































































































































































































































































































































































































128 IBM 305 RAMAC

Feed Check

This light indicates a misfeed in the punch feed.
If a card failed to feed from the hopper into the ma-
chine, remove the cards from the hopper, and run
the remaining cards out of the machine. Then pro-
ceed through a normal run-in procedure. Misfeeds
at the other stations will require individual correction
procedures.

Parity

Each of the 100 positions of the output track is
parity checked before punching occurs. If any posi-
tion fails to pass this parity check (including those
positions not being punched), the parity light will
glow, and the punch will stop at the completion of
the punch cycle.

DP & BC

The punch control panel may be wired to stop the
machine and turn this light on when either a double-
punch or a blank-column error is detected.

Power-On

When ac and dc power have been supplied to the
punch, this light will glow.

323 CONTROL PANEL

THE following hubs are located on the punch con-
trol panel (Figure 90):

25—

o] 15 OUTPUT TRACK 39

TR
Trr Trrnfokent i

A-D, 1-40
E-F, 1-20

Output Track. Each of these 100 hubs correspond to a
position of the output track. The hubs emit information
in the standard IBM punched-card code form. These exits
are 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.

' 15 20-PUNCH MAGNETS —— 40
o o o ¢ o 0o o o o o0 o o [N|] o o o « o o o
4 55 60 €5 a0
o o « 0 0 o o o o o o Pl o o o «¢ o o o

N-P,1-40

Punch Magnets. These hubs are entries to the 80 punch
magnets that punch the correspondingly numbered col-
umns of the card. These magnets are wired from the
OUTPUT TRACK positions that are to be punched.

—— SIGN CONVERSION IN
o o (o) o o o (o] o
out
o (e} o o o e} o o
E-F, 21-30

Sign Conversion. Within the RAMAC system the 12 card
code is recoded 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 zero and the field is negative, a 12-
hole would be punched if this position’ were wired di-
rectly to a punch magnet. The sign conversion hubs are
provided so that the 12-impulse available from the output
track may be converted to the X/0 code desired for
these positions. :

In use, the low-order position of any numerical field that
may be negative is wired from the output track to an 1IN
hub and from the corrésponding 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. Positive numbers pass
through without conversion.

Figure 91 illustrates the type of wiring necessary to
punch output information. If there is a possibility of the
output track containing a negative figure, the units posi-
tion should be wired through sign conversion.

I 15 20 - PUNCH BRUSHES —— 40
o o o < o o o o0 o o o o© T o o o C o o o
4l 55 60 €5 80
o o0 o <« © o o o o o o o u o o o « [~ o o

T-U, 1-40

Punch Brushes. On the punch cycle after it is punched, a
card 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 informa-
tion may also be gangpunched back into the following
card.
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IFicure 90. 323 PuncH CoNTROL PANEL
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1. Position 36 of the output track is wired to sign conversion
Q to convert any negative zero to a numerical zero with an
R X-overpunch. The X-overpunch is placed over the units
s position of the field.
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Ficure 91. SicN CONVERSION
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i2-11 COLUMN SPLITS 12 - 11
© o o o o o o o o o
0-9 0-9
© o o o o o o ©°o o o

G-J, 31-40

Column Splits. This is a 10-position selector that is auto-
matically controlled to transfer between X and 0 time
as each card is punched. This allows the separation of
the digits 0-9 from the 12- and X-zones. For example,
if the character A were wired to the common of a cor-
UMN SPLIT position, the numeric digit 1 would emerge
from the 0-9 hub, and the 12-zone would be available at
the 12-11 hub.

Figure 92 illustrates a method of using the coLumn
spLIT device to punch an X over the high-order position
of a field.

Double-Punch and Blank-Column Detection

The 323 Card Punch is equipped with 20 positions

of DPBC detection as a standard feature. By appro-
priate control panel wiring, it is possible to detect the
presence of either multiple punches in any single

column or the absence of any punch in a column or

both.

BC OFF
O—»0

AH, 43-44

BC OFF (blank column off). When this switch is wired,

blank columns will not be detected by the DPBC device.
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directed to column 70.

The output track is wired through sign conversion to

° 1.
R convert a negative zero.

]2. The column split directs the numerical portion of output
track position 75 to punch in column 75. The X is

FiGure 92.

Puncx Necative X overR Hicu-Orper PosiTion



323 CARD PUNCH

131

5 DP & BC DET. ENTRY 15
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Vv, 1-20

DP & BC Det Entry (double-punch and blank-column
detection entry) Figure 93. These hubs are entries for the
digit impulses from the punch brushes. They are used
to detect double-punched or blank columns in the output
cards.
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Twenty positions are checked for double punches and blank columns.l

15 20

DP 8 BCWET ENTRY

15

1 5 10
[‘l : 45 50 55 60
o o o o 0o o o o o ofo o o o ©o o o o o©
5 —_—

BC DEYT ENTRY OR GP EXIT — 1|5
o o o o o © o o o o o O

o
o
o
owow
o
o

BC DET CONTROL 15
o o © o o © o o o o

o -
[}
o
=)

Ficure 93. DPBC DEeTEcTION
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W, 1-20

BC Det Entry or GP Exit (blank-column detection entry
or gangpunch exit) Figure 94. These hubs may be
cither entries or exits. As entries, they are used to detect
blank columns in the output cards without double-punch
detection. v

As exits, they are wired to the punch magnets for
gangpunching. When used as gangpunch exits, only the
first digit of any column wired to 2 DP or BC DET ENTRY
hub will be available at the associated Gp Exit hub.

_— 10 15
o 0o o o o o o O o
4l 45 0 55

1 5 BC DET. CONTROL 1S
rO el o o o o (e} [ ] e} o o o o o o o o o ]

X, 1-20

BC Det Control (blank-column detection control) Fig-

ure 95. These hubs provide a means for control of blank
column detection. All positions of DPBC are internally
connected for blank-column detection. It is possible to
bypass any particular position or positions that are not
to be checked for blanks by control panel wiring in the
following manner: The BLANK-COLUMN DETECTION
coNTROL hub for the last position, in which blanks are
to be checked, is connected by a control panel wire to
the BLANK-COLUMN DETECTION CONTROL hub preceding
the next position which is to be checked for blanks.

If it is necessary to bypass checking for blanks in the
last position (position 20 for standard machine), the
BC DET cONTROL hub for the last position in which
blanks are to be checked must be connected by a control
panel wire to the BLANK-COLUMN DETECTION CONTROL
hub of the last DPBC position.

) 5 10 15 20
© 0% O 0o O 0 o 0 o ¢ o o o o0 o o O o o
Ell a5 50 55 60

Columns 10-13 are checked for double punches only. The remaining
columns are checked for both double punches and blank columns.

2¢

=]
6¢
P

the same columns are also gangpunched.

2. Positions 11-20 are checked for blank columns only.

Positions 1-10 are checked for double punches and blank columns; |

\ ) ] 5
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Ficure 94. DPBC anp BC-Onry DETECTION
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Ficure 95. DPBC anp DP-OnLY DETECTION

~ STOP:

~Omwo

AG, 43-44

DPBC Stop (Figure 96). When this switch is plugged,

either (or both) a blank-column or a double-punch er-
ror will stop the machine. The DPBC light on the punch
will be turned on. In addition, the interlock and punch
select light will be turned on at the 380 console.
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I The first three positions of blank-column detection are by-passed.

2. The machine is stopped if o DPBC error occurs.
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Ficure 96. DousLE-PuncH AND BLANK-CorLuMN DETEcTION

Other Control Panel Functions

COMMUN.
Ol 02 03 04

05 06 07 o8

AC-AD, 41-44

Communication. These hubs are connected to the corre-
spondingly numbered hubs labeled Punch Communica-
tion on the process control panel.

G. PCH:
O—»O

AK, 41-42

G. Punch (gangpunch). When this control-panel switch is
jackplugged, the 323 punch is removed from the con-
trol of the processing unit and may be used as an inde-
pendent gangpunch.

— T
N _l
AK, 43-44
Int. (interlock). Whenever the punch is to be used to punch
output cards for the processing unit, this control-panel

switch must be jackplugged. It is not plugged if the
punch is to be used for independent operation.

[T
A, 41-42

DI (digit impulse). This hub emits all digit impulses (12
through 9) every punch feed cycle.



323 CARD PUNCH 133

I o

JOAomrmy =—o—0

bbbl R]

B-P, 41-42

Digit Selector. One digit selector is standard with the 323
punch. It may be used to separate or combine multiple
digits. In addition, it may be used to select specific digits
from the output track or punch brushes.

When the DI impulse is connected to the common of
the digit selector, it becomes a punch digit emitter with
a 12 impulse available out of the 12 hub, 11 impulse at
the 11 hub, etc.

Figure 97 illustrates using the digit selector as a digit
emitter.
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2. The digits 2 and 5 are punched each punch cycle.

I. Punch digit impulses are made available to the digit selector.
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Ficure 97. Dicit EMITTING

ERROR-CORRECTION PROCEDURES

THE following error-correction procedures are pre-
sented as an aid to the operator. They include feed
check, parity errors, DPBC errors and a punch inter-
lock condition. In addition, a run-out and run-in pro-
cedure is included.

Feed Check

This stop indicates a full stacker, an empty hopper,
or a feed failure. If the condition is caused by a full
stacker or an empty hopper, operation may be re-
sumed by removing the cards from the stacker or
placing cards in the hopper. Then the punch start key
is depressed. A feed failure can be either a failure to
feed from the hopper, or a failure to feed from the
punch station to the punch brush station. The follow-
ing procedures can be used if a feed failure occurs:

Misreep FroM HoPPER

1. Remove cards from hopper.
2. Depress start key to clear feed.
3. Remove the last punched card.

4. Replace the unpunched cards in the hopper.
If necessary, a gangpunch master card precedes these
cards. '

5. Depress the start key. The last punched card
which was removed (step 3) will be repunched, be-
cause the information concerning this card is retained
on the output track.

FarLure Tto FEED INTO PUNCH BrUsSH StaTION

1. Remove cards from hopper.

2. Remove any damaged cards and clear the feed.

3. Remove the last punched card.

4. Replace the cards in the hopper. If necessary, a
gangpunch master card precedes these cards.

5. Depress the start key. The last punched card
which was removed (step 3) will be repunched be-
cause the information concerning this card is retained
on the output track.
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Parity Error

Each of the 100 positions of the output track is
parity-checked before punching occurs. If any posi-
tion fails to pass this parity check (including those
positions not being punched), the parity light will
be turned on and the punch will stop at the conclu-
sion of the punch cycle. In general, the operator
should examine the output track and then restart the
punch. Either of the following procedures may be
used.

REestarRT WiTHOUT CLEARING THE FEED —
CorrecT LATER

1. Depress the 380 console check reset key.

2. Read the output track. All 100 characters on
the S track are typed, and, if the track contains an
error, it will be automatically underlined.

3. Depress program start.

4. Remove the cards from the punch stacker, and
depress the punch check reset and start keys. The sec-
ond card to reach the stacker is the card in error, and
it may be corrected manually.

CoRrRRECT THE ERROR, THEN RESTART

1. Depress the 380 console check reset key.

2. Read the output track. All 100 characters on
the S track are typed, and if the track contains an
error, it will be automatically underlined.

3. After the full track has been typed, depress the
alter key. This will cause the typewriter to space
across the page and stop under the first invalid char-
acter.

4. Type any corrections that are required.

5. Depress the clear key after the last correction
has been completed.

6. Depress the write key.

7. Depress program start.

8. Remove the cards from the 323 punch hopper,
and depress the punch check reset key. Then run
the remaining cards out of the machine.

9. Remove the last punched card.

10. If necessary, a gangpunch master card precedes
these cards. Proceed through a normal run-in. The
last punched card which was removed in step 9 will
be repunched, because the information concerning
this card is retained on the output track.

DPBC (Double Punch Blank Column)

The punch control panel may be wired to stop
the machine and turn the DPBC light on when either
(or both) a double-punch or a blank-column error
occurs. When this type of error is signaled, the card
in error has passed the punch brush station. The er-
ror can indicate that either the output punching is
incorrect, or that an error occurred in a gangpunched
field. If the output punching is at fault, it may be
necessary to reconstruct the output, because the in-
formation in error has been replaced with the fol-
lowing record. This can usually be accomplished by
investigating the file or processing drum tracks or by
checking the printed document. In some cases it may
be desirable to carry duplicate tracks containing out-
put information so that one track will always con-
tain information identical to the preceding output
record. Then the operator can investigate the process-
ing unit and correct the card manually.

If the DPBC stop was caused by gangpunching,
the feed must be cleared and the operation restarted.
Two methods for restarting the punch after a DPBC
stop are:

MeTHOD 1

1. Depress the punch check reset key.

2. Depress the punch start key. Continuous opera-
tion will be resumed unless the error occurred in a
gangpunched field. The first card to reach the stacker
after depressing the start key is the card in error. It
must be corrected manually.

MetHOD 2

1. Remove the cards from the hopper.

2. Depress the punch check reset key.

3. Depress the start key to clear the feed. The first
card to reach the stacker after depressing the start
key is the card in error. It must be corrected manu-
ally.

4. Remove the last punched card. The information
concerning this card will be retained on the output
and will be repunched after restarting.

5. If necessary, a gangpunch master card precedes
the remaining unpunched cards. Depress the start key
to resume operation.
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Punch Interlock

A punch interlock condition is indicated when the
machine has stopped, and the interlock and punch
select lights at the 380 console are on. No error indi-
cation lights will be on at the punch. This condition
can arise if the punch control circuits should fail to
operate properly. It is recommended that the follow-
ing procedure be used:

1. Depress the punch start key. If the punch re-
sumes operation, this procedure is all that is necessary.

2. Depress the punch start key. If the punch does
not resume operation, proceed as follows:

a. Remove the cards from the hopper.

b. Clear the feed.

¢. Remove the last punched card. The informa-
tion concerning this card is retained on the out-

put track, and will be repunched after operation
is resumed.

d. Replace any gangpunch master card if neces-
sary, and run cards back into the machine by de-
pressing the start key.

Clear Feed and Restart — No Error

If the operator wishes to clear the cards out of the
punch feed and then restart, the following procedure
may be used:

1. Remove the cards from the hopper.
2. Depress the start key to clear the feed.
3. Replace cards in the hopper.

4. Depress the start key. In this case the output
record will not be repunched on run-in.
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CONTROL PANEL SUMMARY

EACH section of the control panels is assigned a2 num-

ber under which the hubs are briefly described.

Process Control Panel (Figure 98)

1. Program Exits. These hubs emit an impulse whenever
the corresponding control code 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 associ-
ated sclector 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 capac-
ity), a path is established between each i~ hub and its vEs
hub. These paths remain set up until the accumulator over-
flow selector is dropped out by impulsing po. A normal
path is established between the v hub and the correspond-
ing 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 posi-
tion to be analyzed is entered into this unit by an instruc-
tion with the hyphen (-) as the To address. Any character
thus entered establishes test paths between each v 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 en-
tered into the 1N 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 ix hub emerges from
one of the 48 exit hubs representing the specific letters,
numbers, and special characters (including blank). The
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test paths remain set up until another character is ad-
dressed to the unit.

S. Blank Transmission. This device monitors every in-
formation transfer and establishes a path between each i~
hub and the vEs hub beneath it if no significant informa-
tion is transferred. If significant characters are transferred,
paths are established between the in hubs and the no hubs.
Non-significant characters are zero and coded blanks only.
The selector must be tested immediately after the transfer,
using 2 PROGRAM EXIT impulse, because the next transfer
sets up a new reading in the indicator.

6. Last Card. This selector is used to control machine
operation on the run-out. Normally, a path exists between
each v 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 start key,
and feed the last cards to the stacker. After the start key
has been depressed, the last card selector transfers. The pro-
gram control may be wired through this selector to control
the run-out.

7. Compare, This selector stores the result of the last

_programmed comparison. A path is set up between each v

hub and the — (equal) hub beneath it whenever the two
fields are exactly equal, and between the N hubs and their
- (not equal) hubs when the two fields fail to compare.
These paths remain set up until another programmed com-
parison 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 ad-
dress. The FromM 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.



138 IBM 305 RAMAC

9. Communication. These hubs are connected to the
correspondingly numbered hubs of the communication sec-
tion on the printer and punch control panels. They allow for
signal communication 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 may be
used in the same manner as a PROGRAM EXIT impulse to
transfer the program to any desired step, or to restart the
program. Normally, this device will be used in conjunc-
tion with FIELD COMPARE.

11. Record Advance. These standard hubs advance the
address in the address 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 ix
hubs are impulsed, the address in the address register is ad-
vanced one sector on the same track. When the advance is
completed, the ouT hubs emit an impulse that may be used
in the same manner as a PROGRAM EXIT impulse to transfer
the program to any desired step, or to restart the program.

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 program setup by changing the settings
of the switches. On the control panel, these switches are
wired in a manner similar to selectors. Program exit im-
pulses wired into the in 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
(transferred) hub if the toggle switch is transferred.

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 v hub emerges from the out hub thirty milliseconds
later, where it may pick up or drop out selectors after the
control impulse has ended.

14. Selectors. Latch-type selectors are furnished to pro-
vide for storage and for analysis of control. Each selector
position has 2 COMMON, a NORMAL and a 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 hub is connected to the TRANSFERRED
hub until the pror-ouT hub is impulsed.

15. Start. When the first input card after any runout
except non-process runout has been read and checked, an
impulse is emitted from this hub. This impulse is used in
the same manner as the PRoGraM ExIT impulse to start the
stored program at the desired instruction.

16. Copy. When the cory v hub is impulsed, the ma-
chine automatically transfers the available input track to
track T of the program storage tracks. If the input card is
punched with instructions, this records instructions 190-
197 on track I. The ix hub is usually impulsed from the
sTART hub.

When the transfer to track I is completed, the out hub
emits an impulse that may be wired to start the stored
program at any step. Usually it is wired to start the pro-
gram 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 up or drop out selectors, or initiate
other functions from the console. These impulses are emitted
from the correspondingly numbered CI hubs on the con-
trol panel.

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

19. Distributors. Impulses that are used to initiate several
functions are wired through distributors that serve the
same function as split wires but prevent possible back cir-
cuits. An impulse wired into the ix 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 v
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 impulse. To restart the program at the next
higher step, the PRoGrRAM ExIT impulse is wired to impulse
PROGRAM ADVANCE.

21. Program Entry. When the program control has been
brought to the control panel on 2 PROGRAM EXIT, 2 new
program sequence may be started by impulsing the appro-
priate program entries,

The hundreds program entry is impulsed only when it
is desired to change program steps from steps below num-
ber 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 pro-
gram 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 automatically 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 reading has been
checked, its input track is made available to the processing
unit.
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23. Print. Impulsing these hubs causes the printer to
start and print from the output track. Format control on
the printer determines the arrangement of the printing.

24. Stop. When these hubs are impulsed, the program
will stop. It 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 type-
writer to print the information recorded on the Q-track.
Format control on the typewriter control panel determines
the arrangement in which this information is typed.

27. Reset Stop. These hubs may be impulsed from a
storcd PROGRAM EXIT impulse when processing is to be tem-
porarily halted. Impulsing these hubs resets the processing
unit and places the machine in an inquiry-only mode of
operation so that manual inquiries may be made Restart by
depressing the start key.

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

The iNn-ouT hubs form an interlock that is wired to allow
the console 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 completed its use of the record,
and is ready to move the access arm to some other 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 con-
trol and moves the arm to the next record required,

A control impulse wired into the v hub emerges imme-
diately from the ourt hub if no inquiry has been set up at
the console. The impulse from the out hub is wired to
initiate the next program step.

The operator initiates an inquiry by depressing one of
the three keys, format 1, 2, or 3 on the keyboard at the
consolc. The next time the program reaches the point where
the control impulse enters the v hub, it does not emerge
from the out hub to continue the program, but instead
lights the inquire light on the console. Now the operator
keys the s-digit disk address; the access arm moves to the
desired record and reads this record to the typewriter Q-
track automatically. When this has been done, the machine
emits an impulse from the INQUIRY oUT hub to restart the
stored program. The program proceeds while the requested
record is typed from the Q-track by the typewriter,

29. ITI (Inguiry-Type Interlock). The typewriter may
be used to make manual inquiries to the disk records as
described in item 28. The typewriter may also be used as a
secondary output printer by addressing 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
either of them from writing on the Q-track while the
track is being used by the other.

30. File Interlock. This interlock is provided so that new
programs 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 per-
formed with the interlock off.

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 read-
ing 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 99)

1. Print Control Exits. These hubs emit control impulses
as the printer is positioned to print the corresponding posi-
tions 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. These 1mpulses are
wired to initiate functions such as zero suppression, X-
elimination, etc.

2. Distributors. Impulses that are used to initiate several
functions are wired through distributors that serve the
same function as split wires but prevent possible back cir-
cuits. An impulse wired into the ix hub of a distributor is
available at the associated out hubs, but impulses cannot
travel between ouTt hubs, or from an our hub to the mv
hub. Any impulse except that from the out hub of another
distributor may be wired through a distributor.
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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 out-
put track position the digit or character that is present
on 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.

4. MLP (Multiple-Line Print). The MLP unit controls
the printing 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 1
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 pro-
gram sclectors to control the format on the corresponding
print line.

$. Line Program Impulse. This impulse is available dur-
ing the analysis portion of the print cycle. It is, however,
inactive if MLP sTART has been previously impulsed. Dur-
ing an MLP operation, the MLp mMPULSE hubs emit, and
the LiNE PROGRAM IMPULSE hubs are inactive.

6. Line Program Selectors. The line program selectors
are provided 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 selector is near the
control section. Each position has 2 common hub, a Nor-
Mar1. hub, and five TRANSFERRED hubs. The commMon hub
is connected to the NormaL hub until one of the five pick-
up hubs is impulsed, usually from the MLP I hubs. Then
the contamon hub is connected to the correspondingly num-
bered 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 commun-
ication channels to cause the tractor to feed the paper in the

printer to the corresponding hole in the control tape. In -

the carriage control tape, channels 1-6 stop the correspond-
ing skips. Channel 12 in the control tape causes an impulse
to be emitted from the or (Overflow hub) that may be
wired to advance the paper to the first printing line on
the following form.

8. OF (Owverflow). When a hole is sensed in the 12 chan-
nel of the carriage control tape, 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 communication channels to the processing control
panel, where it may pick up a selector that is tested in the
course of the program to determine if the overflow condi-
tion 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 control codes wired through communication
channels, control the overflow skip.

9. Line Space. To allow variable spacing, the space con-
trol impulses 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 control wiring may be selected to
allow variable spacing.

10. Communication. These hubs connect to the corre-
spondingly 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 continue 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 pPRINT 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
CONTROL 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. Impulsing these hubs causes printing to
be suppressed until PRINT sTART is impulsed.

13. Line End. These hubs are wired from the prRINT coN-
TROL 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 sig-
nificant 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 position 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 sepa-
rate the signed character into its sign and digit components.
These hub are impulsed from PRINT CONTROL EXITS to cause
only the digit portion of the character being set up to be
printed.
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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 Stop are
jackplugged, 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 machine 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 ma-
chine will stop, but a A will not be printed if a print setup
error occurs.

19. INTLK. (Interlock). These hubs must be jack-
plugged 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 coN-
TROL EXITS to cause the corresponding symbol to be printed.
These symbols may be selected through the line program
selector. ~

21. Selectors. These selectors may be used to supplement
the line program selectors. Each selector has five positions,
and each position has a coMmMoON, 2 NORMAL and a TRANS-
FERRED hub. Normally, a connection exists between the
coMMON and the NorMAL hub, but when the pickup hub is
impulsed, this connection is broken and a connection is
made between the comMon and the TRaANSFERRED hub in
the samie vertical column. The selectors may be picked up in
the same manner as the LINE program selectors, and they re-
main transferred for the entire print line.

22. Qutput Track. At each printing position, the out-
put track is read in its entirety, but only one character is
selected 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 po-
sition where the character is to print.

23. Print Position Exits. These hubs are wired from the
output track (item 22) to cause the corresponding posi-
tions to be set up to print information on the output
track. For example, to print position ten of the output
track in print position 50, OUTPUT TRACK ten is wired from
PRINT POSITION EXIT §0.

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 prmt in the corresponding column, and allows the check-
ing circuits to detect any position that was wired to print
and failed to set up correctly.

Punch Control Panel (Figure 100)

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

2. Digit Selector. The p1 hub at the top of the panel
emits a series of impulses which are timed for punching
the digits 12 through 9. If the p1 hub is wired to the ¢ hub
beneath it, the digit selector becomes a digit emitter with
a 12 impulse available at the 12 hub, and 11 impulse avail-
able at the 11 hub, etc. If an output track position 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 posi-
tion of a field is zero 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
be converted to the X /0 code desired for these positions.

In use, the low-order position of any numerical field that
may be negative is wired from the output track to an I~
hub and from the correspondmg 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. Positive numbers pass

- through without conversion.

4. Column Splits. This is a 10-position selector that is
automatically 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.

S. Punch Magnets. These hubs are entries to the 80
punch magnets that punch the correspondingly numbered
columns of the card. These magnets are wired from the
output track positions that are to be punched.

6. Punch Brushes. On the punch cycle after it is punched
a card 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 following card.
N

7. 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 detects multiple punches or
lack of a hole in any column wired, it will stop the machine

cif the.control is wired to do so. The DPBC light on the

punch unit is turned on to mdlcate the reason the machine
stopped. :
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Ficure 100. 323 PuncH ConTrROL PANEL

8.“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 for gang-
punching.

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.

9. BC Det Control. If no checking for blank columns
is to be done, the BLANK cOLUMN oFF switch (item 11)
must be wired. To check a field for blank columns, wire
the ficld to the ENTRY or ExiT of the DP & BC. If any one
field is to be checked, wire it to the left-hand entry posi-
tions 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.ome field for
checking purposes.

10. DPBC Stop. When these hubs are jackplugged, the
machine will,stop if a DPBC error occurs. This switch may
be selected if co-selectors are used.

11. BC Off (Blank Golumn Off). These hubs must be
jackplugged to turn the blank column detection feature
off when no punched columns are to be checked for blank
columns. .

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

13. Gangpunch. When this control-panel switch is jack-
plugged, the 323 punch is removed from the control of the
processing unit and may be used as an independent gang-
punch.

14. Communication. These hubs are connected to the
correspondingly numbered hubs labeled Punch Communi-
cation on the process control panel.
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Typewriter Control Panel (Figure 101)

1. Column Control Exits. When the typewriter is being
used for inquiries or for printing an auxiliary document,
these hubs sequentially emit impulses that coincide with
the reading of the corresponding position of the typewriter
Q-track. These impulses control the format of the infor-
mation being printed.

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

If at any time the program unit or the column control
delay are turned on, the COLUMN CONTROL EXITS stop emit-
ting, 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 im-
pulsed, column control is turned off until coLumN con-
TROL ON is impulsed. When cOLUMN CONTROL DELAY is
impulsed, on the following cycle an impulse is emttted 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 be-
ing used for inquiries or for printing an auxiliary docu-
ment. 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 will emit, followed by A1, A2, A3, A4,
B0, Bi, 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 char-
acter coding. When the pu hub is impulsed from a coLumn
CONTROL EXIT, the character in that position is analyzed and
emitted in IBM code from the hubs labelled 12-9. While
this is taking place, the printing of the character is sup-
pressed.

4. CCD (Column Control Delay). Whenever coLumN
CONTROL 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 spPLIT is im-
pulsed, 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)
(if a zero is read from the typewriter track) it is not
printed, but an impulse is emitted from these hubs. This
impulse may be wired to sPAcE (item 20) to maintain ver-
tical column alignment.

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

8. Format. These hubs emit control impulses when the
corresponding ‘format key is depressed on the keyboard.
The impulses from these hubs may be used to set selectors
to establish format control for three different types of in-
quiries and to start the typewriter control panel program.

9. Type. When the TYpe hubs are impulsed on the proc-
ess control panel, they emit an impulse that may be used
to control format for lines typed out under stored pro-
gram control and to start the typewriter control panel
program.

10. Selectors. Ten 2-position selectors are provided to
facilitate format control. Normally a connection exists be-
tween each ¢ hub and the x hub above it. When an im-
pulse is wired to the pu hub this connection is broken and
the ¢ hub is connected to the T hub above it. This connec-
tion remains until the po (dropout) hub is impulsed.

11. Distributors. Impulses that are used to initiate sev-
eral functions are wired through distributors that serve the
same function as split wires but prevent possible back cir-
cuits. An impulse wired into the ix hub of a distributor is
available at the associated ouT hubs, but impulses cannot
travel between ouT hubs, or from an our hub to the mv
hub. Any impulse except that from the out hub of another
distributor may be wired through a distributor.

12. Program Entry (Also item 2). To establish the be-
ginning of a sequence of program impulses, one LEVEL hub
and one sTep hub are impulsed in the same manner that
the PROGRAM ENTRIEs are ithpulsed on the process control
panel. The program unit is :turned on automatically by
impulsing PROGRAM ENTRY without impulsing program on.

13. Column Control Entry. To establish the beginning
of a sequence of column control. (item 1), one TENs and
one UNTTs hub are impulsed in the same manner that the
PROGRAM ENTRIES are impulsed on the process control panel.
Column control is turned on automatically by impulsing
COLUMN CONTROL ENTRY without impulsing corumn
CONTROL ON.

14. Type Only. When these hubs are impulsed from pro-
gram exits br 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 re-
store the typewriter to column control after program con-
trol has been used, if it is desired to restart from the track
position after the last position used previously. Column con-
trol 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 control is turned on automatically
when a program entry is made. v

18. Carriage Return. Impulsing these hubs causes the
typewriter carriage to return to the home position.
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19. Tabulate. Impulsing these hubs causes the carriage
to tabulate 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 impulsed, column control or program control (which-
ever is in effect) is suspended for one cycle, during which
an impulse is emitted from 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 impulsed, 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 orF hub is impulsed (item 23) or when a charac-
ter other than zero is read from the track. This arrange-

ment allows the zeros in the high-order position of fields
to be suppressed.

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.

24. Column Split. Impulsing these hubs causes the col-
umn 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 suspended and the coLumN
spLIT X- or NX-hub will emit. When coLuMN spLIT is im-
pulsed from a coLUMN coNTROL EXIT, thé corresponding
Q-track character will type only as a numeric digit.

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.
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Stored Program Coding

The stored program codes are repeated here for

reference:
FROM TO
W w
Processing Storage J X X
Tracks Y Y
Z Z
( 0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
Program and 9 9
General Storage Tracks j & &
A A
B B
C C
D D
E E
F F
G G
H H
L 1 1
Accumulator
Add L
Subtract M
Read out and reset M
Read out L
Multiplicand \% \Y%
Multiplier - N
Input Track K K
Output Track S S
Disk Memory R R
Address Register ‘ J
Character Selector —_(hyphen)
Inquiry Track Q
Magnetic Core Unit -(hyphen)

Control Operation Codes

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

A-Z,0-9,.0&$*-/,% # @ (47 characters)

147

Comparison Control

These codes, in the tenth position of the instruc-
tion, operate as follows:

1. Compare the information in the To and rroM
locations — 1 to 100 columns.

2. Field compare from one to ten 10-position fields
of a track specified by the rrom 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 informa-
tion.

5. Cause an accumulator to reset and then add or
subtract.

Approximate Operating Times

Note: All operating times included in this manual
~are approximate at the time of publication,
and are subject to change. They are in-
cluded to assist in programming.

Seek Access Time. Figure 102 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 ac-
cess time will be from 200-250 milliseconds.

TRACKS
100

75

50

25

50 100 150 200 250 300
MILLISECONDS

Ficure 102. Seek TIME FOR AccEiss ARM MoOVING FROM
Track To TrRAaCK ON SaMmEe Disk
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Figure 103 shows the access time when the arm is
moved from one disk to another disk. For example, if
the arm is moved from disk 15 to disk 40, a distance
of 25 disks, the access time will be from 550-650
milliseconds. These timings are approximate and ten-
tative.

DISKS
50

200 )
MILLISECONDS

Ficure 103. SEex TiME FOrR Access ARM MOVING FROM
Track oN ONE Disk To TRACK ON ANOTHER Disk

Card Feed Input (125 cpm maximum) 480

ms/card
Printer Output
80 positions (30 lpm) 2000 ms/line
60 positions (38 lpm) 1580 ms/line
40 positions (54.5 lpm) 1100 ms/line
20 positions (80 lpm)- 750 ms/line
Punch Output (100 cpm max.) 600 ms/card
Processing Control Unit
Transfer between drum tracks 30 ms/step

Transfer disk to drum track:
80 ms max., 55 ms avg., 30 ms min.
Transfer drum to disk:
130 ms max., 105.ms avg., 80 ms min.

'
§

. \
Complete Machine Schematic

Figure 104 summarizes the control codes on a sche-
matic diagram of the system.

:&%".’s‘?ﬁi <« INPUT CARD
, MAGNETIC CORE UNIT READER
]
' R
. 1 kel
) : r S
M
_ j H ¥ y VY
\MAGNETIC ] A
\ DISK / H R
MEMORY ) ) STORED ! |
! z PROGRAM | WORKING } 7 N
=—Hed| 2Z | wAcks | STORAGE | P
6 2 0-9, TRACKS M U
\___/ g A-l’ IT
7 C
¥ : v ] : 2 v
- CONTROL CONTROL CONTROL
CHARACTER| [CONTROL PANEL PANEL PANEL PANEL
SELECTOR STARTING Sed FORMAT FORMAT FORMAT.
ADDRESS DECISIONS cccs v N l ‘
- BRANCHING ) /
TYPEWRITER
(HYPHEN) ENDING TYPEWRITER -}
KEYBOARD | INQUIRY — | {323 PUNCHED] |00 o)\ v
CORRECTIONS| |CARD OUTPUT] | ol
DOCUMENTS

FiGURE 104. ADDRESS SUMMARY OF THE 305 SYSTEM
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Accumulator Lights (380) 80
Accumulator Overflow Light (380) 80
Accumulator Overflow Selectors 34
Accumulators 37
Accumulator Sign Selectors 39
ACI Hubs (370) 108
Address Register

Advantages (RAMAC Approach) 8
ALC Hubs 48
Alterations to Drum Tracks (Console) 87
Alter Key (Keyboard) ... 83
Alteration Switches (380) .. . 76
Alteration Switch Selectors 48
Analyzer Control Impulse Hubs (380) 108
Analyzer Exit Hubs (370) 108
Analyzers (370) .. 108
Approximate Operating Times 147
Arithmetic Operations 37
Automatic Last Card Hubs oo 48
Availability Editing 40
BC Dect Control Hubs (323) 131
BC Det Entry or GP Exit Hubs (323) 131
BC OFF Hubs (323) 130
Blank Transmission Light

Blank Transmission Selectors 47
Card Punch 12
Card Reader 11
Carriage 11, 113
Carriage Return Hubs (380) 92
CCD Hubs (380) 92
Character Coding System 70
Character Keys (Keyboard) 84
Character Selector 47
Character Selector Lights (380) 80
Check Light (370) 104
Cheek Reset Key (323) 127
Check Reset Key (370) - 104
Check Reset Key (380) 76
Clear Fubs (380) 91
Clear Key (Keyboard) 84
Clock - 73
Clock Light (380) 82
Coding .. 147
Column Control Delay Hubs (380) 92
Column Control Entry Hubs (380) 90
Column Control Exit Hubs (380) 90
Column Control On Hubs (380) 92
Column Split Hubs (323) 130
Column Split Hubs (380) 95
Column Split X-NX Hubs (380) 95
‘Combined Compare 31
Communication Hubs (305) 49
Communication Hubs (323) 132
Communication Hubs (370) 111
Compare Hubs 29
Compare Light (380) 80
Comparing ) 28
Complete Machine Schematic 148
Console 13, 74
Console Operation Examples 85
Constants and Legends 17
Control Buttons (380) 77
Control Codes 19
Control Impulse (380) 77
Control Impulse Hubs 48
Control Keys (380) 74
Control Panel (Process) 14
Control Panel Summary 137
Control Panel Summary (305) 137
Control Panel Summary (323) 142
Control Panel Summary (380) 145
Control Panel Summary (370) 139
Control Selector Switch (380) 76
Control Stop Light (380) 82
Control Switches (380) 76
Control Tape 113
Copy Hubs 24
Core Unit 18
CR (Keyboard) 84
Cycle Delay Hubs 48
Cycle Lights (380) 80
Cycle (Print) 104
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DC Off Key (380)

DC On (380 Light)
Delta (370)

Digit Selector (323)

Digit Selector (380)

DI Hubs (323)
Disk Storage

Disk Storage Loading -

Disk Storage Organization
Disk Storage Unloading

Distributors (305)

Distributors (370)

Distributors (380)

Double Punch and Blank Column Detection .

DP & BC Det Entry Hubs (323)

DP and BC Light (323)
DPBC Stop Hubs (323)

Drum

Dup Key (Keyboard)

Error Correction (Console)
Error Correction Procedures (323)

Examples of Console Operation

Feed and Punch Unit

Feed Card
Feed Check

Feed Check (380)

Feed Check Light (323)
Field Compare

Field Compare Hubs

Field Compare Lights (380)
File Check Light (380)

File Error Check

File Interlock Hubs

File Loading
File Unloading

Format Hubs (380) ...

Format Keys (Keyboard)
Form Control (370)

Form Inserting (370)

Form Light (370)

Form Sizes (370)
Forms Tractor Clutch

Form Thickness Adjustment Device (370)

Gangpunch Hubs (323)

Half Adjustment

Index Record

Indicative Information

Indicator Lights (380)

In-Line Processing

Input Track

Inquire Hubs

Inquiries (Console)

Inquiry Light (380)
Inquiry-Type Interlock Hubs

Inserting a New Form (370)

Inserting the Tape
[nstruction Lights (380)

Interlock Hubs (323)

Interlock Hubs (370)

Interlock Light (380)
Internal Checking

ITI Hubs

Keyboard Functions

Keys and Lights (323)
Keys and Lights (370)

Last Card Selectors
LC Light (380)

Line End Hubs (370)

Line Program Impulse Hubs (370)
Line Program Selectors (370)

Line Space Hubs (370)

Loading the Disk Storage

Loading the Program
Locating the Record During Processing




INDEX (continued)

Machine Components 10
Machine Schematic 148
Magnetic Core Unit 18
Magnetic Disk Storage 12
Magnetic Disk Storage (Programming) 27
Main Line Power Switch (323) 127
Main Line Power Switch (370) 104
Master Power-Off 74
MLP Hubs (370) 121
Multiple Line Printing 121
Multiplication 43
Non-Process Runout Key (380) 75
NX-Eliminate Hubs (370) 111
OF Hubs (370) 117
100 (Type 100) (380) 95
Operating Features (Carriage) 116
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