
























































































instruction. Whenever an Eject instruction is de­
livered from the Record Processor, the line find 
mechanism releases the record from the print station. 

FORM MOVEMENT MECHANISM. The Record 
Processor utilizes two continuous form feeding mech­
anisms, in addition to the visible record feed mech­
anisms described earlier. For practical purposes the 
two form feeders are called form A and form B 
mechanisms. Form tractors are provided to space 
continuous forms and automatically skip over folds. 
The width of forms A and B combined may not 
exceed 18 inches including sprocket holes. The min­
inum distance between the two forms is �~�"�8� inch. The 
minimum width of a form is 3% inches including 
sprocket holes. A user will pattern form sizes to his 
individual needs. An example of different form sizes 
is illustrated in Figure 5-8. 

When necessary, form size can be cut down to 374' 
inches and driven by only one tractor. The form can­
not be overlapped by the record. 
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ERASE STATION. When a record is released from 
the printer it passes through the erase station to de­
magnetize the stripe. The erase head is operational 
only when new stripe information is to be written. 
I t is located just ahead of the recording station. 

RECORDING STATION. The recording station is 
the area where the actual writing of new information 
on the magnetic stripe of the record is done. The 
recording station is located following the erase sta­
tion in the record transport mechanism. 

CHECKING STATION. The checking station, im­
mediately following the recording' station, is used to 
determine reliability; that is, information from stor­
age written upon the stripe is checked to insure that 
there has been a successful transfer and recording of 
information. 

PRIMARY STACKER. The primary stacker re­
ceives records from the Record Processor transport 
mechanism and places them in the output magazine, 
face down, bottom edge first. The capacity of the 
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FORM A AND FORM B 
CAN BE ANYWHERE IN THIS AREA 

BUT MUST NOT OVERLAP 
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Figure 5-8. Examples of Different Form Sizes 
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primary stacker is 1000 records. When the primary 
stacker is filled to capacity, a signal is available 
which causes the entire system to shut down and 
remain inoperative until an empty magazine is in­
serted into position. For operator efficiency and con­
venience a magazine cart will be available with the 
B 251 System. 

AUXILIARY STACKER. The auxiliary stacker ac­
cepts records from the record transport mechanism 
and places them in the stacker, face down, top edge 
first. The capacity of the auxiliary stacker is 150 
records. When the stacker is filled, a signal is avail­
able which ca.uses_the entire system to shut down 
and remain inoperative until the stacker is emptied. 

CONSOLE AND DESK 

Attached to and part of the Record Processor is the 
Console and Operator's Desk (Figure 5-9). The Con­
sole provides the operator with the facilities necessary 
to initiate and control program operations. 

Figure 5-9. Console and Desk 

CONSOLE CONTROL PANEL 

The Console control panel (Figure 5-10) contains 
switches and indicators for system operation: power 
supply switches and indicators, indicators for the 
mode in which the system is operating, error condi­
tion indicators, and lights for displaying register 
contents. 

Located in the left section of the Console control 
panel are four columns of indicators and switches. 
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The first (labeled Stops) is a column of indicators for 
input-output conditions. From top to bottom are the 
Primary Feeder, Auxiliary Feeder, and Manual 
Feeder indicators which are on during the execution 
of a read instruction from any of these stations. Next 
are the Form A and Form B indicators. These are 
on whenever their respective form supplies are almost 
exhausted. Below these are the Primary Stacker, 
Auxiliary Stacker, and In/Out indicators. The Pri­
mary Stacker and Auxiliary Stacker indicators go on 
when the stackers become full and the In/Out indi­
cator is on during the execution of an input or output 
instruction. 

In the second column (labeled Checks) is a series of 
indicators for error checks. Whenever the system 
halts due to a write error, print error, read error, 
feed error, parity error, or align error the indicator 
corresponding to the condition is on. 

The third column is a series of switches for control 
of form and record movement. The top two switches 
are for spacing form A and form B., The next two are 
for restoring form A and form B to the home posi­
tion. The fifth switch is for transporting any records 
that may be in the manual or auxiliary ready sta­
tions or the print station to the auxiliary stacker. 
The sixth switch in the column initiates raising of 
the magazine in the primary station to the feed posi­
tion. The last switch in this column is for ejecting the 
record in the print station to the auxiliary stacker 
without writing new information on the magnetic 
stripe. 

The last column contains only two indicators, Sys­
tem Not Ready and R. P. Not Ready. 

SYSTEM NOT READY. This indicator is on when 
the B 251 System is unable to operate automatically 
as a system. The units capable of operation can be 
operated as a partial system. 

R. P. NOT READY. This indicator is on whenever 
the Record Processor is not ready for operation. 

In the lower left section of the Console control panel 
is a pull-type switch, called Emergency, that shuts 
down all system power. A field engineer is required 
to restore the power and to bring the system back 
to operational status. 

In the upper right section of the control panel is a 
bank of lights for viewing the contents of the follow­
ing display registers. Using the first two of these 
registers and the Write Memory switch (see below) 
information can be manually entered into core stor­
age, a character at a time. 



Figure 5-10. Console Control Panel 

MEMORY DISPLAY REGISTER. A column of 
seven lights which displays one character at a time. 
The character displayed can be a character called 
from storage for viewing or changing or a character 
that was manually inserted in the register for trans­
fer to storage. The fact that the lights can be set or 
cleared manually and individually allows changing 
and inserting characters in the register. 

MEMORY ADDRESS REGISTER. Three columns 
of lights which display a storage address. The ad­
dress displayed is either that of the location of a 
character from storage to be viewed in the Memory 
Display register or that of a location in which a char­
acter from the Memory Display register is to be 
stored. These lights can also be set and cleared man­
ually and individually. 

INSTRUCTION ADDRESS REGISTER. Two col­
umns of lights which display the address of the next 
instruction to be executed. Since the third character 
of a machine language instruction address is always 
zero, only the first two digits need be displayed. 
These lights can also be set and cleared manually 
and individually. 

The set of switches and indicators below the register 
displays are used to manipulate the information in 
the Memory Display and Memory Address registers 
and to control the mode of operation of the computer. 
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BIT RESET. This switch allows clearing of bits in 
the Memory Display, Memory Address, and Instruc­
tion Address registers. By depressing a switch cor­
responding to a light and the Bit Reset switch simul­
taneously, that light goes off. 

SINGLE INSTRUCTION. Each time this switch 
is depressed the instruction starting at the address 
displayed in the instruction address register is 
executed. 

READ MEMORY. When this switch is depressed, 
the character in the storage location indicated by the 
Memory Address register is displayed in the Memory 
Display register. 

INCREASE AND READ MEMORY. Each time 
this switch is depressed, the contents of the Memory 
Address register are increased by one and the char­
acter stored in the new location whose address is dis­
played in the Memory Address register is displayed 
in the Memory Display register. 

WRITE MEMORY. When this switch is depressed, 
the character displayed in the Memory Display reg­
ister is stored in the location indexed in the Memory 
Address register. 

CLEAR. When this switch is depressed, all indica­
tors are cleared and all registers are set to zero. 



LOAD. The Load switch initiates a Card Read in­
struction for reading in a series of cards and storing 
the data from these cards in successive memory loca­
tions starting with location 000 until memory is 
completely filled and the Instruction Address register 
is back to 000. 

HALT. This is a combination switch and indicator. 
When the switch is depressed, the system halts after 
all operations in progress have been completed. The 
indicator goes on whenever the system halts. 

CONTINUE. When this switch is depressed, the 
B 251 System continues under program control, 
starting with the instruction stored at the location 
whose address is in the Instruction Address register. 
This switch is also an indicator which is on whenever 
the system is in continuous operation. 

On the rear of the Console control panel are six 
switches to control power and to raise and lower the 
magazine (Figure 5-11). 

POWER ON. Turns power on for the system. 

POWER OFF. Turns power off for the system. 

TRANSPORT ON. Turns power on to all motors in 
the Record Processor. 

TRANSPORT OFF. Turns power off to all motors 
in the Record Processor. 

MAGAZINE UP. Raises the magazine in the pri­
mary feed station to the feed position. 

MAGAZINE DOWN. Lowers the magazine in the 
primary feed station. The magazine also lowers itself 
automatically when it becomes empty. 

Figure 5-11. Power and Magazine Switches 

Figure 5-12. Console Keyboard 
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CONSOLE KEYBOARD 

The Console Keyboard (Figure 5-12) provides a 
means of communication with the system by the 
operator. Through the keyboard the operator can 
externally control basic system functions. 

The Keyboard consists of a bank of Numerical Data 
keys, a column of Special Data keys, Entry Control 
and Release keys, key identification strips, and 
indicators. 

NUMERICAL DATA KEYS. Twelve columns of 
nine keys each are provided to introduce numerical 
data into the system. The keys in each column are 
numbered from one to nine, the number one being at 
the bottom. Zero is assumed when no key is de­
pressed. After the Entry Control key is depressed, 
the Numerical Data keys are locked against further 
depression until released by a Data Processor 
instruction. 

SPECIAL DATA KEYS. The Special Data keys 
form a single column of nine unlabeled keys to the 
right of the Numerical Data keys. This column of 
keys is also locked against further depressing after 
the Entry Control key is depressed. The numeric 
equivalent of this column will always be stored in 
the next character position to the right of the nu­
meric data. 

ENTRY CONTROL KEY. The Entry Control key 
is located to the right of the Special Data keys. This 
key does not latch down, but closes electrical con­
tacts which allow the transfer of the keyboard con-
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tents to the control unit upon execution of the Key­
board Read instruction. 

REVERSE KEY. By means of the Reverse key a 
negative number can be stored from the Keyboard. 
When this key is depressed, the necessary minus 
sign bit will be stored over the least significant digit 
of the number being entered. 

RELEASE KEY. A Release key is provided to re­
lease the entire keyboard in the event data has been 
indexed incorrectly. This key does not latch down 
and is inoperative once the Entry Control key is 
depressed. 

KEY IDENTIFICATION STRIPS. Two key iden­
tification strips are furnished, one to the left of the 
Numerical Data keys and the other to the right of 
the Special Data keys. They can be easily changed 
by the operator. 

INDICATORS. Located on the left section of the 
keyboard is a single column of indicators which will 
be on to indicate various conditions on the Halt and 
Keyboard Read instructions. On either side of this 
column of indicators is an identification strip. The 
strip on the left side will identify the various infor­
mation to be indexed on the keyboard and an indi­
cator will go on above this strip to show that the 
command being executed is a Keyboard Read. The 
strip to the right of the column of indicators is to 
identify various halt conditions and an indicator 
above this strip is provided to show that a Halt 
command has been executed. 



SECTION 6 

ASSEMBLER FOR THE B 251 

VISIBLE RECORD COMPUTER SYSTEM 

INTRODUCTION 

An assembler is an automatic coding system, a 
method of making use of a computer to aid in the 
task of preparing programs. An assembler has its 
own language, just as a computer has its own lan­
guage. When using an assembler, a program is coded 
in the language of the assembler. The assembler pro­
duces a program in computer language-the object 
program-from the program in assembler language. 
Coding a program in assembler language is much 
simpler and eliminates many of the problems in­
volved in coding in the language of the computer. 
One helpful feature is the use of symbolic addressing 
when coding in assembler language. For example, 
when coding in machine language the discovery of a 
missing instruction three pages back has serious 
effects. When the missing instruction is inserted, all 
subsequent instructions must be moved up one loca­
tion and thus all reference addresses must be 
changed. However, since an assembler allows the 
use of symbolic rather than absolute addressing, a 
missing instruction can be inserted anywhere with 
the proper symbolic address. 

Another feature of an assembler is the ability to use 
the mnemonic operation codes of instructions. The 
task of assigning machine language characters for 
the instructions is left to the assembler. 

The B 251 VRC assembler makes use of either the 
Burroughs 205 or 220 computer for assembly. The 
object program is in the language of the VRC System 
and is ready to be run on that system. 

ASSEMBLER PROGRAMMING PROCEDURES 

Basic instruction and constant coding for the assem­
bler will be explained in the following discussion of 
the special coding form. 

ASSEMBLER CODING FORM 

Each line on the coding form (Figure 6-1) represents 
one constant or instruction and has been divided into 
12 fields. In preparing the symbolic program it is 
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very important that all entries are made in the cor­
rect field and columns within the field. 

IDENT. NO. (Col. 1-6). A six-column field for pro­
gram identification. This field is located at the bot­
tom of the coding form. A name or number can be 
inserted in any columns of this field for identification 
of the program being assembled. 

OP. (Col. 7-9). A three-column, alphabetic field for 
the mnemonic op code of instruction entries; for ex­
ample, ADD, MUL, CPA, etc. The letters CST 
must be entered here for the first of each group of 
constant entries or a working storage entry. 

The letters HDG are entered in this field whenever 
specific heading information is to be listed with the 
program. The information to be listed is entered in 
the Constants and/or Remarks field(s). HDG must 
be entered in the Op field for each entry to be listed. 

There are also two assembler pseudo operation codes 
(AAR and LNK) which are entered in this field. They 
will be discussed later. 

M (Col. 10 and 11). A two-column alphanumeric field 
for designating the length of the A operand in all 
arithmetic instructions and the Mask instruction. 
This field is also used to designate form spacing con­
trol for the Print and Skip instructions. Only the 
numbers 00 through 12, inclusive, and certain alpha­
betic characters for Sorter and Record Processor in­
structions, may be entered in this field. (See Assem­
bler Instruction List.) 

N (Col. 12 and 13). A two-column, alphanumeric 
field for designating the length of the B operand in 
all arithmetic instructions. For the Compare instruc­
tion this field will indicate the number of characters 
to be compared. Form skipping requirements for the 
Print and Skip instructions should be indicated in 
this field. For the Transfer instruction this field 
indicates the number of characters to be transferred. 
(If the number of characters to be transferred ex­
ceeds 99, the hundreds digit is entered in the M 
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field.) The maximum number of characters that can 
be transferred is 120. With the exception of the 
Transfer instruction, .. only the numbers 00 through 
12, inclusive, and certain alphabetic characters for 
Sorter and Record Processor instructions, may be 
entered in this field. (See Assembler Instruction 
List.) 

The M and N fields may also be used for halt num­
bers to identify the cause of the halt. 

A ADDRESS (Col. 14-17). A four-column, alpha­
numeric field used to designate the address of the A 
operand. The first two columns designate the page 
on which the field being addressed has been coded. 
The third column designates the reference symbol 
(alphabetic character in the reference column) of the 
field being addressed. 

The fourth column designates the column heading of 
the character being addressed. The only legitimate 
characters that may be used in the fourth column are 
0, 1, 2, 3. 4,5, 6, 7,8, 9, T, E, 0 (Op), M, N, A, B, 
C, .I,. K, and L. 

For the purpose of character addressing of instruc­
tion entries, Op is considered as column, 01, IV( as 
column 1, N as column 2, the three-character as­
sembled (machine) A address as columns 3, 4, and 
5 respectively, the three-character assembled B ad­
dress as columns 6, 7, and 8 respectively, and the 
three-character assembled C address as columns 9, 
T, and E respectively. For example, if the A Address 
field were coded as 20B5, the 20 would identify all 
entries on page 20, the B would identify the entry 
on page 201abeled B, and the 5 would identify the 
character iIi column 5 of the Constants field of that 
entry if a constant, or the low order digit of the as­
sembled A address of that entry if an instruction. 

The alphabetic column headings can also be used in 
the fourth column number of the A Address field. 
For example, if the A Address fiela were coded as 
68AC, the character identified would be located on 
page 68, in the entry labeled A, and would be the 
high-order character of the' C Address field. 

The special column headings J and K may be used 
in the fourth position of the A Address field for the 
purpose of increasing an address. A J will tell the 
assembler to increase the assembled address by one 
12-character storage field, and a K will tell the assem­
bler to increase the assembled address by two 12-
character storage fields. For example, if an A Address 
field coded 05A were assigned the location 300 during 
assembly, a later A Address field coded 05AJ would 
be assigned the location 310, and one coded 05AK 
would be assigned the location 320. 
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The addressing scheme described above is the one 
normally used. However, more advanced addressing 
techniques are available. They are described· later 
in Special Addressing Techniques. 

B ADDRESS (Col. 18-21). A four-column, alpha­
numeric field used to designate the address of. the B 
operand. The same addressing scheme is used here 
as for the A address. 
C ADDRESS (Col. 22-25). A four-column, alpha­
numeric field used to designate the address of the C 
operand. The same addressing scheme is used here 
as for the A address. 
PAGE (Col. 26 and 27). A two-column, numeric field 
used to designate the page number of an entry. The 
page number with the -reference symbol form an 
identity unique to any particular entry. The page 
number with the line number (see below) determine 
the sequencing of all entries. The page number need 
not be written for each entry on a page, but is re­
quired for at least the first entry. However, the page 
number will be punched into each entry card. 

REFERENCE ·(Col. 28). A one-column, alphabetic 
field that is coded for every entry that is to be re­
ferred to by any other entry. Any alphabetic charac­
ter may be used and no regard need be given to· se­
quence. However, no character may be used -more 
than once per page. 

SIZE (Col. 29-31). A three-column, numeric field 
used to designate the length of a constant or a working 
storage entry. The maximum length of a constant 
entry is 012. The maximum ,length for a working 
storage entry is 999. When the Size field exceeds 012, 
the first 12 characters entered in the constant field 
will be assembled as a constant; the remaining posi­
tions specified will be reserved for a working storage 
area. 
CONSTANTS (Col. 32-43). A 12-column, alpha­
numeric field for entering constants. A maximum of 
12 characters per entry will be assembled. The actual 
number of characters assembled depends on the 
number entered in the Size field. 

REMARKS (Col. 44-77). A 34-column, alphanu­
meric field. Twenty-eight of these columns may be 
used for remarks, regardless of the system used for 
assembly. The remaining 6 columns should be left 
blank: they are reserved for the assembler. 

LINE (Col. 78-80). A three-column, numeric field 
used with the page number for input sequencing. 
The first two columns designate the line number on 
the page and the third column is reserved for inserts. 
This enables the programmer to patch in additional 
entries without having to recode all entries subse­
quent to the one being inserted. 



CONTROL ENTRIES 
There are three assembler directing operational 
codes provided with the assembler. These control 
codes allow specification of the starting machine loca­
tion of the object program or regulation of the ma­
chine location sequence during assembly, and sig­
naling the end of the symbolic entries to be assem­
bled. Control entries never appear in storage but are 
listed with the program. When encountered during 
assembly, the job specified by a control entry is per­
formed but the entry is not assembled with the 
object program. 

Any specification or regulation of the machine loca­
tion sequence during assembly is accomplished by 
setting or changing the setting of the location 
counter. The location counter is a three-character 
storage field which is set to 000 by the assembler at 
the beginning of assembly. The location counter is 
then counted up one each time a machine address is 
assigned. The initial setting and counting up of the 
location counter is automatic under control of the 
assembler unless otherwise specified by one of the 
control entries SLC or ALC. 

SLC. This control entry allows setting the location 
counter to any desired value at any time during the 
assembly of the program. SLC is entered in the Op 
field and the value to which the location counter is 
to be set is placed in the second, third, and fourth 
columns of the A Address field. The Page and Line 
fields are used for page and line number. No other 
fields are required. 

ALC. This control entry allows the programmer to 
adjust the location counter, that is, to regulate the 
units and tens positions of the location counter dur­
ing assembly. It sometimes is desirable to have a 
group of instructions or constants assembled and 
stored starting at a specific storage location. 

o P M N A ADDRESS 8 ADDRESS C ADDRESS 'AGE lief CONSTA" 
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To accomplish this, ALC is entered in the Op field. 
If both the units and tens positions are to be regu­
lated, the desired settings are entered in the third 
and fourth columns of the A Address field. If only 
the units position is to be regulated, the desired 
setting is entered in the fourth column of the A Ad-
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dress field and the third column must be left blank. 
The Page and Line fields are used for page and line 
number. No other fields are required. 
END. This control entry flags the end of the sym­
bolic entries to be assembled. It is required and is 
punched in the final card of the symbolic program 
deck. 
END is entered in the Op field. The Page and Line 
fields are used for page and line number. No other 
fields are required. 

SPECIAL ADDRESSING TECHNIQUES 
The VRC assembler provides several short-cut ad­
dressing techniques in addition to the normal ad­
dressing method described above. These techniques 
are very useful in the special cases to which they 
pertain. 

LITERALS. A literal is a particular piece of data 
which is referenced by a particular instruction. The 
purpose of a literal is to allow the referencing of the 
data without separately setting it up as a constant. 
A literal is entered on the same line as the instruction 
entry which refers to it. This is done by placing an 
asterisk (*) in the first column of the address field and 
placing the data to be referenced in the Constants 
field. Only one literal per entry, up to 12 characters 
in length, may be used. 

For example, if it is desirable to test a character 
located at 18A5 for zero, this can be done under 
normal addressing by setting up a constant of zero 
at, say, 40Cl. The instruction would then read: 
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By using a literal the same thing could be accom­
plished without setting up a separate constant of 
zero. Using a literal the instruction would read: 
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During assembly the zero constant would be stored 
and its machine language address would be inserted 
in the B address portion of the Compare instruction. 

FALL THROUGH. Fall through allows referencing 
the next instruction by any instruction address with­
out having to reference it in a normal manner. 

A fall through is set up by placing a hyphen (-) in the 
first column of an address field. The presence of the 
hyphen causes the assembler to insert the address 
of the next instruction in that address field. 

For example, when using the Branch Conditional 
instruction it is often desired to proceed to the next 
instruction in sequence on either the low/minus, 
equal/zero, or high/plus condition. With normal ad­
dressing the next instruction would be referenced 
and addressed by the Branch Conditional entry. The 
use of a fall through eliminates this needless ref­
erencing. 

With normal addressing the situation described 
would be coded as: 
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,j i: [ ! I I 
, ! I ! I I 

! i! i! Ii! I i 1 
i j ! i ! ! ! 

Using the fall through it would not be necessary to 
reference the Transfer instruction. The coding would 
then appear: 

o P M N A ADDRESS B ADDRESS C ADDRESS 'Il0l III CON STAN 

PC R I PC R: I PC R i I SIZE 0 i 1 j 21 3 j 4 i ! 
7 8 910,11 12'1314:15 '6,'7 18.19202122,23 24'25:M 27 2. 29,30!31 32 33,34135,36,3 

~ ~ C ,-! i ~,3 Ai 413 A: ~ 9 , ! \ 

rFil(. 3/18B4 /98:3 : I 

• 
i 1 J 

i I I j i I 
, , , : 

MACHINE LANGUAGE. The machine language 
technique allows coding in machine language wher­
ever it may be useful. This pertains only to the ad­
dress fields; all other fields must conform to the 
methods described. The presence of an M in the 
first colunln of any address field tells the assembler 
that the following three digits of that field are ma­
chine language. They will be inserted in the object 
program as coded. 
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For example, the symbolic instruction 

0, M N A ADDRESS B ADDRESS C ADDRESS 'Il0l .. CON STAN 

PC R: I PC R I PC R I SIZE 0 l' 2 3 4 ! 
7 1 8 ' 9 10·11 12'13 14 15 16117 18 '19 20 21 22 23 24 25 :Mf7 21 29 30 31 32 33 3.35 36 3: 

Trr'~ 3 1 BA~ H,9 99 24- F-3 70 
1 

I 
I I 

: ; I 

; i i : I I I 
! I I I i I I 

i I ! ! 
I I ! I I I 

would be assembled as: 

SELF ADDRESSING. It sometimes is desirable for 
an instruction to refer to itself. With normal ad­
dressing this is easily accomplished if that particular 
instruction is referenced. Again, to eliminate need­
less referencing, the self-addressing technique has 
been provided. The presence of an asterisk (*) in the 
third column of any address field will cause the as­
sembler to insert the machine address of the location 
where the instruction is stored in the address field 
where the asterisk is found. 

The use of self-addressing in conjunction with col­
umn heading enables an instruction to refer to a 
character within itself. The advantage of this is 
efficient storage of constants. Storage space can be 
preserved by packing unused portions of instruc­
tions with constants. 

For example, if it is desired to move the digits 555 
to some area in storage, say location 26C, this could 
be accomplished by setting up a constant area (40D) 
which contained 555; this location is used as the 
A address in the Transfer instruction: 

o P M N A ADDRESS B ADDRESS C ADDRESS 'Il0l 1-1 CONSTAI 

PC R I PC R i I PC R /1 SIZE 011 I 21 314 i ! 
7 8 9 10,11 12,13 1.'15 16'17 1&;19 20 21 22,2324'25:M f7 21 2930131 32 33;34135;361~ 

iF'R. 3410D .ti'c: 11 r i ! I I 
i ', Ii! 
!:' ' I I I i 
i ! i' ! III 

: ' ! i ! I 

Using a literal in the A Address field, the Transfer 
instruction would read: 



o P M N A ... DDRESS B ... DDRESS C ... DDRESS 'AOI Inl CONSTA~ 

7; 8 9 10;11 12;1314·15 16!17 18;19 20 21 222324'2526 27 21 29 30 3132333435'363; 

The machine address that would be inserted in the 
A Address field by the assembler would be the ad­
dress of the starting location of that particular in­
struction plus 6, which would be the address of the 
first "5" in the B Address field. 

ripl~ i3*i I : i 21, d 1 I I lsisls I I 
! I ! ! i i i ! i 

i I I I I i 
I I , 

I 

I ! I I 1 

I 
i I I I 

! I I I 
! I I 

However, if storage space were at a premium, use of 
the self-addressing and machine-language techniques 
of the assembler will pack the instruction: 

ADDRESS OF. Frequently the actual machine lan­
guage address of an instruction or constant entry is 
needed in a program as constant data. The "address 
of" feature of the assembler provides a means of 
establishing this location address as part of an object 
program's constant data. 

The presence of an A in column 1 of any address field 
will cause the assembler to replace this address with 
the address of the storage location containing the 
machine address that was symbolically represented 
by columns 2, 3, and 4. The best explanation of the 
"address of" feature can be made by an illustration. 
For example, consider the following table search 
routine, where the table starts at location 52A: 

o P M N A ... DDRESS B ... DDRESS C ... DDRESS 'AOIIti CONSTAI 

PG R I PG R I PG R I 

7 8 9 10:11 12:13 14:15 16;17 18,19 2012122<23 24;25 2.27 2. 29.303132133134135,3613; 

TFR. 3 I .iSMI5!s!S2!6C! .." i!! 
; i 

, ; 'I ! i 

, ; : 
Example of "Address of" i : i ! i l I 

I , 
I i 

CODING FORM 

BURROUGHS 

BASIC ASSEMBLER 

EXIfMPt..€ (Jr-"AOO/2.ess tJP"- (/Jt-SO SI/dWS us£tJF',4,4R') 

o P M N A ... DDRESS B ... DDRESS C ... DDRESS 'AGE Itt CONSTANTS 

PG R, I PG R I PG R I 

01016 

, 

; 

; 
! ;! ; 

: 
: 

; 

• 

; 
: 

1 

; 
i ; :' :' 

, i ! ; : 
; : 
; 

. : 

1 : ! ' 
; 

; 

i ; 
! SIA 

I ; 
• 

I$~A 

1 
! ~ 

REMARKS 

50 

I 1 I 

r1'"£'M T() I!J E r() tiN IJ 

LIN E 

68 74 78,79' 80 

~ : 1 

fO ? 

0 i 3 
I 

0 14 
~ 

0 
1
5 

0 6 

0 7 
; 

0 :8 
0 : 9 

1 ,0 
; 

1 : 1 

1 2 

1 j 3 

1 :4 
1 : 5 

1 ;6 

1 [7 
1 i8 ! i 

1 9 

2 0 

r 61 
PROGRAMMER ________________ DATE _____ _ 

2; J . 4 5 
IDENT NO. 

ROUTINE NAME _______ . ______ CHARGE NO. _____ _ 

PRINTED IN u.s ..... EDD 1676 

6-6 



The example also shows the use of the pseudo op 
code AAR, which is described below. 

PSEUDO OP CODES 
There are two pseudo op codes provided with the 
assembler. They are not part of the VRC language, 
but when placed in the Op field are executed by the 
assembler. 

LINKAGE (LNK). Often a particular subroutine, 
which is to be used several times throughout the 
program, is coded with the symbolic program. The 
subroutine is coded only once and the control entry 
LNK allows it to be entered from any point in the 
program. LNK is entered in the Op field and the 
symbolic address of the first instruction of the sub­
routine is entered in the A Address field. 

Whenever LNK is encountered by the assembler, it 
sets up a two-instruction linkage with the sub­
routine in the object program. This linkage provides 
entry to the subroutine and, when the subroutine 
has been executed, returns control to the instruction 
immediately following the LNK. In order to use 
LNK the subroutine must be of the form: 

BRU (xxx) 

BRU 

For example, if the A Address field of the LNK entry 
were coded 63A, the first instruction of the sub­
routine, BRU (xxx), would be stored in 63A and the 
last instruction of the subroutine would read BR U 
63A. 

ADDRESS ARITHMETIC (AAR). Address arith­
metic is an assembler technique to modify an address 
located in anyone of the three address fields. This is 
accomplished by placing AAR in the Op field, the 
sYVlbolic address of the address to be modified in the 
A Address field, the symbolic address of the constant 
by" which the address is to be modified in the B 
Ad_dress field, and the symbolic address where the 
result is to be stored in the C Address field. For 
example: 
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o P M N A ADDRESS B ADDRESS C ADDRESS ,AGE III CONSTAt 

PG R I PG R I PG R II SIZE 0: 1 I 21 3 i 4 ; 5 

1 F/{ 01 OSfJ ols J) 01 .5 i I 
I i I I 

I 

: i I 

I I I i I i 

i I 
I 

! 
I 

I I I 

- - - , 
i I i I I 

4Af? 
, 

0 18'cl ! 0 J 8:c 0 J D ! I 0:,'2: 
i 

! 
i ! 

, 

-~ 

The AAR in the Op field tells the assembler that 
address arithmetic is to take place. The 01BC in the 
A Address field specifies the C address of the Trans­
fer instruction as the address to be modified. The 
modifier is the literal 012, as specified by the asterisk 
in the B Address field. (When using a literal with 
address arithmetic, the literal must be three digits 
in length.) The modified address is to be stored back 
in the C Address of the Transfer instruction as speci­
fied by the 01BC in the C Address field. 

Actually, when the assembler encounters an AAR 
op code it sets up a four-instruction linkage to an 
address modification subroutine. Each time AAR is 
encountered, the program is linked to the same ad­
dress modification subroutine, which consists of 36 
instructions/constants with an individual entry back 
into the program for each particular case. 
The four-instruction linkage consists of TFR, NOP, 
TFR, and BRU. 

When using AAR in a program, be sure to allow for 
the extra four-instruction linkage and the 36-instruc­
tion subroutine when allocating storage. 

ASSEMBLY OPERA liONS 
Once the symbolic program is completed, it must be 
punched into cards to create a symbolic program 
deck for assembly processing. This deck contains one 
card for each line coded. After the symbolic deck is 
prepared, it is sorted by page and line number, then 
placed behind the assembly deck if the assembly 
program is not on magnetic tape, and read into the 
Data Processor of the system being used for assembly 
(Burroughs 205 or 220). The symbolic program is 
assembled during a two-phase operation with the 
result of a printout of all errors, a listing of both the 
symbolic and machine language programs, and a card 
deck of the object program to be used for processing 
on the VRC System. 



B 251 ASSEMBLER INSTRUCTION LIST 

OPERATION MNEMONIC CODE M N AAA BBB CCC 
ADDRESS OF MSD OF 

No-Operation NOP 
Add ADD I La(I-12) Lb(I-12) Augend Addend Sum 
Subtract SUB 2 La(I-12) Lb(I-12) Minuend Subtrahend Difference 
Multiply MUL 3 La(I-12) Lb(I-12) Multiplicand Multiplier Product 
Divide DIV 4 La(I-12) Lb(I-12) Dividend Divisor Quotient 
Compare-

Alphabetic CPA 5 La&b(I-12) Branch Equal 
Zone CPZ 5 La&b(I-12) Branch Equal 
Numeric CPN 5 La&b(I-12) Branch Equal 

Branch-
Conditional BRC 6 Branch Low Branch Equal Branch High 
Unconditional BRU 6 Branch 

Transfer TFR 7 No. of Char. Source Destination 
Mask MSK 8 La(I-12) Source Mask Destination 
Halt HLT 9 Identification Identification 
Card Read CRD End of File Destination 
Sorter Read-

Demand SRD D-Demand Can't Read End of File 
Flow SRF E-End of Can't Read End of File 

Document 
T-Through Can't Read End of File 
Transit No. 

Control Sorter CTL C P-Pocket 0-9, X, Y, R 
Select 
Only 
D-Demand 0-9, X, Y, R 
Feed 
S-Stop 0-9, X, Y, R 
Flow 
C-Start 0-9, X, Y, R 
or Cont. 
Flow 

Record Processor 
Read RPR G P-Primary Read Error Destination 

M-Manual 
A-Auxiliary 
V-Optical 
K-Keyboard 

Write and Eject RPW G W-Write P-Primary Source Write Error 
and Eject 
W-Write A -Auxiliary 
and Eject 

Eject Only RPW G E-Eject P-Primary 
E-Eject A-Auxiliary 

Print PRV H O-Space Source Form B-Last Print Error 
Suppress Line Branch 

I-Space 
FormA 

2-Space 
FormB 

3-Space 
FormsA&B 

4-Space 
Record 

5-Space 
FormA 
& Record 

6-Space 
FormB 
& Record 

7-Space All 
Three 

6-8 



B 251 ASSEMBLER INSTRUCTION LIST - Continued 

OPERATION MNEMONIC CODE 

Skip SKR 

La-Length of AAA field 
Lb-Length of BBB field 

I 

M N 

When M=2; 
Otherwise 
Blank When 
M=4 
I-Space 

Form A 
I-Restore 2-Space 

Forms Form B 
2-Single a-Space 
Space Record Forms A & B 

4-Space 
Record 

4-Align 5-Space 
Record Form A 

& Record 
6-Space 

FormB 
& Record 

7-Space 
All Three 

La & b-Length of AAA and BBB fields (not total) 
Heading HDG 
Constants CST 
Set Location SLC 

Counter 
Set Tens and/or ALC 
Units position of 
Location Counter 

End of Symbolic 
Program 
Address 
Arithmetic 

Linkage 

END 

AAR 

LNK 
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AAA BBB 
ADDRESS OF MSD OF 

CCC 

Line Find Form B-Last 
Address Line Branch 

Machine Language 
Location 

Setting 

Address of 
Data to be 
Modified 

Address of 
First Subroutine 
Instruction 

Address of 
Modifier 

Constantsj Remarks 

Address Where 
Modified Data 
is to be Stored 





APPENDIX A 

WORD FORMATTING OF MICR 

INFORMATION IN STORAGE 

Documents processed by the B 101 Sorter-Reader 
have magnetically encoded characters which, on 
passing the read head, are either transferred to the 
sorter buffer or directly to core storage, depending 
on the sorter instruction employed. In either case, 
a minimum of 84 characters of information are stored 
in seven storage fields. 

Each field on the document is defined by symbols. 
Reading from right to left is the amount (start) 
symbol, the amount field, a second amount symbol, 
the transaction code field, the on-us symbol, the ac­
count number field, etc. 

The first amount symbol initiates reading and is 
stored in the least significant digit position of the 
input area (eee + 83). The 10 digits of the amount 
field are stored starting in the second least significant 
digit position. The second amount symbol signals the 
end of the amount field and is stored in the most sig­
nificant digit position to complete the first 12-char­
acter field of storage. 

Storage of data continues starting in the least sig­
nificant digit position of the next storage field to the 
left until the next symbol is sensed, at which time 
that symbol is stored in the next position and the 
remainder; if any, of that field is blanked out. Stor­
age continues in this manner until either the ending 
transit symbol is sensed and stored or all the infor­
mation on the document has been stored, depending 
on the Sorter Read instruction used. If less than 
seven fields of information are encoded on a docu­
ment or through the Sorter Read instruction, less 
than seven fields are read, the remaining 12-char­
acter fields are blanked out. 

The order of the symbols in the following examples 
adheres to the ABA standards. Where other item 
formats are used, such as outside the United States, 
no machine changes are required. The symbols will 
be recognized as programmed. 

Example: 

o M N AAA BBB CCC 

# o 4 400 300 144 

Read Instruction Employed 

TRANSIT NUMBER 

I 
ROUTING SYMBOL 

FIEL[) 

ACCOUNT NUMBER AND 
TRANSACTION CODE FIELD 

AMOUNT FIELD 

DASH ~ 
TRANSIT 
SYMBOLS 

SYMBOL 

Pre-Encoded MICR Document 

A-1 

AMOUNT 
SYMBOL 



1 
8 
0 

1 
6 
8 

Note that the dashes are ignored. Character positions 144 through 182 are blank. 

FIELD CHARACTER POSITION 

1.5.0 1.6.0 1.7.0 1.8.0 
1 1 1 1 2 2 2 2 2 2 2 
8 9 9 9 o 0 1 1 1 1 2 
3 1 2 6 3 4 0 5 6 7 7 

I: 2 2 ~ It 5 b 78 I: It 0 • 2 ~ It 5 III 0 0 0 • . ", 00 0 0 0 ItO 00 0 , 
" 

I 

TRANSIT 
SYMBOL 

1.4.0 

I 
TRANSIT 

NUMBER 

1 1 
7 8 
9 0 

.-- 2 2 j~ 5 b 78 

II I 

BLANKS 

TRANSIT 
SYMBOL 

1 T 
AccduNT 

NUMBER 

I I I I 
BLANKS TRANSAC-

TION CODE 

"ON US" 
SYMBOL 

AMOUNT 
SYMBOL 

Contents of Storage at Completion of the Operation 

AMOUNT ST~RIT 
AMOU 
SYMB 

TRANSIT NUMBER 

ROUTING SYMBOL 

FIELD 

ACCOUNT NUMBER AND 

TRANSACTION CODE FIELD 

AMOUNT FIELD 

SYMBOLS 

1.5.0 

I LDASHES-.J I 
L"ONUS"~ 

SYMBOL 

Post-Encoded MICR Document 

1.6.0 
1 1 1 2 2 
9 9 9 o 0 
1 2 6 3 4 

.-- iii ~ 0 • 2 j ~ 5 

SYMBOL 

1.7.0 
2 222 
1 1 1 1 
3 5 6 7 

iii • . ", 00 

AMOUNT 

SYMBOL 

1.8.0 
2 
2 
7 

00 O~ 00 00," 

OR 
NT 
OL 

LTRANSIT~ 

TRANSIT 

SYMBOL 

NUMBER 

~BLANKS~ L,-J 
LACCOUNTJ BLANKS 

NUMBER 

TRANSIT "ON US·· 

~BLANKS~TRAN~C- LAMOUNT~ 
TION CODE CAMOU~ START~ 

SYMBOL SYMBOL SYMBOL SYMBOL SYMBOL 

Contents of Storage at Completion of the Operation 
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APPENDIX B 

B 251 COMMAND LIST 

OPERATION MNEMONIC CODE M N AAA BBB CCC 

No-Operation NOP 
Add ADD 1 La(O-11) La (0-11) Augend Addend Sum 
Subtract SUB 2 La (0-11) La(O-11) Minuend Subtrahend Difference 
Multiply MUL 3 La(O-11) La(O-11) Multiplicand Multiplier Product 
Divide DIV 4 La(O-11) La(O-11) Dividend Divisor Quotient 
Compare-

Alphabetic CPA 5 0 La&b(O-11) Branch Equal 
Zone CPZ 5 1 La&b(O-ll) Branch Equal 
Numeric CPN 5 2 La&b(O-11) Branch Equal 

Branch-
Conditional BRC 6 0 Branch Low Branch Equal Branch High 

or < 0 or 0 or > 0 
Unconditional BRU 6 1 Branch 

Transfer TFR 7 Words (0-9) Charact. (0-11) Source Destination 
Mask MSK 8 La(O-11) Source Mask Destination 
Halt HLT 9 Identification Identification 
Card Read CRD # 1 End of File Destination 
Sorter Read 

Demand SRD # 6 Can't Read End of File Destination 
Flow SRF # 4-All Fields Can't Read End of File Destination 

5-Thru Transit 
Control Sorter CTR C O-Pocket Pocket 0-11, 15 

Select 
Only 

2-Demand 
Feed 

4-Stop Flow 
6-Continue 

Flow 
Record Processor 

Read RPR G 1-Primary Read Error Destination 
2-Manual Read Error Destination 
3-Auxiliary Read Error Destination 
4-Optical Destination 
5-Keyboard Destination 

Write and Eject RPW G 8 O-Primary Source Write Error 
8 1-Auxiliary Source Write Error 

Eject RPW G 9 O-Primary 
9 1-Auxiliary 

Print PRY H O-Suppress Source Last Line Print Error 
Branch 

1-Space Form A 
2-Space Form B 

3-Space A & B 
4-Space Record 
5-Record & A 
6-Record & B 
7-Space All 

Skip SKR I O-Suppress When M equals 2 When M equals 4 Last Line 
1-Restore 1-Form A Line Find Branch 

Forms 2-Form B 
2-Single 3-Forms A & B 

Space 4-Record 
3-Restore 5-Record & A 

Forms & 6-Record & B 
Space 7-All Three 
Record 

4-Align 
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APPENDIX C 
VRC CODE REFERENCE T ABLE (COLLATING SEQUENCE) 

PuNCHED CARD B 251 B 251 B 251 ADDRESSING B 251 B 101 B 251 
026 CORE STORAGE SEC. FIELD CHAR. PRINT MICR POCKET ACCT. 

CODE SYMBOL CODE SYMBOL BAR SYMBOL SELECT RECORD COMMENTS 
P B A 8 4 2 ~ POSITION CODE CODE 

"Blank" "Space" 1 1 1 "Blank" 30 Blank Blank 
12 8,3 1 1 1 Decimal 
12 8,4 Cl 1 1 1 1 1 ~ Lozenge 
12 & 1 1 1 Ampersand 
12 8,5 1 1 1 1 1 
12 8,6 1 1 1 1 1 
12 8,7 =1= 1 1 1 1 1 Group Mark 
11 8,3 $ 1 1 1 $ -10 Dollar Sign 
11 8,4 * 1 1 1 1 1 * -11 Asterisk 
11 1 1 1 -12 Minus Sign 
11 8,5 1 1 1 1 1 -13 
11 8,6 1 1 1 1 1 -14 
11 8,7 1 1 1 1 1 -15 
0 1 / 1 1 1 / 31 Slash 
0 8,3 , 1 1 1 1 1 , Comma 
0 8,4 % 1 1 1 1 1 % Per cent Sign 

0 8,5 1 1 1 1 1 
0 8,6 1 1 1 1 1 
0 8,7 1 1 1 1 1 1 1 

8,3 if 1 1 1 if 10 10 amount I III x 10 Number Sign 
8,4 @ 1 1 1 @ 11 11 transit I: y 11 At Sign 

8,5 1 1 1 on-us UI 13 
8,6 1 1 1 14 
8,7 * 1 1 1 1 1 reject 15 Tape Mark 

+ + 
12 0 0 1 0 10 
12 1 A 1 1 1 A 11 
12 2 B 1 1 1 B 12 
12 3 C 1 1 1 C 13 
12 4 D 1 1 1 D 14 
12 5 E 1 1 1 E 15 
12 6 F 1 1 1 F 16 
12 7 G 1 1 1 1 1 G 17 
12 8 H 1 1 1 H 18 
12 9 I 1 1 1 I 19 
11 0 () 1 () 20 -0 
11 1 J 1 1 1 J 21 -1 
11 2 K 1 1 1 K 22 -2 
11 3 L 1 1 1 L 23 -3 
11 4 M 1 1 1 M 24 -4 
11 5 N 1 1 1 N 25 -5 
11 6 0 1 1 1 0 26 -6 
11 7 P 1 1 1 1 1 P 27 -7 
11 8 Q 1 1 1 Q 28 -8 
11 9 R 1 1 1 R 29 -9 
0 8,2 :f: 1 1 1 1 1 Record Mark 
0 2 S 1 1 1 S 32 
0 3 T 1 1 1 1 1 T 33 
0 4 U 1 1 1 U 34 
0 5 V 1 1 1 1 1 V 35 
0 6 W 1 1 1 1 1 W 36 
0 7 X 1 1 1 1 1 X 37 
0 8 Y 1 1 1 Y 38 
0 9 Z 1 1 1 1 1 Z 39 

0 0 1 0 0 0 0 0 0 0 0 
1 1 1 1 1 1 1 1 1 1 1 
2 2 1 2 2 2 2 2 2 2 2 
3 3 1 1 1 3 3 3 3 3 3 3 3 
4 4 1 4 4 4 4 4 4 4 4 
5 5 1 1 1 5 5 5 5 5 5 5 5 
6 6 1 1 1 6 6 6 6 6 6 6 6 
7 7 1 1 1 7 7 7 7 7 7 7 7 
8 8 1 8 8 8 8 8 8 8 8 
9 9 1 1 1 9 9 9 9 9 9 9 9 

All Others 1 1 1 12 
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INPUT-OUTPUT 

1. CARD READ 

2. SORTER READ 

APPENDIX D 

FLOW CHART STANDARD SYMBOLS 

This symbol is used to designate the reading of one 
punched card. 

This symbol is used to indicate the reading of one 
MICR encoded document. In the small circle to the 
right is placed a "D" for Demand or an "F" for 
Flow to designate mode. This symbol is also used 
for the Control Sorter command with no circle. 

3. RECORD PROCESSOR This symbol is used to indicate the reading, writing, 
and/or ejecting of one account record. The small 
circle to the right will contain a letter iudicating the 
source or destination of the record, such as: P­
Primary, M-Manual, A-Auxiliary, V-Optical, 
or K-Keyboard. 

4. RECORD PROCESSOR PRINTER 

LOGIC 

1. OPERATIONS 

2. DECISIONS 

3. CONNECTORS 

CD 5 CD 
4 

This symbol is used to designate the control of the 
records and forms in the printing station. It will 
indicate printing of one line of information and 
single spacing of the record and forms and skipping 
over folds for the forms. 

A symbol that is used to describe a non decision 
type of operation such as "reduce account balance" 
or "clear printer output area." It is used for Add, 
Subtract, Multiply, Divide, Transfer, and Mask. 

A one-entry, two or three exit symbol. It is used to 
show that two or three-way conditional branch is 
possible due to a comparison or arithmetic function. 
A comparison of two values will result in one number 
being less than, equal to, or greater than the other 
number. The result of an arithmetic function will 
be minus, zero, or plus. 

At such time as either space, logic, or convention 
dictates that a new page be started, or reference 
made to a previous page, this symbol is used as 
shown. The number in the circle identifies the con­
nector. For exit connector, the subscript number 
identifies the page on which the entry connector is 
to be found. For entry connectors, the subscript 
number specifies the location (page) of the exit con­
nector. Subscript zero means the exit and entry 
connectors are on the same page. Common practice 
calls for sequential numbering of connectors. 

D-1 



APPENDIX D-Continued 

4. SWITCHES 

NOP 

BRANCH 

5. START OR HALT 

This is a one-entry, two-exit symbol to designate 
a two-way switch. It is used to show manipulation 
of the Branch and No-operation commands. 

This symbol is used to signify the start of a program 
or an unconditional program Halt. 
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INTERNAL OPERATIONS 

INSTRUCTION 
NAME 

NO-OPERATION 
ADD 
SUBTRACT 
MULTIPLY 
DIVIDE 
COMPARE 

BRANCH 
TRANSFER 
MASK 
HALT 

APPENDIX E 
TIMING CHART 

INSTRUCTION 
CODE 

BLANK 
1 
2 
3 
4 
5 

6 
7 
8 
9 

TIME OR FORMULAE 

40J-Ls 
[4+4(M + N)+6L]10.5J-LS 
[4+4(M + N)+6L]10.5J-LS 
[3+6N +21MN]10.5J-Ls 
[2+ (M - N) (70N +63) ]10.5J-Ls 
[5+ 10N]10.5J-Ls add 30J-Ls for 

equal branch condition 
75J-Ls 
[4+8(12M + N) ]10.5J-Ls 
[4+ 12M +8I]10.5J-Ls 
300ms 

M-NUMBER OF CHARACTERS IN FIELD A 
N-NUMBER OF CHARACTERS IN FIELD B 
L-NUMBER OF CHARACTERS IN FIELD A OR FIELD B, WHICHEVER 

IS GREATER 
I-NUMBER OF CHARACTERS INSERTED BY MASK 
ms-MILLISECONDS 
J-Ls-MICROSECONDS 

INPUT-OUTPUT OPERATIONS 

Card Reader 
CARD READ (#) 

Sorter-Reader 
SORTER READ (#) 

DEMAND MODE 

FLOW MODE 

CONTROL SORTER (C) 

2ms 

2ms 

14.4ms 

23.8ms 

120J-Ls 

E-l 

Transfer 80 characters from card 
buffer to storage. Upon completion 
of the transfer to storage the next 
card will be read into the buffer 
in 600ms. 

Transfer 84 characters from Sorter­
Reader Buffer to storage. 
Read one document directly to 
storage, stop reading at the ending 
transit symbol. 
Read one maximum size (9.5 
inches) document directly to stor­
age. Stop reading at end of docu­
ment. 
The control sorter instruction to 
pocket select in flow mode must 
be given within 29ms after the 
start of the sorter read flow mode 
instruction. 
Following a control sorter instruc­
tion to pocket select and demand 
feed one document, the document 
will be read into the buffer in 
150ms. 
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SORTER-READER FLOW MODE PROCESSING 
STOP READING AT ENDING TRANSIT SYMBOL 

I: 14.4ms 

38ms 

• 1 
A(29ms) 

1'1 
READ DOCUMENT PROCESsiNG TIME 

A. The Control Sorter Pocket Select instruction must be given 
within 29ms after the Sorter-Read instruction is initiated. 

B. A second Sorter-Read instruction must be given within 
38ms after the first Sorter-Read instruction is initiated. 

llecord }Jrocessor 

Record Processor Read (G) 
Read Ledger-Primary Feed 
Read Ledger-Auxiliary Feed 
Read Ledger-Manual Feed 
Read Bar Code-

Auxiliary Feed 
Read Keyboard 

282ms 
295ms 
295ms 

270ms 
1.23ms 

Record Processor Write and Eject (G) 

.:1 

Write and Eject-to primary or auxiliary stacker 
from line 0 630ms approx. 
from line 24 550ms approx. 
from line 47 47 4ms approx. 

Eject only-to primary stacker 50,us. 
Eject only-to auxiliary stacker 300ms. 

Print on Record Processor(H) 250ms. 

SINGLE PRINT CYCLE 

200 
I 

I I I I 

250ms 

PRINT TIME 

300 
I 

T I 

I 66ms I 
I • 

A PROCESSING B 
TIME 

A. A single print cycle requires 250ms of Data Processor 
time. 

B. A single print cycle requires 316ms of Record Processor 
printer time. 

E-2 

SUCCESSIVE PRINT CYCLES 

300 . 
A B C 

..... ----250.ms----. ... I .... 31 mst+-35ms~ 

PRINT TIME PROCESSING PRINTER 
TIME INTERLOCK TIME 

A. The print cycle requires 250ms of Data Processor time. 

B. Available processing time exists for 31ms, from 250ms to 
281ms. 

C. If the next print instruction is given in the 31ms interval 
from 250ms to 281 ms, the printer will not interlock and the 
35ms printer interlock time will not be required. Successive 
print cycles require 281 ms of printer time. 

Spacing using the print on Record Processor instruc­
tion requires 40ms. The 40ms space time is included 
in the 250ms print time. 

Skip Record Processor (I) 120,us Data Processor Time 
Single line space requires 35ms for each line. The 
35ms is available processing time. 

Align-From the end of the Record Processor 
Read instruction to align to line zero requires 
189ms; for each additional line add 3.33ms. The 
align time is available processing time. 

Align line zero 

Align line 24 

Align line 47 

189ms approximately 

269ms approximately 

345ms approximately 

Several examples of timing including ledger read­
ing, aligning, printing, and writing are given below. 
Shaded areas indicate the Data Processor is not 
available for other processing; clear areas indicate 
the Data Processor is available for other processing 
which does not involve the Record Processor. 

A-An active account to be aligned at line o. Read 
a ledger from the primary feeder, align to line zero, 
print one line and write and eject the ledger to the 
primary stacker. 
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1400ms 

WRITE AND EJECT LEDGER TO 
PRIMARY STACKER FROM 
LINE O. 

NOTE: During the align ta line zero time, from 282ms to 471ms, 
the Data Processor is available for other processing functions nat 
involving the Record Processor. The print on Reco·rd Processor in­
struction may be initiated prior to the 471ms time, however; the 
instruction will not be executed until the ledger is aligned at line 
zero at 471ms. 

The write and eject instruction may be executed 250ms after the 
start of the print instruction. 

B-Active Account to be aligned at line 47. 

Read a ledger from the primary feeder, align to 
line 47, print one line and write and eject the 
ledger to the primary stacker. 

1400ms 

c-Inactive Account. 

Read a ledger from the primary feeder, allow the 
ledger to automatically eject to the primary 
stacker, and read thenext ledger from the primary 
feeder. 

E-3 

600l1li 

READ SECOND LEDGER 

NOTE: For an inactive ledger align, print and eject instructions 
are not required. If these instructions are not given the ledger will 
be automatically ejected to the primary stacker. If inactive ledgers 
are to be passed at the maximum rate of 180 ledgers per minute 
the second read instruction must be jnitiated within 51 ms after 
completion of the first read instruction. 
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