MP OR REF-3C is pangle 125. A se rable used to saw e Iriss a gles r f 

Ts Oot fin darga ( ) 

IMPORT Re FLECT he pangle i ; f : the hopper angle table. 
IMPORT STAT TMP LT statista ; A r the station status table if 
IMPORT R N M P LT l r n table C ; f : the earn tail a ef 

FAST RS FLSCT phop angla : fr pointer it to the hopper angle table tra 
STAT TMPLT r pist at / pc inter intc the static n status table w/ 
RNTMPLT plearn; /r pointer into the learn table s 

ST COUNT friss f Holds tha value found for the Tiss angle . . / 
FAS CONT wiriss f is holds the value found for the miss verify angle r f 
COUN trpang f holds the value first angle found on hopper. f 
COUNT diff angle ?t hoids difference between timpang and other angles. 
COUNT finang A The minimum ange the hopper can be before it must r f 

A have gone past the shift point ef 
CCUN i ks Counts. A 
COUNT tempoffset frt offset for reject gate to book eye trf 
800 retva A his is the returf wag. 

True if all hoppers learn ed. 
False for failure on any one hopper a 

retvai = 1 - 
terro offset b at org let org 

Check a cpcp, er that have to be earn a d xf 
estat a 3 stast at fist stat 
clear n = 3 l r n table fist stats 
for c is fst-stati i <= 1st-stat; it + p stat it plearnt - ) 

if c plear n > rns rwang ) At only do those which are set. f 

p hop a ngi e = 2hop angle is 
tinplan g = p hop angle-> angle CO: R 
miss E 0. s 
win is s = 0 

Aw 
Check if miss verify checking is disabled. 

if 
if c : no miss ver ) 

A se 
compare the first angle to the rest. 

f 

else 
C 
win is s = c is cars e > a ngi ek 
in is s a pin c cat nga > a ngle 

break 

else if C abs ( diff angle ) > 1 C ) 

if C diff angle > 0 
f 

win is s = p hop angle -> angle Ck 
miss is proca in gles angle O 

es e 

win is s = nopang a -> angle CC 
. in is s a pheang a -> angle Ck 

break 

A 
If all the angles are the sain e the service ang 2 g h ere not read 
correctly in lear ranges . 

f 
else if k = 5 ) 

C 
nurne aircle ted 
phop angle --> r, ex tang a S. 
plearn -> set angle = N 0. 
retwal is 0. 
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MPORT Rai F.C. h.c. pangle - f r < e hopo er angle table r? 
IMPORT TY nuingris; f : th a num of grics on the hapers if 
IMPORT UCOUN activ as 3 c tic ris /* last active station 
Ra FCT p hop ange / w pointer in tc the hop car angla table ... w f 
STAT MPLT rps tat ; /r pointer in to the station status table i? 
COUNT i. 

ps ta t = &s tast at 1: 
ph opangle s 2 hop angle C1 
for ( i F1 i <= n unstations; it r pista t + + p hop angle+ + ) 

C 
variables for service cut in e ra 
ps tat->f stverify = 0; 
ps tat->s a everify = n un grips t 2: 

A se variables for learn mode w 
if c nomissver ) 

p hop angle --> next angle = 0 
e is a 

p hop angla > next angle = 3 

phop angler->angle 0 = 0 
phop ange danga t = 0 
p hop angle dang a 2 at O; 
p hop a nga > angle 3 - O 

- 

A r 
clear out the misses and doubles. 

wf 
for c i = 1 i <= c activ a sections - 1 ); it + ) 

chg table Ci & = Cx OCFF 
return 

A . . . . . . . . . . . . . . . . . . . . . . . . . w w w w w w r s or of w w w w w w w w w w w is a ro r r s or w r * r s r. os 

r cut in a ri i ricci ( ) 

called icy conf r s t c set u a tre no c s 3 r v. 5 2 t c s r. 2 cl 2 
the ins artic n point learning r cut in as . 

Initia lice the service array for learn routings as : 

at shift pc in t t ut on sche culia list the re ut in 2 
A R CPR (). this routine will count th g h u?er 

of pins from eac in hop oar to th a reject gate 

at hopp a r servica angle put on sch 3 due list the 
routin a L RNS R v ( ) ... this rou it n e will scan each; hopper 
for feeds and enable - A RNCPR to count the number of chain 
pins to the learn ey3. 

at reject service angle put on schedule list the reject 
gat a routines. 

All this is assuming that the correct order of learning things has 
been completed. i a must learn the hop pers and rej 2 ct; gate service points 
be for earning the hop oar insertion points the ord 3 r should be: 

Set a config para it a te?s - 
learn a physical hoc pers 
Laarn reject gate service angles 
a arn hop p r s a rvice a ngi es 

laarn hopper insertion points 

o 

o 

Wh an all learns d the config display will call th a normal NANGES 
to put the normal SHIFT and HOPSERW in the schedul, a list 

Tab as used are : 

L. RiTMPLT 
C - 

UCOUNT station station nurnber 
SOCL lirn in spt yes if to earn insertion pt 
OC irns rwang yes if to learn service angle 

UCOUNT run up pins number of pins to earn eye 
UCOUNT num? up pins number of pins to earn eye 
UCOUNT ini upang up service angle for this hop cer 
UCOUNT in i2 up 3 ing 2up servica angl. 2 for this hopper 
UCOUNT nuit tries no tries to get a miss 
SOC setain gll 2 hoc has learned angle 

TSOO ... set in spit h co has learn ad insertion point 
UCOUNT ... ver, 1 up a ng in is s verify angla for 1 up. 
UCOUNT v 3 r2 u pang miss verify angle for 2ub. 

it a w w w w w x t w w w arre r is a r rer err w w w r s is q as a r n w w w w w if he war first y r n e w r a w w w r s w w w w w / 
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WOIO inil rine p r ( ) 

IMPORT RJMPLT rjona - angles C 
MP3Rf R. J.T M P LT r; two- a ngi 3s C. 
M PC 2 lost in urr a ng 3 s 

C.C. act was 2 c 2 : s A as t as a tiwa 
S R v T M P L if h case rvist : 
St & T TMPL , st as t t t 

C - en cine 2 g ft since cer 
UCON fs tists lists ts 
S R v TMPLT frn exts 2 r vic 2 

MPC2 is C. r: oup / star a 3.2 ro 
IMPO3 LR Nript r n table 
IPOs, UCOT h coin learn 
MPC cot: layey 3 a gli e 
MP or y CE lirns n if t ( ) 
Po2 wo raj cycle () 

FAS RJ TMPL st preject 
AS Sf A TrMPT rt cist at 

FAS S R v TM PLT * pse rv 
RN-T MPT a plearn 

UCOUNT i? j trip angle - 
UCOUN we rangle f is temp to hold the verify angle ef 

pser v. = hops a rvil st 

pser v-> angle = 0 
ps a rv -> routina = (ARGINT) l r n shift 
pser v > t city = NU 
pse rv -> next = t t pser v 

fe 
putting reject routine to all gays reject into the service table. 

sef 
ps a rv -> angle = 0 

serv-> routina = c is RGINT) rejcycle 
serv -> to u = NULL; 

pser v -> next = p serv 

for c is C i < 360 it - ) 
C 

fa 
putting the learn eye service routines into the Servics table. 

ef - S. m 

if c i. ss is eye ang a 

pse v × angle is 
as a rv -> routine = CARGINT) lear nice r 
pser v > t c = NU 
pser v -> next = + p serv 

f 
check for miss and miss verify for a stations 

ief 
ps ta t = 8 stal star C1 
plearn = 3 r n table C1 • . 
for c is j K = num stations; it + p statt plearn + + ) 

fe 
if is not a 3 r is cras a ri t . . . r. put a service retin a fer in a 
in 5s are re n is is v 3 r a . 

f 
f ( 

s e 8 

in pangle is plearn -> in it 2: pangle 
war a ri gll e a plea r n > v a r2 up angle 

else 
as 

to can gll e F pil e a r n > in it can ge 
we rangi e plea r n > v erup a ngi e 
al 

if c tip ange F at i ) 
C 

pser v > angle = i 
pser v -> routine = (ARGINT) l r n serv; 
ps a rv - > t c s = p stat->station 
pser v -> next = + to serv; 
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serieng e is e i ) 

ps s r. v > anga 
pse rver c utine 
ps a rv -> t c = o 
pser v > r, ext = 

i 

fs 
se up a les r n as a for ear ring 

wf 
plear n = &r tab a fists at 
for cjs fs ests ti j <= ists at jr - plearn++) 

pies n > , rn in sat = YES 
pl. 2 arri -> sat insp = NO; 
plear r"> station s : 
plear n-> nutries = 3 

- pse ry 
pser we next 

hopini 
if 

else 

r n tab 

return 
Y. 

A 

s f 

rns n if 

if strt 

return 

A # do in back to top o f is ef 

= n exts a rvice = h cp servist 
f a starr at first his er ef 
a ar fists, at 

city oup) 
rint a bi e Ch a cines r n . nut 2 upp in s = OS 

I rint able Chopinil earni. numi up pins 

s c c r s 

a C as 3 s p O 8 

t() 

court in g ) 
C 
if tuto up 

rn-table in op-in-la arn . nu n-2 upins . . ; 
else 

in-table th cr-in-learn . num-1 uplains - +; 

CAR GT3 r n vers 
is a td station 
* * pi serv 
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can scaca 

cal in scac se 

A . . . . . . . . . . . . g . r s a s a r a a s , s , s , is r & w w w is a v we are we rew t w w w w w w w w w w w w w 

Pro a c : 

Module : 

Wersion 

abs fact 

A tre f : 

Created : 

Modified by : 

CCPYE - f ( ) 1 3S 5 
Y r s G. PHS C3c. C. - a 'f 

G 3 SS Er' 

C3 CON 

JAMS. C. a. 

x 1 

in a it e ail the a to as used by J & S. 

T. RC 

2- Y - 85 

c Oat a es cro cr of 

- 
We 

Mo a ficater 

. . . . . . . . . . . we s is a r s a r is resert r * in Frr terr er r * * * * * * r s rr tra e err w w re rew w w r is are r s r e / 

te. A 

t 
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: 

f : . . . . . . . . . . . . . . . . . s r. s r r r a r r s or w w w rw a r s r r arr wrw a r w w w w r w w w w w sw 

jai parama ters fer in it is 3 

4,925,174 130 

c 

earn to c 3 

rews reser e g r a new e a r w w w w w w w w w r w w if w w r w w w w are we we r * r w w w few few e / 

A PORT T3CC jail rr flig 
M2 C2 UCOUM gray-d2gs f to convert gray code to degrees 
MP G3 UCON a fic cc 3 g - - - r der gray de cre 2 s s f 
IMPORT U Ou NT en cct 3 g laster cd e g / e n cle r c 3 i r 
IMPOR UCCU cg table 
IMPORT UCOUN act was 2 ctic ns er cf active p a faux stations in system r 
IMPOR COUN numa rs A last jam number tw 
MPO CCUN fs ja T is a 7. 
IMPORT S R v TMPLT h cos 2 r vist 
IMPOR, JAMMPT ja in tab. 2 . /* table of jam cer offsets patterns and run data sy 
IMPORT w cc in track () 
MPOR WOc jin count c) 
MPORT V Co raj cyc3 c) o 
IMPORT uccuM jani i? a a r n 
MP or UCount il a yeaask / igw fy mask or j is Task 
IMPORT UCCUN nucific 2 in plead 
IMPORT C Cuif out it a bi e. 
MPO UCCN n unstations 
IMPORT STAT TMPLT stas at 
IMPORT TECC str rice unting 
MP or UCCUN wey 23 ngle /* angle to service white pins for learn ef 
IMPORT SRW T M P LT tnext is 3rvice 
MPO3 UCOUNT i-i in ask 

sa 'ja Tab 13 ( ) 

UCount i ja p-chig tabl3 
JAMTMPLT * pi ja T-tb 
SR 7 TMPLT rps a rv 
Sf AT TM PLT wps at 

pian t = jailt a bia 
nu ?tars (activa sections 1) 2 

pic fig tab i. 3 c grab 2 
wp-chgrable 2 F Tila y e?t; 
rp chg table 2 Tigvfy ?t 
out tabla 0 & = 

for c iO i < is Titol * * - it 

p-jaft bl> Irnja Tipt 
p-ja intbl Xse t-jampt 
for c = ir 

st of 

if c j = = 

ns j > 

as t at C 
>c hysic 

it bi-X 
k 

for c is fst-jan ji=fstjan -1 i <= listian; 
f 

g-ja (n-th l = 2 jam-table 
ojano IXia in number 

7 a pointer to jam table a? 

/* initial jam table pointer i? 
/* 2 jani switches for each active section f 

) 

/* check all jam switches e / 

at jam number # / 
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p-jam to li> can ux is a = 2: /* jam for each painux (O cr 1) f 
pia Tittl X ciga 2 drass = (ULONG) & chg table j 12 + 1 . /* change table address for this jains r / 
2 jaint Sl. Xir njanp r = YES 
P. janitol 2num faults = 1 
jart bl & Q wer, offs at = 2 /* two up even (black) offset e / 

cja in told add-offset = 1 /* two up odd (white) offset w/ 

p-cig-tabl2 = P is fitt b > chg-address 
p-chig-tab i. 2 2. Tijam in ask pjant blxpamux jam /* clear out jam in chg table w/ 

nut caragl at a d = 0 
str rice unting = NC 
jamin learn = f's rja in 
ja in table if stia in . nu a pins F G 
an abja in rasts r t c jam in garn ) 
a traig 5 or t ( ) 
ja Tir n.f.g. F YS 
r a turn 
. 
/ . . . . . . . . a or r ro r r s s r. s r. v . . . . . . . . . s r. s r. s r - w r r n e s r. v - r s r. s r. v . . . . . . . . . . . . e. we r * r * v 

r restart number of pins counter * / 

A w set up the s a rvice tab is . * / 

Tn is recure i s : ... ulc t .2 s 2 r v c e for 
lear in ng sis. 

w w a w w w a w w w w r s p r s w w w w w w w we w r w r w w w w if t w w w w w w w w w w w w w w w w r w w w / 

ja in angs or t ( ) 
C 
IMPORT RJTM PT r; on ean gig s ); 
IMPORT R J T M P LT rj-two-angles (); 
I-PORT UCOUNT nu Tirangles 
IMPCR, UCOUNT a citive sections f is last active station v / 
IMPORT S R v TMPLT h cps 3 r vilst 
IMPORT STAT TMPLT st as t at Cl 
IMCR, UCOUM fists tast list stat 
IMPORT S R v TMPLT * next service 
IMPOR 300 two up a start at 2 ero 
IMPORT LRN T M P LT l rntable 
IMPORT UCOUNT hop in learn 
MP or UCOUNT lu eye angle 
IMPO3 T V CO jin count c) jm track ( ) 
MPORT woo lirn serv ( ) : 
IMPORT VOID lirriwari ( ) 
IMPC VO) recycle ( ) 

FAS STAT TMPLT * past at 
FAS if SR v TMPLT * pser w 
LRNTMPLT r plearn; 
UCOUNT i? j tin can gll 2 
UCOUNT v e rangle Wr teno to hold the verify ange ... a 7 

pser v is hop servil st 

fe 
shift point. 

af 
pser w -> angla = 0 
pse rv > routing = (ARGINT) jin count 
ps a rv (Xtc u = NUL 
pser v -> next = t + p is a rv / w point to next element ef 

A ve 
put ring reject routing to a lui ays reject in to the service table 

ps a rv -> angle = 0 
ps a rv > routing = (ARGINT) rej cycle; 
ps a rv > t c it is Null 
pse rv > next = t + p serv 

for C i = 0 i < 350 i r + ) 

A 
putting the earn eye service routings in to the service table. 

ef ... : . 

if c i F = luley gangle) ... 
C - - 

c - 3 3 r w > 3 r cle = i ; 
2 -s 3 rv -> r cut in s = c : R 3::: ) in 
cs 3 r n > t c : = "au; 
c. 53 r" > next = 7 - pse rv; 

A s 
c neck for 7 is s a h g miss v a rify for all static ns 
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ps ta t = & stast at C1 : A 

ple a r n = 2 l r n table i ; 
for ( i = 1; j <= nuT stations; ++ p start pil 3 ar: . ) 

C 
f is p 

8 if the hopper is present then put a service rou in 2 for the 
miss and the Iriss verify. 

sef 
if C pista t > physical ) 

if (tal oup) 
C 
tin pangle = plear n > init-2 up-angl 2 
variangle = plear n > v er-2up-angle 

- 

els e 

tino angle = plear n > in it up-angle 
variangle = plearn->ver-1 up-angle 

if c tin pangle == i ) 
C - 

pser v -> angle = i 
pser v-> routing s (ARGINT) l r n serv 
pser v->t cut = p stat> station 
pser v -> next = tip serv 

a if C we rangi e == i ) 
C 

pser v -> angle = i 
pser v-> routing = (ARGINT) l r n veri 
pser v -> t c w = p stat> station 
pser v -> next = ** pser v 

r 

f is point back to top of list A 
-- pser v m 
ps or v -> next = next service is hop servist 

A start at first hopper w 

As w 

initialize the hoppers . . 
... e. 1. ... r 

in iv e rangle () 
, r tist zero a C s 

turn es e 3. 

v w w w w w t w are t t e s w r w s is a a r s a e s a r s is a w is a s 

C2 ( . 1 g is 
: R R S 3 R P S 3 EP, CMP : , ; Y c 

R. GHS RESERw 

Preset: a 3 CC: . 

ar X to du 2: Riji S. 

wers on x 

st face 3 arr jars inser tie in a on s 

Author : CE 

Crg are d: 3C-SE-85 

Modified by : 

o Cate Oescription of Modification 

a a reser r a r s a r are r r w w w w w w e s is e r is a rew we w w w is a r s r. ss is a a raise are are e s are se / 

it include <s td. h > 
finclude <s G rvice he 
is include gconfig. X 
include grift 3s rec.h> 
include Kns glo g. h> 

fe or board raft ef 
fe or board raft ef 

SCON Ex O 
SECON C A 
ION '') 

g 
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f w w w w w we r * r * r * r * * * : w w w w r s r. r s r ? w r r r s we w if r p n w w w . . . . . . . . . . . . g g o p a w 
Functor : jr., rack ( ) 

Sch a cue a v i s , C, 5 , e i ear eye g is fer a r a cir 

n e cure c s a cf this reu tire is t c earn ring ris a r tier cer rs 
fer each jani . c actor a l is r tin is the fell citing rust be dor, a "c start 
tha earn cro cass : 

1. Put this routine on the schedule list at its angle at jam signal 
from jam (every 10 its ec) setia in tabla ( i ni jars, c) : i. 
in itially put rej cycle and no jarris cn li 

2. Cigar stre counting which will be set on ca a jari has 
recorded its first occur are g . 

S. Clear learn eye and bood back verify eye change table values. 

When the marked jam p in gets to the learn eye the JAMTA 3 a will be 
updated with the appropiate number of pins value. The jam to be learn ed 
till be in dicated on the tube and of pins travel ed. When all ains are earn ed 
the learn dia play routine should re-establish all service angles via IN ANGLES 
after the gatherer has come to a stop. 

When a jars have earned their insertion points then a core tier 
flag will be set . . . . which is J AMTA3 - ECO) >s a t-ja Tipt 

Variables used are : 

strt counting set (in GETJAM) when a jar has marked a chain pin 
for tracking 

ja in in earn contains the jam number under test so a 
others are by cassed . . starts at f stia in and 
increments to listia in ) 

be-to-rg number of pins from t c ok eye to reject gate 

let org ars number of pins fre it earn eye to reject gata 
as initially set up in a previous c or fig 
display ) 

jam-l rin-flig - indicates to start learn test a na enables s 2 r vicing ef 
of get jam routin e (via JAM. C. uh en cleared 
no fore earning. . 

A table will be set up that indicates which he opters are to be earned 
the learned value and the number of pins to reject gate. It is formatted as folio us: 
type de f struct J AMT MPT 

UCOUNT a frint in be r an number 
ONG india is in dividual jars for this jain suiter 

UCCUNT in it offset: insia CP2 offset 
UCOUNT umpins nu fiber of pins to reject gate 
UCOUNT nu in faults in unt 2 r of faults to be insertad in a CPR 
UCOUNT pamux jam w painux i for this jain 

ONG chgaddress m address of change table for jam 
SOO. 1 r n jail.pt “. . jam to be learned flag 
BOOL set-ja Tipt ja is has beer learned flag 

53 car cs: s sic: 
3 r s : r - a c. 
c 3 is is rer is ack a in 

f c 2 - cry an cirs 
is . . . . ... i - as e r is r 

PR U a ri ni as r r 
303 SC. s to . . . . ng 

a C R C CT la 3 - rg 2 - 3 r 
- p OR of ill a ye risk igw far as "c cc cir was k - c. scs task 
Port CU cists 13 cut a l 3 

MFOR UC (Ur as cc mask ori is sir ask old ill ask 
IMPORf MSG. Ta irrins g; / 3 arn b c c< n dit reject 2 a. 
IMPORT MSGTs a Til its g fre in s artic r. sents la Er 
IM PCR T J AM M P Li ja in a bi e 
MPCR UCC listian 
a CRT CO 3 r cc 3 g 
MPORT C CUN nunc 5 Tipleted 
MPORT Tao ty out o 
IMPOR Ti4 convti in cer 

in track ( ) 
a 
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UCOUNT spehg to 
FAST J AMTPT a pend l r n 
JAMTMPLT piani 
COUNT i. afn tarp offs 3 r a t moja in 

if c jam-tabl2O. set-jam-p : ) 
return 

out table = Otac em ask 

if (strt counting) 

pjar = &ja in table jain in earn 
pchgt bl is chg table 

if c e pch gtb 3, igw fyri ask 

Apichig to as igw fy. Task 
jain a 
en aban r a start is ri) 

tin pian a jam in learn 
systs g (0. 2 in rjins gr 

if c *pch gril 2, ii eye in ask ) 

it pichigt bli & = i 
stritics unting = NC 
out table e o car win a 
startin a c2c on v. timer) ; 
nuT complat a d - 

ley e-mask 

4,925,174 

1. 

sk 

titpia T 

pia in a 3.jam tabla jam-in-learn 
terrip offset = 

. : S 
3. a 

a- a 2. 
if stian d a jam in earn 

fe r ( i = a T in 

c is in a 
if c is 

s 

e J = c s rein 
( 13 2 is in l 
2 . . set - ja is 
a Sri 
2. c is is 2 dayti 

A s is a gatha rer r / 
f is cer cate e earn To da Tessag 3 
f is inds eate all cercleted f 

be to - rg 3-to-rg 
pjan -> in it 1 up off set is pians init-2 up off sat = 

138 

f r if a finished just get out a 

file turr or tee es ra 

f don't do any ting till tae have a good feed ef 

A caar et bit in tate ef 

far ste a first hear cle sest 
As routin a found in ri learn ... c i? 
f r last jain didn't reira 
far did not raja ct 

fr at the earn eye yet ef 

f cla ar out bit in table t / 
f a at next occer to be set up 
fe turn on e on way or t / 
A far a sect ef 
a or e mere jam coint ceted counter 

size of C daytina) ) 

y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * r * * * * * * * * * * 

f is 
: ; c. 

re 

f 

y 

UC Cui nuns rari on st 
SAT TMP u? s as at 

in count ( ) 

J. Mr MP T * pia in 
UC3 UN i? hop sta. *p-out tbl, 
STAT-P-T rp star 

if c strt counting ) 

ajari = 2i affitabla (jain-in-learn) 
pian-> runo inst 
if c stat it pian -> static n ) 

ps car s 2s rast at stat) 
as se 

for C i = 1 i <= n unstations i + + ) 

arri are duet rif 

to rei gate 

sef 

sef 

c pjam > nun pins t t e rip-offset ) 
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pstar 2 &s rast a ti 
if crista t > physical) 

break 

p-out pist at > out addr 3 ss 
hop = p stat>p ?nux hop 
* pout to i = 0 miss mask Chop; 
* g c i t t = c db i? ask hop 
start in 3 (p star -> d it iter) ; /* and sat timer to turn of f light & / 
star time c as tat->in is stima r) ; /* set timer to turn off light s/ 

A r s is a as s w w w is w w w is w in s p r w w r r e o w w w e re e s w w a t t w w a r w w w w w w w w w is t t t e i wo a s a o 

trict or : g et & T ( ) 

Sch. eat ul e i v i E J rout in a 2 wery C is 3 c s c = n. 

cine occurs It scans tre an inputs starting a the f 
re will update it enables p in tracking via SRTC at NG flag. JMT 

the next n cp per to be 3 a r n e ci (a min learn glo is 
It the n cuts o in the hops s r. v. list this is 

jamin learn - - - ja in that is presently in test fer as rn 
st r tico unting set when a jam is in test 

h an all jam suith c e s have been learned the setja in ct in JAMTA 3-3 
will be set than the calling display rout in e will set lies rn initializing 
flag (jamirn flag). Wit h tin is do n2 no long er will this routine or any learn 
routines be call 3 de 

ree as a es e r s a ene ete w w w sex w w be e a rew w w w w w w w w w w w rew we set new r s : w we w w terro as A 

MP OR 3 CU. c. g. / v 
I-P OR U Our 3 a . A o 
::PORT UCCU: T as . k A v. MPC RT MSGTs 
IMPORT UCCU; ja rr n - " is ins; 
MPORT Taco an 
iMPO2; Sir v. T. P. f. in 2 x t is 3 r v is a 
IMPORT S R v TMPLT cos 3 r will st 

get jar ( ) 
( 

UCOUNT i. pch gril 
FAST J A MTMPLT rejan; 

if (jamt able Ol. s et jamp t ) / r if a ust get out ra 
return 

p-jam & jam-table jam-in-learn /* a 7-number status for this jain ef 
pchgt bli = p - ja m> chgad drass a ble a d drass fer this jar ef 

if ( *p chgt bl & it jam mask pjan spamux ja ?till ) /* if no jain ther sea if test s 
C 
* pch gt bl 2 ija in mask pian X painux jam /* c 2 ar out jail in cing table s / 

if (strt-counting 32 enc-move ) 
C 
sysms g (0. 2 in jamms g a jam in laar r ) /* in cre than cin a cir has a Sam 
en abjan rest art (jan in earn 

else if c is trt counting 
C 
strt counting = YES /* g g have be gun to laarn this jam w/ 
pja m > even ange F en cd e g : /* on a hit 2 c in s a sat ang is r 
pjams odd angle = cenc de g + 1 33) & 5ég 
chg table CO) &= i lay a mask wr Claar our to it in table ef 
) 

a 

for ( i = 1 i <= numjams if + ) /* c 3 cK ail a in suit cines v / 
C 
pjan R & jam table (i) ; f r s an units r s a r s : - - - : - - - / 
pchgt bl = p jam-> chgad drass: 1 r s large table add r2ss for . . is is . . . 
if c ( i jam-in-learn ) 22 c p-chigt bl. 2 jain in ask Cicia in -> canuxia ni) ) 

( an 

* pchgt bl 2 = i, jam in a skipjai, Ya Tux is /* cie a r out iaiti in cis 
Sysins g (0 & 11 ja Tims ga i ) /* Tcr 3 than a r 3 in has a an / 
enabja in restart (i) 

1 r w w if w w w w w r * * * * * * * v e s r r r s so . . . . . . . . . . . . . . . . . . . . . . . . . 

s 
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r s r s t w w r * r * r * r w w e s r s v . . . . . . . . . . . . . . . . . . . . 

-POR UC 's-s is 2- a six cc crisk 
MPO C3 n . is is 
A PORT ST: , IPT st as a 
- OrT UC OJ c is 
MPO3 Co. ritu 
IMPOR ECC fa's 
MPORT WC crg 

a nab jam ra start (jain) 

COUNT jam 

FAST STATMPL rps at 
UCOUNT to out to 

out tab 3 CO = c is togiri ask /s ste a gatha rer r? 
fault fast YES 8. 
pstat a 2s sists a Tracle is in . static in 

pstat -> f its top at YSS /* ailous the first ic per to restart test of 
kill time C2 stat> db lting r ) 
kill time cast at dirt is stin a 
pout tbl, s p stats out addrass 
it pout tbl, = orniss mask as at > mux hoc 
pout tbl, is oldbirtask Casta t >p Tuxtep 

sat time (p stat>dblitar - 2ch glight ps tat-X station (, ); 
star time c p-sta > d bit in a r ) 
return 

:-P 3. Of cris rst is 'c 

A g g g g o w w a a r s a try w y . . . . . . . . . . s. s. s r s e i s r. v w w w w w w w w w o o w w w w o or o 

CC of R gir ( ; GS 5 
it is , s , or CS C3 P. C. : P : " , 

L. R. . . TS RESER vs 2 

Pro2 c : C. SCC 

Mo ; 2 : in i & glas 

wers of: x 

sac s2t up link list of reu tin as for service at t encode r a glas 

Author: T. ROE 

Creat a di 

Me eifi ad by: w 

o Oate Oescription of Modification 

a y rr we w w re r rise r is g g g g g set e era e e i se rese e i re e i t e i e sew we e is a see were e i e i rese a r s r. A 
l n cu ci e g sta, n > 
include g c or f r > 
n cu a 3 g sarwica ... n> 

T EX f r is rest s 
. . . . ) f cry scre r r s f 

'' ''); r .. 

WOIO ini angles ( ) 

IMPORT R.J.T M P LT rjor ean gles C 
IMPORT RTMPT rji tu o an glas 
IMPOR COUNT nu it rjang as 
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IMPORT is OO start at zero 
IMPORT TOOL cross zero 

MPOR WO flits erv ( ) shift ( ) 
Port Woo verniss () f a verify miss serica r 

IMPOR WO bk verify ( ) 

IPORT BOOL . tug oup 
IMPORT S R v TMPLT hop servil st 
IMPORT SRV-T MPLT next service 
IMPORT STAT TMPT stast at 

PORT COUN um stations 
MP OR CON bkeye angl. 2 
IMPORT L RNTMPLT lirntable f 

FAS STAT TMPLT p stat 
AS SRYTMPLT pser v 
RTMPT * preject 
FAS UCOUN i 
COUN 

UCOUNT blkb key et far temp to hold back a ye ange i? 

A 
set up angle for black book good back eye service ange. 

sef 

blkbke Ye = (bkeye angle SOX 2 360 

far e i is are ete refere irst year t w is jet e war few e e g w w a r is a were r s 

insert shift routine in to trie service table. 

are e i e i t . . . . . . . . e. e. de w esses war is t e g a war ef 

p-ser v = hop servist 
pser v > angle = 0 
p-serv-> routine = (ARGINT) shift; 
ps erv -> t cat = NU 
pse rv -> next = tip servi 

it is a s ws are w 2 . 

is a r cr cres - st et a T in 3 r a ect g at 3 
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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 drun 
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 
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 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; 

(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 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 

(e) 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. 

k xk xk sk sk 
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