




























































































































































































































































































































































































































































































the program must test for the zero condition. This may
be done by testing for blank transmission when the
divisor is transferred to the V track.

If the rules for placement of the dividend and di-
visor are not followed, or the relative sizes for each vary
beyond the prescribed limits of the original problem
planning, all 9's may be developed because the divide
operation will attempt to create a quotient digit greater
than 9 on each quotient-digit-cycle.

Alternate Method of Divisor and
Dividened Positioning

An alternate method which may be used for de-
termining the placement of the dividend and divisor is
detailed step by step below. This second method has the
advantage of presenting a more visual representation of
the problem and solution. It also automatically com-
pensates for divisor and dividend placement in prob-
lems where specific limits have been set on the quotient
size (for example, where the quotient is average unit
cost and can never exceed $999.99).

EXAMPLE 1 (QUOTIENTS 11 DIGITS OR LESS)

1. Lay out the problem as a simple long division
using a divisor of maximum size, a dividend of meaxi-
mum size, and the maximum quotient. Although all
three of these conditions could never exist in any one
problem, this procedure will allow proper alignment for
programming purposes. Assume a problem with a 4-
digit divisor, an 8-digit dividend with two decimal
places, and a possible quotient of 7 digits.

00539.69
006476.36

XXXXX.XX

XXXX [XXXXXX XX~ 0012

(Always align the units position of the quotient and
the units position of the dividend.)

2. Add zeros to the right of the dividend if a larger
quotient is required for half-adjusting.

XXXXX XXXX
XXXX l XXXXXX.XX00

. 00539.6966
0012 | 006476.3600

In this case it is desired to half-adjust to the nearest mil.

3. Place the divisor under the dividend aligning the
units position of the divisor under the first position of
the quotient.

XXXXX.XX00 00539.6966

XXXX | XXXXXX XXXX or 0012 l 006476.3600

XXXX 0012

4. Draw a vertical line to the right of the high order
quotient digit.

X XXX X XXXX 0]0539.6966
XXXX [ XXIXXXX.XX00 0012 { 00|6476.3600
XXXX 0012

5. This line defines the location of the dividend in
accumulators 0 and 1.

XX X X X X X X X
08 409 (10 11 ;12 113 y14 ;15 |16 17 Accum. Pos.

XXXX|X XX X X XX X 0 0

or

0] 0 5 3 9.6 9 6 8
08409 [10 111 12 113 ;14 |15 116 |17
0012 10 0|6 4 7 6.3 6 0 O
0 0 1 2

6. The line also defines the position of the divisor on
the multiplicand track.

XX X X X. XX XX
XXX X X XIX XX XXX 00
96| 97| 98 | 99| Multiplicand Track
X X X X
or
0|o 5 3 9.6 9 6 6
0012 0 0(6 47 6.3 6 00
96| 97 |98 | 99
0 0 1 2

EXAMPLE 2 (QUOTIENTS OF GREATER THAN 11 DIGITS)

1. If the quotient digits to the right of the vertical
line exceed ten, then a second line must be drawn to
allow only ten right-hand digits. These ten positions
will be in accumulator 1. This would happen when the
quotient is large as illustrated below.

XX XXX XXXXXXXX
XXXX IXXXX XX.XX000000
XXXX00

or

00539.69666666
0012 [0064|76.36000000
001200
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2. Note that the divisor must be positioned two places
to the left on the multiplicand track, so that the first
quotient digit will not exceed 9.

X X X[IXX.XXXXXXXX
0607081 09[10) 1112131415 16]17 18|19
XXXX X X XXX X.XXO0O0O0O0O0DO

94195 96|97 98] 99

X XXX 00

Multiplicand Track
or

0 0 513 9.6 9 6 6 6 6 6 6
06 |07 08109101112 1314151617 1819
0012 0 0 6 4 6.3 6 0 0 00 00

949596 197 ) 98| 99

001 2 00

ADDITIONAL 350 DISK STORAGE

ONE ADDITIONAL IBM 350 Disk Storage Unit may be
attached to the RAMAC to increase storage capacity
from 50,000 up to 100,000 (100-character) records.
The 50 additional disks, which are housed in a separate
storage frame similar to the present 350 Disk Storage
Unit, uses addresses from 50000 to 99999. One common
address register is used for both files; however, each disk
storage unit has its own address control register which
is selected after analyzing the disk address to determine
whether the address is above 49999 or below 50000
Programming remains the same as with a single disk
storage unit. The subtraction of 5 from addresses above
4 in the high-order position of the address has been re-
moved so that addresses of 50000 or over will select disk
records located in the second file.

In general, systems with both disk storage units are
programmed as if they were a single storage unit with
100 disks and a single arm. When the arm has moved
to the desired address, the record is transferred to the
process unit, processed, and then written back on the
disk before seeking another record. The same average
access time of approximately 600 milliseconds also ap-
plies to the second file.

It is not possible to have the access arms on both files
moving at the same time. When two successive address
instructions involving different files are given, the ma-
chine interlocks and the second arm will not move until
the first arm has completed its seek. The record trans-
ferred to or from the disk storage is the one specified by
the last address sent to the address register. Thus, if a
seek is initiated in file one, the record read out, and a
seek initiated in file two, file one must be readdressed
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with the original address before the updated record can
be rewritten in file one. Subsequently, file two must be
addressed with the original address before reading out
for processing. If the arms stay at the same location dur-
ing processing there is no increase in access time, and
only the time required to readdress the files is added to
processing.

Readdressing must be adhered to in order to avoid
writing records in incorrect locations.

An independent line cord is necessary to provide
power to the additional disk storage unit, and data is
transmitted through cables connected to the standard

- 350 Disk Storage Unit. Both disk storage units run con-

tinuously as long as power is on at the console.

DUAL ACCESS

ONE ADDITIONAL access mechanism is available as a
Special Feature for each IBM 350 Disk Storage Unit
attached to the 305 RAMAC system. With the addition
of the second access arm (Figure 135), it is possible to
have one access unit in position for reading or writing
on a record while the other unit is moving to the next
record. Normally, the units are addressed on an alternat-
ing basis so that processing for one record will overlap
the seek for the next record. Dual access is particularly
useful in applications where processing has not been
continuous because access time for an item exceeds the
amount of processing time required.

Figure 135. Dual Access Units



The two access units, (0 and 1) Figure 136, are con-
trolled by individual address registers operating in con-
junction with a single J address register or buffer. When
a seek instruction is initiated, the address is carried to
the J address register where it is, in turn, automatically
directed to one of the individual address registers and
the seek begins. The movement of the access unit is then
under complete control of the address in its individual
register, and the seek will not be disrupted by changes
to the common ] register or by read/write instructions
which affect the other access unit.

There are two basic modes of operation with dual
access:

1. The automatic sequencing mode in which ad-
dresses sent to the ] address register alternate automati-
cally between access unit 0 and 1, using first one and
then the other.

2. The select mode where the control panel hubs pro-
vided for dual access are used to select the access unit
which is to receive the next address to the | register.

Under the select mode, it is also possible to assign one
access unit for operating through the entire program,
simulating a standard single access system. In addition,
selectors may be used to select either automatic sequenc-
ing or the select mode for operation within the same
program.

Automatic Sequencing

When a disk storage unit is equipped with both ac-
cess arms, the normal operation ( requiring no additional
control panel wiring) is automatic sequencing. An in-
struction which sends an address to the address register
performs two functions:

1. It directs one of the access units to the record
designated by the address.

2. It conditions the other access unit so that the next
reference to the file (R instruction) will refer to the

1st Time Through Program
Step Operation

003 Seek Rec. (A with 0)
004 Seek Rec. (B with 1)

005 Read Record (A with 0)

|

Process Process

|
025 Write Record (A with Q)

2nd Time Through Program

Step Operation

r>004 Seek Rec. (C with 0)

005 Read Record (B with 1)

|
025 Write Record (B with 1)

"J" ADDRESS REGISTER

ADDRESS CONTROL SWITCHES

ACCESS UNIT ACCESS UNIT
"0" REGISTER )‘\\ "1" REGISTER
) o S——

ACCESS
" ol'

READ/WRITE CONTROL SWITCHES

Figure 136. Schematic of Dual Access Units

record located by the previous seek instruction rather
than the access unit in the process of performing a seek.

With the switches in the positions shown in Figure
136, an address received by the J address register would
be directed to the 0 access register and the seek would
begin. As soon as the seek has begun, both the address
control and the read /write control switches transfer to
access unit 1.

Because addressing of the access is internally con-
trolled, programming dual access is much the same as
programming a single faster access. However, to begin
the cycle, two seek instructions, without an intervening
read or write instruction, must be given. The first seek
operation is then bypassed in processing succeeding
items through the loop. For example:

3rd Time Through Program

Step Operation

—o-004 Seek Rec. (D with 1)

005 Read Record (C with 0)

Process

| .
025 Write Record (C with 0) l
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The first seek instruction following a reset condition
will be directed automatically to the 0 access unit. On
the next seek instruction in the program, access 1 will
seek the address sent to the address register and access
unit 0 will be conditioned to read or write. Therefore,
the next read or write instruction issued will apply to
access 0.

A control code 4 in the 10th position of a seek ()
instruction will suppress switching of the read/write
mechanism to the other access unit, and the same record
which is being sought will be read by the following R
instruction. On the next J instruction without a 4 control
code in the 10th position, the system will resume alter-
nate use of the access units.

The control code 4 is particularly useful in restart pro-
cedures and substitution routines where both seeking
and reading or writing of the affected record must be
accomplished by the same access unit to avoid getting
out of step in the main program.

If provision is made for inquiries in a program utiliz-
ing two access units as a sequencing device, Inquiry
should be tested prior to a J instruction. If a request for
inquiry has been made, the access unit used for the last
read or write will perform the seek and the read for the
inquiry. The program is then resumed using the same
access unit for the next J instruction.

Record Advance and Skip-To-Record may be used in
an automatic sequencing program just as they are with
a single access system. Because only a programmed in-
struction to the address register will cause switching of
the read /write mechanism to the other access unit, the
access arm used on the instruction which impulses Rec-
ord Advance or Skip-To-Record will also locate and read
or write the new record before switching resumes.

Select Mode of Operation

The programmer may find it useful to select a particu-
lar access unit for operation in a specified area of the
program. With the addition of five hubs to the process
panel, dual access can be controlled in a select mode.

DUAL ACCESS
0 1 c SEL
O O O0—C_0

C,27-31

The common (C) hubs emit an impulse which must

be wired to select (SEL) if the system is to operate in

the select mode; when this switch is unwired, dual access
operates as an automatic sequencing device.
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The 0 and 1 hubs activate their respective access arms
when impulsed in the select mode. These hubs are nor-
mally wired from either Program Exits or the common
“C” hub of the dual access group; they may be wired
from any impulse originating on the 305 process control
panel with the exception of control impulses (CI) and
the upper hub of the Inquiry oN switch.

The functions of these hubs in the select mode are de-
tailed in the following descriptions of each operation.

Dual Acccess as Single Access System

In the select mode,a single access unit can be used
throughout a program by wiring C to either 0 or 1, de-
pending upon which unit is desired, and wiring the
select switch (C to SEL) on, Figure 137. The system
will then function exactly as a standard single access
system.

DUAL ACCESS
0 1 C SEL
0 ' ee

C,27-31

Figure 137. Using Only Access Unit No. 1

Selective Use of Access Units

In some applications time is saved by assigning one
access unit to a particular location in the file referred to
only in alternate routines, with the other access unit
functioning for the normal routines of the program. In
this way, running from one section of the file to another
can be avoided and considerable time saved when substi-
tute routines are required for processing. For example,
in the transportation industry scheduled runs and their
corresponding seat reservations can be grouped in one
area of the file for processing. When all reservations
are sold for a particular run, substitute routines can be
transferred from a separate section of the file quickly if
an access unit is already waiting in that area. The access
unit reserved for the scheduled reservations is not dis-
turbed and can resume normal processing without losing
the time required to leave its assigned area and return.

For this type of operation, the C to SEL switch is wired
on the control panel. After one of the access unit hubs,
either 0 or 1, receives an impulse, the corresponding
access unit will accept all J, Record Advances, Skip-To-
Record, and R instructions until the other access unit hub
is impulsed, Figure 138.



When used in this manner, the first access unit im-
pulsed in the program should be 0 because an interlock
will occur if arm 1 is used before arm O after turning
power on. However, if arm 1 is used first, the interlock
may be released and the program continued without

PROG. EXIT A .
RO, EXITC error by depressing Check Reset and then Program Start.
 DUAL ACCESS————— In addition to assigning access O or 1 using program

‘e ' oi(:% exit impulses, either the Program Exit or the C hub
may be selected to activate an access unit on the basis of

Figure 138. Program Exit Selection of Access Units conditions arising during processing, Figure 139.
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Combining Sequencing and Selective
Use of Access Units

The C to SEL switch can be selected and may be wired
through the normal or transferred points of a selector.
Therefore, the dual access units may be used as a se-
quencing device as well as individual units within the
same program by selection of the C to SEL switch, Figure
140.

Impulses to the 0 and 1 hubs need not be selected,
because the hubs are not effective when C to SEL is not
wired.

The mode of operation must be established before
either arm 0 or 1 is impulsed or before automatic se-
quencing of the access arms can be expected; therefore,
any impulse to the pickup or dropout of a selector used
to select the C to SEL switch cannot be the same impulse
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wired to the 0 or 1 hub unless a cycle delay is used.
When an impulse performs two such functions, the
branch wired to the function which is to occur last should
be cycle delayed.

Sample Problem

To illustrate the overlapping possible with the dual
access feature, a sample inventory control problem utiliz-
ing automatic sequencing is presented in the general
block diagram and timing chart, Figure 141.

In this example, single item cards enter the system in
class groups; item records in the file are updated, and
a card is punched for each item. When a class change is
recognized, the class record is transferred from the file
and updated.

With single access, one item is normally processed on
a working track while the next item is being fed to K;
therefore, only two items are active in the system. Be-
cause two items, in addition to the card being fed to the
K track, are required to take full advantage of over-
lapping with dual access — the one being processed and
the other for which the seek is performed — two work-
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ing tracks in addition to K are used. There are three
items in or entering the system at all times:

1. The card feeding to the K track.

2. The card on the first working track (W), which
is held there until the seek (started when it was on K)
is completed. It also is compared against the card ahead
for a change in class code while on the first working
track.

3. The card, on the second working track (Y'), which
is actually being processed. ‘

The feed instruction is given early enough in the pro-
gram to complete card feeding before the seek instruc-
tion from K is given so that there is no interlock delay.

The program loop in this particular problem, although
not detailed completely, requires approximately 860
milliseconds.

A 4 code in the 10th position of the instruction which
seeks the class record suppresses switching of the Read/
Write control. By using one access unit for seeking,
reading, and writing the class record, sequential process-
ing of the input items does not get out of step.



EACH SECTION of the control panels is assigned a number under
which the hubs are briefly described.

Process Control Panel (Figure 142)

1. Program Exits. These hubs emit an impulse whenever the
corresponding program exit occurs in an instruction. The impulse is
used to make tests on the control panel, and to transfer the program
control to the first step of a new sequence of instructions. When one
of these hubs emits, the program sequence is halted, and must be
restarted by impulsing program advance or by impulsing program
entries.

2. Accumulator Sign. Each accumulator has an associated selector
that shows its sign. By using a program exit impulse, a test may be
made to determine if an accumulator is positive, stands at zero, or
is negative.

3. Accumulator Overflow. Whenever an accumulator overflows
(tries to accumulate a number beyond its capacity), a path is estab-
lished between each IN hub and its YES hub. These paths remain set
up until the accumulator overflow selector is dropped out by im-
pulsing DO. A normal path is established between the IN hub and the
corresponding NO hubs when the selector is dropped out or when
no overflow has occurred.

4. Character Selectors. The character selector provides a way of
analyzing any character on a drum track. The position to be analyzed
is entered into this unit by an instruction with hyphen (-99) as
the To address. Any character entered establishes test paths between
each IN hub and the exit hubs corresponding to the character entered.

Four distinct paths are set up on the basic machine. Three of the
paths are arranged so that a test impulse entered into the IN hub
emerges from the hubs corresponding to the IBM card code of the
character being tested. In the fourth path, an impulse wired into the
IN hub emerges from one of the 48 exit hubs representing the specific
letters, numbers, and special characters (including blank). The test
paths remain set up until another character is addressed to the unit.

5. Blank Transmission. A 6 in the tenth position of an instruction
causes the Blank Transmission selector to reset to a No condition. If
the information transferred from the core storage during the execu-
tion of the instruction is all zeros or blanks, the selector will transfer
to a YES condition and the BLANK light on the 380 Console will be
turned on. The selector will remain transferred and the light will
remain on until another instruction with a 6 is read.

6. Last Card. This selector is used to control machine operation on
the run-out. Normally, a path exists between each IN hub and the
NO hub beneath it. When the cards have run out of the card reader
hopper, and the last card has passed the second reading brushes, if
no more cards are to be entered, the operator may depress the reader

Control Panel Summary

start key and feed the last cards to the stacker. After the start key
has been depressed, the last card selector transfers. The program con-
trol may be wired through this selector to control the run-out.

7. Compare. This selector stores the result of the last pro-
grammed comparison. A path is set up between each IN hub and the
= (equal) hub beneath it whenever the two fields are exactly equal,
and between the IN hubs and their =~ (not equal) hubs when the
two fields fail to compare. These paths remain set up until another
programmed comparison is made.

8. Field Compare. The field compare device is provided to allow,
with one instruction, from one to ten fields on the track specified by
the FROM address to be individually compared with the fields of a
track specified by the To address. The FROM address may refer to a
process drum track, a disk track, or the core unit. The To address
may specify any process drum track other than the accumulator track.
Neither the core unit nor the disk file may be used as the TO address.
A 2 code is placed in the tenth position of the instruction to cause
automatic field comparing. The results of a field comparison will be
indicated in the ten selectors associated with the field compare device.

9. Communication. These hubs are connected to the correspond-
ingly numbered hubs of the communication section on the printer,
console, and punch control panels. They allow for signal communica-
tion between the machine units.

10. Skip-To-Record. When one of the numbered hubs associated
with Skip-To-Record is impulsed, the access arm remains on the same
disk and track, but the disk address register is advanced so that the
units position of the disk address corresponds to the number of the
hub impulsed.

After the corresponding address has been set up in the address
register, the oUT hub emits. This impulse is wired to restart the pro-
gram. Normally, this device will be used in conjunction with FIELD
COMPARE.

11. Record Advance. These hubs advance the address in the ad-
dress register one sector per impulse. This feature is used mainly to
obtain additional sectors where a record is spread over more than one
sector. When the IN hubs are impulsed, the address in the address
register is advanced one sector on the same track. When the advance
is completed, the OUT hubs emit an impulse that is wired to restart
the program. When the advance goes from sector 9 to sector 0, the
o/F hub emits instead of the oUT.

12. Alteration. A row of switches on the operator's panel at the
console is provided to allow various changes to be made in the pro-
gram setup by changing the settings of the switches. On the control
panel, these switches are wired in a manner similar to selectors. Pro-
gram exit impulses wired into the ¢ hubs emerge from the N
(normal) hub of the same vertical row if the corresponding toggle
switch is in the normal position. They emerge from the T (trans-
ferred) hub if the toggle switch is transferred.

CONTROL PANEL SUMMARY 167



Figure 142. 305 Process Control Panel
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13. Cycle Delay. These units provide a delayed impulse that may
be used for control functions, such as the pickup and dropout of
selectors. An impulse wired into the cycle delay IN hub emerges from
the ouT hub thirty milliseconds later, where it may pick up or drop
out selectors after the control impulse has ended. Whenever Cycle
Delay is impulsed, programming must be advanced by the delayed
ouUT impulse.

14. Selectors. Latch-type selectors are furnished to provide for
storage and for analysis of control. Each selector position has a
COMMON, a NORMAL and a TRANSFERRED hub. The COMMON hub is
connected to the NORMAL hub until the selector is picked up by im-
pulsing the PICKUP hub. Then the cOMMON hub is connected to the
TRANSFERRED hub until the DROPOUT hub is impulsed.

15. Start, When the first input card after any run-out except non-
process run-out has been read and checked, an impulse is emitted
from this hub. This impulse is used in the same manner as a Pro-
gram Exit impulse to start the stored program at the desired instruc-
tion.

16. Copy. When the copy IN hub is impulsed, the machine auto-
matically transfers the contents of the input track to track I of the
program storage tracks. If the input-card is punched with instruc-
tions, this records instructions 190-197 on track I. The IN hub may
be impulsed from the sSTART hub.

When the transfer to track I is completed, the ouT hub emits an
impulse that is wired to start the stored program at any step. Usually
it is wired to start the program at step 190.

17. CI (Control Impulse). Two buttons are provided on the
operator’s panel at the console to allow a control impulse to be
emitted on the control panel.This allows the operator to pick upor
drop out selectors, or initiate other functions from the console. These
impulses are emitted from the correspondingly numbered c1 hubs on
the control panel.

18. Reset. When impulsed, this hub causes the corresponding
group of ten selectors to be dropped out.

19. Distributors. Impulses that are used to initiate several func-
tions are wired through distributors that serve the same function as
split wires but prevent possible back circuits. An impulse wired into
the 1IN hub of a distributor is available at the associated ouT hubs,
but impulses cannot travel between ouT hubs, or from an out hub
to the IN hub. Any impulse except that from the ouT hub of another
distributor may be wired through a distributor.

20. Program Advance. The stored program sequence is halted
when the control is brought to the control panel as an electrical im-
pulse. To restart the program at the next higher step, the Program
Exit impulse is wired to impulse PROGRAM ADVANCE.

21. Program Entry. When the program control has been brought
to the control panel on a Program Exit, a new program sequence
may be started by impulsing the appropriate program entries.

The hundreds program entry is impulsed only when it is desired
to change program steps from steps below number 100 to steps above
100, or vice versa.

The new program step is set up by impulsing the tens and units
hubs that correspond to the number of the program step desired.
Distributors should be used.

22. Feed Card. Impulsing these hubs causes the card reader to
feed a card past each station. The card passing first reading is auto-
matically coded and recorded on one input track, while the card
passing second reading is checked against the recording on the other
input track that was recorded from that card on the previous card-
feed cycle. When the card passing second readmg has been checked
its input track is made available to the processing unit.

23. Print. Impulsing these hubs causes the printer to print from
the output track. Format control on the printer determines the ar-
rangement of the printing.

24. Stop. When these hubs are impulsed, the program will stop.
If the program is advanced with the same program exit which im-
pulses stop, the program may be restarted by depressing the program
start key.

25. Punch. Impulsing these hubs causes the 323 Punch to punch
from the output track. Wiring on the punch control panel determines
which columns are punched.

26. Type. When the typewriter at the console prints an auxiliary
document, impulsing these hubs causes the typewriter to print the
information recorded on.the Q track. Format control on the type-
writer control panel determines the arrangement in which this in-
formation is typed.

27. Reset Stop. These hubs may be impulsed from a stored pro-
gram exit impulse when processing is to be halted. Impulsing these
hubs resets the processing unit and places the machine in an inquiry-
only mode of operation so that inquiries may be' made. Restart by
depressing the reader start key with cards in the hopper and the
feed clear.

28. Inquire. The pair of hubs marked ON form a switch that is
jackplugged if manual inquiries to the disk records are to be allowed
during processing.

The IN-0UT hubs form an interlock that is wired to allow the con-
sole to take control of the access arm at a time when it will not
countermand the stored program instructions. The INQUIRE interlock
is wired ‘in the program at a point where the access arm has com-
pleted its use of the record. If the arm is about to be moved by the
program, no harm will be done if the operator moves the access arm
to some other record to make an inquiry. When the record has been
obtained for the operator, the stored program resumes control and
moves the arm to the next record required.

A program exit wired into the IN -hub emerges immediately from
the oUT hub if no inquiry has been set up at the console. The im-
pulse from the ouT hub is wired to initiate the next program step.

29. ITI (Inquiry-Type Interlock). The typewriter may be used
to make inquiries to the disk records as described in item 28. The
typewriter may also be used as a secondary output printer by ad-
dressing the output record to Q track and impulsing TYPE on the
control panel (see item 26). If both of these uses occur in the same
program, the inquiry-type interlock must be jackplugged to prevent
an inquiry from taking place while the typewriter is under program
control.

30. File Interlock. This interlock is provided so that new pro-
grams may be tested without changing the information on the disks.
When a program has been checked out, this switch is wired to allow
the disk records to be changed. All operations except writing on the
disks may be performed with the interlock off. A write operation
will cause a FILE CHECK.

31. ALC (Automatic Last Card). If the ALC switch is not
plugged (when the cards have run out of the card reader hopper,
and the last card has passed the second reading brushes), the card
reader will stop. The operator may depress the reader start key, and
feed the last cards to the stacker. Just after the operator depresses
the start key, the last card selector transfers.

If the ALC switch is plugged, the card reader will feed cards for
one additional cycle before stopping. During this additional cycle the
last card selector transfers, and any last-card routines that have been
programmed utilizing the last card selector can be completed. The
cards may then be fed into the stacker by depressing the reader start
key.

Printer Control Panel (Figure 143)

1. Print Control Exits. These hubs emit control impulses as the
printer is positioned to print the corresponding positions of the print
line. Each hub emits one impulse per line printed; for example, hub
five emits an impulse every time print position five is being set up.
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These impulses are wired to initiate functions such as zero sup-
pression, X-elimination, etc.

2. Distributors. Impulses that are used to initiate several func-
tions are wired through distributors that serve the same function as
split wires but prevent possible back circuits. An impulse wired into
the IN hub of a distributor is available at the associated ouT hubs,
but impulses cannot travel between ouT hubs, ot from an ouT hub
to the IN hub. Any impulse except that from the oUT hub of another
distributor may be wired through a distributor.

3. Analyzers. When a record has been transferred to the output
track, and PRINT on the process control panel has been impulsed by
a control code, the printer prepares to print a line. However, before
the print mechanism moves from the home position, the output track
may be analyzed.

By wiring from the ACI hubs of an analyzer to an output track
position, the digit or character in that position of the output track
will condition the analyzer so that the ANALYZER EXITS will emit in
IBM code. The 2 exit emits for a 2, the 12 and 1 exits emit for an A,
etc. If ACI is not wired to an output track position, blank will emit
on each print cycle except MLP 2, 3, and 4.

4. MLP (Multiple-Line Print). The MLP unit controls the print-
ing of multiple lines from a single output track. The START hub that
corresponds to the number of lines desired is impulsed from an
ANALYZER EXIT, The MLP I hubs emit an impulse at the beginning
of the corresponding MLP line, in sequence 1, 2, 3, 4, up to the
number of lines desired. These exit impulses are wired to pick up
line program selectors to control the format on the corresponding
print line.

5. Line Program Impulse. This impulse is available during the
analysis portion of the print cycle. It is, however, inactive if MLP
START has been previously impulsed. During an MLP operation, the
MLP 1MPULSE hubs emit, and the LINE PROGRAM IMPULSE hubs are
inactive.

6. Line Program Selectors. The line program selectors are pro-
vided to allow format control of the information being printed from
the output track. Each selector has eleven positions; ten of these are
grouped near the output track and an eleventh position of each se-
lector is near the control section. Each position has a COMMON hub,
a NORMAL hub, and five TRANSFERRED hubs. The COMMON hub is
connected to the NORMAL hub until one of the five pickup hubs is
impulsed, usually from the MLP I hubs. Then the COMMON hub is
connected to the correspondingly numbered TRANSFERRED hub above
it. The selectors remain transferred until the line is printed and
drop out as the print head returns to the home position.

7. Skip-To. These hubs are impulsed from ANALYZER EXITS or
from 305 control impulses wired through communication channels to
cause the tractor to feed the paper in the printer to the correspond-
ing hole in the control tape. In the carriage control tape, channels
1-6 stop the corresponding skips. Channel 12 in the control tape
causes an impulse to be emitted from the ofF (Overflow hub) that
may be wired to advance the paper to the first printing line on the
following form.

8. OF (Overflow). When a hole is sensed in the 12 channel of
the carriage control tape, during the analysis portion of a print cycle,
it causes an impulse to be emitted from these hubs. The impulse may
be wired to cause the paper to be skipped to the first line of the
following form by impulsing one of the skip-To hubs, and placing
a hole in the control tape in that channel to stop the tape at the
proper place. The OF impulse may also be wired through com-
munication channels to the processing control panel, where it may
pick up a selector that is tested in the course of the program to de-
termine if the overflow condition exists. Then steps in the program
can decide whether to complete the form or start the following form.
If the printing is to overflow to the next form, the processing unit
can, by program exits wired through communication channels, con-
trol the overflow skip.

9. Line Space. To allow variable spacing, the space control im-
pulses are wired on the control panel. A jackplug may be inserted
between one of the numbered hubs and the SPACE hub above it to
cause single, double, or triple spacing. Alternatively, the space con-
trol wiring may be selected to allow variable spacing.

10. Communication. These hubs connect to the correspondingly
numbered hubs on the 305 Process Control Panel to allow signal
communication between the processing unit and the printer.

11. Print Start. These hubs are impulsed from PRINT CONTROL
EXITS to start printing at any desired column as the print head moves
across the paper. Once the printing is started, the machine will con-
tinue to print until printing is turned off by impulsing PRINT STOP.
In this way, printing can be turned on and off several times in the
course of printing a line to give added flexibility in format control.
The PRINT CONTROL EXIT for the first column of each field to be
printed is wired to these hubs.

12. Print Stop. These hubs are impulsed from the PRINT CON-
TROL EXIT of the first position not to be printed, to turn printing off,
when other information is to be printed later on the same line. Im-
pulsing these hubs causes printing to bé suppressed until PRINT
START is impulsed.

13. Line End. These hubs are wired from the PRINT CONTROL
EXIT of the position after the last position to be printed on a line to
cause the printing to stop and the print head to return to the home
position. This allows the length of the printing line to be controlled.
Variable printing lengths are possible by wiring LINE END through
selectors.

14. Zero Suppression Start. These hubs are wired from the PRINT
CONTROL EXIT of the high-order position of a field to eliminate the
printing of zeros to the left of significant digits. When these hubs
have been impulsed, the print unit spaces over positions containing
zeros until a significant digit (1-9) is encountered and printed; then
all zeros to the right of the significant digit are printed.

15. Zero Suppression Stop. Once ZERO SUPPRESSION START has
been impulsed, zero suppression will continue until a significant
digit (not zero) is encountered and printed or until it is ended by
impulsing these hubs from the PRINT CONTROL EXIT of the first posi-
tion not to be suppressed.

16. X-Eliminate. Negative numbers are recorded on the output
track (as on all other processing tracks) by an X-bit over the low-
order position. For example, the amount 125 stands on the output
track as 12N. The X-ELIMINATE and NX-ELIMINATE hubs allow
the printer to read the X-punch or the digit punch from an output
track position to separate the signed character into its sign and digit
components. These hubs are impulsed from PRINT CONTROL EXITS
to cause only the digit portion of the character being set up to be
printed.

17. NX-Eliminate. These hubs are impulsed from the PRINT
CONTROL EXITS to allow only the sign portion of a character to be
printed (item 16).

18. A (Delta). When the two hubs labeled A Srop are jack-
plugged, if a print setup error occurs, the machine will print a A
in the left-hand margin opposite the line in error and the machine
will stop.

When the two hubs labeled A N. Stop are jackplugged, the ma-
chine will print a A, but will not stop when a print setup error
occurs.

If neither A STOP nor A N. STOP are plugged, the machine will
stop, but a A will not be printed if a print setup error occurs.

19. INTLK (Interlock). These hubs must be jackplugged before
any printing operation can be initiated. The printer will not operate
if these hubs are left unplugged.

20. Symbols. These hubs are wired from the PRINT CONTROL
EXITS to cause the corresponding symbol to be printed. These symbols
may be selected through the line program selectors.
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21. Selectors. These selectors may be used to supplement the line
program selectors. Each selector has five positions, and each position
has a COMMON, 2 NORMAL and a TRANSERRED hub. Normally, a con-
nection exists between the COMMON and the NORMAL hub, but when
the PICKUP hub is impulsed, this connection is broken and a con-
nection is made between the COMMON and the TRANSFERED hub in
the same vertical column. The selectors may be picked up in the same
manner as the line program selectors, and they remain transferred
for the entire print line.

22, Output Track. At each printing position, the output track is
read in its entirety, but only one character is sélected for printing.
This selection is made by wiring the hub corresponding to the output
track position desired to the PRINT POSITION EXIT corresponding to
the printing position where the character is to print.

23, Print Position Exits. These hubs are wired from the output
track (item 22) to cause the corresponding positions to be set up to
print information on the output track. For example, to print position

10 of the output track in print position 50, OUTPUT TRACK 10 is’

wired from PRINT POSITION EXIT 50.

24. Print Space. All print positions that are not wired from the
output track should be wired to these hubs. This indicates to the
checking circuits that the printer is not to print in the corresponding

column, and allows the checking circuits to detect any position that

was wired to print and failed to set up correctly.

Punch Control Panel (Figure 144)

1. Output Track. These hubs emit the IBM codes of the informa-
tion on the output track. These exits may be wired to the punch
"magnets to cause punching. This allows any of the 100 output track
positions to be punched into any of the 80 card columns. ‘

2. Digit Selector. The b1 hub at the top of the panel emits a
series of impulses which are timed for punching the digits 12 through
9. If the b1 hub is wired to the ¢ hub beneath it, the digit selector
becomes a digit emitter with a 12 impulse available at the 12 hub,
an 11 impulse available at the 11 hub, etc. If an output track posi-
tion is wired to the ¢ hub, whatever digit or character appears at
that output track position will be made available in IBM code at the
numbered hubs of the digit selector.

3. Sign ‘Conversion. Within the system, the 12 holes are coded
by a combination of X- and 0-bits. Also, sign control on negative
fields is maintained by carrying an X-bit over the low-order position.
If the low-order position of a field is zéro and the field is negative, a

. 12-hole would be punched if this position were wired directly to a

punch magnet. The sign conversion hubs are provided so that the
12-impulse available from the output track may beconverted to the
X /0 code desired for these positions.

In use, the low-order position of any numencal field that may be
negative is wired from the output track to an 1N hub and from the
‘corresponding OUT hub to the punch magnet. If a 12-code is emitted
from this position of the output track, it is punched as X/0. Any
other negative number is overpunched with an X. Posmve numbers
pass through without conversion. :

4. Column Splits. This is a 10-position selector that is auto-
matically controlled to transfer between X and 0 time as the card is
punched. This allows the 12 and X zones to be removed from
columns and punched into other columns.

5. Co-selectors. As a special device, up to five groups of four
5-position Co-selectors may be installed to allow changes in punching
format for different types of cards. Each selector is a five-position
selector with two common pickup hubs. Each position has a C
(common), N (normal) and a T (transferred) hub. The common
hub is connected to the normal hub until the selector is picked up

by impulsing the pickup hub. Then the common is connected to the

transferred hub.

When the pickup is impulsed, the selector transfers immediately,
and will remain transferred for the remainder of the punch cycle.
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The Co-selector pickup hubs may be impulsed from any digit im-
pulse, Half-After-Zero, (0.5), Pilot Selector COUPLE, or from the
Punch Repeat ouT hubs; however, they should not be impulsed by
a 305 Program Exit wired through a Communication Channel. Co-
selectors must be used if it is necessary to select BC DET CONTROL
wiring when controlling DPBC checking for different card formats,
as well as the DPBC sToP, oFFSET, and BC OFF switches.

6. Punch Magnets. These hubs are ertries to the 80 punch mag-
nets that punch the correspondingly numbered columns of the card.
These magnets are wired from the output track positions that are
to be punched.

7. Punch Brushes. On the punch cycle after a card is punched, it
passes a set of 80 reading brushes that read back the information
that has been punched so that it may be given the double-punch
blank-column check. These hubs are the exits for the reading on this
cycle. The information may also be gangpunched back into the fol-
lowing card.

8. DP & BC Det Entry. These hubs may be wired from the punch.
brushes to check individual columns for double punching or lack of
punching. This is particularly valuable in numerical fields, where
every position must have one and only one hole. If the machine de-
tects multiple punches or lack of a hole in any column wired, it will
stop the machine if the control is wired to do so. The DPBC light on
the punch unit is turned on to indicate the reason the machine
stopped.

9. BC Det Entry or GP Exit. If the column being checked is
wired into DP & BC DET ENTRY, the first impulse to enter the DP & BC
DET ENTRY emerges from these hubs, from which it may be wired to
a punch magnet fof gangpunching.

If a column,in which double punching is permissible,is to be
checked for blanks, these hubs are used as an entry. The first impulse
to enter these hubs emerges from the DP & BC DET ENTRY hubs.

10. BC Det Control. If no checking for blank columns is to be

" done, the BLANK COLUMN OFF switch (item 12) must be wired. To

check a field for blank columns, wire the field to the ENTRY or EXIT
of the DP & BC. If any one field is to be checked, wire it to the
left-hand entry positions and, in the blank-column detection control
row, wire from the right-hand column of the field to the last position
in the row. Several fields can be entered as one field for checking
purposes.

11. DPBC Stop. When these hubs are 1ackplugged the machine
will stop if a DPBC error occurs. This switch may be selected if
Co-selectors are used.

12. BC Off (Blank Column Off). These hubs must be jack-
plugged to turn the blank column detection feature off when no
punched columns are to be checked for blank columns.

13. Offset. When the Offset Stacking Feature (special device) is
installed, the DPBC Offset switch may be plugged to offset an error
card rather than stop. It is also possible to offset different types of
cards so that they may be easily distinguished from the main group
of cards when removed from the stacker. This switch may be selected ;
however, Co-selectors must be used.

14. INT (Interlock). Whenever the punch is to be used to punch
output cards for the processing unit, this control panel switch must
be jackplugged.

15. Gangpunch. When this control panel switch is jackplugged,
the 323 Punch is removed from the control of the processing unit
and may be used as an independent gangpunch.

16. Communication. These hubs are connected to the correspond-
ingly numbered hubs labeled Punch Communication on the process
control panel.

17. Punch Repeat. When an impulse is wired to Punch Repeat IN
(P or D), one additional card will automatlcally be punched from
the ‘same output track data.
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Figure 144. 323 Punch Control Panel

If selectors are used, two cards with different formats can be ob-
tained from the single output track. Without selectors, two identical
cards are punched. ) :

When Punch Repeat has' been impulsed, the out hub on the
Punch Control Panel will emit just prior to punching time of the
second card. This impulse may be wired to the D pickup of pilot
selectors or to Co-selector pickups to control the punching for the
second card.

‘A program exit wired through a communication channel for the
purpose of impulsing punch repeat must be wired to the P (program
exit) pickup. Also, the program exit that is wired to punch repeat
must be the same program exit that is wired to PUNCH on the Process
Control Panel.

Digits or couple exits used to impulse punch repeat must be di-
rected to the D (digit) pickup for correct operation. As in the case of
the P pickup when the D pickup of punch repeat has been impulsed,
the oUT hub will emit just prior to punching time of the second card.

More than one additional card can be punched by impulsing Punch
Repeat IN on successive punch cycles. The number of additional
punch cycles can be controlled by the use of pilot selectors.

Punch Repeat will maintain its proper status during error restart
procedures.

18. Half-After-Zero (0.5). This hub emits an impulse after zero
time but before one time. It may be used to transfer selectors so that
only the digits 1-9 are punched, or to separate the zone and numerical
punching of alphabetic fields so that they can be wired for DPBC
detection.

19. Pilot Selectors. Two groups of five 2-position Pilot Selectors
may be installed as a special feature.

If a2 Program Exit is wired through a Communication Channel for
the purpose of impulsing a Pilot Selector, the Program Exit must be
wired to the p EXIT pickup. Improper operation will result if a Pro-
gram - Exit is wired to any other selector pickup. When the P ExiT
pickup is impulsed, the selector will transfer immediately and will
remain transferred for the duration of the associated punch cycle.
The Program Exit that is wired to the P EXIT pickup must be the
same Program Exit that is wired to PUNCH on the Process Control
Panel.

It is possible to impulse the P EXIT pickup from a digit impulse;
however. if an output error should occur, the selector will remain
transferred throughout a run-out and run-in procedure. On a run-out
and run-in procedure the last punched card is repunched on the
run-in, and because the selector would be transferred during the re-
punching of the last punched card, operations such as split column
control would not function properly.
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The pEL (delay) pickup may be wired from any digit impulse,
COUPLE, or from the Punch Repeat oUT hub. It cannot be impulsed
by a Program Exit wired through a Communication Channel. When
the DEL pickup is impulsed, the selector will transfer one punch cycle
later, and will remain transferred for one cycle. In the event of an
output error, selector control will be automatically maintained.

Associated with each Pilot Selector is a COUPLE hub. If a Pilot
Selector is tranferred by impulsing the P EXIT pickup from a Program
Exit, the COUPLE hub will emit just prior to punching time for that
card. If a selector is picked up by impulsing the DEL (delay) pickup,
the COUPLE exit will emit one cycle later just prior to punching time.

If it is desirable to expand the number of available positions of a
Pilot Selector, the COUPLE exit may be wired to a Co-selector pickup.
The Co-selector will then function in the exact manner as the Pilot
Selector. COUPLE may also be wired to the DEL pickup of another
Pilot Selector to cause it to transfer one cycle later.

Typewriter Control Panel (Figure 145)

1. Column Control Exits. When the typewriter is being used for
inquiries or for printing an auxiliary document, these hubs se-
quentially emit impulses that coincide with the reading of the cor-
responding position of the typewriter Q track. These impulses con-
trol the format of the information being printed.

The first Q track position to be read is controlled by wiring the
COLUMN CONTROL ENTRY (item 13). Subsequently, the machine
reads succeeding positions until the control is transferred elsewhere.
This arrangement allows the typewriter to type fields from the type-
writer track in any order.

If at any time the program unit or the column control delay are
turned on, the COLUMN CONTROL EXITS stop emitting, but the same
sequential position is held, unless the COLUMN CONTROL ENTRY is
impulsed to transfer control to another position. When the PROGRAM
ON hubs are impulsed, column control is turned off until coLUMN
CONTROL ON is impulsed. When COLUMN CONTROL DELAY is im-
pulsed, on the following cycle an impulse is emitted from the ccp
hub, and then column control is turned on again automatically.

2. Program Exits. When PROGRAM ON is impulsed, these hubs
sequentially emit impulses when the typewriter is being used for
inquiries or for printing an auxiliary document. These impulses are
used for typewriter control and to type constants, legends and special
characters not on the typewriter track. Until the program is turned
off by impulsing COLUMN CONTROL ON, the program advances
through steps 0-4 in levels A-E. When the program is first turned
on after the final dropout of the previous operation, PROGRAM EXIT
A0 wi]l emit, followed by A1, A2, A3, A4, Bo, B1, B2, etc. The
program impulses may be started at another point by impulsing
PROGRAM ENTRIES (item 12).

3. Digit Selector. It is sometimes desirable to know the contents
of a certain typewriter track position so that format control may be
altered on the basis of the character coding. When the pu hub is
impulsed from a COLUMN CONTROL EXIT, the character in that posi-
tion is analyzed and emitted in IBM code from the hubs labelled
12-9. While this is taking place, the printing of the character is
suppressed.

4. CCD (Column Control Delay). Whenever COLUMN CON-
TROL DELAY is impulsed, the ccp hubs emit an impulse that may be
used for spacing or other functions. Column control is suspended
for the cycle on which these hubs emit. After one cycle, the column
control resumes from the step after the one on which the control
was impulsed (item 21).

5. Column Split (X-NX). When COLUMN SPLIT is impulsed, on
the next cycle column control is suspended and either the X- or NX-
hub will emit. The X-hub emits if the character being analyzed by
the column split device contained an X-bit. If no X-bit was present,
the NX-hub emits (item 24).

6. 0 TR (Zero Transfer). Whenever the zero transfer feature
is turned on by impulsing ZERO SUP ON, (Item 22), a zero read
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from the typewriter track is not printed, but an impulse is emitted
from these hubs. This impulse may be wired to sPACE (Item 20)
to maintain vertical column alignment.

7. 100 (Type 100). Impulsing these hubs causes all 100 char-
acters to be typed from the typewriter track, in position sequence,
without format control.

8. Format. These hubs emit control impulses when the corre-
sponding format key is depressed on the keyboard. The impulses
from these hubs may be used to set selectors to establish format con-
trol for three different types of inquiries and to start the typewriter
control panel program,

9. Type. When the TYPE hubs are impulsed on the process control
panel, the typewriter TYPE hubs emit an impulse that may be used to

_control format for lines typed out under stored program centrol and

to start the typewriter control panel program.

10. Selectors. Ten 2-position selectors are provided to facilitate
format control. Normally a connection exists between each ¢ hub
and the N hub above it. When an impulse is wired to the Pu hub
this connection is broken and the ¢ hub is connected to the T hub
above it. This connection remains until the po (dropout) hub is im-
pulsed.

11. Distributors. Impulses that are used to initiate several func-
tions are wired through distributors that serve the same function as
split wires but prevent possible back circuits. An impulse wired
into the IN hub of a distributor is available at the associated ouT
hubs, but impulses cannot travel between ouT hubs, or from an ouT
hub to the IN hub. Any impulse except that from the ouT hub of an-
other distributor may be wired through a distributor.

12. Program Entry (Also item 2). To establish the beginning of
a sequence of program impulses, one LEVEL hub and one STEP hub
are impulsed in the same manner that the PROGRAM ENTRIES are im-
pulsed on the process control panel. The program unit is turned on
automatically by impulsing PROGRAM ENTRY without impulsing pro-
gram on.

13. Column Control Entry. To establish the beginning of a se-
quence of column control (item 1), one TENS and one UNITS hub
are impulsed in the same manner that the PROGRAM ENTRIES are im-
pulsed on the process control panel. Column control is turned on
automatically by impulsing COLUMN CONTROL ENTRY without im-
pulsing COLUMN CONTROL ON.

COLUMN CONTROL ENTRY must not be impulsed at the same time
as COLUMN SPLIT,

14. Type Only. When these hubs are impulsed from program
exits or CCD, the corresponding characters are typed.

15. Clear. Impulsing these hubs causes the typing to stop and the
carriage to return.

16. Column Control On. These hubs are impulsed to restore the
typewriter to column control after program control has been used,
if it is desired to restart from the track position after the last position
used previously. Column control is turned on automatically if a
column control entry is made. Program control is turned off.

17. Program On. These hubs are impulsed to place the typewriter
under program control. Column control is turned off. Program con-
trol is turned on automatically when a program entry is made.

18. Carriage Return. Impulsing these hubs causes the typewriter
carriage to return to the home position.

19. Tabulate. Impulsing these hubs causes the carriage to tabu-
late to the next tab stop.

20. Space. Impulsing these hubs causes the typewriter to space
one space.

21. Column Control Delay (Item 4). When these hubs are im-
pulsed, column control or program control (whichever is in effect)
is suspended for one cycle, during which an impulse is emitted from
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Figure 145. 380 Console Control Panel — Form 22-6329
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the ccp hub (item 4). Column control or program control resumes
control immediately after this cycle, continuing from the step after
the step that was wired to impulse the delay.

22. Zero Suppression On (Also item 6). When this hub is im-
pulsed, if a zero is read from the typewriter track it will not be typed,
but an impulse will be emitted from the 0 TR hubs (item 6) which
may be wired to cause spacing or some other function. The printing
of zeros is resumed when the OoFf hub is impulsed (item 23) or
when a character other than zero is read from the track. This arrange-
ment allows the zeros in the high-order position of fields to be sup-
pressed. Zero Suppression ON is impulsed one position before it is
to become active.

23. Zero Suppression Off. These hubs are impulsed to turn the
zero suppression feature off when it is desired to print zeros to the
left of significant digits, and the feature has been turned on by
previous wiring. Zero Suppression OFF occurs immediately.

176 1BM 305 RAMAC

24. Column Split. Impulsing these hubs causes the column split
device to analyze the character being typed for the presence or absence
of an X-bit. On the next cycle, column control is automatically sus-
pended and the coLuMmN sprLiT X- or NX-hub will emit. When
COLUMN SPLIT is impulsed from a COLUMN CONTROL EXIT, the cor-
responding Q track character will type only as a numerical digit.
COLUMN SPLIT must not be impulsed at the same time as COLUMN
CONTROL ENTRY.

25. Ribbon Shift Black. Impulsing this hub causes the typewriter
to type through the black portion of a two-color ribbon.

26. Ribbon Shift Red. Impulsing this hub causes the typewriter
to type through the red portion of a two-color ribbon.

27. Communication. These hubs connect to the correspondingly
numbered hubs on the 305 Process Panel to allow signal com-
munication between the processing unit and the console.



Stored Program Coding

The stored program codes are repeated here for refer-

ence:
FROM TO
. W W
Processing Storage X X
Tracks (Standard
Machine) Y Y
z Z
Processing Storage [i [}T
Tracks (Special
Feature) # #
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
Program and 89( z
General Storage Tracks A A
B B
C C
D D
E E
F F
G G
H H
1 I
Accumulator
Add L
Subtract M
Read out and reset M
Read out L
Multiplicand \% V99
Multiplier N99
Input Track K K
Output Track
(Standard Machine) S S
Disk Memory R99 R99
Address Register J
Character Selector -99
Inquiry Track Q Q
Magnetic Core Unit -99
Punch Output Track
(Special Feature) S
Printer Output Track
(Special Feature) T T

Systems Summary

Control Operation Codes

These codes, in the ninth position of the instruction,
cause the program to be brought to the control panel on
the corresponding hubs.

AZ 09 D&$*-/,% # @ (47 characters)

Control Codes (10th Position)

These codes, in the tenth position of the instruction,
operate as follows:

1: Compare the information in the TO and FROM
locations — 1 to 100 columns.

2: Field compare from one to ten 10-position fields
of a track specified by the FROM address with the fields
of a track specified by the TO address.

3: Combined compare causes both the regular com-
pare and field compare devices to compare information.

4: Suppress automatic sequencing of dual access.

5: Cause an accumulator to reset before an add, sub-
tract, or multiply operation.

6: Checks a transfer for all blanks or zeros — Blank
Transmission.

Approximate Operating Times

- NotEe: All operating times included in this manual are

approximate at the time of publication, and are
subject to change. They are included to assist in
programming.

50 100 150 200 250
MILLISECONDS

Figure 146. Seek Time for Access Arm moving from
one track to another track on same disk
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Seck Access Time. Figure 146 shows graphically the
access time when the arm is moved between tracks on
the same disk. For example, if the arm is moved from
track 05 to track 55, a distance of 50 tracks, the access
time will be from 150-200 milliseconds.

NoTE: If a seek calls for a record on the same track,
the operation is completed in 50 milliseconds,
the time to execute the seek instruction.

Figure 147 shows the range in access time when the
arm is moved from an address on one disk to an address
on another disk. For example, if the arm is moved from
disk 15 to disk 40, a distance of 25 disks, the total access
time will be from 550-650 milliseconds, depending on
the number of tracks traversed.

50

DISKS
&

200
MILLISECONDS

Figure 147. Seek Time for Access Arm moving from

track on one disk to track on another disk

Card Feed Input (125 cpm maximum) 480 ms/card
Printer Out put 4

80 positions (29 lpm) 2050 ms/line
60 positions (36.5 Ipm) 1640 ms/line
40 positions (50 Ipm) 1200 ms/line
20 positions (84 Ipm) 720 ms/line

Punch Output (100 cpm max.) 600 ms/card

Processing Control Unit

Transfer between drum tracks
Transfer disk to drum track:
80 ms max., 55 ms avg., 30 ms min.

30 ms/step
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Transfer drum to disk:
130 ms max., 105 ms avg.,80 ms min.
Control Panel Test additional 20 ms.
Record Advance additional 30 ms.
Skip-To-Record additional 30 ms.
Seep Operation TO j additional 20 ms.
Cycle Delay additional 30 ms.
The Printer Output Graph shown in Figure 148 may
be used as an aid when computing printing speeds.

[
o

o
o

N
o

Positions Being Printed
&

0 20 40 60 80 100 120
Lines Per Minute

Figure 148. 370 Printer Speeds

Feature Summary

Features of the 305 RAMAC are summarized below.
For each feature, the table indicates the number included
in the standard machine, the units in which each optional
addition may be made and the maximum available
capacity.

305 Features Standard  Increment Maximum
Character selectors 3* 3 6
Distributors 100 20 120
Selectors 10 10 40
323 Features Standard  Increment Maximum
Co-selectors 0 4** 20
Pilot Selectors 0 5 10
Digit Selector 1 1
Offset Stacker 0 1 1
DPBC positions 20 10 80
370 Features Standard  Increment Maximum
Co-selectors 4% * 4%* 12%*
Skip Stops 6 5 11

* One 48-position character selector standard.
*#% S-position
=& 2-position
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6.1

DISK ADDRESS

DISK TRACK RECORD
NUMBER|NUMBER I NUMBER
00 00 0
to to to
49 99 9

Characters/Record
Records/Track
Characters/Track
Tracks/Disk
Characters/Disk
Disks/File
Characters/File

100
x10

1,000
x100
100,000
x50

Range of valid
Addresses
(Standard Machine)

ADDRESS MAGNETIC CORE UNIT
- REGISTER < From Address (-99) INPUT CARD READER
1 (®)) 125 Cards/Min.
: (Maximum)
1 >
: - Total Capacity, 100 Characters —m—
1 i
! T
: Y
i 20 STORED 4 PROCESSING
] PROGRAM TRACKS
1 AND GENERAL\ w, X, Y, Z
i STORAGE (Standord ARITH-\ TYPE- \ OUT-
! TRACKS Machine) MEeTIC | WRITER | PUT INPUT
10 Steps/Track TRACKS | TRACK | TRACK TRACK
200 Steps 100 Characters Lor M S K
UNIT Addresses| Steps]  per Track
0-9 00-99 00 - 99
& 100-109
= 10-199
w l 1 380 CONSOLE 323 PUNCH 370 PRINTER
CHARACTER 305 PROCESS CONTROL CONTROL CONTROL
SELECTOR CONTROL PANEL PANEL PANEL PANEL
Tyoi . -
"TO" ADDRESS Starting, oc?g S yping Formats PunchingFormats| Printing Formats
(-99) Decisions, (e XeoXe) ‘l J
Branching, TYPEWRITER )
Ending OUTPUT 323 PUNCHED 370
Inquiries ]COAORCD Odl.;l'hi,"UT PRINTER OUTPUT
Corrections, O;i,snuml)n' No.of Pos.[L.P. M.
Documents., 80 29
v 10 Char/Sec. 60 36.5
KEYBOARD 20 &4
INSTRUCTION For Inquiries /\/\fﬂ
REGISTER and Error
Corrections

3,

000, 000

Figure 149. Summary of the 305 System
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