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IRTRODUCTICN

The File=Computer

The Trivac File-Computer, a medium sized member of the Remington Rend ferily
of electronic computers, is distinguished by its building-block versatility,
A central computer, at the present time, may be corbired with 1 to 10 large
cspacity, randem access storage drums, snd from 1 to 10 inpute—output units,

input-Cutput Devices

Eech of the input-cutput devices is designed for a specific purpose; any one
or gll of them may be added to the computer to accomplish desired applicstions,
Perheps the most irportent feature of the ipput—ocutput units is their gbility
to share cpersiing time with the storage drums and the central computer so
thet &11 may opereste simultanecusly under control of a single program. 4n
instrueticn teo an input-output unit or instructions to seversl input-output
units may be initieted without causing delay in the computer's execution of
logicel or erithmetic operations. A program from any source is therefore
evailsble in the operating memory of the computer at any required time, and
ell deta processed by the program is either stored in the centrsl ccmputer or
sent tc an output device,

The _8C Column Caré Unit

Cne of the input-output devices aveilsble for use in & Univec File-Computer
Systex ies the 80 Cclumn Card Unit witk Fost-Read Checking end Post-Punch
Checking, The complete unit includes the card processor and an adaptor.

The cerc processor has two channels, a Reaed Chemnnel and g Punch Channel each
with separste input hoppers and separate output hoppers. This manusl de-
scrites the operation of the 80 Colurm Cerd Unit, and contains computer pro=-
gramzing examples, wiring examples, instructions and cther pertinent infor-
mation.

Purpose of the 80 Column Card Unit

Many firms,renting or purchasing a Univac File-Computer, use an 80 column
cerd in their current tabuleting installetions, Sirce their company data
processing operstions are slready geered to this card, many of these firms
prefer tc use the 8 column card in computing operstions, The 80 Column
Card Urit is designed for this purpose,

The two major features of the 80 Column Card Unit are listed below:

1. the ability to read imput data recorded on 80 column tsbulating
cards in standard 80 colurn cerd code, translate this code into
Univac 7 level code, and record the data in any desired format in
the computer memory;



2, the ability to accept output data from the computer, translate it
from Univac 7 level code to standard 80 column card code, and punch
this data in standard 80 column tabulating cards,

Additional features of the £0 Column Card Unlt include checking of the card
reading, checking of the card punching, advancing the stack of cards in either
of the two input hoppers independently of each sther, detecting control punches,
generating constant data, and providing selectors for possible variations in
all of these functions,

The unit may be used in the manner listed below:

1, as a tabulating card input unit (reading fro:: two stacks of cards
simultaneously);

2. as a card output unit punching data into only one stack of cards;

3+ as a combined input-output unit reading from one stack of cards,
and punching into a second stack,

4Le as a combined input-output unit, reading from the first stack and
simultaneously reading from the second stack, but punching into the
card from which it read in the second stack,

The 80 Column Card Unit is controlled entirely by computer commands transmitted
over the computer-to-I/O control lines except during (manual) run-in and run-
out, The Unit may alter the program by signals to the computer resulting

from conditions such as control punches in the cardss failure of sensing to
check a card run-out in the input hopper, or certain other conditions.

Method of Operation

Each channel in the 80 Column Card Unit has 5 processing card stations as
shown in Figure 1,

PUNCH CHANNEL

INPUT PUNCH PUNCH PUNCHING| | PUNCH| | PUNCH OUTPUT
WAIT 1 | [SENSING 1| | STATION | [WAIT 2| |SENSING 2
HOPPER (PW 1) (PS 1) (P 1) | (W 2) (PS 2) HOPPER

READ CHANNEL

A ) {f\
7
INPUT READ READ | { READ READ READ OUTPUT
WAIT 1| [SENSING 1| {SENSING 2| |[WAIT 2| [SENSING 3
HOPPER ‘W D | | ®RS D "] [ ®S2) | [®&RW2)| | (RS 3) HOPPER
N N S

— ““’/ PROCESSING STATIONS

Fig, 1

(=]

2



The Unit operates in cycles, each card cycle being initiated by a "Program
Complete" (PC) command originating from the computer program. This command
indicates that the processing of a card has been completed, and thet either
or both of the two following ects may take place:

1. the results ofvcomputation should now be punched in an output card or;
2, data should now be read in from the next card,

In a card cyele, the cards may advance through one rrccessing station, To
advance a card from Read Wait 1 (R¥1) or Punch Wait 1 (PWl), commands called,
’Trip Read Feed" (TRF) and "Trip Punch Feed" (TPF) are required in additicn

tc & Program Complete signal, The Unit is so constructed that cards cannct. be
heild in the unit after they have passed the- or ;5;'StathFS. Five card
cycles are reguired to move a card from the leLt Hoppe” to its respective
output hopper, One card cycle requires 400 mil ;¢seconds, the total prccessing
time required for one card is 2,C00 milliseconds; and the effective rate in
either channel is 150 cards per m;nute since Caras car move through all five
stations in a channel simultaneously,

The operation of the 8C Column Card Unit consists of certain basic opera-

ticne pe“fo*med in a standard sequence, which may be medified by control

ccmzanas ané plugboard patching. The various types of operaticn are divided
into two categories called Mode I and Mode II. '

Mode I

In Mode I the Read Channel functions as the input of the Unit, and the Funch
Channel functicns as the output of the Unit. Cards are read in the Read
' Chennel, while blank or prepunched cards are fed through the Punch Channel
to receive the output data.

Nc“v !

Ir Mode II both the Read Channel and the Punch Charnel may functiorn as inputs
to the computer, Z£However, “The Read Channel operates as a card reader orly,
while the Punech Channel operatec as a card reader with the additicnal ability

tc punch in the same card from which it read,

INPUT MEDIA

The 80 Column Card Unit accepts as input media only &0 column tabuleting cards
which are divided vertically intc 4 zones.  The top card Zcne is called the

"12" zone, the second is called the "11" or "X" zone, the third is called the
"O" zone and the fourth, which contains the numbers 1-9, is called the numeric -
zone, '

Letters and characters are formed by combining one punch in the same card
column, The letter 4, for example, is formed by a "12" punch combined with

"1" punch, the letter B by a "12" punch combined with a "2" punch, Please refer
to Figure 2 for a graphic illustration. The Unit translates the 64 combinations
‘of punches shown in Figure 2, into Univac 7 level code as shown in Figure 3,
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80 Column Card. and Codes

Fig, 2
X53
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ZONE
" (3 0 T ) T 0 0 T ] [ 1 [} 5177/ BaRITY
00 [tignore) | (space)| — 0 i 2 3 a 5 6 7 8 9 ’ a /// CHARACTER
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Facilities for the translation of the codes shown cross-hatched

are optional (approximately 6 chassis).
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Dicscussion

The 80 Column Card Unit is zble to execute any of the fol¢0w¢“g eix control
commeznds: Program Complete, Trip Read Feed, Trip Punch ;cec, No Check=-FPunch,
Skir, and Stop. The Program Complete is the ornly command which initiates

any action., The other five commands are referred to as conditicning ccmmends
sirce they are nct executed until a "Program Complete" is received by the 8C
Column Cara Unit.

Frogram Complete

The Program Complete command* initiates a card cycle in the 80 Column Card
Unit when received with, or subsequent to, either Trip Read Feed, or Trip
Punch Feed, or both. A Program Complete command should never be transmitted
to the 8C Column Card Unit alorne,

Triz Zead Feed

The Trip Read Feed command® conditions the Unit so that when the next
concurrent ) Program Complete is received a caré will advance from Head wal
1 station through Read-Sensing 1 station during the next card cycle,

Trir Punch Feed

[S

The Trip Punch Feed command conditicns the Unit sc thet when the next (or
conﬁhrwent) Progrem Complete is received a card ill edvance from Funch wait
1 station through Punch-Sensing 1 station during the next card cycle,

No Check-—Punch

No Check-Punch command conditions the Unit so thet when the next (or con-
current; Program Complete is received checking will be suppressed when the
associated card in the punch channel moves through the Punch-Sense 2 staticn
if the operation is Mode I. In a Mode II operaticn checking is suppressed
when the card initiating the No Check command® moves through the Punch-
Sense 2 station. In either mode, checking will be delayed until the preoper

card is in the sernsing station.

* The computer initiates the command as a result of calculation on card data,



Skip

The Skip command* conditions the Unit in either mode, so that when the next
(or concurrent) Program Complete is received, the skiprpirg of punching will
be delayed until the proper card is in the Funch Punch 1 station,

Stop

The Stop commsnd* conditions the Unit so that when the next (or concurrent)
Program Complete is received the Unit stops before executing any other
computer initiated instructions, '

Timing

General: The mechanical construction of the System is such that it can cycle
at a top speed of 150 cards per minute in both Cheannels,

* The computer initiates the command &s & result of calculation on card data,



COMMUNICATION BETWEEN THE COMPUTER AND THE 80 COLUMN CARD UNIT

Discussion

The exchange of control information between the computer and the 80 Column
Card Unit is accomplished through a Demand Station, A complete exposition
of the Demand Station concept is included in the UFC Model 1 Programmerts
Mammal, '

In the UFC Model O System, two sets of control lines are used: Input-Output
to Corzuter (I/0-to-C) control lines and Computer to Imput-Output (C-to-I/0)
contrcl lines, In the UFC Model 1 System, three sets of control lines are
used: the same two as above and High Speed Imput-Output to Computer (HS
I/0-to-C) control lines, '

Demsnc

The .8C Column Card Unit is "On Demand" when the compuler originates a Demand
In sigrel, and remains On Demand until another I/O Unit is demanded or a
Master Clear is given,

As a result of the Demand In signsl, the low speed computer to input-—output
contrcl lines, and the input-output to computer control lines are connected
to the specified I/O Unit, The demand eircuits are so constructed that a
Demand In signal does not immediately reach the 80 Column Card Unit, Thus
if, with an external program, a step out pulse is bussed to a computer to
input-output control line, and to a Demand In the pulse over computer to
input-cutput control line will either, affect the Unit if it is on demand at
the time the pulse originated, or, (if it is not on demand at the time the
pulse criginated) the signal over the computer to input-output control line
will te lost,

Ready Or Not Ready Status

The 80 Column Card Unit may be regarded as being in a "Ready" condition at
that time when the input transfer is completed. The table below (Table

I) lists the conditions governing the Ready (or Not Ready) status of the Unit
in eitker Mode I or II, '



TEBLE I

MODE I - READY STATUS

CYCLE TIME

FUNCTION COMMENT

Iny time in the

card cycle

Program Complete

Causes Unit to assume

"Not Ready" status. It
then remains in "Not Ready"
status until next input
transfer is complete,

015-020 ms*

Complete

Input Transfer "Not Ready" to “"Ready"

Unit remains in "Ready"
status until next "Pro-
gram Complete" is received,

After point in card
This allows 380-385
until the 80 Column

cycle where Program Complete can actually take effect.
ms,, for computation, if computation is not begun
Card Unit is ready.

MODE II - READY STATUS

FURCTION

COMMENT

Program Complete

Causes Unit to assume "Not
Ready" status,

Completion of Punch
Channel Input
Transfer

"Not Ready" to "Ready" Unit
remains "Ready" until next
DEMAND and track switch
occur,

3,

Demand gnd Track
Switch

"Reedy" to "Not Ready" the
track switch makes the Read

Channel I/0 track available for .
input transfer and Punch Channel

data available for computation,

o

Completion of Read -
Channel Input
Transfer

"Not Ready" to "Ready" Unit
remains "Ready" until next
Program Complete is received.

Program Complete

"Ready" to "Not Ready"
starts repetition of cycle
described in 1-4,

8



Demand Qut

A Demand Out puls¢ requires three conditions: 1) a Demand In pulse, 2) the
80 Column Card Unit must be in the Ready status, and 3) ther: can be no
special conditions present in the High Speed Control lines.

~ Special Out

A Special OQut, like & Demand Out, requires three conditions: 1) & Demand In
pulse, 2) +the £0 Column Cerd Unit in the Ready status, and 3) there must be
a special condition present in the (HS) I/0-to-C control lines, The (HS) I/0-
to~C control lines are availeble only in the UFC Model 1, Fart of the demand
station circuitry comsists of four (HS) I/O-to-C control lines designated as
W, X, ¥, and Z, over which control signals can be sent from the 80 Column Card
Unit to the computer,

(HS) I/0-t0-C control lines may be activated (through patchcord wiring) on the
80 Column Card Unit plughboard by signals resulting from the sensing of control
holes in the card, end of file conditions, or error conditions. If an (HS)
I/0-to=C control line has been activated, the regular Demand Out is inhibited,
and a special out signal results, notifying the computer to test high speed
control lines storage in order to determine which high speed control line was
activated,

Input-Output To Computer Sontrol Lines §I(O—t0-C2

Input-output to Computer (I/0-to-C) control lines are used to send signals
which can vary the program from the Input-Output Unit to the computer plug-
board, These signals are continued until the end of the card cycle, in which
they were initiated, The I/O-to-C control line signal on the computer plug-
board lasts until either the 80 Column Card Unit goes off demand or until the
end of the card cycle in which the signal was initiated, depending upcn which
condition occurs first., At the end of the card cycle, the 80 Column Card
Unit automatically discontinues the I/0-to-C control line signals, causing

the activated selectors to be dropped out,

In a Mode I operation the I/0-to-C contreol line signals are not discontinued
until a Trip Read Feed command is received by the 80 Column Card Unit and
executed., This enables selectors in the computer, which are picked up directly
from I/0-to-C control lines, to remain in a select position when multiple cards
are punched, - ‘ ’

Input-Output To Computer High Speed Control ILines

In the demand circuitry of the UFC Model 1 there are four HSCLs over which
program-altering signals may be sent from the I/0 Unit to the Computer,
hence the primary purpose of the HSCIs is to notify the computer when a
special condition, such as a control hole sensing an end of file, or an error
condition is detected by the 80 Column Card Unit. Circuits in the 80 Column
Card Unit "remember" these signals until it is time to send them to the
comruter, and similar eircuits in the computer will remember the signals
received,



In a Mode I operation the high speed control line signals are not discontinued
until a Trip Read Feed command is received by the 80 Column Card Unit and
executed, Thus, any conditions set up in the computer’s high speed control
line memory are preserved by resetting the memory at the beginning of each
cycle when multiple cards are punched.

¥ith each "Demand In" the HSCL memory in the computer is cleared., At such
time that the 80 Column Card Unit assumes a ready status the demand signal
probes to see if any high speed control lines are active, If any of the lines
are active a "Demand Out" is inhibited and a "Special Out" results. The re-
sulting :pecial Jut may then be used to instruct the computer program to
exam’ne HSCL memory to determine which line or lines were activated, The HSCL
memory in the 80 Column Card Unit is cleared with the next Program Complete
signal, indicating that the current translation is complete,

Computer-To-Input-Output Control Lines (C-to-1/0

Computer to Input-Output (C-to-I/0) control lines are used to send control
signals from the computer to the Input-Uutput Unit. For these signals to be
received, the 80 Column Card Unit must be On Demand, When the signals are
received on the 80 Column Card Unit plugboard they may be wired to an appro-
priate command hub. If this command is one of the conditional functions (see
Instruction Repertoire), it is "remembered" by the Unit until the Program
Complete signal.is received and executed, The Program Complete signal takes
effect immediately, or it is "remembered" by the Unit until that point in the
card cycle when it can take effect.

Since the UFC Model O has only one I/0 track for each demand station, the
Computer and the input-output unit alternately share an input-output track
address, When the 80 Column Card Unit is used with the Univac File-Computer,
Model O, an additional track is cabled to the correspondingly numbered demand
- position to which the 80 Column Card Unit is connected; in this manner the
central computer, and the 80 Column Card Unit can use the same input-output
track address simultaneously. Track switching, which may be affected only
when the 80 Column Card Unit is On Demand, is accomplished by patchwiring a
Demand Cut or step out hub to G-t0-I/0 control line "J", C-to-I/0 control
line "J" serves this function only when the 80 Column Card Unit is used with
the Univac File-Computer, Model O,

Cycle Delaeys

Cycle delays are provided, on the plugboard of the 80 Column Card Unit, for
delaying 1/0-to-C and C-to-I/O control signals which are to be used in later
card cycles, For example, the signals resulting from the detection of con-
trol holes, (identifying card types), at the Read-Sensing 1 station would
require cycle delays to delay these program altering signals until the time
that calculations are performed on data from this card. Assuming a Mode I
operation 2 cycle delays would be required when either high speed or low
speed I1/0-to-C lines are used.
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STARTING AND STOFPPING THE 80 COLUMN CARD UNIT

Discussion

In either mode of operation starting or "run-in" is automatic while stopping
or "run-out" is marmal, The term "run-out" is used in this manual to
describe the procedure employed, depending upon the computer program, to
move the card, containing the results of the last computation, into the
appropriate output hopper of the 80 Column Card Unit., Starting and stopping
in both modes are discussed in detail below,

Mode I Run-In

Depressing the start button on the control panel of the 80 Column Card Unit,
{after a Unit Master Clear), initiates an automatic run-in which establishes
the proper relationship between the first read chammel card and the first
punch channel card, During run-in the 80 Column Card Unit assumes a Not
Ready status, The Unit remains in a Not Ready status until the completion of
the following events:

l, data from the first read channel card is transferred to the track
currently connected to the 80 Column Card Unit,

2, an automatic track switch occurs meking this data available to the
computer,

3. data from the second read channel card is itransferred to the other
track, which is now connected to the 80 Column Card Unit as a
result of the automatic track switch (2 above),

When the 80 Column Card Unit assumes the Ready status, signifying completion
of the events listed above, the first read channel card is located at the
Read Wait 2 _station and the first punch channel card is located at the Punch
Wait 2 station, Note that the first punch channel card is three cycles behind
the corresponding read channel card,

If results from calculations on the data from the first read channel card
are to be punched into the first punch channel card, the proper commands at
the end of calculations must include a Program Complete, a Trip Read Feed,
and a Trip Punch Feed, in addition to a Track Switch,

Mode I Run-Out

When the Read Channel input hopper is empty, indicating that the last read
chanrel card is in the Read Wait 1 station, the 80 Column Card Unit will stop
at the end of the cycle in which this condition (end of file) was detected,
If there are no more cards to be processed the operator sets the End of File
Read Feed switch (on the control panel of the 80 Column Card Unit) to "on",

11



Tris switch setting causes & continuous signal to be emitted from the EOFRF hub

or the plugboard of the 80 Column Card Unit, in addition to enabling the unit
te continue cycling even though there are no cards feeding from the input
crrer., The EOFRF hub when patched by plugboard wiring through three read

feed cycle delays to an I/0-to-C control line will signal the computer that

it is processing the last read channel card. Depressing the Resume button

or. the cortrol panel of the 80 Column Card Unit, after setting the End of File
switch, causes the 80 Column Card Unit to resume operstion,

The Computer will use this signal to vary the computer program for the last
card so that when the last computation is complete, a Track Switch, a Progrem
Comrlete, a Trip Punch Feed, and a Stop Command will be transmitted to the 80
Column Card Unit, instead of & Program Complete, Trip Read Feed, Trip Punch
Feed, and Track Switch. The last punch channel card to be punched is at the
Funch Wait 1 station ready to move through the Punch-Sensing 1 station when
the cycling of the unit is stopped as & result of this Stopr command., The
four card cycles required to move the last punch card containing results of
the last computation, into the output hopper, are manually initiated from the
control panel of the 80 Column Card Unit by depressing the C-to-I/0 button,
on ‘the control panel of the Unit,once and the manual Trip Funch Feed button
three times, The computer programs (external and internal) designed to
iZlustrate the method described above for Mode 1 run-out may be found in
examples 7 and 8 of Computer Routines,

I7 cesired, an alternate method of manual run-out may be employed, where the
ECFRY hub is patchwired through four cycle delays to & high or low speed
corntrol line, In this instance the signal will be used to vary the computer
program after the last read channel card has been computed so that a Frogram
Comrlete and Stop commend will be transmitted to the 80 Column Card Unit
instead of a Frogram Complete, Trip Read Feed, and Trip Punch Feed, and Track
Switch, The last punch channel card to be runched is at the Punch-fensing 1
station when the cycling of the unit is stopred as a result of the Stor
command, The three card cycles, that are required to move the last punch
card (containing the results of the last computation) into the output hopper,
are manually initiated from the control panel of the 80 Column Cerd Unit by
derressing the manual Trip Punch Feed button three times, The computer
program (external) designed to illustrate this method for Mode I run-out may
be found in example 8 of Computer Routines.

If multiple cards are to be punched for any card being read, determination of
the end of the run must come from both the 80 Column Card Unit, and the
corputer program., The 80 Column Card Unit determines if there are any more
cards t0 be reed (end of file condition has been reached in the resd channel)
anc the computer prograr determines if there zre any more cards itc be punched,

Moce I Run~In

The start button, on the control ranel of the 80 Columz Cerd Trit {efter
a Urit Master Clear), iritietes en sutomeiic run-ir causing the Tnit to cycle

12



until the irput transfer of date from the first punch charnel card is complete,
and dete from the first read charnnel card has been delivered to read charnel
input storage (buffer 4), Up to this time the 80 Column Card Unit has been

in a kot KReady status., Upon completion of the above the unit essumes a Ready
stetus, The date from the first punch channel card is then aveilable for
comrutetion, Unlike the Mode I run-in, there is no automatic track switch.

It must, therefore, be iritiated by the computer program. The dete from the
first punch channel card may be computed, and the results punched ir the saxe
card, before any calculations are made on the first read channel card or the
date from the first punch charnel card may be computed upon, after which &
tracx switch is initiated making the rezd channel date eveilable for computa-
ticn., After completion of computetion on the reasd channel date, another track
switeh is initisted meking the results of computetion on the punch channel
date available for output transfer.

Mode IT Run-cut

When feeding operations are not intermittent in either channel, the run-cut
rrocecure is determired by the last end of file cordition to be detected by
the 80 Column Card Unit. \

The Iri of File hubs (EOFRF & EQFPF) on the plugboerd of the 8C Column Card

Unit rrovide signals which are patchwired through cycle delay hubs to Input-
Output-to-computer control lines. These signals notify the computer program
wher either input hopper is empty sc that the program may be altered accord-

ingly.
Read Chennel

When the read channel input hopper is empty, indicating that the last read
channel card is in the Read Wait 1 station, the 80 Column Card Urit will step
&t tLe end of the cycle in which tkis condition (end of file read feed) was
detected. If there are no meore cards to be processed in this chennel, the
overetor sets the End of File Read Feed switch to on. This setting causes a
continucus signal tc be emitted from the EOFRF hub on the plugbcard of the 80
Colunr: Card Unit, in addition to enabling the unit to contirue cycling even
though there zre no cards feeding from the input hoprer. Depressicn cof the
Resume button, after setting the End of File switch, causes the 8C Column
Caréd Unit to resume its operation.

When the EOFRF hub is patchwired through 2 cycle delays the signal will be
received by the computer after the last read channel card has been processed
by the computer program, and just before the beginning of celculetion on
punch chennel deta. The End of File signal may then be used to vary the
computer program, by setting connectors or energizing selecters, so that the
part of the computer program concerned with read channel calcuiations may be
skipped.

13



Read Channel Run-Qut

If the End of File Read Feed occurs after the End of File Punch Feed, indicat~-
ing that the last calculation will be performed on data from a read channel
card, the EOFRF signal may be used to vary the computer program so that a
Frogram Complete, and Stop command in addition to a Track Switch will be
transmitted to the 80 Column Card Unit after computetion. The operstor may,
by depressing the Manual Trip Head Feed button twice, move the last reead
channel card into the read channel output hopper.

Punch Channel

When the punch channel input hoprer is empty, indicating that the last punch
channel card is in the Punch wait 1 station, the 80 Column Card Unit will

step at the end of the cycle in which this condition (End of File Punch Feed)
was detected, If there are no more cards to be processed in this channel the
operator sete the End of File Punch Feed switch to on., This switch setting
causes a continucus signal to be emitted from theEOFPF hub on the phgtoard of the
80 Column Card Unit. Depressing the Resume button after setting the End of
File switch causes the 80 Column Card Unit to resume its operation. When the
ECFPF hub is petchwired through one cycle delay the signal will be received by
the computer just before computation is begun on the last punch channel card,
The End of File signal may then be used to vary the computer program so that,
in subsequent cycles, the part of the computer program, dealing with punch
channel calculations, may be skipped.

Punch Chggnei Run-Cut

If the End of File Punch Feed occurs after the End of File Read Feed, indicating
that the last calculation will be performed on data from a punch channel card,
the EOFFF signal may be used to vary the computer program so thet Progrem
Complete, Trip Punch Feed, and Stop cormands in addition to a Track Switech will
be transmitted to the 80 Column Card Unit after computation., The operator may,
by depressing the C~to-1/0 button on the control panel of the 80 Column Card
Unit once,and the Manual Trip Funch Feed button twice, move the last punch
channel card into the punch channel output hopper.

The computer progrem, flow chart, and wiring diagrem designed to illustrate

the method described above for Mode II Run-Out may be found in example 10 of
Computer Frogramming Exit Routine for Mode II Manpual Run-Out,

Timing

In Mode I a maximum card processing rate of 150 cards per minute may be
obtained provided:

1., the computation time does not exceed 400 milliseconds when computation
is begun before the 80 Column Card Unit is reeady,

14
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the computetion tirme does not exceed 380-385 miiliseconds when

computation is begun after the 80 Column Caré Unit is ready.

wher corrutation time is less than the time cited above for each case,
processing rete is not increzsed since 150 cards per minute is the
&erc rrocessing rete, If the coxmputetion time exceeds the time cited

esch cerd, the cycle time (from which the card processing rete may
ate, must be Getermined by &n sctusl systeme test of the unit with
ter, since the cycle time is a function of many variables,
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Checking cf Cersing

Frovision is made ir the 80 Column Card Unit for checking the sensing and
punching of datea recorded in the cards, If an error occurs the Unit stops
at the end of the card cycle in which the error occurred, Indicator lights
on the display panel of the adepter unit show:

1. the compere station (Read-Sensing 2 or Funch-Sensing 2) at which
the error occurred;

2. the buffer position "Word and Charecter" which is involved;
3. the rows of the card which are involved.,

Before the Unit can resume operation the error circuits must be menually
clezred from the contrcl pranel, Depressing the aprropriete card contrcl
reset button (RS2) causes a signel to be emitted at the appropriate error

hub (RS2-1, RS2-2, PS2) on the plugboard of the 80 Column Carc Unit. Depress.
ing the resume button clears the error circuits arnc erables the Unit to
continue cycling, The error signal, resuliting fror depressing the approgrriate
card contrcl reset button mey be used to rotify the Computer, via I/0-to-C
contrcl lines, that a comparisorn errcr has occurred, and the computer program
can then be varied as required. (Use of the checking features in errcr
recovery is discussed in more detail urder coxputer progremming.) The absence
of a card in Read-Sensing 2 or Funch-fensing 2 automstically sujpresses
ckecking,

FEED FAILURE

Discussion

Read wait 1 anc Funch kWait 1 errors indicsate the feilure of the 8C Column
Card Unit to advance a card from ar input hopyer to its respective weit
station, The 80 Column Carc Unit will stop at the end of the card cycle in
which this condition was detected.

MODE 1
~Read Wait 1

If the condition detected is the result of a card jam in the input hoprer of
the read channel, a Read Wait 1 error results, After removing the jammed card
from the input hopper and replacing the cards, the operator may, by depress—
ing the aprropriate card control reset button (Rwl), cause the RWl error hub
on the plugboard of the 80 Column Card Unit to emit., Depressing the resume
button clears the error circuits and erables the unit to continue operation.



However, since this condition has caused a gep in the flow of cards in the
read chennel, (i.e., no card in the KS1 station) input trensfer of data from
the card preceding the gap (the card at the RS2 station) is inhibited, This
condition makes it necessary to vary the computer program in the secord cycle,
after the occurrence of the card jam, if high speed or low speed I/0-5C control
lines are to be active during the calculation of the card preceding the card
jam. The program flow chart shown in Figure 4 is designed to handle this

case,

Fatchwiring the Read kait 1 error hub through 2 read feed cycle delays will
cause entry to a subroutine which causes a track switch; thus, enabling
computation on the data from the card presently at the Read Wait 2 station,
After computetion, the following control commends are transmitted to the

80 Column Card Unit over C—I/C control lines: Program Complete, Trip kead
Feed, anc Trip Funch Feed in addition to a track switch. The special out,
that occurs with the demand used to transmit these control commands, is used
to set a connector (1b in the flow chart) which will skip calcuiation in the
next card cycle, i,e,, the third card cycle after the card jam., The skip
calculation subroutine is rrogrammed so that the punching of data, previously
punched anc still contained or the input-cutput track connected to the
computer during the skip calculation subroutine, will be inhibited.

Punch Wait 1

A card jam in the input hopper of the punch channel of the 80 Column Card
Urit results in a Furch wait 1 error. Although similar to a Head Wait 1
error, this condition may be handled entirely from the control panel of the
80 Column Card Unit in a Mode I operation.

The operater, after removing the jammed card from the input hoprer anc
replecing the cards, will depress the Manuel Trip Purch Feed button on the
ccntrol panel, As a result, the card in the punch channel input hopper is
advanced to the station., Since the Manual Trip Pureh Feed was not accom-
penied by a Manusl Trip Read Feed, only that card at the Read-Sensing 1 sta-
tion and those cards preceding it are advanced. Note that the card at the
Read Weit 1 station is not advanced., The 80 Column Card Unit will continue
operation for one cycle; and then stop. The orerator may, by depressing the
resure button, cause the 80 Column Card Unit to continue its normel operation,

The procedure described above is employed to delay, until the following card
cycle, the output trensfer of that data which resulted from computation on the
card located at the Read Wait 2 station at the time the 80 Column Card Unit
stopped after detecting the Punch wait 1 error. In this manner, the punching
of data resulting from calculations on the card at the read wait 2 station is
inhibited until the gap in the card flow is past the Iunch funch 1 station,

MODE II
The comruter rrogram flow chart shown in Figure 5 illustrates the skipring
3y hs =3 =3 by =3

of computation when the procedure described below for handaling read wait 1
end funch wait 1 errors is emrloyed,
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Read ¥ait 1

If the condition detected is the result of a card jam in the input hopper of
the read channel, a Read Wait 1 error results, After removing the jammed card
from the input hoprer and replacing the cards, the operator may, by depressing
the appropriate card control reset button (RWl), cause a signal to be emitted
from the Rkl hub on the plugboard of the 80 Column Card Unit, Depressing the
resume button will clear the error circuits and enable the Unit to continue
operation, :

Since this condition has caused a gap in the flow of cards in the read channel
(i.e., no card in the RS1 station) both input transfer to the read channel
input storage and the subsequent transfer to the I/0 track are inhibited in the
following cycle which results from the depression of the resume button. Thus,
the read channel computation in the next cycle should be skipped. The
programmer may esccomplish this by patchwiring the Read wait.1l error hub,
through one cycle delay, to a high speed I1/0-to-C control line, which is used

to signal the computer to skip read channel calculation in the next cycle,

Punch kait 1

If the condition detected is the result of a card jam in the input hopper of
the punch channel, a Punch Wait 1 error results. After removing the jammed
card from the input hopper and replacing the cards the operator may by
depressing the appropriate card control reset button (FWl) cause a signal to
be emitted from the PWl hub on the plugboard of the 80 Column Card Unit.
Depressing the resume button will clear the error circuits and enable the Unit
to continue opersation,

Since this condition has caused a gap in the flow of cards in the punch
channel (i.e., no card in the Punch-Sense 1 station) input transfer to the
punch channel input storage and the subsequent transfer to the I/0 track is
inhibited in the cycle following which results from depression of the resume
button. As a result, it is desirable to skip punch channel calculations in
the current cycle, This may be accomplished by patchwiring the Punch Wait 1
error hub through one punch feed cycle delay to a high speed or low speed
control line, which is used to signal the computer that punch channel computa-
tions are to be skipped in this cycle.
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CONNECTION PAKEL (Plugbosrd)

The €0 Column Caré Unit includes e plugboarc as part of its control system.
The plugboaré permits format ccntrol, checking of sensing anc punching, syn-
thetic punching, editing, ancé various control operaticns, Table II lists the
‘hubs found orn the plugboard. Groups of hubs describsd in Table II are listed
as either emitting (E) or receiving (R), When groups of hubs, such as those
that mske up the poles of 2 selector, are used itc reroute current, they are
reccrded as both receiving and emitting (R/Z)., Row time is defined as the
time tzken to sense the 12 rows of the 80 column card (12-11, 0-9).

Under types of current, the following types are available on the plugbosrd of
the 80 Column Caré Unit.

Current tbbrevietion Used
7 volt (20 microseconds; Clock Pulse 7V(2Cus, JCP
7 volt (variable) Pulse 7Vivar,;F
10 volt {continucus, Power ' 1CV{cont. )P
50 volt (eortinucus, Power 50V{cont. JF
50 volt (10 milliseconds) Ensble 50V(1Cms. }E
50 volt (15 milliseconds) Enable 50V{15me, JE
50 volt (variasble) Enszble 50V{var, E
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Nomenclature

Read-Sensing Station
One (RS1)

- Read-Input Storage

Read-Sensing Station
Two (RS2)

Read-Check

Read-Sensing Station
Three (RS3)

Table II Description of Connection Panel Hub Functions

Plugboard
Coordinates

(19-58) (jfk)

(9-68) (h-i)

(19-58) (r-s)

(9-68) (t-u)

(19-58) (f-g)

Current

. Type

50V (10ms « )E

50V(10ms, )E

50V(10ms, )E

50V(10ms. )E

50V(10ms. )E

No, of
Hubs

80

120

80

120

80

Predominant Programming Use

Represents the card columns
read for assignment of data

- to input storage positions,

Patchwired to read-input
storage positions,

Represents the input storage
positions used for the assign-
ment of data in card columns
to input storage,

- Represents the card columns

containing data which is to

be compared with data recorded
in read-input storage positions,
(patchwired to read-check
positions).

Used to arrange the data from
the card columns in input '
storage format for checking

purposes.,

Represents card columns which
may be patchwired to punch-
input storage positions to
simulate reading and punching
in the same card in a Mode I
operation, (see example

in Wiring Instructions section),



£2

Current
R
Plugboard or No, of
Nomenclature Coordinates E Type Hubs Predominant Programming Use

=

Punch~Sensing Station (19-58) (b-c) 50V(10ms.)E 80 Represents card columns read
One (PS1) in punch channel for assignment
- of data to punch-input storage

positions, (Buffer M),

Punch-lnput Storage (9-68) (b-e) R 50V(10ms, )E 120 In Mode I these hubs are most
frequently used to receive
data read from RS3 station in
read channel for transfer to
Buffer M where it is merged
with computed data from the
computer so as to simulate
reading and punching in the
same card., In Mode II these
hubs assign data read from
the card at the PS1 station
of the punch channel to the
desired input storage positions
in Buffer M, (see Mode I and
Mode II Card Flow Diagrams).

Output Storage (9-68) (J-K) E 7V(20us, )CP - 120 ‘Represents the output storage
: - positions used for assignment
of data to card columns for
punching,.

Storage Punchihg (19-58) (c-F) R 7V(20us, )CP 80  Used to assign data, contained
Bussed . in output storage positions,
Pair to card columns for punching,

Control Punching (19-58) (A-B) R 50V(10ms, )E ' 80 Provides a method of punching
50V(15ms, )E control data or constant data
in card columns, (Patchwired

from position emitters),
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Nomenclature
Punch-Sensing Station
Two (PS2)

Punch-Check

Read-Check Suppress

A1l

Read—Check Clock

Punch-Check Suppress

Plughboard
Coordinates

(19-60) (Q-R)

(9-68) (0-P)

(10-68) (v)

(9) (v)

(9-68) (w-x)

(10-68) (N)

(9) ()

Current

Type

50V(10ms, )E

50V(10ms. )E

7V(20us, )CP
or
10V(cont, )P

10V(cont. )P

7V(20us, )CP

7V(20us, )CP
or
10V(cont. )P

10V(cont, )P

No, of
Hubs

80

120

59

120

59

Predominant Programming Use

Represents the card columns
containing data which is to
be compared with data stored
in Buffer M,

Used to arrange data from the
card columns in a Buffer M
format for checking purposes,

Used to suppress checking of
data read at read sensing
station 1 and stored in read-
input storage positioms.,
Patchwired from read-check
clock positionse

Used to suppress all checking
of data read into input buffer,

Represents read-input storage
positions where checking is
to be suppressed,

Used to suppress checking of
data read at punch-sensing
station 1, and stored in
punch-input storage positions,

Used to suppress all checking
of sensing and punching in
punch channel,
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Nomenclature

Punch~Check Clock

Mode

Position Extractor 1
(4 & B) '

Position Extractor

Selector Control

Plugboard
Coordinates

(9-68) (1-M)

(5-7) (&)
I, II

(5-6) (£)

(5-6) (R=X)

a=-e

(3-4) (T-X)
(a-g)

R
or
E

=

E

Current

Type

7V(20us, )CP

10V(cont, )P

50V(10ms, )E

50V(10ms. )E

50V(15ms, )E

No, of
Hubs

120

12

(per
distr,)

12
Bussed
Pair

Predominant Programming Use

Represents punch-input storage
positions where checking is to
be suppressed, '

Used to determine the mode of
operation of the input~output
unit,

Provides the programmer with a
method of detecting control
holes in a given card column.,
When the position extractor "IN
hub is wired to a card column
sensing hub such as a punch-
sensing station 1 hub, a
current is emitted from a 0-12
position extractor hub or hubs
corresponding to the hole or
holes punched in the control
column being sensed., These
hubs may then be wired to
selector pickups or I/0O-to-C
control lines to vary the
computer program,

Current emitted from these hubs"
may be used to pick up selectors,
Selectors picked up in this
manner are picked up before the
beginning of the row time
denoted by the selector control
hub wired to the selector pickup
so that the corresponding row
read may be affected,
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Nomenclature

Position Emitter

Program Complete
(pC)

Trip Punch Feed
(TPF)

Trip Read Feed
(TRF)

Plughoard
Coordinates

(3-4) (B-5)

(8) (c-D)

(10) (c-D)

(9) (c-D)

E

R

R

Current

Type

50V(10ms, )E

7V(var, )P

7V(var, )P

7V(var, )P

No. of
Hubs

12
Bussed
Pair

o

Predominant Programming Use

Provides a means of punching
card code bits (12~11, 0-9)
in a punch channel card with-
out requiring storage of
corresponding card code bit,

The program complete command
initiates a card cycle in the
80 Coiumn Card Unit when
received with, or subsequent
to, either trip read feed, or
trip punch f'eed, or both, A
program complete command
should never be transmitted to
the 80 Column Card Unit alone,

The trip punch feed command
conditions the unit so that
when the next (or concurrent)
program complete is received,
a card will advance from punch
wait 1 station through punch-
sensing 1 station during the
next card cycle, ‘

The trip read feed command
conditions the unit so that
when the next (or concurrent)
program complete is received
a card will advance from read
wait 1 station through read-
sensing 1 station during. the
next card cycle,
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Nomenclature

Ski
(spP

No Check Punch
(NCP)

Plughoard
Coordinates

(11) (c-D)

(12) (c-D)

Current
R

or
Iy Type

R 7V(var,)F

R 7V(var, )P

No~ of
Hubg

Predominant Progrsmming Use

The skip command conditions
the unit so that, in either
mode, the skipping of punching
will be delayed until the
proper card is in the Punch
Punch 1 station.

"No check punch command condi-

tions the unit so that when
the next or concurrent program
complete is received checking
will be suppressed when the
associated card in the punch
channel moves through the
punch sense 2 station, if the
operation is Mode I, In a
Mode II operation checking is
suppressed when the card
initiating the no check
command* moves -through the
punch senging 2 station, In
either mode checking will be
delayed untll the proper card
is in the sensing station.

* The computer initiates the command as a result of calculation on card data.
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Nomenclature

Stop

Stop

Computer—1/0
Control Lines
(C—1/0)

1/0—Computer

Control Lines
(1/0-C)

High Speed 1/0
~3Computer (HSCL)

A1l Points Emitter

Plugboard
Coordinates

(13) (c-p)

(7-8) (h)

(8-17) (A-B)

(3-4) (h-s)

(10-11) (j-m)

(5-6) (g)

Current

R
or No, of
E Type Hubs
R 7V(var, )P | 2
R 50V(10ms, )E 2
50V(15ms, )E
E 7V(var, )P 10
Bussed
Pair
R 50V(10ms, )k 12
50V(15ms. )E  Bussed
50V(var,)E Pair
50V(15ms, )E  Dussed
50V(var, )E Pair
E 50V(10ms, )E 2
Bussed
Hubs

Predominant Programming Use

Used to stop the operation of
the I/0 unit with current
program complete, Usually
patchwired from a condition
detected by computer,

Used to stop the operation of
the I/0 unit with the next
program complete, Usually
patchwired from a condition
detected by the I/0 unit,

Used to send control signals
from central computer to

. input-output unit,

Used to transmit control
signals from input-output unit
to the computer, These signals
may be used on the computer
control plugboard to pick up
selectors.

Used to transmit control

"~ signals from input-output unit

to the computer, These signals
set the incoming control line
storage so that the next
internal program step may be
selected.

Emits a current at every row
time, (i.e., twelve 12-ms.,
signals per card cyecle),
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Nomenclature

SC-12

5C-11

S6-0-9

B+

Selector Memory

Selector Pickup

Plugboard
Courdinates
(19-20) (q)

(21-22) (q)

(21-22) (X)
(23-24) (q)

(23-24) (X)

(12-14) (B-H)

(1-2) (E-X)
(a—x)

/K

R

Current

50V(15ms, )&

50V(before
row O and
through row
9 time)

50V(cont, )P

7 (var, )P
50V (var, )i

50V(cont, )P
50V (10ms o )1u
50V(15ms., )E
50V (var, )

No. of
Hubs

2
Bussed
Hubs

2

Bussed -

Huhsg

2
Bussed
Hubs

3
Bussed

Hubs

4 sets
of 3
1l in
2 out

Ld

Bussed
Pair

Fredominant Frogramming Use

Emits signal just before and
during row 12 time,

Emits signal just before and
during row 1l time.

Emiis one prolonged signal
just before and throughout the
0 through 9 interval of row
time.

Used to hold a selector or a
column split selector in for
more than one card cycle.

Used to convert enable received
over C-to-I/0 lines to inter-
rupted B+ which in turn may be
used to pick up selectors.

Used to energize or "pickup"
the corresponding selector.
Energizes selector for one
card cycle only.
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Momenc) o bire

Seleciors

Alternate Switch

Unibus

Cycle Delay

Plugboard
Coordinates

(28-57) (1-;
(26-60) (4-%)
(20-49) (0-1)

(5-7) (B-D)

(12-16) (j=-m)
(12~16) (u=x)

(5-8) (i-s)
(10-17) (n-s)
(8-11) (E-~G)

Current

R/E

in R
out E

in R

out b

Type

any type

50V(10ms, )k
50V(15ms, )k
7V (var, )P

50V(10ms, )E
50V(15ms, )E
50V(var,)E
50V(var,)E

No, of
Hubs

20 two
Fole
24 five
Pole

3
single
Pole

8 sets
of 5
4 in
1 out

Predominant Programming Use

Used to route a current one of
two ways. Current entering
common hub comes out either at
the select. or nonselect pole
depending on whether or not
the particular selector is
encrgized or "picked up",

UUsed in a manner similar to
other selectors except that
they are manually picked up by
switches on the control panel.

Used where several sources are
to be directed to a common
destination, Diode protection
in hubs prevents back circuits,
It is similar to an "or" gate,
Different current levels such as
50V and 7V may not be patched
to the same unibus.,

Used to delay 1/0-to-C and
C~to-I/0 control signals in
addition to the control
signals originating and termi-
nating in 80 Column Card Unit,
for one cycle, Cycle delays
may be patchwired in series to
delay control signals for more
than one card cycle,
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Current
R
Plugboard or No, of
Nomenclature Coordinates E Type Hubs Predominant Programming Use

Cycle Delay Control (15-16) (G-H) R/E 50V(cont, )P 6 sets Used to control emission of

- (Conv, Cyc. Del. to of 2 signals from cycle delay out

TRF/TFF) ea, hubs of the correspondingly
lettered group (A-F). The
bottleplugging of the 2 hubs
associsted with each group of
cycle delays causes the out
hubs, of any cycle deleys
wired, to emit at the beginning
of the next cycle when a
program complete is accompanied
by either or both trip commands,
Cycle delay control hubs not
bottleplugged will emit only
when control commands are
acconpanied by a trip read feed
_command .

End of File Read Feed (18) (j=h) E 50V(cont, )E 2 Used to signal end of file

(EOFRF) ' condition in the read channel,
No card in the input hopper of
the read channel causes an
indicator to light on the
control panel and the unit to
stop at the end of the cycle
in which the condition was
detected., Setting the end of
file read feed switch to "on"
will cause a signal to be
emitted from the end of file
read feed (EOFRF) hub on the
plugboard, in addition to
enabling the unit to continue
cycling when there are no more
cards in the read channel
input hovver.
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Nomenclature

End of File Punch TFeed
(EOFPF)

Read Wait One
(rW1)

Current

R
Mlugboard or
Coordinates E Type
(17) (5-k) E 50V(cont, )P
(18) (r-s) E 50V(var, )E

No., of
Hubs

Predominant Programming Use

Used to signal end of file
condition in the punch channel,
No card in the input hopper of
the punch channel causes an
indicator to light on the
control panel and the unit to
stop at the end of the cycle
in which the condition was
detected., Setting the end of
punch feed switch to "on" will
cause a signal to be emitted
from the end of file punch
feed (EOFFF) hub on the plug-

board, in addition to enabling the
~unit to continue cycling when

there are no more cards in the
punch channel input hopper.

Used to signal failure af the
upit po advance a ¢ard from
the read chanpel input hopper
to the read wait 1 station,

No card. in the read wait 1
station causes an indicator to

~ light on the display panel of

the adapter and the unit to
stop at the end of the cycle
in which the condition was
detected., Depressing the
appropriate card control reset
button (RW1l) on the control
panel of the 80 Column Card
Unit will cause a signsl to be
emitted from the read wait 1

hub on the plugboard,
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Nomenclature

Punch Sensing Two
(Ps2)

Read Sensing Two-1
(RS2-1)

Current

R
Flughoard or
Coordinates | Type
(18) (p-q) E 50V(var.)E
(18) (n-o) E 50V(var, )E

No, of
Hubs

2

Predominant Programming Use

Used to signal a comparison
error in card in punch sensing
2 station, This error will
cause an lndicator to light on
the display panel of the
adapter and the unit to stop at
the end of the cycle in which
the error was detected.
Depressing the appropriate card
control reset button (PS2) on
the control panel of the 80
Column Card Unit will cause a
signal to be emitted from the
punch sensing 2 hub on the
plugboard.,

Used to signal a comparison
error when the program complete
initiating the cycle in which
the error occurred was accom-
panied by a trip read feed
(i.e., when there is a card at
the read sensing 1 station).
This error will cause an
indicator to light on the dis-
play panel of the adapter, and
the unit to stop at the end of
the cycle in which the error
was detected., Depressing the
appropriate card control reget
button (RS2) on the control
panel of the 80 Column Card
Unit will cause a signal to be
emitted from the read sensing
two-1 hub on the plugboard.
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Plugboard or No, of
Nomenclature Coordinates E - Type Hubs Predominant Programming Use

Read Sensing Two-=2 (18) (1-m) E 50V(var, )E 2 Used to signal a comparison

(RS2-2) error when the program complete
initiating the cycle in which
the error occurred was not
accompanied by a trip read
feed i,e,, when there is no
card at the read sensing 1
station (intermittent feeding
in the read channel),

Punch Weit One 17) (1-m) E 50V(var,. )E 2 Used to signal failure of the

(PW1)} unit to advance a card from
the punch channel input hopper
to the punch wait 1 station.
No card in the punch wait 1
station causes an indicator to
light on the display panel of
the adapter and the unit to
stop at the end of the cycle
in which the condition was
detected., Depressing the appro-
priate card control reset
button (FWl) on the control
panel of the 80 Column Card
Unit will cause a signal to be
emitted from the punch wait 1
hub on the plugboard,



Current

R
Plugboard or No. of
Nomenclature Coordinates B Type Hubs Predominant Programming Use
Pick Up (19~27) (o~-p) R 50V(15ms,. )B 18 Used to pick up the correspond-
(17-25) (v-w) : Bussed ingly munbered column-split
Pair selector, It will energize
the column-split selector only
as long as current is received
at pick up., Thus if a row
(12, 11, 0-9) in selector
control is wired to pick up,
selector will be in select
position for approximately 15ms.,
' which is enough time to affect -
that row,
W Column-Split Selector (19-27) (1-n) R/E any - 18 Used in same manner as selector
(17-25) (s-u) single described in another section of

Pole this table,



WIRING INSTRUCTICNS FOR 80 COLUMN CARD
UNIT CONNECTION PANEL

The follewing examples illustrate the basic patch cord wiring necessary to
accomplish format control, checking control, editing, detecting of control
informeticn for the computer, and sending of contrcl informetion to the
computer, ' :

By using these procedures in various combinations, mumerous progrsmming
requirements can be fulfilled,
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Subject: The assigmment of data in card columns to Read-Input storage
positions in Mode I or 1],

Problem: To store data in card column 77 in Read-Input storage position 15;

to store data in card column 75 in Read-Input storage positions 76
and 16,

Procedure: a, Patchwire Read-Sensing station one hub 77 to Read~Input storage
hub 15,

b, Patchwire Read-Sensing station one hub 75 to a bus which is
patchwired to Read-Input storage positions 76 and 16,
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37



Subject: The assignment of data in the card columns to Punch-Input storage
positions in Mode I or 11,

Problem: To store data in card column 1 and 2 in Punch-Input storage positions
108 and 107, (Buffer M),

Procedures a., Patchwire Punch-Sensing station one (hubs 1 and 2) to Punche
Input storage positions 108 and 107 respectively,

T [T

PUNCH-INPUT STORAGE =
O O}

PUNCH-SENSING STATION ONE

0]
51
O| 1@ 2@ 30 40 50 6O 70 80 90 100
O410 420 430440 4504604710480 490 500,




Subject: The éssiment of numeric data and sigm overpunched in the same card

colurn to_input storzce positions in Mode I or 11,

Note: In those cases wbere the data in a given card column is always mumeric, .
zone 11 or 12 may be used to pack the sign of any field, ¥hen this
_ system of pecking is used, a mipus sign is represented customarily by
ez 11 punch and g plus sign by the absence of an 11 punch in the card

coclumn,

Problem: Card column 43 contains mumeric deta and the sign of that date,
Store the numeric portion of the data contaired in card column 43
in Reed-Input storsge¥ position 110 and the sign portion of that
column in Read-Inmput storage position 109,

Procedure: =.

b.

de

Patchwire selector control hub 11 to one ofbussed pair of
pickup hubs of column-split selector mmber 2,

Patchwire Read-Sensing station hub 43 to the common of columne-
split selector mumber 2,

Patchwire nonselect (numeric portion) hub of columm-split
selector number 2 to Reed-Input storage position 110,

Petchwire select (sign) hub of column-split selector mmber
2 to Read-Input storsge position 109,

# The procedure described above may also be employed in the assigrment of
numeric data and sign overpunched in the seme card column, to Punch—Inmput

storege positicns.
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Subject: The checking of data stored in Read-Input storage positions im

Mode I or 11,

Note: Data contained in the Read-Input storage positions is checked at the

Read-Sense station two,

Since the data originally sensed is now in

Read-Input storage positions, the card columns sensed for checkinrg
purposes must be assigned to corresponding positions because the
comparison is made on an input storage basis,.

Problem: Data in card columms 1-3 have been transferred to Read-Input stor-

age positions 120-118 respectively.

It is desired to check the read-

ing of card cclumns delivered to Read-Input storage positioms 120-118,

Procedure: &, Patchwire Read-Sensing station two (bubs 1-3) 'Eo Read-Check
hubs 120-118 respectively,
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Subject: The suppressing of checking of noncriticsl data transferred from
card columns to_ Read-Input storage positions in Mode I or II,

Problem: Suppress the checking of data from card colum 3 wired to Reade
Input storage position 118,

Procedure: a, Patchwire Read-Check clock hub 118 to any Read-Check suppress
hU.b. :

Notes Suppression of all checking may be accomplished by patchwiring the "all"
hub to any Bead-Check suppress hub,
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Subject:

Problem:

Procedures

The assignment of data in output storage positions to_storage
punching positions for punching in card columns in Mode I or 11,

Punch the deta contained in output storage positions 101-99, in
card columns 10-12 respectively.,

as Patchwire output storage positions 101-99 to storage punching
hubs 10-12 respectively,
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Subject: The hendling of the sign position in output,

Note: In most cases the algebraic sign of the result cf an aritkretic pro-
cess, when positive, wilil be represented in the ccmputer by a space
code, Exceptions are explained cn pages 11-154 end II-165, of the
lodel 1 Specifications Manual,

Usually the sign positicn associated with & given field is recorded
in & card column as an overpunch, An eleven overpunc in the cerd
colurn will then identify the field as negative \-,, and the a“sence
of an 11 punch will identify the field as positive ( A, space),

Problem: Ottpuu storage position 52 contains numeric datsa (0-9) eand output
storage position 51 contains the sign ( A or =) of the data in
outrutl storage position 52, Assign the pureric data to-card

ps

column 2 with the sign recorded as an cverpunch in column 2,
Method Cne

Procedure: &a. Patchwire output storzge 52 to in of unibus &,
b. Patchwire output storage 51 to in of unitus &,
¢, Petchwire the out of unibus & to storsge punching hub 2,

Method Two

a. PFatchwire selector control bhub zero to selector pickup

b. Petchwire output storage bub 51 to the nonselect hub of
selector 39a,

c. Patchwire output storage bub 52 to the select hub of selectcr
3%z,

d, FPatchwire the common of select hub selector 39a to szorage
punching hub 2,
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Subject: The assignment of congtant data, generated by the I/0 unit, to Punch

Notes:

Input storage positions for subsequent punching in card columns in

Mode I,.

In the example below the position. emitber hubs could have been patched
to control punching hubs, However,, the method. outlined in the example
below is recommended because checking off the generated data punched
may be accomp}ished. Checking of generated data punched is not
possible -when emitters are patched to control punching hubs.,

Caution should be exercised when patching position emitter hubs to
Punch~-Input storage position since the assigning of generated data to
Punch~Input storage positions where data has previously been assigned
will destroy both the significance of the data originally stored in
that position and: the incoming data., Briefly, only unused positions
in Punch-Input storage should be wired from position emitters.

In addition, the locations used for assignment of constant date

must contaln space codes in the corresponding input-output track
locations during the output transfer of computed data, It should,
however, be understood that these input-output track locations may be
used on input provided they are cleared to space codes prior to the
output transfer.

Problem: Store the data 9/27/57 in Punch-Input storage positions 41-37.

Procedure: a., Patchwire position emitter hub 9 to Punch-Input storage

bub: 4.

b. Patchwire position emitter hub 2 to Punch-Input storage
hub. 40,

e¢. Patchwire position emitter hub 7 to Punch-Input storage
hub 39.

d, Patchwire position emitter hub 5 to Punch-Input storage

e, Patchwire position emitter hub 7 to Punch-Input storage
hub 37,
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Subject: The assignment of congtant data, generated by the I/0 unit, to

punching pogitions for punching in card columns in Mode I1I,

Note: 1In the example below punching of the generated, constant data cannot
be checked, since the generated data is not contained in the output
storage against which the check is made,

Problem: Punch date 9/27/57 in card columns 7-11 of each card in punch
channel,

Procedure: a.
be
Cae
d,
€,

Patchwire position emitter hub 9 to
Patchwire position emitter hub 2 to
Patchwire position emitter hub 7 to
Patchwire position emitter hub 5 to
Patchwire position emitter hub 7 to

£
EWJ

N1911

0 /O—0—0—0 | 0—0—0—0—0|«0 O

0070 BUS
%O—;‘ -
00 0 ‘
N
07\ O \
Sra®) O
O ® O Of

o0 oQO

0 \O—O0—0F0RO0—0—0—0 O—0—0

111

T

(11183853

STORAGE RUNCHING

O\ OO
45| 46| 47 Bl 49\ 50} Si| f52f 53] 54| 55| 56
O & O

control punching hub 7.
control punching hub 8.
control punching hub 9.
control punching hub 10.
control punching hub 11.

H

. AL T

210420 430440450460 4710480490500 51052005354 O 550560

10 20 30 40 5O s;?e, 2@ 109 1@ 120 130 140 150 160
CONTR PUNCHING

in
LI

48

-~ M
-~ < #F I

Fice s paEA



Subject: The checking of sensging and punching in the punch channel in Mode I

or II,

Note: The checking of data punched in card columns from output storage positions
is very similar to the checking of data in card columns transferred to

- Read-Input storage positions.

Comparison is based on the output stor-

age format, hence, data in those card columns sensed for checking
purposes must be assigned to checking positions corresponding to out-

put storage positions,

In a Mode II operation, data sensed at Punche

Sensing station one and delivered to Punch-Input storage positions may
also be checked.

Problem: Check punching of output storage positions 101-99 puncﬁed in card
columns 10-12,

Procedure: a,

Patchwire Punch-Sensing station two (hubs 10-12) to Punch-
Check hubs 101-99 respectively,
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Subject: The suppression of checking of noncritical data punched in card
columns of card in punch channel in Mode I or 11,

Note: In certain instances it may be desirable to suppress checking of data
punched in card columns from output storage positions, Assume, for
example that in some operation an employee's plant number of one digit
is punched in a certain card column from output storage. An error
oceurring in the punching of this character in the individual's card
would cause. the I/0 unit to stop at the completion of the current
cycle, Since (in this assumed operation) the error is of a relatively
unimportant nature, and an error detection in this phase of the check-~
ing would unnecessarily delay processing, it might be considered
advisable for the programmer to suppress checking of that card column
containing the employee plant number,

Suppression of all Punch-Checking may be accomplished by patchwiring
the "all" hub to any Punch-Check suppress hubs

Problem: Suppress checking of employee's plant mumber in output storage
position 99 and punched in card column 12,

Procedure: a., Patchwire Punch-Check clock hub 99 to any Punch-Check
suppress hub,

Mt

o v e
e 1 proe
s S

i E

Tiisamaaeay

PUNCH—CHECK |
O 0 o) | o) Q10 O
188 167 1B 105 164 103 102 Oi_160_ 9 S8 7186 5
O 0 0o 00000000000
48 47 46 45 44 43 42 41 40 39 38 37| 36 35
0000000000 OO0 O
PUNCH—CHECK SUPPRESS,
OO0 000 00 O0oO0 OO0 OO0
108 107 106 105 104 PUNCH-CHECK CLOCK 98 97 96 95
OO0 0000000000 O
48 47 46 45 44 43 42 41 40 39 38 37 36 35
O0OO0O0OO0OO0OO0OOOO0OO Ol oo
108_107_106 105 _ OUTPUT STORAGE _99 98 97 !96 95 |
000 0000 o6 0O o oo
48 47 46 45 44 43 42 4i 40 39 38 37136 a5

20



Subject: The punching of identifying data from the read channel card (which

is not relevant to computation) into the corresponding punch

channel card which is three cycles behind in Mode I when feeding is

not intermittent in either channel.

Note: This method of handling dats, not relevant to computation, facilitates
the handling of data needed in computing since this input data, to the
computer, may be assigned usually to input storage positions on a word
basis. This is desirable because packed data will require field

patterns for addressability.

Problem: Store the nonrelevant data contained in card columns 4-6 of read
channel card, in Punch-Input storage positions 107-105 for sub-
sequent punching in columms /-6 of punch channel card.

Procedure: a. Patchwire Read-Sensing station three (hubs 4-6) to Punch-

Input storage hubs 107-105 respectively,
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Subject: The sensing of a control hole in a card column of a card in the
read channel in order to vary the computer program in Mode 1,

Problem: - Card column 7 may contain the following punches identifying each
card as one of the following:

a. 1 punch in column 7 - order card
b, 9 punch in column 7 - store summary card

Notify the computer via a high speed control line as to which
type of card is coming in so that program variance may be
affected, Activate HSCL X if column 7 contains a 1 and HSCL,
W and X if column 7 contains a 9.

Procedure: a, Patchwire)Read-Sensing station one hub 7 to Position Extractor
in hub (B),

be Patchwire Position Extractor hub 1 to in of unibus 5,
¢. Patchwire Position Extractor hub 9 to any bus,

d, Patchwire from bus to in hub of uni-bus 5 and in of cycle
delay 3, group C.

es Patchwire the out of cycle delay 3 to the in of cycle delay 2, group C.

f, Patchwire the out of cycle delay 2, group C to high speed
control line W,

g. Patchwire the out of uni~bus 5 to the in of cycle delay 6,
group C,

- h,y Patchwire the out of cycle delay 6 to the in of cycle delay
5, group C,

i, Patchwire the out of cycle delay 5 to high speed control line
X,

Comment: In instances where the operation of the read feed is contimous, i.e.,
a card is advanced in the read channel with each card cycle, control
holes may be sensed at the Read-Sensing station two, If the opera=
tion of the read feed is intermittent, i.e,, a card is not advanced
in the read channel with each card cycle, control holes must be
sensed at the Read-Sensing station one,

The table shown below lists the number of cycle delays necessary to

affect progrem variance when control holes are detected at the station
shown on the left, ‘

52



Sensing Station Control Line No. Cycle Delays

Read-Sensing One (RS1) HSCL 2
Read-Sensing One (RS1) 1/0-C (Low Speed) 2
Read-Sensing Two (RS2) HSCL 1
Read-Sensing Two (RS2) 1/05C (Low Speed) 1

O O O OO0 OsO O

XoXa XIeklel:lellle
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Q4504804710 280490500 51 O

CYCLE IDELAY — NPUT STORAGE |
030;?602“’ O 0000 00oO0
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031000 Ol58X0
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o0 '0s0] offox
cygle IDEYAY o
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Koo 0900
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0100 08 10 68 0+ wO
0[-® =0 <0 0 0 =0 +O
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Subject:

Problem:

The sensing of a control hole in a card column of a card in the

punch channel in order to vary the computer program in Mode II,

Since sensing of data in card columns and computation both take
place in the same cycle, no cycle delay is necessary when either
high speed control lines or low speed contrcl lines are used to
vary the computer program depending upon presence of control hole
sensed in card control column,

Activate HSCL Z if there is a 3 punch in card column 6, and HSCL Y

if there is a 4 in column 6, -

Procedure: a,

Notes

b.

Ce

de

©e

f.

Patchwire Punch-Sensing station one hub 6 to common of columne
split selector 2,

Patchwire selector control hub 3 to pick up of column-gplit
selector 2,

Patchwire selector control hub 4 to pick up of column-split
selector 1,

Patchwire nonselect hub of column-split selector mumber 2 to
the common of column-split selector number 1,

Patchwire the select hub of column-split selector number 2 to
HSCL Z.

Patchwire the select hub of column-split selector number 1 to
HSCL Y,

The nonselect hub of column-split selector mumber 1 may be wired to the
common of another column-split selector, This selector may be picked
up by a selector control hub corresponding to the control punch used
to identify a third type of card,
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Subject:

Problen:

Procedure:

The assignment of data contained in output storage positions to

card columns and the checking of punching; both determined by the

presence of a control hole in a card in the read channel, when

feeding in the read channel is not intermittent in Mode I,

Output storage positions 89-85 are to be punched in columns 70-74
if there is an 11 punch in column 9, or in columns 75-79 if there
is no 11 punch in column 9.

a.

C.

d.

€.

m.

n,

Patchwire Read-Sensing station one (hub 9) to the common

of column-split selector number 8,

Using a column-split

selector instead of a Fosition Lkxtractor enables other data
(numeric only) to be packed in card column 9.

Patchwire
number 8,

Patchwire
to the in

Patchwire
group D,

Patchwire
group E,

Fatchwire
group E,

Patchwire
Patchwire

Fatchwire
group D,

Patchwire

Patchwire

SC~11 hub to pickup of column-split selector

the select side of column-split selector number 8
of cycle delay 1, group D,

the out

the out

the out

the out

one hub

the out

the out

another

of cycle delay 1 to the in of cycle delay 2,
of cycle delay 2 to the in of cycle delay 3,
of cycle delay 3 to the in of cycle delay 4,

of cycle delay 4 to the in of a bus.
of bus to in of cycle delay 5, group D,

of cycle delay 5, to the in of cycle delay 6,

of cycle delay 6 to selector pickup hub 42,

hub of the bus to selector pickup hub 44.

Fatchwire output storage positions 89-85 to the common hubs
a-e respectively of selector 44,

Patchwire the select hubs corresponding to a-e of selector 44
to storage punching hubs 70-74 respectively,

Patchwire the nonselect hubs a-e to output hubs 75-79
respectively,
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0.  Patchwire Funch-Check positions 89-85 to the common hubs a-e
respectively of selector 42,

p. Fatchwire the select hubs corresponding to a-e of selector 42
to Funch-fensing station two hubs 7C-7, respectively.

q. Patchwire the nonselect hubs a~e to Funch-Sensing station two
hubs 75-79 respectively.

Note: Four cycle delays were necessary to accomplish the desired result in
the above example. 4 reference to Mode I, Card and Data Flow, will
reveal the reason for this, Card A, the source of the control hole
sensed, is at Read-Sensing station one during cycle 2, Card A?,
corresponding to Card A in the read channel, is at the Punch Punch
station one during cycle 6, It follows that a control hole sensed at
the Read-Sensing station one must be delayed 4 cycles to vary the
punching in the corresponding card in the punch channel,
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TYILVEIES OF OONTTTER ROUTIEES

RN FARSUR R I L e o

The Icllowing exexmples demonstrate routines through which the computer
exchenges contrel irformstion with the 80 Column Cerd Tnit, ZEach exarcie
iilustretes g given type of opersiion gnd is expleined by 2 flcw chart, In

g2 ¢f the fclicwing examples, it may be assurmed that the run-in hazs been
ccrpoeted, end thet the 80 Cclumr Card Unit has assumed s Reedy status.
These iillustrations are not irtvended te include gl1 possitle methods, but
merely to illustrate possitle alternatives,

CzC Model I opersticms, esch demand steticr has twe irput-cutput treacks,
which gre giternately comnected to either the computer or the input-cutput

Unit, hence, the computer and the inmput—output urit can simulisnecusly
eiéress the same imput-output track sddress essigned tc the perticuler

derend stetich,

The Yodel 1 external spplicetions illustrated on the following pages are

eisc gprliceble to Model O gpplicetions, wher gn additionsal track is cgbled
tc the correspondingly mumbered demand position to which the 80 Column Card
Unit is comnected, However, it should be remerbered thet since the Univae
File-Comruler, Model C does not contain high speed control line storzge the
progrex is varied by using I/0-to-C contrel lines (which are energized by :
speciel conditions detected by the 80 Column Card Unit) to energize selectors
in <ze computer, Also, track switching is sccemplished by bussing the last
ster cut pulse to C-to-I/C sign W',

In either operetion, it is desireble to design the computer program sc that
the certral computer is not delsyed while the inputeoutput unit performs its
functicns,

Iz <ne Icllowing examples, represented in flow chart formet, the tsble below
lists the ebbrevistions used to represent control coxmands and the computer-
to~I/C contrcl lines over which these commands are trensmitted,

COMMAND COKTROL 1INE
TS = Treck Switch < (In Model O opersticns)
PC = Program Complete A
TEF = Trip Read Feed =
TFF = Trip Punch Feed ©
Step 2
SKE = Skip <



Zxamrle 1

Mede I

rrut-Output Units - One 80 Column Caré Unit
5
e

RO

Frogrem Type - UFC Model

Comments
START - A . .
Start to Demend In establishes connection
with proper I,/0 treck. CZynchrornizes start of
\ computer rrogrem with completion of automatic

run-in.

Demand in puts the I/0 unit on demand, C-to-
DEMAND 1/0 line and low speed I/0-to-C lines are
connected between the computer and the
specified I/0 unit.

In this case the I/0 unit will be ready when
the autometic run-in is complete or (after
the initial cycle) when the input transfer is
complete. If the I/0 unit is not reedy there

YES is a delay until it goes ready. This delay
HSCL? is a minimum of 15-20 mililiseccnds,
y
NO (Special
Subroutines)

When the I/0 unit is ready a test is made to

COMPUTE see if any HSCLs have been activated. If not
a demand out results, and the computation can
begin. If a special out results, any one of

several subroutines (which are not discussed

herej can be entered.

S PpC When the computation is complete the last
TRF step out pulse is bussed to demana in, to the
TPF C-to-1/0 lines activating the specified func-

tions (TRF, TPF, FC), and to Track Switching,
The Track Switch makes the output data avail-
able to the I/0 unit. Up to this time the
I1/0 unit has been on demand and ready, there-
fore, it received and accepted the TRF, TPF, and PC signals. The PC signal causes
the unit tc go not ready. The demand in circuits contain & built in delay so that
wher the demand in signal reaches the I/0 unit it finds the unit not ready. The
unit remains not ready until that point in the card cycle when the next input
transfer is completed,

Tris method of demaniing rrovides an interlock which prevents any computation on
data until the error circui hes een checked,
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Ixample 2

Mode I

Input-Outrut Units = One 80 Column Card Unit
Program Type - Internal Frogram

Comments

STAR

-3

The first instructiorn is a demancd to synechronize start of
the computer progream with the completion of the automatic
run-in, In subsequent cycles this demanc deleys the start
of computetion, sc that the error congiiion, control holes,
——— etc., detected by the 80 Column Card Unit may be used to

i vary the computer program before computation is begun,

DEMAND

4 special out car lead to variocus sub-
HSCL? bm—m o — - routines depencing on which HSCLs are
) k activated. 4 demand out starts the main

NO TEST FOR Frogres.
SPECIAL
CONDITIONS
COMPUTE -
¥
L 385-380 milliseconds ere available for
A b -\ SUBROUTINE computation,
: \ N\
; \
L DEMAND | -\ }
g The second demand instruction is used to
YES ' initiate the next card cycle., If an
BSCL? }——=—=—" error cordition is detected in e card
y | cycle, the control commands sent (PC,
NO —m— — — — — — — | TRF, TPF) to the 80 Column Card Unit are
) inhibited, causing the unit to stop.
TS PC ~ Derressing the sppropriate card control
TRF reset button will clear the error
IPF circuit., Depressing the resume causes
the contrcl commands to be executed, and

the unit to continue cycling,



Model T UNIVAC*

File-Computer Program Chart

Customer

Programmed by

! Revisicns by

i Revisions &y
H

f Progrem No

Date.

Date

Date

page_ oi_Z

Appircciion

Mode Z (Z”%f&ﬁd//i

Checked by

Revisions by

Revisions by

Date instclied

Date

Date.

Date,

by

instruction

Location

INSTRUCTION WORD

U

v

w PR S

REMARKS

/s 3 o

NN
N e O
WOy N

cye S 55 24 O 4 Oennwd & Columw &44 Iwi? Mo J‘/A.y/‘ 1

o SE¥ A4 A DE 2
A A8 4 7?3

/7380 «rF 4

fﬁc}ﬂ#a A)c){ﬂf /?ay— ‘v

eoﬂdu)(b

Demand &0 Coluwmaw Cord dn’? 7s, mpe,

TRE, TRF

Ke{ucﬂ Jun,f}v ZW /30 70 5@}1’4/

wexd C,G/

/007(¢

/(e ister C wns wused a5 #

A"ed'ama/nﬂ’ Hddeese Xor e V
SeeXlow o0f T W /93 Ko minimize

Hceess

Xime Log Mrs 7:49»#47

ALY I



Exsrple 3

Moce I

Input-Outrut Units - Ore 30 Column Card Unit

Program Type - internal

Routine - Funching & varieble number of punch channel
caras for each read channel card

e Cormments

The flow chart illustrated
demonstrates one method of
punching a variable mumber of
carés for each read channel
card which is read,

DEMAND

TEST FOR

been notated in previcus

v examples are included.
SPECIAL |
CONDITION
SUBROUTINES
COMPUTE
v MAIN PROGRAM
/ LAST COMPUTA- .
(TION FOR THIS @ NO
\__ CHANNEL CARD / v
E
VHES DEMAND
DEMAND

YES
Error

S PC
TPF

I 4 double Track § itch is
i  DEMAND

required at these points to
prevent the data from the
next read channel card from
being destroyed by output
data, -
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DENAND

Example 4

Mode I

Input-Output Units - One 80 Column Card Unit

Program Type - Internal

Routine - Reading a variable number of read channel
cards for each card punched,

Corments

The flow chart illustrated

éggingR demonstrates one method of

Bl reading & variesble number of

CONDITIONS " read channel cards for each
card punched.

INPUT DATA
—> BTB

®

ACCUMULATED

QUIPLT

_v

CLEAR ACCUX.
DATA STORAGE

T0 SPACES
¥

DEMAND

NO
‘ S PC

NO

TPF

COMPUTE & SEND

RESULTS TO
ACCUM., STORAGE

v

DEMAND

ERROR
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Zxemple 5
Moce I

Input-Output Units -~ Two 8C Column Card Units

frogram Type - Ixternal

rogram

Routine - Tse of two 80 Column Card Units

CONPTTE OXN
UNIT NO. I
DATA

S PC
TRF

ZPF

, NO
COMPUTE ON
UNIT NO. II

DATA

TS PC
TRF

TPF

69

TEST FOR

SPECIAL
CONDITIONS

Corments

Both 8C Column Card
Units will be immedi-
ately ready after
cemanding if the
computations on Units 1
anc 2 equal 400 or more
milliseconds,

The step out hub of the
last computing step for
unit number 1 data is
bussed to Ireck Switch .
ard C-to-I/0 lines
activating Trip Reed
Feed, Trir Punch Feed,
ané Program Complete
for Unit 1, and also to
demand in for Unit 2,
Since there is a delay
built into the demand
circuits the signals
bussed to the C-to-1/C

.lines reackh Unit 1

before it is taken
"off demand" and Unit 2
goes "on demand®,

" The comments contain

information which
pertains particularly
tc this prcblem, and
have not been mentioned
in previous problems,



r
DEMAND DEMAND
1A IN
LT I UNIT II
scL  }JES _ _ _ _ HSCL -\ YE
ACTIVE? ACTIVE?

; ———— TEST FOR - — TEST FOR
NO F SPECIAL NO ° SPECIAL
CONPUTE ON CONDITIONS COMPUTE ON CONDITIONS

UNIT NO. I UNIT NO. I
DATA DATA
MAN DEMAND
DERRP IN
UNIT I UNIT II
A #‘
HSCL _ XE_.S _____ HSCL __YES
ACTIVE ? ! ACTIVE ? i
|
NO Jemmmm e ‘ NO \<——————-—-—-'
TS P TS PC
TRF TRF
TPE TPF
Example 6
Moge I

Input-Output Units = Two 80 Column Card Units .
Program Type - Internal
Routine - Use of two 80 Column Card Units

Conments

The flow chert and the code sheet on the following page illus-~
trates the internal program necessary in using two 80 Column
Card Units alterrately. The special routines desired might be
the one in Example 8 which illustrates the exit routine for
ore 8C Column Card Unit, or the one in Example 12 which illus-
trates the routine for Read-Sense 2 error recovery.
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START

Examrle 7

Mode I

Input-Output Units - One 80 Columh Card Unit
Program Type - Externel Fregran

Routine - Ixit routine for Mode I manuel run-out

Cormenrts

The End of File Read Feed is patch-
wired through three read feed cycle
delays to HSCI-W sc that a special out
will result with the demand in substep
that starts computation onrn the last
read channel card.

Trhe carc containirg the results of
the last computaticr may be manuelly
run-cut by depressing the C-to-I/C
button on the contrcl panel of the
80 Column Card Unit once and the

COMPUTE

Menual Trip Punch Feed button 3 times,

@

TS

PC

TRE
TPF

Note: Since the program illustreted
is external, connector 2
represents a selector and L2b
represents the selector pickup
@ for the corresponding selector.
2a represents the nonselect
position and 2b represents the

7S PC select position,

STOP

72



- -
Ixerrie &

Fode I

¥ - &£ £ ™ o ~ = Ties &
Irput-Output Units - One 80 Coluxn Cexd Trnit
=

v

Frograr Tyre - ixternal Frogran
Routine - Ixit routine for Mode I msnuel run-out
Comments
The End of File Read Feed is petch-
wired through four rezd feed cyc
deleys to SSCi-W so that a speci
out wiil result with the demand in
: substep after the last read channel
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Trip Funch Feed button 3 times.
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Input-Output Units - Cne & Column Carc Unit
Frogrer Type - Interrsl Program
Routine - Ixit rcutine for Mcde I manuel run-cut

Corments

The flow cherts shown in Example & on the fcllowirg peges
illustrete a speeial case using the last cerd to unload
certein records frcm general sterage. In the event that the
ast cerd is not unicue (i,e., like or similar tc those
recedirg it) the End of File Read Feed signal may be used to
et a ccnnector, or asctivate a selector, sc that after ccmpu-
ation, Program Complete Trip Punch Feed and stop cermands,
in eddition to a Track Switch, will be sent tc the & Column
Cerd Unit (es in the preceding exsmple),
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In either case, the card containing the results cf the last
computation may be mamially run-out by depressing the Cwto-I/0
button, on the contrcl panel of the 80 Colurn Card Unit once
ané the Menug® Trip Punch Feed buttcn 3 times,
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Example 10
Mode I1

Input-Output Units - Jne 80 Column Card Unit
Frogram Type - External or Internal program
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POINT 1

COMPUTE ON
READ CHANNEL (-—-——@
DATA

®
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Comments

The demand instruction synchronizes
the Track Switch with the completion
of input transfer of punch channel
data,

A special out may result from a special
condition detected in either channel,
Therefore, if the special condition
detected is pertinent to read channel
computation, it must be remembered
until point (@) where it will be used.

In an internal program, this is done
by setting connectors.,

This demand may be eliminated in an
external program (providing the
programmer knows that computations
between the Track Switches will always
exceed17.5 ms.,) by bussing from the out
of the last punch channel computation
step to the required C-to-I1/0 lines,
to the Track Switch hub, and to the in
of the first read channel computation
step, The Program Complete sets the
80 Column Card Unit to not ready.
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Example 11

Mode 11

Input-Output Units - One 80 Column Cary Unit
Program Type - Internal Progran

Routine - £xit routine for Modz II manuzl run-out

Commeants

Either channel may be the first to run-out of cards in a Mode II operation as
explained previously in the section "Comuunicuation Between The Computer And The

80 Column Card Unit". The exit routine should be programmed to handle either case,
The flow chart, program chart, and plugboard wiring diagram on the following pages
illustrate one method of handllng End of File condition in a Mode II type opera-
tion. (1) The Mode II run-out procedure described in an earlier section of this
manual is applicable when this exit routine is employed. @ The following

paragraphs describe the plugboard wiring.

End of File Read Feed (EQFRF)

The End of File Read Feed hub is patchwired through two cycle delays to the common
hub of column-split selector number one. The two cycle delays cause the EQFRF
signal to be delayed so that it will be received by the computer after the last
data in the read channel has been computed. The nonselect hub of column-split
selector number one is patchwired to the in of unibus four, the out is bussed to
high speed control line W, and to an in hub of unibus three., The out of unibus
three is patchwired to the "pickup" associated with column~-split selector number
one, The unibus arrangement described above is used to prevent undesirable back
circuits. The select hub of column-split selector number one is not wired thus
disconnecting the EOFRF signal from high speed control line W and preventing a
special out, resulting from an EOFRF signal, from occurring with every demand after
an EOFRF, Column-split selector number two, in this example, is used as a holding
control i,e,, since the "pickups" of the selectors are bussed, the pickup of column~—
split selector number one causes the B+ to be routed to the plckup causing both
selectors to remain in that position once they are picked up.

End of File Punch Feed (EOFPF)

The End of File Punch Feed hub is patchwired through a one cycle delay to the
common of column-split selector number ten, The one cycle delay causes the EOFFPF
signal to be received by the computer before the calculation has begun on the last
punch channel card., Column-split selector and unibuses are employed in the same
manner as those associated with the End of File Punch Feed.

Batch Processing

If it should be desirable to employ batch processing the routing of B+ through an
alternate switch, prior to patching to the commons of the selectors used as holding
contacts (2 and 12), will enable the programmer after master clearing the 80

Column Card Unit to interrupt the source of B+ to the selector pickups, which will
cause them to revert to the nonselect position. The input hoppers may now be
refilled, and after run-in, processing may begin on the next batch.,
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*tine, ilJustreted in the flow chart, wiring diegram, and code sheets on the
ng paeges, is designed to read cards from both the read and punch chennels

e of zpproximately 300 cards per minute, depending upon the computation
culred for each card, The maximum computatiorn time allowed for each card,
~“1 g rete of 300 cards per minute is to be maintasined, is approximately
iseccnds.
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The routine illustrated on the following pages recuires the first two Resad

Chenrel cards to be blank, During run-in, (i.e., computer run-in which is not

tc te confused with I/0 Unit run-in) the data from the first five punch channel
cerde zre delivered to intermedizte storage tracks 80Z-844, The data frem the
first two reed chennel cards (blank) are delivered to irntermediate storage tracks
71Z gnd T2Z, The next three read channel cards containing data are then cdelivered
to intermediate stcrage tracks 702-72Z,

Inout ceta transmission to intermediste storage tracks are secuenced as follows:

"irst Punch Chennel Card (data) -—+ 80Z
First Reed Channel Card (blank) —-s 71Z
Sezrch Punch Chennel Card (data) --- 812
Seerch Read Channel Cerd (blank) ——- 727
Trird Punch Chennel Card (data) --- 822
“hird %eed Channel Card (data) —-+ 702
Tourth FPunch Chanrel Card (data) ——- 832
Tourth Resd Channel Card (data) ——s 712
Fifth Punck Channel Card (data) —— 842
Tifth Read Channel Card (data) -—— 722

1"?

n

tion of the gbove events terminastes the run-in by setting a connector
flow chart) which will cause entry to the main program., It will be
f rom the flow chart, that a read and punch channel calculation address
er each transmlss1on of data to an intermediate storage track. This
that, upon entry into the mein program, calculations will be performed
data contained on the intermediste storage track which is tec receive
data in the next card cycle., The overlaying of data upon deta, which hes
t been caleculated, is prevented in this manner,
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o cards in both channels are checked for semsing errors prior to

n, so that computation may be skipped on an incorrectly sensed card.

, the 80 column plughoard program, instructed by patchwiring, will
cause the Unit to stop at the time the error card is received in the output
norper. This precedure enables ithe programmer to exarmine the error card for the
cefect, end to texe errropriste ection es dictated by the nature of the errcr,
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to the corputer plugboard beczuse of z laeck of internsl storege f
werds, a demand substep mey be inserted just priocr itc ihe punch and

¥
4
+3

ol
v cb

Qs+
o

M i3 ¥
]
2t D
'

(e]

«t
' ),

Q
8

channel data celeulastion seguence, When special condition aubs,
sensing errors end end of file co “_a.t ons, are p tchwired to low
control limes 1o piﬂkum selectors on the computer p;ugboa“d~(1n c
the nrog* am), the step out of the "set punch channel calculztion
sed tc the demend substep, and througq & prograr select,
e selectcr chein represented by connectors 2e, Zb ancd 2c in t
¢ trecks for read hanne1 date and four tracks for punch charnel
recuired when an externsl demand is utilized iz this manner,

1)}
I
[0]
O

Oty
o o
|

2.

[

]

e

m
Q30

m <!
e LR

3

..

o
¥,
()
1l
{\\
¢

m

*

|
1 m cr
® =z O St

[}

ct @

Y
]

e

r
o T IIN G R U  T J

(4]
oty Y @
m o W

1
o
H
)

85



START

DEMAND

YES

NG
v
TS

1O%

PUNCHE CH. INPUT 5C READ CH. INPCUT PUNCE CH. INPUT READ CH. INPUT
DATA TO 1 OF 5 DEMAND NOI s TRF DATA TG 1 OF 3 STORAGE ADDRESS STORAGE ADDRESS |
INTERMEDIATE CEH. TPF  SK INTERMEDIATE CEH. INCREASED EY 1 INCREASED EY 1

TS REN IN -
SET READ CH SET PUNCH CH paly PRUGRAN
READ CE. < PUNCE CH, < AD CH. L UNUE L

®—>< INPUT STOR@ﬁr)C;pUT STORAGE\ CALCULATION CALCULATION __,@

ADDRESS :- 737 ADDRESS: 837 ADDRESS ADDRESS :
RESET BEAD CH. RESET PUNCH CE. @ e
INPUT ADDRESS INPUT ADDRESS
- TG 70Z T0 80Z
v
.3t
3a READ CH. COMPCUTE ON 3b _)@
Z DATA-> ETE READ CH. )
FOR CALCULATICN DATA
PUNCE CE COMPUTE ON

: FOR CALCULATION

J YES
3 MORE READ 5 MORE PUNCH
CH. CALCULATIONS | |CE. CALCULATIONS
THEN PUNCH CH. THEN READ CE.
ONLY ONLY

DATA-> ETE

> PCNCH CE.

AT
bAalAa

- .
| . D& > , 3b

—(5)




Model T UNIVAC® File-Computer Program Chart

Customer Frogrammes o Revisizne o Frvinien: o *rogrom Ne
e wer Dete °age_ﬁ_cf.i_
Applicction Inecaes m TResien B kevizions B Dave insrciiee
/70& [ i e X o et Do Tiove oy
instruction NETRLIT TN I TED - - LINE
SRS :
Location N "' EEY ReMmnhe NC.
/4 %
/4 © _COo& _CerL Ot 0o C

4L e _oee ooo oot e £
Sl O¥PR ALL FsE LT A i Semcteu¥:
/4l ¥ _o¥R pLe Sor FT L 4

Ll & c¥Yx A0 A 23 AT A (
Al b e ¥ E AL L 702 BTOH N\

lYe 1%/ €5 419 OFA Demond e TS~ .;aec,;q/ Gut re Step K717
j_&_L iﬁ_E_A_A_ﬂ__ﬁ&O_E)_ﬁI_A_ _/_&om;ﬁp ﬁ fvc(__\."*mw'zf_.éﬂ}a&tﬂafo K:Jaf(

SO jOe SO [n (b L) iRy e

. L esmed iake Stemn 4)4‘ #ec A’Lféf_i_f_sf_éi) _____
LA L Kt STE e 2 0 A Lemencle TS PC, _7:5:~7P: n

442  _oya L0040 (7/2) BT L TReusteg £ nd (honnes { Tnput data Yo mﬁ’-i 2 ,

__sater mediaXe jﬁota; e 7hRcSs (7o -Z_Jﬁ)

S s ¥ E et e~ S/ fAnw*%'u_fgu?"#c_fi._-#?p/u; beond S '?{:/c \f/.'_____ii_
¥

Ko /e C v AL 4 _f_:'\*//’?ad'rf; & Sectrom e X TmsYauchea 15
el (T 15/ 16 |
£ o« te o ¢ BC L I3 SfrediA, o Sectiow o¥ T tE2 17
I 2 i 1t S Lb A CR . Fa S, »‘;&_f "”"5,} (== S%G,p = ‘“6'} 18 |
S Ll b sLba oy 4 S & Fezer W Section oF Fus 4 Fe ZoZ 19
5& vt :u_n._Cf Emafs= SHep Ay (=7 St #5E 20
LAWY . 59 Feser s seckion ok J‘a iy Y Foz 21 |
g7 w ¢ 54 AAA_@_ LT Lend 4__!45_/350 IsTCES o «"K;Z;,o»eétx’ oa 22
fef VI o ‘ 23
SE st QLN PRE Ar S Send /86 = Prs 24
IYS e s 48 sdb G A 4L Seks 2 Aded 25
L& _isc 99/ [eé & Suld j@f/gﬂﬁ C%mwﬂﬁ,{:__& /ce/a m.._/a_ﬁfgﬁ'é 26 |
LY T LS _t¥ s bbb £F /.{Aﬂj)é ?a»v?(ﬁg_éfv‘ /{e;_ /cwf_&#}‘?o 4 27
S9 Y ___VeEL [CE] L2 Afagﬁ A e ,Mﬁd_{zu z:.fsaef&/mq, 28

fog_ﬂ./_ 29
S 4F 3 9c¢ 2%/ yso S & Sa #~ fhench C4 Am/_ca_/cuz:fn&gy_ﬁe{{safﬂ_
449 s RnA fem (l¢0) 4T & inxww Ko Tt 150 Lot 0] ons Beun—=ros 3]
s oo (o] 400 s02 FT A zzpud‘u- Juz,ﬁﬁéﬁymj Leke Ko 3 7B 32
Lo & 0 empu )‘& /;a,./ 33

,ﬁzr/_g g—ﬁwﬂf Cone Chawmes Deta 34

35

'/ar Lo t&/ //6.1)63‘&5 ke & % Sa 36
Lo, (208) AAL L0Z Pr Al TRaustee Head Cheswe? Doy %o 678 37

f”@ eO@?g ) l/;au/ i 38

39
' ‘ : 40
87

°FNTEs
)

U1356.1 7 n)



Model 1 UNIVAC® File-Computer Program Chart

Customer Frogrammed by Revisions by Revisions by Program No.
Date Dote Date Page_=2. of =
Application Checked by Revisions by Revisions by Date Instalied
i Daote. Dote. Date by,
instrucrior INSTRUCTION WORD LINE
. T - = v REMARKS NO.
/o & i 1
T f@m{,p«r!":b ond, Chonme/ Lnka 2
T = N 3
: G < A . y I & f:[-e_r..?‘:. ‘,';auwec%alz S Ko 34 4
| 5
R 0% F b b 4y 5 TT & Teed HMSCL ¥ Som KL -7 Fraos 7
Y. s O+ B sp o4 Ye s  TL s Jeadt ML e Lo P2 Eamir whew ?{me 7°S ~o 8
: KSa~/s Eemox : - 2]
a8 S 7 L b L Y=J TT B Test MSCL "2v fen PSS Frpen whew Hemwe 10
[ s AKBER-r Errek : 11
Yas 4o 4 Fex  Yas UT A Lpntay e Bfp Tir Indicedes o KSR~/ £rRok 12
¥ et ¥R3 ¥ae HYeas_ ud 4 ,_t:cl_Z’_;? so M .Z.W/'Na!r'c#)/e:aa a=-s QL 13
LS FgseA .y, - 14
K2 4732 se s J¥EL T L Se# QonnecXoe = Yo 54 15
Yo 2 (ot l ¥ms Yo ¥ UT A SeseXs w SecKlew of T FA T,/ 16
¢ > L £ g4 F LY r ad A Y LZN/JCC)Z@P 2 Xp 5 Q- 1]._
o }8‘
19
ﬂ 20
21
22
23
24
_ 25
26 |
27
28
29
30
31
32
33
34
35_
36
. 37
38

39
ok

vy o TENTE
P 3I8E
JI1358, .

- 88



B
0as0Qj0s80D
PuT IN 'OUT . IN
0101040
CYCLE iDELAY
020,050

c

0301080

01 0o—0—0

ouTt N

Oz
CYCLE DELAY

O3

RWI
O O
o

40
SC
o

gy
O

0-0O

3/0
N

RS2
O

F

ILE
RFO
O O O O

OlO{OSO
C20|1060
CYCLE DELAY
030£07o
0s0|080
buT N 'OUT IN
OIOIOSOuJ
0:0l060
CYCLE | DELAY
030,070
@]

STORfL—c2 B 28 10 W6 Ho & otz il o
o 010 Z O OO0 0 O O
Y= 2 50

20
m

O;O
Oz

S




Example 13

Mode I

Input-Output Units - One 80 Column Card Unit
Program Type - Internal Program

Routine - Read-Sense two error recovery

Comments

The flow chart and wiring diagram designed to handle this.condition are on the
following pages. The 80 Column Card Unit will stop at the end of the card cycle
in which the error occurred as previously stated in the section dealing with
Error Detection and Recovery. The operator may, by referring to lights on the
adapter displey panel of the 80 Column Card Unit determine the type of error
detected by the Unit.

If the error detected was the result of a faulty comparison at the Read-Sensing 2
station, a CMP R error will be indicated on the display panel of the adapter, the
operator may, by reading the COMFARE R neons, determine the buffer position
(word and character) which do not agree.

In the event that a Trip Read Feed command accompanied the control information
initiating the cycle in which the error was detected, an error signal will be
emitted from the RS2-1 hub on the 80 column plugboard when the RS2 card control
reset button is depressed, If the control information, initiating the cycle in
which the error was detected, did not contain a Trip Read Feed command (intermit-
tent feeding of read channel cards) the error signal will be emitted from the
RS2-2 hub on the 80 column plugbo=rd, when the RS2 card control reset button is
depressed,

In either case (RS2-1 or RS2-2) if the error could not significantly affect the
results, it may be expeditious to process the card without correcting the error,
If the error needs correcting before processing, provision must be made to skip
calculation on the card so that it may be corrected and processed later, In Mode I
operation, the following example illustrates one method of handling sensing errors,

Problem: If the error resulted from incorrect sensing of data in card columns
15-30, process the card as usual* and also punch & 12 in card column 41 (a column
containing numeric data)., If the error is in any other column, skip calculation
on the card; stop the 80 Column Card Unit when the error card is received in the
output hopper. :

* As an example of a noncritical error, assume that columns 15-30 contain an
address to be inserted in a field in a URA, This asddress is not to be used
until several runs later, Other data on the card is used to update balances in
the URA as part of this run, Thus, the updating data must be corrected immedi-
ately if in error, but the aadress can be corrected at any time before the run
in which it is used. It may prove to be expeditious to separate the address
errors (by marking them with an overpunch) and correct them (if theré are any)
as part of a later run rether than slowing down the particular run in which they
occurred,

9C
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EQUIPMENT LOGIC

Although many of the problems ir this manusl can be hancled without understanc-
ing the logic involved in the twc modes, the fullest utilization of the 80
Column Card Unit depends or the programmer's comprehension of the logic of the
Unit, This discussion of the logic behind each mode is presented with that endg
in mind.

MODE I

In Modé I the read channel functions as the input to the Unit while tke punch
charnel functions as the output, Figure 6 and TableIII show the sequence of
the more importart functions from a programming viewpoint, ana should be read
an@ studied in conjunction with each other to assist in urderstanding the
Frocess,
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Cycle

Table III - Equipment Logic in Tabular Form Mode I

Read Feed

Card A is in the input hopper. The lst Program
Complete and Trip Read Feed signals are received
initiating Cycle 1.

Card A moves into the RW1l station where it is
positioned and held,

The 2nd Program Complete and Trip Read Feed
signals received initiates Cycle 2, causing the
card to start moving into the RS1 station,

Card A moves under the brushes at RSl and is sensed,
one row at a time, starting with row 12, The data
sensed is brought out to the plugboard at 80 hubs
labeled RS1 which correspond to the 80 columns of
the card. Format and editing is possible at this
time as the hubs may be patchwired to any of 120
hubs lebeled Read-Input Storage hubs, When patch-
wired in this manner data flows behind the plug-
board into a 120 character core buffer called
buffer A, Read-Input Storage positions which are
not wired record "no punch" in the corresponding
position of buffer A; that is, any previous data in
those positions is erased, The data in this buffer
is in card code,

The 3rd Program Complete and Trip Read Feed received
initiates Cycle 3¢ Card A starts into the RS2
station,

Punch Feed

Card A!' moves into PWl, is positioned
and held when the Ist Program Complete
and Trip Read Feed signal is accome
panied by a Trip Punch Feed,



Cycle B Read Feed Punch Feed

3 Data from Card A, in Read-Input Storage positions
flow from buffer A through the translater, which
corverts it to Univac 7 level code and onto the
inmput~output track connected to the card unit, The
data flows onto the drum consecutively [rom the
least significant character of word 9 through the
most significant chsracter of word O,

3 Card A moves under the brushes at RS2 where it is
sensed one row at a time starting with row 12,
Data sensed is brought out to the plughoard at 80
hubs labeled RS2 hubs which correspond to the 80
columns of the card, These hubs may be patchwired
to any of 120 hubs labeled Read-Check hubs, The
circuitry of the unit is so copstructed that when
patchwired in this manner, data flows back behind
the plugboard to a one bit comparetor where it is
compared with the corresponding bit position from
buffer A, If an error is detected, the card unit
stops at the end of the cycle,

4 The 4th Program Complete and Trip Read Feed signal
received initiates Cycle 4, cansing Card A to start
moving into the [2 station, An automatiec Track
Switch makes dats from Card A available to computer,

4 The computer may now operate on data from Card A.

5 The 5th Program Complete and Trip Read Feed signals A Trip Punch Feed signal received at
received, initiates Cycle 5, Card A starts moving this time will cause Card A' to start
through the R33 station., A Track Switch makes the moving from the PWl station into the

output results availsble to I/0 unit, . PS1 station,
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Cyecle

Read Feed

An output transfer tekes place where 120 characters
on the I/0 track connected to the card unit are
consecutively read, starting with the least signif-
icant digit of word © first. The data flows
through a translator which converts each character
to 80 column card code. From the translator the
data flows into a 120 character core buffer called
buffer B, Data is now in card code in output
storage positions,

Card A moves under the brushes at RS3 where it is
sensed one row at a time starting with row 12, Data
sensed is brought out to the plugboard at 80 hubs,
labeled RS3, corresponding to the 80 columns of the
card,

This data can be used at the programmers descretion,

Punch Feed

Card A! is moving toward the brushes
in PS1,

Card A' moves under the brushes at

PS1 where it is sensed one row at a
time starting with row 12, Data
sensed is brought out to the plugboard
at 80 hubs, labeled PS1, correspond-

"ing to the 80 columns of the card,

Note: Card A' is primarily used for
receiving the output information
resulting from calculations on Card 4,
Thus it may be a blank card or conteain
a small amount of prepunched data.

PS1 hubs patchwired into eny of the 120
Punch-Input Storage hubs allows data to
flow back behind the plugboard into a
120 character core buffer called
buffer M, This informaticn is in
Punch~Input Storage positions in card
codes
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Cycle v Read Feed
5 Card A is moving into the output hOpper,
6
6
6

Punch Feed

At this time buffer B and buffer M are
combined in buffer M, If both buffers
have data in any identical storage
positions, the result after the combi-
nation is a merge of the data in these
identical positions, For example, if
buffer B position 30 contained a G (12
and a 7); and buffer M contained a 6;
the resulting combination in buffer M
would be 12, 7, 6, Thus the output
data from Card A in buffer B is combined
with any data in buffer M (probably
from Card A') and put in buffer M.

The 6th Program Complete and Trip
Punch Feed signals received from the
computer initiates card Cycle 6, Card
A' starts moving into the punching
station (PP1),

During this time 12 clock enables are
sent to each of 120 hubs labeled
Output Storage corresponding to the
120 positions in buffer M, If any of
the data in buffer M is to be punched
in the card, the enables from those
positions must be wired to the desired
column in the Storage Punching Section.
The enable then flows behind the plug-
board and allows the data from the
corresponding position in buffer M to
set up the appropriate punch actuator.
Buffer M is not altered by this process.

The contents of buffer M is punched
in Card A' and only those positions wired
to punch are recirculated to buffer M,
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Cycle Read Feed

Punch Fe:

The 7th Program Compl:
Punch Feed signals fr
puter initiate Cycle
moves into PU2 and is
until next Program Co
is received.

The 8th Program Couplete and Trip
Punch Feed signal from the computer
initiate Cycle &, Card A' moves
into the PS2 station,

Card A' moves under the brushes at
PS2 where it is sensed one row at a
time starting with row 12. Data
sensed is brought out to the plugboard
at 80 hubs labeled PS2 corresponding
to the 80 columns of the card, When
PS2 hubs are patchwired to any of the
120 Punch-Check bhubs the data numbered
in card columns will be compared with
the corresponding position of buffer
M. In this manner the sensing and
punching of Card A' are checked, (Note:
Buffer M is actually a 360 charscter
buffer so that cards following A' will
be read into second and third sections
of M, As Card A! data is now read out
of M the first secticn can be used for
the 3rd card following Card 4%,)
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MODE II

In Mode II both the READ FEED and the PUNCH FEED may function as inputs to
the Unit., The Read Feed operates only as a card reader while the Punch Feed
operates as a Read Punch Unit with the ability to punch in the same .card from
which it read.

Figure 7 and Table I show the sequence of the more important functions from
& programming viewpoint, and shouid be read and studied in conjunction with
each other to assist in understanding the process.
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Cycle

Table IV ~ Eguipment Logic in Tabular Form Mode TI

Punch Feed

Card A' is in the input hopper., The lst Frogram
Complete and Trip Punch Feed signals received,
initiate Cycle 1, Card A' starts moving into the FWl
station,

Card A' is moved into PW1l, positioned and held.

- 2nd Program Complete and Trip Punch Feed signal

received, initiates Cycle 2, Card A' moves into I'S1
station (Unit goes "not-ready" when the Program
Complete signal is received).

Card A' moves under the brushes at FS1 where it is
sensed one row at a time starting with row 12, Data
sensed is brought out to the plugboard at 80 hubs
labeled PS1, and numbered 1-%0 corresponding to the
80 columns on the card. Format arrangement and
editing is possible at this time as the data may be
patchwired to any of 120 hubs labeled Punch-Input
wtorage, numbered from 1-120 corresponding to the 120
character positions on the input-output track. Data
flows behind the plughboard into a 120 cheracter core
buffer called buffer M. The data in thi: buffer is in
card code,

Read Feed

Card B is in the input hopper. VWhen
the lst Program Complete and Trip
Read Feed signals are accompanied by
& Trip Read Feed card B starts moving
into the RW1l station.

Card B is moved into RWl, positioned
and held,"

Card B moves into HS1 when a Trip Read
Feed signal was also received with the
Program Complete,

Card B moves under the brushes at RS1
where it is sensed one row at a time
starting with row 12, Data sensed is
brought out to the plughboard at 80 hubs
labeled RS1 and numbered 1-80 corre-
sponding to the 80 columns on the card,
Format arrangement and editing is
possible at this time as the data may
be patchwired to any of 120 hubs
labeled Read-Input Storage and numbered
from 1-120 corresponding to 120
character positions on the input-output
track., Data flows behind the plugboard
into a 120 character core buffer called
buffer A, The data in this buffer is
in card code., Read-Iinput Storage
positions which are not wired record
"no punch" in the corresponding
positions of buffer A; and, when trans-
lated to Univac code, result in a space
corde being recorded in that position,
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Cycle

Punch Feed

Data contained in buffer M is translated to Univac
code and recorded on the input-output track connected
to the unit. ' :

Unit goes "Ready“.i
effect,

Demand and Track Switch take
Card A! data becomes available to computer,

Compute on data from Card A'; if any data resulting
from Card A calculations is to be punched into Card
A', Transfer computed data to output track,.

3rd Program Complete, Trip Punch Feed, and Track
Switch signals received initiate Cycle 3, Card At
moves into PPl station.

Card A' output data becomes available to input-
output unit.

Output transfer of calculations on Card A' occurs,
Card A!' output data flows from input-output track
connected to the Unit through a translator into a 120
character core buffer called buffer B, The entire
120 characters on the output track are thus recorded
in buffer B in output storage positions in card code,

During row 12 time 120 enables are generated, one at
each of 120 clock times, and are brought to the plug-
board at 120 hubs labeled Output Storage, and
numbered corresponding to the 120 Output Storage
positions represented in buffer B, Any positions
which are to be punched are patchwired to the desired
punching column as represented by one of the 80 hubs

Read Feed

Waiting

Track to receive Card B data becomes
available to input-output unit,

Input transfer of data from Card B
takes place, Card B data flows from
buffer A through translator onto
input-output track connected to the
Unit «

Unit goes "Ready" when input transfer
complete,

When a Trip Read Feed signal is also
received, Card B moves into the RS2

station, Card B data becomes avail-
able to computer,

Computation begins on data from Card B,
(Note: Computation on the previous
card, Card A, occurred 1 cycle earlier,
or at Card A* time 400 ms on this
chart.)

Card B moves under the brushes at RS2
where it is sensed one row at a time
starting with row 12, Data sensed is

‘brought out to the plugboard at 80

hubs labeled RS2 and numbered 1-80
corresponding to the 80 columns on the
card, These hubs may be patchwired to
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Cycle

Punch Feed

in the Storage Punching section of the plugboard, The
enables then allow the data from the specified

storage positions to set up the punching actuator for
row 12 in the specified columns, The circuitry is so
constructed that positions in buffer B which are not
wired for punching are cleared to the "no punch" or
"space code" state,

The above operation occurs 12 times; once for each row
on the card. Thus at the end of row time all punching
actuators are set according to results of computations
on Card A%, Card A' is being positioned under the
punching dies.

Computation starts on Card Bt,

Card A' is punched.

The 4th Program Complete and Trip Punch Feed signals
received initiate Cycle 4. Card A! starts into the
FW2 station.

Card A' waiting.
The 5th Program Complete and Trip Punch Feed signals

received initiate Cycle 5, Card A' starts into PS2
station,

Read Feed

any of 120 hubs labeled Read-Check
hubs, The circuitry of the unit is

so constructed that when wired in this
manner, the date flows to a one bit
comparator where it is compared with
the corresponding bit position from
buffer A. (Note: Date coming from
buffer A for comparison is the data
read into buffer A from Card B--i.e.,
the same card that is now at RS2,)

If there is an error the card unit
stops at the end of the cycle.

Computation on Card B is complete,
Note: Computation gnd checking of
sensing take place at the same time,

Waiting

When a Trip Read Feed signal is also
received, Card B sterts into RW2
station,

Card B waiting.

When a Trip Read Feed signal is also

received Card B sterts into RS3
station,
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Cycle

Punch Feed

Cerd A' moves under the brushes at PS2 where it is
sensed one row at a time starting with row 12, Data
sensed is brought out to the plugboard at 80 hubs
labeled PS2 corresponding to the 80 columns of the
card, When patchwired to any of the 120 Punch-Check
hubs, data will be compared with data in the
corresponding position of buffer M, (Note: Buffer M
is actually a 360 character buffer so that cards
following A' will be read into the second and third
sections of buffer M, As Card A' data is now read out
of the first section of M, this section can be used to
record , the data from the 3rd card (Card15!')
following Card A'.) Thus the sensing and punching of
Card A' are checked at this time,

Read Feed
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Figure 8. Plugboard
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