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Figure XIV-6. Sample Bank Check Using A.B.A. Format

Document Specifications

Although documents may be read and sorted in inter-
mixed sizes, there are maximum and minimum limits

to the size. The following table prescribes these
limits.
Dimension Minimum Maximum
Length 5-1/4” "
Width 2-1/2” 3-3/4”
Thickness 0:0027” 0.007”

A 5/8-inch band along the bottom of each document is
reserved for the magnetically-encoded information.
This band, referred to as the ‘clear band,’ must be
free of all magnetic ink except that used in printing
the MICR characters. The clear band extends from
the right edge of the document to one-fourthinch beyond
the printing band, or the last printed character, as
shown in Figure XIV-7. This format applies to
paper documents, For card formats, refer to ABA
specifications as given in Bank Management Publica-
tion 147R,

SPECIAL CONSIDERATIONS IN

OFF-LINE SORTING

Normal Sorting

Documents may be sorted offline on as many as twelve
separate fields (Figure XIV-6). When document format
has been defined by proper wiring of the plugboard, any
field and digit may be selected for sortingby depress-
ing the desired FIELD and DIGIT select buttons on
the handler control and indicator panel. The document
handler examines one digit position within a field at
a time and pockets the documents in accordance with
the number in that position. This means that documents
must be put through the document handler sorting
procedure once for each digit of the fieldon which the
documents are being sorted. For example, a 4-digit
field requires four ‘passes’ through the handler.

Zero Suppression (Special Sort)

In normal sorting, as just described, sorting is done
in an order of right to left within a field. The zero
suppress feature automatically causes documents to
go into the ‘speciald pocket whenever remaining digits

Ble- 225

XIv-5



No.
19
Pay to the
Order of $ Lead-
Dollars ing

________________ £dge
Clear Band ends | "
1/4" to the left | t 3/16 T
of the last MICR . — . , 5/8"
character f 1/4" N Printing Strip Y 1/4m | Clear

| Band

3/16"

Bottom Edge of Paper Document

Figure XIV-7. The Clear Band of a Document

to the left of the one being sorted are all zeros. For
example, a five-digit field having the number 00026
is said to have three leading zeros. During the third
pass, the sorter control senses that the remaining
digits to the left are all zeros, and sends the docu-
ment to the special pocket. This eliminates the need
to include the document in the fourth and fifth passes.

Multiple Digit Selection

This feature allows a particular class of documents to
be identified for special treatment. Plugboard wiring
determines which characters are to be compared. A
comparison may be made with as many as ten digits
within one field, By setting the EQUAL/UNEQUAL
switch on the control and indicator panel, the operator
determines which documents go to the "special”
pocket as a result of comparison with plugboard
wiring,

Documents not directed to the special pocket are
sorted in the normal manner with the exception that
documents which would otherwise go to the special
pocket as a result of the zero suppressfeature now go
to the zero pocket.

Check of Cue Symbols

The document handler makes two checks on cue sym-
bols. One check causes a documenttogo to the reject
pocket if one of its cue symbols preceding the sorting
area is read incorrectly. The other check is made
when the plugboard is wired to detect either of two
specified formats. The plugboard designates the
number of each kind of cue symbols used for each of

two rormats. If, during reading of the document, the
configuration of cue symbols does not match either of
the formats of the wired plugboard, the document is
sent to the reject pocket.

Long Character and Multiple Read

Small particles of magnetic ink just preceding or just
following the printed character can alter the document
handler’s interpretation of the character. This con-
dition is termed a ‘long character.” When the reader
is unable to determine exactly which character it is
reading, the condition is termed ‘multiple read.” When
either of the conditions just described occurs, before
the field and digit position being sorted, the document
goes to the reject pocket. Plugboard wiring can
restrict long character and multiple read errors to
the field and digit selected for sorting.

Missing Digit Detection

The missing digit detector (MDD) is a space detector
that makes a decision following a space in the docu-
ment’s encoding greater than one character length.
This decision is used to reject the document provided
one of the following does not exist:

1. The blank area is between the last character
of one field and the cue symbol of the next
field.

2. The ‘NO’ missing digit detection portion of
the plugboard is wired to inhibit the circuit
during the reading of this blank area.
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Transposition Check Digit (TCD)

Optional circuitry may be added to the document
handler to cause it to make a special check on the
accuracy of all of the digits in a particular field.
Plugboard wiring (in both on-line and off-line use)
determines the field selected for this special TCD
check. The field may contain as many as nine data
digits. Documents determined to be incorrect as a
result of a TCD check are sent to the reject pocket,
even though the TCD field appears after the digit posi-
tion selected for sorting.

SPECIAL CONSIDERATIONS IN
ON-LINE READING

Long Character and Multiple Read

If a long character is detected during on-line reading
of a document, an error code is sent into memory.
The program determines the action taken, including a
determination of the pocket to which the document is
sent.

Missing Digit Detection

During on-line operations, an error code is sent to
memory at the time a missing digit is detected. The
program can determine the action to be taken, including
a determination of the pocket to which the document
is sent. The plugboard NO MDD hubs can be wired
to inhibit this error check in fields containing legiti-
mate spaces.

Transposition Check Digit (TCD)

During on-line operation, the TCD checkcircuit sends
a signal to the central processor to indicate an error.
The program determines the action to be taken, in-
cluding a determination of the pocket to which the
document is sent. The wired plugboard must be used
to define the field upon which the TCD calculation is
to be performed.

PROGRAM INSTRUCTIONS

A complete understanding of on-line operation is not
possible without learning the nature and structure of
the program instructions which control the document
handler. When preparing programs for the on-line
use of the document handler, there are a number of
timing requirements that must be taken into consider-
ation. Pocket decisions must be made within the time
constraints of the system. For program instructions
and timing data refer to GE-225 Programming Refer-
ence Manual.

As is true of other peripheral units connected to the
controller selector, the first instruction is SEL (octal
2500P20) which selects the address (P) of the controller
to which one or two document handlers are attached.
The following is a partial list of instructions used in
programming for document handler input. The octal
codes for the second sorter instructions are different
from those for the first sorter on a controller.

Instruction Mnemonic  Octal
Code Code
Read Single RSD 0420000
Document 1020000%*
Read Single Docu-~ RDC 0440000
ment & Continue 1040000*
Feed
Halt Continuous HLT 0500000
Feed 1100000*
Pocket Select PKT 0460000
1060000*
End Read Busy ERB 0520000
1120000*

* These octal codes apply to sorter #2.

OPERATOR CONTROLS AND
INDICATORS
Main Circuit Breaker. This switch, located at the

right side of the document handler, turns the main
power supply (AC) ON or OFF. Theup position is ON.

Control and Indicator Panel

The controls and indicators on the control and indicator
panel are shown in Figure XIV-8.

POWER ON. This indicator, located at the ex-
treme upper left of the panel, glows green shortly
after the main circuit breaker switch has been
turned ON, indicating that the document handler
power is on.

MOTOR ON-OFF. These adjacentbuttons contain
indicator lamps which glow when depressed (ON-
green, OFF-white). The ON button is depressed
after the main circuit breaker has been switched
on to start the motors. The OFF button is de-
pressed to stop the motors. Motors require
approximately 10 seconds to warm up when they
are first turned on. The FEED READY indicator
glows when the necessary motor warmup time has
elapsed.
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Figure XIV-8. Document Handler Control and Indicator Panel

STACKER POCKETS, WARNING - FULL. The

Glz-225

upper WARNING half of this indicator lights if any
of the twelve pockets approaches a full condition.
The lower FULL half glows amber when a pocket
has reached its capacity, at which time the feeding
of documents automatically stops.

BOGIE _RETURN. If documents jam while in
transit, this indicator glows red and all moving
force on the documents is released. Depressing
this button engages the bogies which supply the
force on the documents, and causes the indicator
light to go out.

COMPUTER DEMAND MODE. This indicator
glows blue when the document handler is con-
nected electrically to the computer. It lights up
when the ON LINE/OFF LINE switch is setto the
ON LINE position.

ON LINE - OFF LINE MODE, This switch con-
sists of an illuminated pushbutton switch withtwo
indicator lights. The upper half is lit for on-line
mode of operation; the lower half islit for off-line
mode of operation. Depressing the button re-
verses the mode of operation.

MULTIPLE DIGIT SELECT, ON-OFF, EQUAL-
UNEQUAL. This is a double switch with four
indicator lamps. The left switch, ON-OFF, is
used to enable or disable the multiple digit select
circuitry during off-line operations. The EQUAL-
UNEQUAL switch determines whether multiple
digit selection will be based on equal or unequal
digits. When depressed, both of these switches
reverse their existing conditions.

FEED ON-READY. The ON and READY feed con-
trols consist of one illuminated pushbutton and
two indicator lights. The READY half (lower
portion) of the indicator glows when the document
handler is ready to sort documents. There is a
10-second delay between the time MOTOR ON is

depressed and the time the feed READY light is

lit. When the pushbutton is depressed, feeding of
documents begins, and the ON half (upper portion)
of the indicator glows during the time of document
feed.

FEED QFF. This pushbutton, located just to the
right of the feed ON-READY switch, isdepressed
to stop the feeding of documents.
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To maintain continuous reading and reduce machine
stoppage, the operator may remove documents from
the pockets while the machine is operating. However,
while documents are being removed from a pocket,
other documents may be delivered to that pocket.
Therefore, the operator should make certain that in-
coming documents are not hindered in any way. This

-can be done by removing documents from the pockets

in the following manner:

1. Insert one hand (fingers flatand straight) into
the stack of documents so that the hand sub-
stitutes for the backup plate which holds
documents upright in place. Leave a few
documents to guide others that may be de-
livered to-the pocket.

2, With the other hand, remove the stack of

documents and allow the backup plate to slide
into place against the documents not removed.

SORT COMPLETION AND
DOCUMENT PICKUP

Documents must be removed from the pockets in

* sequence to preserve order, Otherwise sorting will

be to no avail. Ascending sort starts with the least-
significant digit of a group and proceeds to the most-
significant digit. This kind of a sort requires the

- pickup order to be from pocket nine through pocket

Zero,

Documents must be sorted (put through the handler)
once for each digit to be sorted upon. For example,
if documents are to be sorted off line on an account
number field which has six digits, they mustbe sorted
six times., In sorting, a document having an account
number 312 486 would be Borted first on the 6 (digit
select button 1), second on the 8 (digit select button 2),
third on the 4 (digit select button 3), fourth on the 2
(digit select button 4), fifth on the 1 (digit select
button 5), and last on the 3 (digit select button 6).

Each time the documents are sorted, the following
steps must be repeated:
1. Joggle the document in the jogger.

2. Load the documents properly into the feed
tray.

3. Depress the correct DIGIT button.
4., Depress the FEED ON button.
5. Remove documents from the stackingpockets

in the order nine through zero (ascending sort
only).

It is not necessary to remove documents from the
special pocket until a particular sort has been com-
pleted, unless, of course, the pocket becomes full.
Rejected documents require special handling, since
they have not been read correctly. '

Jam Detection and Operator Action

Documents are under positive control from the time
they leave the feed area until they enter one of the poc-
kets. Thirteen sensing stations along the conveyorbelt
register the disposition of the documents in transit.
They are jam-detecting photocells which check for
stopping of documents in front of the cells. The jam-
sensing feature eliminates the possibility of document
pile-ups. At the first indication of document stoppage
in the transport system, the bogie return indicator
on the operator control panel glows red and the docu-
ment handler halts. Feeding is discontinued immedi-
ately, and all moving force on the paperis removed to
prevent damage to the documents. All documents in
transit during detection of ‘a jam should be removed
manually and placed in the reject pocket. To resume
operation, depress in sequence the bogie returnbutton,
the MOTOR ON button, and the FEED ON button.

Shutdown Procedure

When the last of the documents to be processed has
been read:

1. Remove all documents from the pockets (in
the correct order).

2. Record pocket counters displayed, if re-
quired.

3. Depress MOTOR OFF.
4. Set main circuit breaker to OFF position.

5. Remove and store the plugboard.

SETUP PROCEDURE, ON-LINE MODE

During on-line operation, information from MICR
encoding on the documents such as account number
and dollar amount is fed into the memory of the com-
puter after passing through the document handler
adapter. The program checks the validity of the infor-
mation read in and determines the pocket destination
of the documents.

Because the program determines document destina-
tion, the operator doesnot use the digit select and field
select buttons on the control and indicator panel when
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he originates document feed. Likewise, theplughoard
is not usually used in on-line operation. There are
exceptions, though. When the special and delay turnoff,
no nlissing digit detection, and transposition check
digit functions are desired, their respective hubs on
the plugboard can be wired for plughoard use during
on-line operation. The programmer has a choice of
using the plugboard for the functions just mentioned
or of performing the same functions by program
instructions.

The following steps and precautions should be taken to
initiate on-line continuous feeding of documents. See
Table XX for a summary of controls and indicators.
All switches and indicators referred toin the following
steps are on the document handler control and indi-
cator panel unless specified otherwise.

1. Place the documents to be sortedin the jogger,
face first and MICR printing down, to insure
that they are stacked firmly with the bottom
and leading edges aligned.

2. Pull the feed backup plate (Figure XIV-12)
back until it contacts a retaining catch.

3. Place the documentsin the feed tray face-first
and MICR printing down. Make suretheyare
flush against the feed fence at the rear of the
feed tray.

-4, Release the feed backup plate.

5. Insert the properly wiredplughboardas desig-
nated by the programmer. If no plugboard
instructions are given, remove the presently
inserted board and leave the holder open.

6. Turn on the main power circuit breaker.

7. Check to see that all maintenance panel
switches (except the TCD switch) are in the
NORMAL position. If the TCD optional
feature is not incorporated in the unit, the
TCD switch should be in the TEST position.

8. Check to see that the POWER ON indicatoris
lit. This indicator should light shortly after
the main circuit breaker has been switched
on,

9. Depress the MOTOR ON button (it should
glow green).

10. Make certain that the BOGIE RETURN indi-
cator is not lit. Ifitislit, depress it to bring
all bogies in.

11. Set the AUTO/MANUAL switch on the com-
puter control console to the MANUAL posi-
tion.

12. Depress the CLEAR button on the document
handler adapter display panel.

13. Set the MODE switch to the ON-LINE position.

14. Set the pocket counters at the left side of the
service panel to zero, if required. )

15. Return the AUTO/MANUAL switch on the
computer control console to the AUTO posi-
tion.

16. Check to see that the FEED READY indicator
is lit. ' )

17. If the FEED READY indicator is lit, depress
the FEED ON button.

18. Depress the START button on the computer
control console to initiate on-line feeding of
documents under control of the stored pro-
gram.

19. Make certain that the COMPUTER DEMAND
indicator is lit. If it is not lit, correct this
condition before proceeding further. (Refer-
ence Error Indication and Recovery Pro-
cedures.) .

Shutdown Procedure

When the last document hasbeen read and the program
is completed:

1. Remove all documents from pockets.

2. Set AUTO/MANUAL switch on the computer
control console to the MANUAL position.

3. Depress the MOTOR OFF button on the
operator control panel.

4. Set the main circuit breaker switch to the
OFF position,

5. Record pocket counters displayed, if re-
quired.

6. Remove and store the plugboard.
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TABLE XX
SUMMARY OF CONTROLS AND INDICATORS
Location Control or Indicator Function

Right side of the document
handler (Figure XIV-1)

Main circuit breaker switch

Turns main power ON or OFF.

Document handler control
and indicator panel
(Figure XIV-13)

POWER ON indicator

Glows green to indicate
when main power has been
turned on (by the circuit
breaker).

MOTOR ON-OFF switch
and indicator

Depressing ON starts the motors
(ON glows green). Depressing
OFF stops the motors (OFF
glows white). Circuit breaker
must first be on.

Stacker Pockets WARNING-
FULL indicator

When the WARNING half of the
indicator glows white one or
more pockets are approaching

a full condition. When the FULL
half of the indicator glows amber,
one or more pockets are full,

and feeding stops.

BOGIE RETURN switch
and indicator

Glows red to indicate a jam
condition and the automatic
release of pressure against
documents and the friction

belt. Depressing the pushbutton
returns pressure on the docu-
ments and turns out the indicator
light.

COMPUTER DEMAND
MODE indicator

Glows blue during document feed
when the handler is connected fo
on-line operation. :

ON-LINE, OFF-LINE
mode switch and
indicators

Reverses the mode of operation
alternately from on line to off
line. The half of the indicator
which applies to the mode in
operation is illuminated white.

Ble-225

XIv-15




TABLE XX (CONT.)

Location

Control or Indicator

Function

Document handler control
and indicator panel
(Figure XIV-13)

MULTIPLE DIGIT
SELECT ON, OFF switch
and indicator

The ON-OFF switch enables

or disables the multiple digit
select circuitry; the ON indi-
cator glows green when enabled. -
The OFF indicator glows white
when disabled.

MULTIPLE DIGIT
SELECT EQUAL
UNEQUAL switch and
indicators

When depressed, alternately
determines whether multiple
digit selection will be based on
EQUAL or UNEQUAL compari-’
sons., The indicator EQUAL or
UNEQUAL is illuminated to
indicate which type of compari-
sons are selected.

FEED ON, READY
switch and indicator

The READY indicator glows
green when the document handler
is ready to sort. When the
pushbutton is depressed, docu-
ment feed begins and the ON
indicator glows.

FEED OFF switch

Stops document feed when
depressed.

DIGIT select switches
and indicators

Select the digit positions to be
sorted upon. The pushbuttons
glow when depressed.

FIELD select switches
and indicators

Select the field to be sorted
upon. The pushbuttons glow
when depressed. Plugboard
wiring determines field

relationship to pushbuttons,

Document handler mainte-
nance panel (Figure XIV-9)

POCKET counters

Count and indicate the number
of documents entering a pocket.
Must be reset to zero each time
counting begins.

TOTAL document counter

Counts and indicates total
number of documents entering
all pockets. Must be reset to
zero each time counting begins.

HOUR meter indicator

Totals and indicates the total
hours of document handler
operation. (Cannot be reset.)
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TABLE XX
SUMMARY OF CONTROLS AND INDICATORS
Location Function

Control or Indicator

Right side of the document
handler (Figure XIV-1)

Main circuit breaker switch

Turns main power ON or OFF.

Document handler control
and indicator panel
(Figure XIV-13)

POWER ON indicator

Glows green to indicate
when main power has been
turned on (by the circuit
breaker).

MOTOR ON-OFF switch
and indicator

Depressing ON starts the motors
(ON glows green). Depressing
OFF stops the motors (OFF
glows white). Circuit breaker
must first be on.

Stacker Pockets WARNING-
FULL indicator

When the WARNING half of the
indicator glows white one or
more pockets are approaching

a full condition. When the FULL
half of the indicator glows amber,
one or more pockets are full,

and feeding stops.

BOGIE RETURN switch
and indicator

Glows red to indicate a jam
condition and the automatic
release of pressure against
documents and the friction

belt. Depressing the pushbutton
returns pressure on the docu-
ments and turns out the indicator
light.

COMPUTER DEMAND
MODE indicator

Glows blue during document feed
when the handler is connected for
on-line operation.

ON-LINE, OFF-LINE
mode switch and
indicators

Reverses the mode of operation
alternately from on line to off
line. The half of the indicator
which applies to the mode in
operation is illuminated white.
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TABLE XX (CONT.)

Location

Control or Indicator

Function

Document handler mainte-
nance panel (Figure XIV-9)
(cont)

Five groups of indicator
lights

Provide information of use
only to service personnel.

VACUUM and PRESSURE
gauges

Provide information of use
only to gervice personnel.

MDD switch

Checks documents for missing
digits. Must be used in the
NORMAL position.

ONE SHOT switch

Feeds one document at a time
when button is depressed. FEED
switch must be in OS position.

FEED switch

Must be in the NORMAL position
for continuous operation. When
in the OS position, permits

feed of one document at a time.

MRT switch

Must be in the NORMAL position
for routine operation. Can be '
used to test for defective printing
in the TEST position.

CUE COUNT switch

Must be in the NORMAL position
for routine operation. It checks
the accuracy of information on
the documents. In the TEST
position, checking circuitry is
disabled.

TCD switch

When the document handler
does not have optional trans-
position check digit feature,
switch should be left in TEST
position. If optional checking
feature is installed, must be in
the NORMAL position. )

Adapter control and
indicator panel (Figure
XIV-10)

PARITY ALERT indicator

Glows when parity error detected
in information transfer from the
document handler to memory.
Light may be turned off by the
program or by the PARITY
RESET or CLEAR buttons.

PARITY RESET switch

Clears circuitry after a parity
error and turns out the PARITY
ALERT light.
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Most of the hubs which control the operating and
checking features of the document handler are located
in the upper half of the plugboard. Hence, this half is
discussed first. The lower halfis wired when multiple
digit select sorting is desired.

Cue Counters. Since there are more than four fields
(maximum .of 12) on each document, the cue symbols
which identify the fields are repeated. Fourindividual
cue counters are provided (one for each cue symbol)
for recognizing and counting the respective fields on
each document. Each of three counters [cue 1{ 1) or
window, cue 2 ('« ) or slant, and cue 3 ( ) or para-
gra.ph] counts up toabinary three, and the fourth coun-
ter [cue 4 (=) or hyphen] counts up to a binary four.

Window Counter. The window counter( 13) is a
binary counter which is set to the count of zero
as a document enters the readarea. Each window
symbol ( 12 ) advances the counter, If more than
three window symbols exist on a particular docu-
ment, the counter will count to three and remain
in that state until reset to zero.

Slant Counter. The slant counter (') is a binary
counter which is set to zero as the document
enters the read area. Eachslantsymbol ( «' ) ad-
vances the counter. If more than three slant
symbols exist on a particular document, the
counter will count to three and remainin that state
until reset to zero.

Paragraph Counter. This counter is a binary
counter which functions the same as the slantand
window counters by counting the paragraph sym-
bols ( ™). : .

Hyphen Counter. The hyphen ( = ) counter is a
binary counter which, like the others, is cleared
automatically as the document enters the read
area. Unlike the others, itis resetby the appear-
ance of any other cue symbol. Only when hyphen
symbols follow in sequence on a document does
this counter count above one. This restricts the
application of hyphen symbols to ‘the division of
minor or subfields of data. The other cue counters
are not affected by unlike symbols and therefore
are used to separate the major fields ofdata on a
document, The plugboard allows for the trans-
mittal of a maximum of four hyphen counts,

Cue Counter Hubs. The cue counter hubs are located
in the upper midsection of the plugboard (Figure
XIV-15). This is the control centerof the board. The
signals sent from these hubs switch the variousoper-
ating and checking circuits of the document handler
on and off. The counter hubs for all four cue symbols

window  paragraph
l slant / hyphen
/ 2

. nowot " CUE CHK
For selection ol o
of field two, o Jo Jo Jo |s '
use hubs start- » - oo
ing with the o o Jo o |4 T
- N . F
inside hub T 0303@ o©n- o
L 040 1©¢ o o oL
D m—m—vuft 1 1 |t -—43-
05 050Q¢E © o ovr
S ——— [ [ | |rf—e MDD —L&
L 08608@% ® o o1
E -_—u —OR
€ o0107QN © o o2
T ————T 2 ||o| |z [2}—coum
o 08038@ o O
For a slant N R T, [ol—our_wv " m
count of two, 000980 o|lo]|o,
use hubs in T — ] Pl Do
any order 0100 100 olol.0
—_— s s |3 |2
0110 1ud o 0 ©
S—— O R . TCD

FL L )

Figure XIV-15. Cue Counter and Field Selection
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are arranged into columns and groups. For example,
there are three hubs indicating a two countin the col-
umn below the slant symbol (encircled on Figure
XIV-15). Any one of these three hubs may be used in
any order.

Field Selection Hubs. In sorting off line, depressing
the FIELD select button on the control and indicator
panel enables the field select circuitry tobe connected
to the corresponding field selection hubs on the plug-
board. Any desired field selection can be made for a
specific field select button by connecting the cue count
(indicating a field selection) to the respective field
selection hubs of the plughoard. Each of the twelve
fields has threefield-selection hubs. In Figure XIV-15,
the three hubs for field two are encircled. Notice that
the inside hub of each group of three hubs for a field
has a double circle around it. Thisdouble circled hub
must always be used, so it is good practice to use it
first (of the three in that field).

When wiring the plugboard for use with the 750 docu-
ment per minute handler, the connections are the same
with one exception. Because the control andindicator
panel of the 750 document per minute handler has only
six FIELD select buttons, only the first six groups of
field selection hubs on the plughoard are used, and the
remaining six groups of hubs are not used.

During on-line operations, this portion of the plug-
board is not used and is inhibited,

6 4

Plugboard Wiring Examples of Field Selection. The
two examples which follow use information from
Figure XIV-16. The information in the illustration is
divided into seven fields. The vertical column indi-
cates the cue counts for each of the seven fields, Cue
symbols are counted from right to left, and the count
for all but the hyphen symbol increases by one each
time the symbol is encountered. The hyphen count,
as has been described, goes t0 zero eachtime another
symbol interrupts the count.

Example Number One.

The plugboard wiring described in this example
is illustrated in Figure XIV-17. Assume that it
is desired to sort only within field number 3. It
is necessary to isolate field number 3. The cue
count configuration that identifies document field
number 3 must be connected to the field selection
hubs representing the document field number 3.
In the sample document of Figure XIV-18, the
paragraph symbol precedes field number 3 and
will cause the paragraph counter to count one.
Connect any of the paragraph hubs labeled 1 (mdl-
cating a paragraph count of one) to one > of the
field selection hubs to represent document field
number 3 (in this example the hubs labeled 1 of
Figure XIV-17 were selected). Notice that the
hub indicated by a double circle is connected first
from the group of hubs representing a field.
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Figure XIV-16. Field Identification and Cue Count
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Figure XIV-17. Connecting Cue Counter to
Field Selection Hubs

The cue symbol following field number 3 is a
hyphen; therefore, to isolate field number 3 from
the other fields, the hyphen count of zero must be
connected to a number 1 field selection hub. The
window symbol preceding field number 5 will
reset the hyphen counter to zero enabling the
sorting of field number 5. Toavoidthis, the win-
dow count of zero must be connected toone of the
field selection number 1 hubs.

Since the field selection hubs labeled 1 were used,
the corresponding FIELD select button 1 on the
control panel must be depressed to enable sorting
within field number 3.

Example Number Two

The plugboard wiring described in this example
is also illustrated in Figure XIV-17. Assume that
it is desired to sort within field number 6. Refer-
ring to Figure XIV-16, a hyphen symbol precedes
field number 6 and also fieldnumber 4. Since any
cue symbol (other than the hyphen) resets the
hyphen counter to zero, a method must be used to
determine which hyphen symbol set the hyphen
counter to one. Since field number 6 is denoted
by the second hyphen, additional information must
be connected to the field selection hubs repre-
senting field number 6. When the window counter
registers a count of one, this indicates that the
first hyphen has passed, and when the hyphen

counter registers a count of gne again, fieldnum-~
ber 6 is approaching. Therefore, connections on
the plugboard are a hyphen count of one and a
window count of one to the field selectionterminals
representing field number 6 as shown in example
number 2 of Figure XIV-117.

Total Cue Count Check. The total cue count check is

used during off-line operations to determine if the
correct number of individual cue characters were
read from the document. Since the hyphen counter is
reset by the other cue symbols, only the slant, para-
graph, and window symbols are checked. To establish
the correct plugboard connections for the cue count
check, the total cue count for the slant, paragraph,
and window counters must be determined. Again, the
double-circled hubs must be plugged first. Notice that
a line divides the two groups of CUE CHK hubs. Each
total count must be wired to one group of three ver-
tically aligned hubs.

In the following example there are two slant sym-
bols, one paragraph symbol, and two window
symbols.

1HLSS kw25 A0 ?53m2b3 £532,°023L 567850
\ A . A )
TRANSIT ON US AMOUNT
FIELD FIELD F1ELD

Therefore, the following counter configurations
must be connected to the CUE CHK hubs on the
plugboard as indicated by example number 1 in
Figure XIV-18:

Slant Counter = 2
Paragraph Counter = 1

Window Counter = 2

The three remaining CUE CHK hubs may be used
to allow recognition of a second and different total
cue count; both may now be recognized as correct.
For example, some documents may contain more
fields as shown in the following example:

023,518 796mL 1322 O5wL3I245" BILESA023L56789
\ I\ -\ . J

—

AUXILIARY TRANSIT ON US AMOUNT
ON US FIELD FIELD FIELD

The addition of one field increases the paragraph
count by two. The total cue count is now:

Slant Counter = 2
Paragraph Counter = 3

Window Counter = 2
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Figure XIV-18. Cue Check Connections

This total cue count is connected tothe remaining
CUE CHK hubs as shown in the second example
of Figure XIV-18, With both groups of CUE CHK
hubs connected as shown, documents withor with-
out the auxiliary on us field will not be rejected
if they contain a correct cue count.

Delay Turn Off. The Delay Turn Off hubs are plugged
during on-line or off-line operation when it is desired
to turn the character reader OFF after all usable data
on the document has been read. This prevents the
character reader from reading erroneous or mean-
ingless information which may be on the document
following the last field of data.

For example, assume that intermixed documents
(some containing an Auxiliary On Us field and
some not) are being read by the character reader.
The following example illustrates a possible for-
mat which may or may not contain the Auxiliary
On Us field.

*3giLar23d ik, 22010 09w, 323 B766,0000007870
\ )\ J \ A, J

v v v

AUXILIARY TRANSIT . ON US AMOUNT
ON US FIELD FIELD FIELD

The DLY and SPL hubs are connected Window
(1%) = 2, and Paragraph ( » ) = 3 as shown in
Figure XIV-19,
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Figure XIV-19. DLY Hub Connections

These connections will cause the character reader
to be turned OFF after all data has been read on
a document as follows:

With Window ( 12 ) number 2 plugged to the DYL
hub (indicating the end of the transit field), the
character reader will be turned OFF if no char-
acter is read 0.25 inches after the window equals
two. Whenno characteris read, the sorter control
assumes that the transit field is the last field on
the document and turns the character reader OFF.
However, if a character is read within 0.25
inches following window number 2, the character
reader will continue to read until 0.25 inches
past the third paragraph symbol.
Special Turn Off (SPL). The Special Turn Off hubs
are used during either on-line or off-line operation
to turn the character reader OFF at any point during
the reading of the document.
For example, if it were desired to read only the
information preceding Window symbol number 1
(which indicates the end of the On Us field), the
window number 1 hub would be connected to the
double circled SPL hub on the plugboard.

Inhibiting the Missing Digit Detection Circuitry (No
MDD). The No MDD hubs on the plughoard are used
during both on- and off-line operation to inhibit the
missing digit detection circuitry when one of the fields
contains a legitimate missing digit. This is done by
connecting the cue count configuration on the field
containing the missing digit to the No MDD hubs,

Ble-225
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Figure XIV-20. Inhibit Missing Digit Detection

thereby inhibiting the missing digit detection for this
particular field or fields.

For example, assume that it is desired to inhibit
the missing digit circuitry during the time field
number 2 in the following illustration is being
read. A paragraph ( » ) count of zero and slant
( » ) count of two identifies field number 2. This
count is connected to the No MDD hubs as shown

in Figure XIV-20.

FIELD FIELD FIELD
6 4
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] —— —

FIELD FIELD
1

FIELD
5 3

The additional group of No MDD hubs provides a
means of inhibiting the missing digit detector for
a second field, if desired. Additional hubs can be
plugged in the same manner as described for
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Figure XIV-21. Use of Auxiliary OR (COMM) Hubs

field number 4. The whole ON-US area could be
covered regardless of number of fields by a slant
count = 2 and a window count = 0.

Auxiliary OR (COMM). The three hubs at the right of
the plugboard under the heading of COMM expand the
cue count capability by permitting a choice of two
different cue counts to be recognized as valid. The
hubs are used for situations where an end result is
desired from either of two different cue count condi-
tions -- for example, when two different types of
documents are sorted at the same time. The two
conditions of cue count may pertain to total cue count
check, no missing digit detection, or special turn off.
Figure XIV-21 illustrates the use of auxiliary OR hubs
with the total cue count check hubs. In the example,
the plugboard is wired so that documents are recog-
nized as valid when they have a cue count of window
equal to two, slant equal to two, and paragraph equal
to either one or three. Documents which don’t have
either of those cue counts are sentto the reject pocket
during a sort.
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Figure XIV-22. Long Character and.
Multiple Read Detection

Long Character and Multiple Read Detection. This
portion of the plugboard is wired when sorting docu-
ments off-line to detect long characters or a multiple
read. Theplugboardhubslabeled ‘F’ and ‘D’ (indicated
in Figure XIV-22), when properly connected, provide
the following three checks:

1. With both the ‘F’ and ‘D’ hubs connected as
shown in Figure XIV-22, only the selected
digit in the selected field will be checked. If
a long character or multiple read occurs in
this digit position, the document will be sorted
to the reject pocket.

2. When only the ‘F’ hubs are connected, only
the digits in the field up to the digit selected
will be checked. If a long character or mul-
tiple read occurs on any of these digits, the
document will be sorted to the reject pocket.

3. When only the ‘D’ hubs are connected, the
digit position being checked will be checked
in each field on the document up to the sort-
ing area. If a long character or multiple
read occurs in this digit position of any field,
the document will be sorted to the reject
pocket.

Multiple Digit Seleet. The multiple digit selectportion
of the plugboard is used during off-line operation to
allow sorting out particular documents on a single
As many as ten digits on a document may be
compared with the digits defined by the connectionson
the plugboard.

NIRERERERER N
AHSRRRERReE
HESRENIRREE!
Wi IIITITIT]
S IIITITT

/..

Figure XIV-23. Multiple Digit Select
(lower half) of Plugboard

.Documents which contain the specified character in

each of the locations, as defined on the plugboard, are
called ‘equal’ documents; while those which do not
compare are called ‘unequal.’ The multiple digit select
switch on the document handler control and indicator
panel has two positions:

1. EQUAL
2. UNEQUAL

With the Switch in the EQUAL position, documents
which compare are sent to the special pocket and all
other documents are sortedinthe conventional off-line
method. When in the UNEQUAL position, documents
that do not compare are sent to the special pocket,
and all other documents are sorted inthe conventional
off-line method. All hubs in this section are in pairs
(connected on the board by lines). This means that
either of each pair of connected hubs may be used for
any connection. For example, hubs in either rows 19
or 20 may be used to wire digit positions.

For an example of multiple digit selection, assume
that it is desired to separate from a group of
documents those which contain the number 60192
in the third field as shown in the following sample
format:

Ci2him k7890 LS?56mBE0 L9 20 94000004 23L5s
e

FIELD
3
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The cue count configuration which identifies field
number 3 is:

Cue Counter Count
Paragraph 1
Hyphen 0
Window 0

The plugboard should be wired as follows:

1. Connect the cue count hubs, which identify the
field, to the field definition hubs. The cue
count (paragraph = 1, hyphen = 0, and win-
dow = 0) is connected to field definition hubs
13J, 153 and 17J respectively. The next
four field definition digit hubs to the left of
the cue count connections are connected to-
gether, representing the five digits of field
number 3. (See Figure XIV-24.)

2. Establish the digit position for each digit by
connecting the digitposition hubs (193 through
19F or 20J through 20F) to the digit counter
exit hubs (21E through 21A) as illustrated in
Figure XIV-24.

3. Connect compare exitand compare entry hubs
so that the digits 60192 of field number 3 are
compared with field number 3 of every docu-
ment read by the character reader. Since
digit positions are counted from right to left,
the following is a list of the order and wiring
of the digits in field number 3.

Digit position #1 contains a ‘2’
Digit position #2 contains a ‘9’
Digit position #3 contains a ‘1’
Digit position #4 contains a ‘0’
Digit position #5 contains a ‘6’

Since digit position #1, as defined by 19F, contains a
‘2’, the compare exit hub 22F or 23F is connected to
compare entry hub representing the numeral ‘2.” When
the wiring of field #3 (60192) is completed, every
document having 60192 in the third field will go to the
SPECIAL pocket when MULTIPLE DIGIT SELECT on
the control and indicator panel is set to EQUAL.

If desired, additional fields may be sorted on until all
ten digit positions are used. For example, assume
that field number 2 (containing the numeral ‘9’) must
also be sorted on. The field identification (slant = 2
and paragraph = 0) is connected to the field definition
hubs. Since this field contains only one digit, no
additional field definition'digit connections are made.

In establishing the digit position for field number 2, a
connection is made from digit position hub, thereby
designating this digit as digit position number 1 of field
number 2. The lastconnectionfor field number 2 is to

connect the compare exit hub (22E) to the compare
entry hub, representing the numeral ‘9.” However,
this compare entry hub is already connected to com-
pare exit hub 22G; hence, another method must be
used. The compare exit hub (23G), in this case, is
connected to compare exit hub 22E thereby making a
connection to the numeral ‘9. A missing digit is not
considered a digit position.

An alternate method of wiring the plugboard toperform
the same function is illustrated in Figure XIV-24. In
comparing Figure 25 with 24, it will be seen that field
definition hubs are wired to the left side of the plug-
board instead of to the right. However, the rightmost
hubs must always be used for the most significant digit
position. Thus, in Figure XIV-25, hubs in column J are
used even though the remaining hubs used are at the
left of the board. Another difference in the wiring of
Figure XIV-25 is that row 23 is used instead of row 22.
Since hubs in both rows perform the same function,
this makes no difference in the final results.

The following general rules apply to wiring for use of
the multiple digit select portion of the plugboard.

1. The digit position on a document is counted
from right to left, and the plugboard hubs
are counted from left to right,

2. Under field definition, plug across only the
number of digits in the field to be compared.
Also plug the most significant digit in row J.

3. In field definition, plug each field separately
for each digit.

4. The 0-9 numbers on the bottom of the plug-
board refer to digit values for compare entry.

5. The numbers 1-10 under digit counter exit
represent the digit position in the field.

Transposition Check Digit (Optional Feature). A total
of three plug-in connections are allocated for the
transposition check digit (TCD) optional feature. The
TCD is a number added to any field to make sure a
digit in that field has not been misread. The number
is based on an arithmetic calculation on the numbers
in the field known as "Mod Eleven."

When the TCD circuitry is to be used, plug the cue
count configuration for the field to be checkedinto the
TCD hubs 12H, 12I, and 12J on the plugboard.
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ERRORS AND OPERATOR

CORRECTIVE ACTION

Errors occur when the operator neglects to:

1.

Set the main circuit breaker switch to the

ON position.

2. Maintain sufficient documents in the feed
hopper.

3. Empty stacker pockets before they become

full.

4, Insert the properly wired plugboai‘d.
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Figure XIV-24, Multiple Digit Select Plugboard

Wiring
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Figure XIV-25. Multiple Digit Select Plughboard Wiring

PROGRAM ERRORS

An error occurs whenever the computer does not
send a pocket decision for a given document, in which
case the affected document goes to the reject pocket.
This condition is called "no pocket decision' (NPD).,

Ble-228

Possible errors, their probable causes, and the action
required by the operator are outlined in Table XXI.

understood or resolved.

XIvV-27

As is true in all operations, the operator should turn
to the service engineer for assistance whenever dif-
ficulties in document handler operation cannot be



TABLE XXI

DOCUMENT HANDLER ERROR CONDITIONS

Error Condition’

Possible Cause

Corrective Action

Stacker Pocket WARNING
indicator on control
panel lights

One or more pockets are
approaching a full condition

Remove documents from near-
capacity pocket or pockets.

Stacker Pocket FULL
indicator on control panel
glows amber and docu-
ments stop feeding

One or more pockets are
full

1. Remove documents from full
pocket or pockets.

2. Depress FEED ON button on
operator control panel.

BOGIE RETURN indicator
light on control panel
glows red, and document
handler halts

Documents in transport
system have jammed

1. Remove documents from
transport path and place them
in reject pocket.

2. To resume operation, depress
BOGIE RETURN, MOTOR ON,
and FEED ON buttons on
control panel in that order.

3. If operating on line, consult
programmer instructions for
recovery procedures.

FEED ON indicator on
control panel refuses to
light when depressed,
even though FEED READY
indicator is lit

Feed hopper is empty or
a stacker is full

1. Load feed hopper.
2. Or empty stacker
3. Depress FEED ON button.

MOTOR ON indicator en
control panel will not

light when depressed,
motors will not run, and
BOGIE RETURN indicator
remains lit when depressed

Document jam has caused
mechanical difficulty in
the apparatus (or bogies)
which supplies the moving
force on documents

in transit.

Notify the service engineer of
the difficulty.

COMPUTER DEMAND
indicator on control panel
remains off, and ON-LINE
mode indicator will not
light when ON-LINE
button is depressed

Several possible causes.
Possibly cables between
document handler, adapter,
and/or computer are not
connected

Notify the service engineer of
the difficulty.

Documents stop feeding
during a sorting operation

Feed hopper is empty or
one or more pockets are
full

Load feed hopper and depress
FEED ON button, or empty full
pockets and depress FEED ON
button.
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TABLE XXl (Cont.)

Error Condition

Possible Cause

Corrective Action

ECHO ALARM indicator
on control console lights
(on line only)

Plug not connected in
document handler adapter
cabinet

. Consult programmer

instructions for plug numbers.

. Set AUTO/MANUAL

switch on control console
to MANUAL position.

. Notify the service engineer

of the difficulty.

All documents are
entering reject pocket
(on line only)

The desired FIELD and/or
DIGIT select buttons on the
control panel were not
depressed prior to the off-
line sorting operation or
the plugboard was not wired
correctly

. Depress FEED OFF button

on control panel.

. Depress the desired DIGIT

and FIELD Select buttons
upon which sorting is desired.

. Remove documents from

reject pocket and replace in
feed bin.

. Check the plugboard.

. Depress FEED ON button.

Position selected for
sorting does not appear
on documents

. Depress FEED OFF button.
. Reload feed hopper.
. Select correct position.

. Depress FEED ON button.

TCD switch on maintenance
panel was erroneously
placed in NORMAL position
when TCD optional feature
is not incorporated in
machine

. Depress FEED OFF button.

. Set TCD switch on maintenance

panel to TEST position.

. Reload feed hopper.

. Depress FEED ON button.

CUE COUNT switch on
maintenance panel in
NORMAL position; plug-
board is wired incorrectly

. Depress FEED OFF button.

. Correct CUE CHK wiring on

plugboard.

. Reload feed hopper.

. Depress FEED ON button.
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TABLE XXI (Cont.)

Error Condition

Possible Cause

Corrective Action

All documents are
entering reject pocket

(cont)

MDD switch on maintenance
panel in NORMAL position;
plugboard is wired
incorrectly

1. Depress FEED OFF button.

2. Correct wiring in NO MDD
section of plugboard.

3. Reload feed hopper.

4. Depress FEED ON button.

Documents entering
the reject pocket for
no apparent reason

Notify service engineer of
difficulty.

Documents are feeding
and stacking irregularly

Notify engineer of difficulty.

FEED ON indicator on
control panel refuses to
light when depressc..,
even though FEED READY
indicator is lit. Feed
hopper is full and pockets
are not full

FEED switch on maintenance
panel is in the OS position

1. Depress FEED OFF button.

‘2. Set FEED switch on maintenance

panel to NORMAL position,

3. Depress FEED ON button,

I/0 ALERT indicator on
document handler
adapter display panel
lights. PARITY ALERT
indicator on document
handler adapter display
panel lights (on line)

New character is read into
the read buffer before
preceding character is
transferred to memory.

A command word has been
received with incorrect
parity

Notify the service engineer
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