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INTRODuC'!'ION 

The File-ComPUter 

The 1:tivac File-Computer, a medimn. sized member of the FeDington Rand fan:ily 
of e:ectronic computers, is distinguished by its building-block versatility. 
A central computer, at the present time, may be combined "'~th 1 to 10 large 
cs.pa.city, random access storage drums, and from 1 to 10 input-output units. 

Inpu~-Output Devices 

Each of the input-output devices is designed for a specific purpose; any one 
or a.1~ of them may be added to the computer to accomplish desired applications. 
Perhaps the most ilnportant feature of the input-output units is their ability 
to share operating ti.me with the storage drums and the central computer so 
that a.11 may operate silrultaneously under control of a single program. An 
instri,;.ction to an input-output unit or instruct.ions to several input-output 
units may be initiated without causing delay in the computer's execution of 
logical or a.rith.rnetic operations. A program from any source is therefore 
avills..ble in the operating memory of the computer at any required time, and 
all de.ta processed by the program is either stored in the centrs.1 computer or 
sent tc an output device. 

The 8C Column Card Unit 

Cne of the input-output devices available for use in a Univac File-Computer 
Syst~ is the 80 Column Card Unit vi th Post-Read Checking and Post-Punch 
Check~ng. The complete unit includes the card processor and an adaptor. 
The card processor has two ehannels, a Read Channel and a Punch Channel each 
·with separate input hoppers and separate output hoppers. This manual de
scribes the operation of the 80 Column Card Unit, and eonta.ins computer pro
gra.rrm:ing examples, wiring examples, instructions and other pertinent infor
matio:i. 

~~e of the 80 Column Card Unit 

Many finns,renting or purchasing a Univac File-Computer, use an 80 col'UlD!l 
card in their current tabulating installations. Since their company data 
processing operations are already geared to tt.is card, many of these firms 
prefer to use the 80 column card in computing operations. The 80 Columi 
Card Unit is designed for this purpose. 

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

lo the ability to read input data recorded on 80 column tabulating 
cards in standard 80 colimn card code, translate this code into 
Univac 7 level code, and record the data in any desired format in 
the computer memory; 
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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 i..sbulating cards. 

I 

Additional features of the 00 Column Card U1:.~ t include checking of the card 
reading, checking of the card punching, advaucing the stack of cards in either 
of the two input hoppers independently of each ~ther, 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 ca.rd input unit (reading fron! 1i:wo 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 staok of cards, 
and punching into a second stack, 

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

The 80 Column Card Unit is control1ed 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 cards, 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 
shovn in Figure 1. 

PUNCH CHANNEL 

INPUT 

HOPPER 

READ CHANNEL 

PUNCH 
WAIT 1 
(PW 1) 

PUNCH 
SENSING 1 

(PS 1) 

PUNCHING 
STATION 

(PP 1) 

PUNCH 
WAIT 2 
(PW 2) 

INPUT l READ READ· READ READ 
WAIT 1 SENSING I 1 SENSING 2 WAIT 2 

HOPPER - /~W 1 ),~).) ,·, ~5 2) - (RW 2) 

- PROCESSING STATIONS 

Fig., 1 
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OUTPUT 
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READ OUTPUT 
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The Unit operates in cycles, each card cycle being initiated by a nProgrmn 
Complete11 (PC) command originating from the computer program. This command 
indicates that the processing of a card has been completed, and that either 
or both of the two following acts may take place: 

1. the results of computation should now be pur1ched in an output card or; 
2. data sho~ld no~ be read in from the next card. 

In a card cycle, the cards may advance through one processing station. To 
advance a card from ::tead Wait 1 (RWl) or Punch Wait 1 (PWl), commands called, 
''Trip Read Feed 11 (TRF) and nTrip Punch Feed" ('IPF) are required in addition 
to a Program Complete signal. The Unit is so constructed that cards cannot.be 
held in the unit after they have passed the ~or ~ stations. Five card 
cycles are required to moYe a card from the input hJPper to its respective 
:mtput hopper. One card cycle requires 400 milliseconds; the total processing 
time required for one card is 2,000 milliseconds; and the effective rate in 
either. channel is 150 cards per minute since cards can move through· all five 
stations in a char...nel simultaneously. 

The operation of the 80 Column Card Unit consists of c~rtain basic opera
tions performed in a standard sequence, which may be modified by control 
co:mr:ands and plugboard patching. ·The various types of operation are divided 
into two categories called Mode I and Mode II. · 

Mode ... 

In Mode I the Read Channel fun.ctions as the L'lput of the Unit, and. the Punch 
Channel functions as the output of the Unit. Cards are read in the Read 
Channel, while blank or prepur:iched cards are fed through the Pu.ri.ch Channel 
to receive the output data. 

Mode II 

In Mode II both the Read Channel and the Punch Channel :may function as inputs 
to the computer. ~owever, "The Read Cha..11nel OJ:erates as a card reader onlyJ 
while the Punch Channel operates as a card reader ~'ith the additional ability 
to punch in the same card from which it read. 

INPUT MEDIA 

The 80 Column Card Unit accepts as input media only 80 column tabulating cards 
which are divided vertically into 4 zones •. The top cc..rd zone is called the 
"1211 zone, the second is called the n11n or "X" zone, the third is called the 
no11 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 A, for example, is formed by a n12n punch combined with 
11 1n punch, the letter B by a "12n punch combined with a "211 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 shmvn in Figure 3. 

3 



ABCDEFGHIJKLMNOPQRSTUVWXVZ-618,.#@l•/%:14 =<?rtI Pli+ 
111111111 I I I I 

111111111 I II I 
0123456789 
100100000001111111101110110111111111000010000011oooaoooooooooooeoooooooaoooooooo 
••••••r•••"uqw••o•qannnMa•a•••~•»M••n•••~~uu••n•••flUP~••P•••~••M••O•••nnnM••n••• 
1 I 1 1 I 1 1 1 1 1 I 1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 I 1 I J 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I 1 I 1 1 I 1 1 1 1 1 1 1 1 1 11 1 I I 1 t I 1 1 1 1 1 1 1 1 .1 I 1 1 1 

22122222222122222222122222221222222222222222222212222221222222222222222222222222 

i13l33333333l3333333ll3333333l3333333333lllll33333l33333l33333333333333333333333 

.,.,,,,,,.,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,, •• 1•1•••11444414444444444444444444444 

llS15l55555555l55555555l5555555l555555555555555555555l5555l555555555555555555555 

••• , ••••••••••••••••••••••••••••• 6661861666666&6&666&&1&&&61&&6666&8611&86811111 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

··································••••••111111•1•••1•••••••••11••··············· 
·························••l•••••••l99l9999911999999999lllllll9999999999999tttlt 
111111rat•uuaM••n•••n•»•a•a•a•n•••••••••~oaM••••••MRDN••n• ••aaM••n•••nnnun•n••• 

80 Co hnnn Card. and Codes 

~ 0000 0001 0010 0011 0100 0101 0110 0111 1000 IOOI 1010 1011 1100 1101 1110 1111 

E 
I 0 0 I 0 I I 0 0 I I er I 0 0 ~(I· 00 honor•> (a'poce) - 0 I 2 3 4 5 6 7 8 9 ' a 0; 

9-1 no punch II 0 I 2 3 4 5 6 7 8 9 12-4-8 12 VJ;-~~ 
J/~O I I ~o I 0 0 I I 0 0 I 0 I ~'l)- 0 

01 
. /,/ 

~ A 8 c # @ ~·r /r . . D E F G H I ~V/, 
1----1 

,i-:'2/ 0-3-8 12-3-8 ,9r8/ 12-1 12-2 12-3 12-4 12-5 12-6 12-7 12-8 12-9 ~-8 ~iY,, 4-8 

~2 ~ ~~I ~f~ 
I 0 0 I I 0 0 I 0 I I 

~ 10 ~~ J K L M N 0 p Q R • • 
IL~-,3/ /975/ / , / /1r1/; 11-1 11-2 11-3 11-4 11-5 11-6 11-7 11-8 11-9 11-3-8 11-4-8 /i-;6/ 

I I 0 I I -~~I ~O /;/O ~ V 
0 0 0 I 0 ~O' ~ 11 i I~ ·f3Z ;%:2 +;:( I s T u v w x y z % 0 'Ai/ ~, / / / / / %,; 

L..---.. ~ 9-4/ L~-6/ / i-2 / /7L-.8j'; 0-1 0-2 0-3 0-4 0-5 0-6 0-7 0-8 0-9 0-4-8 l/7.L._4/ _1,_ 12-'. 

ft'acili ties for the translation of the codes shown cross-hatched 
are optional (approxi.mutel.y 6 chassis). In most casen each 
e~·1:_.t.r·n.ett<:: :: .. '\:! ·~ L~· ~--~orr~·!~~ : .. urjd !.!'!,~; !~'r•i vur~ ·:~.;·di'; "i ~-) thu t w!·L:. ch is 
d, · ...... 
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Ii\STRUCTI ON REPERTOIRE 

Di~C'C.Esion 

The 80 Colurnn Card Unit is able to exec~te a..~y of the following six control 
co!!l!:E .. !1ds: Program Complete, Trip ~ead Feed, Trip Pu.nch Feed, No Check-Punch, 
SkiF, and Stop. The Program Complete is the or..ly com."'!la."1d which initiates 
any action. The other five commands are referred to as conditioning commands 
sir:~e they are net executed until a !I Program Complete!! is received by the 80 
Column Card Unit. 

Prog=am Complete 

The P:-ogram. Complete command<- initiates a card cycle in the 80 Column Card 
Unit when received \dth, or subsequent to, either Trip Read Feed, or Trip 
Punc~ Feed, or both. A Program Complete command should never be transmitted 
to ~he 80 Column Card Unit alone. 

Tri::. ?~ea.C Feed 

The Trip Read Feed coni.mand* conditions the Unit so that when the next (or 
con~t:.rrent) Program Complete is received a c~rd wil1 advance from 2ead ~ait 
1 station through Read-Ser.sing l station during the next card cycle. 

Tri-c ?unch Feed 

The 'IriP Punch Feed commancf conditions the Unit so that when the :;.ext (or 
conc~r~nt) Program Complete is received a card will advance from ?..met hait 
1 st:ation through Punch-Sensing l station during tl:e next card cycle. 

No Check-Punch 

No Check-Punch command conditions the Unit so that ~hen the next (or con
current) Program Complete is received checking \dll be suppressed when the 
associated card in the purLch channel moves through the Punch-Sense 2 station 
if t~e operation is Mode I. In a Mode II operation checking is suppressed 
when the card in~tiating the No Check command* moves through the P...mch
Sense 2 station. In either mode, checking will be delayed until 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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The Skip command* conditions the Unit in either mode, so that when the next 
(or concurrent) Program Complete is received, the skipping of punching will 
be delayed until the proper card is in the Funch Punch 1 _station. 

The Stop command* 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 Channels. 

* The computer initiates the command as a result of calculation on card data. 
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COMMUNICATION BEl:WEEN. THE OOMPUTER 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 Programmer1 s 
Manual. 

In the UFC Model 0 System, tYo sets of control lines are used: Input-Output 
to Co~~ter (I/0-to-C) control lines and Computer to Input-Output (C-to-I/O) 
control lines. In the UFC Model 1 System, three sets of control lines are 
used: the same two as above and High Speed Input-Output to Computer {HS 
I/0-to-C) control lines. 

Demand 

The .80 Column Card UDi t is "On Demand" when the computer originates a Demand 
In sigr.e.J., and re:nains On Demand until another I/O Unit is demanded or a 
Master Clear is given. 

As a result of the Demand In signal, the lov speed computer to input-output 
control lines, and the input-output to computer control lines are connected 
to the specified I/O Unit. The demand circuits 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-output control line will either, affect the Unit if it is on demand at 
the t!me the pulse originated, or, (if it is not on demand at the time the 
pulse originated) the signal over the computer to input-output control line 
'Will 'be lost. 

Ready Gr Not Readv Status 

The 80 Column Card Unit may be regarded as being in a "Readyn condition at 
that time when the input transfer is completed. The table below (Table 
I) lists the eoniitions governing the Ready (or Not Ready) status of the UD:i.t 
in either Mode I or Ilo 
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r 
I 

0.. 

CYCLE TIME 

f.:..ny time in the 
card cycle 

TABLE I 

MODE I - READY STATUS 

FUNCTION 

Program Complete 

COMlf.LENT 

Causes Unit to assume 
"Not Ready" status. It 
then remains in "Not Ready" 
status until next input 
transfer is complete. 

b. 015-020 ms* Input Transfer "Not Ready" to "Ready" I 

I Complete Unit remains in 11 Readyu I 
! status until next "Pro- i 

II gram Complete" is received. i 
----~----------------------~--~------~----------~~---------------____j 
* After point in card cycle where Program Complete can actually take effect. 

!his allows 380-385 ms., for computation, if computation is not beg.i..~ 
until the 80 Column Card Unit is ready. 

MODE II - READY STATUS 

FUNCTION 
. 
[l. Program Complete 

!2. Completion of Punch 
Channel Input 
Transfer 

i3. Demand and Track 
Switch 

i . 
I 

• Completion of Read
Channel Input 
Transfer 

,5. Program Complete 
I 
I 
I 

COMMENT 

Causes Unit to assume 11 Not 
Ready" status. 

"Not Ready11 to "Rea.dyn Unit 
remains "Ready" until next 
DEMAND and track switch 
occur. 

"Ready" to 11 Not Ready'' the 
track svitch makes the Read . 
Channel I/O track available for l 
input transfer and Punc_h Cha."lne] 
data available for computationo 

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

"Readyn to "Not Readyn 
starts repetition of cycle 
described in 1-4. 
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Demand Out 

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) there ~an be no 
special conditions present in the High Speed Control lines. 

Special. Out 

A Special Out, like a Demand Out, requires three conditions: 1) a Demand In 
pulse, 2) the 80 Colum..~ Card 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/J
to-C control lines are available only in the UFC Model 1. fart of the demand 
station ci!"cuitry consists of four (HS) I/O-to-C control lines designated as 
~, X, Y, and z, over which control signals can be sent from the 80 Column Card 
Unit to the computer. 

(HS) I/0-to-C control lines may be activated (through patchcord wiring) on the 
80 CoJ:..un..~ Card Unit plugboard 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 Control Lines (I/O-to-C) 

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/0-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 upon which 
condition occurs first. At the end of the ce.rd cycle, the 80 Column Card 
Unit automatically discontinues the I/0-to-C control line signals, ca~sing 
the activated selectors to be dropped out. 

In a Mode I operation the I/0-to-C contro'i line signals e.re not discontinued 
until a Trip Read Feed com:nand is received by the 80 Column Card Unit and 
executed. This enables selectors in the computer, which are picked up directly 
from I/0-t.o-C control lines, to remain in a select position when multiple cards 
are punched. · 

Input-Output To Computer High Speed Control Lines 

In the demand circuitry of the UFC ¥.i0del 1 there are four HSCLs over which 
program-altering signals may be sent from the I/O 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 
corop~ter, and similar circuits in the computer will remember the signals 
received. 
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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 computers high speed control 
line memory are preserved by resetting the memory at the beginning of each 
cycle when multiple cards are punched. 

\dth 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 
Frobes to see if any high speed control lines are active. If any of the lines 
are act.5.ve a "Demand Jut" is inhibited and a "5pecial Out" results. The re
sulting ipecial Out may then be used to instruct the computer program to 
exa'n.~ne HSCL meI!lory 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-I/O) 

Computer to Input-Output (C-to-I/O) control lines are used to send control 
signals from the computer to the Input-Output 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 corrur.and 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 11 remembered 11 by the Unit until that point in the 
card cycle when it can take effect. 

Since the UFC Hodel 0 has only one I/J track for each demand station, the 
Computer and the input-output u~it alternately share an input-output track 
address. ~hen 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 -~ 
when the 80 Column Card Unit is On Demand, is accomplished by patchwiring a 
Demand Out or step out hub to C-to-I/O control line "J". C-to-I/O control 
line "J" serves this function only when the 80 Column Card Unit is used 'With 
the Univac File-Computer, Model o. 

Cycle Delays 

Cycle delays are provided, on the plugboard of the 80 Column Card Unit, for 
delaying I/0-to~C and C-to-I/O control signals which are to be used in later 
card cycles. Fo:· 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 signa.ls 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 lo'W 
speed I/J-to-C lines are used. 
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STARTING AND STOPPING THE 80 COLUMN CARD UNIT 

Discussion 

In either mode of operation starting or "run-in" is automatic while stopping 
or "run-out" is manual. 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. 

~I Run-Ia 

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 channel card and the first 
punch channel card. During run-in the 80 Column Card U.ni t assumes a Not 
Ready statuso The Unit remains in a Not Ready status until the completion of 
the following events: 

1. 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 making this data available to the 
computer, 

3. data from the second read channel card is transferred to the other 
track, which is now connected to the 80 Column Card Unit as a 
result of the automatic track s"Witch (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'-station and the first punch channel card is located at the Punch 
Wait i 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 
channel 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) vas 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 non"• 

11 



Th.is svitch setting causes a continuous signal to be emitted from the EOF'"'rt.F hub 
on the plugboard of the 80 Column Card Unit, in addition to enabling the u....~it 
to continue cycling even though there are no cards feeding from the input 
tc;:t::,er. The EOF'n.F hub ·when patched b-J 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 
ch the co~trol panel of the 80 Column Card Unit, after setting the End of File 
S\d tch, causes the 80 Column Card Unit to resume operation. 

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 Program 
Complete, a Trip Punch Feed, and a Stop Command will be transmitted to the 80 
C~lumn Card Unit, instead of a Program Complete, Trip Read Feed, Trip funch 
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 a result of this Stop CO!lliuand. The 
four card cycles required to move the last punch card containing results of 
the last computation, into the output ho:f:per, are manually initiated from the 
control panel of the 80 Column Card Unit by depressing the C-to-I/J button, 
on·the control panel of the Unit, once and the manual Trip Punch Feed button 
t!":cee times. The computer programs (external and internal) designed to 
i:...1.ustrate the method described above for Mode 1 run-out may be found in 
e):amples 7 and 8 of Computer Routines. 

If desired, an alternate method of manual run-out :may be employed, where the 
EDF.RF hub is patchwired through four cycle delays to a high or low speed 
control line. In this instance the signal will be used to vary the computer 
p:-ogram after the last read channel card has been computed so that a Program 
Complete and Stop command will be transmitted to the 80 Column Card Unit 
i~stead of a Program Complete, Trip Read Feed, and Trip Punch Feed, and Track 
fr";i tch. The last punch channel card to be J=unched is at the f'i..l:lch-Sensing l 
s-:.a.tion when the cycling of the unit is stopped as a result of the Stop 
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, 
a~e manually initiated from the control panel of the 80 Column Card Unit by 
depressing the manual Trip Punch Feed button three times. The computer 
program (external) designed to illustrate this method for J:v'.iode I run-out may 
be: fou..""ld 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 
con:puter program. !'he 80 Column Card Unit determines if there are any more 
cards to be read (end of file condition bas been reached in the read channel) 
anc the computer prograr. deter.mines if there are any r.:::ore cards to be punched. 

Moc-: e :i:I Run-In 

The start button, on the control J:anel of the 80 Col-wr:!: Card "Cr::it (aft.er 
a Ur:i t Master Clear), initiates a.n autoI:atic run-in cs.using the "Gni t to c~'cle-
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until the input transfer of data from the first r;unch channel cara is con:plete, 
and da~a from the first read channel card has been delivered to read channel 
inp~t storage (buffer A). Up to this time the 80 Column Card Unit has been 
in a Not Ready status. Upm completion of the above the unit assumes a Ready 
st.at"C.s. The data from the first punch channel card is tben av.s.ilable for 
comrutation. Unlike the !I.ode I run-in, there is no autoruatic track switch. 
It rr.ust, tterefore, be ir:itiated by the computer rrogram. The data from the 
first punch channel card may be computed, ar:d the re$ults p~nched ir.. the same 
card, before any calculations are made on the first read channel card or the 
date. :'ro:m the first punch channel card may be computed upon, after ~hich a 
trac~: S\..'i tch is initiated rr:.aking the read channel date. available for computa
tion. After completion of computation on the read channel data, another track 
switc'.-1 is in.:..tiated making the results of comrutc..tion on the punch channel 
data available for output transfer. 

When :·eeding operations are not intermittent in either channel, the run-cut 
rrocc2~e is det~rrrii~ed by the last end of file condition to be detected by 
the 8G Column Card Unit. 

The :n:i of File hubs (EOFPJ' & EOFPF) on the plugboard of the 80 Column Card 
Unit y.:rovide signals which are patchw-ired through cycle delay hubs to Input
Output-to-computer control lines. These signals notify the computer program 
when either input hopper is empty su that the program may be altered accord
ingl:r-~ 

Read Channel 

When the read channel input hopper is empty, indicating that the last read 
channel card is in the Read ~:ait 1 station, the 80 Coluun Card Unit will stop 
at tle- end of the cycle in which this condition (end of file nad feed) was 
detected. If there are no more cards to be rrocessed in this channel, the 
oper8tor sets the End of File Read Feed svitch to on. This setting causes a 
continuous signal to be emitted from the EOFRF hub on the plugboard of the 80 
Coluim Card Unit, in addition to enabling the unit to contir-ue cycling even 
though there are no cards feeding from the input hop1.er. Depression of the 
Resume button, after setting the End of File switch 1 causes the 80 ColUL'U'i 
Card 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 calculation en 
punch channel data. The End of File signal may then be used to vary the 
computer program, by setting connectors or energizing selectors, so that the 
part of the computer program concerned with read channel ca.l"cu.iations rcay be 
skipped. 
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Read Channel Run-Out 

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 Com~lete, and Stop command in addition to a Track Switch will be 
transmitted to the 80 Column Card Unit after computation. The operator may, 
by depressing the Nanual Tr:ip Read Feed button t"wice, move the last read 
channel card into the read channel output hopper. 

Punch Channel 

When the punch channel input hopper is empty, indicating that the last punch 
channel card is in the Punch wait 1 station, the 80 Column Card Unit will 
stop at the end of the cycle in which this condition (End of File Funch Feed) 
was detected. If there are no more cards to be processed in this channel the 
operator sets the End of File Punch Feed switch to on. This ~itch setting 
causes a continuous- signal to be emitted from theEOF.fF hub on the p]lgtoard of the 
80 Column Card Unit. Depressing the Resume button after setting the End of 
File svitch causes the 80 Column Card Unit to resume its operation. When the 
EOFPF hub is patchwired 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 Channel Run-Out 

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 EOFPF signal may be used to vary the computer program so that Program 
Complete, Trip Punch Feed, and Stop commands in addition to a Track S~itch 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 ~anual Trip Punch Feed button twice, move the last punch 
channel card into t.he punch channel output hopper. 

The computer program, flow chart, and wiring diagram designed to illustrate 
the method described above for Mode II Run-Out may be found in example 10 o! 
Computer Programming Exit Routine for Mode II Manual Run-Out. 

Timing 

In Mode I a maximum card rrocessing 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 ready, 
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~. the com~~tation ti~e does not exceed 380-385 milliseconds when 
computation is begun after the 80 Colunn Card Unit is ready. 

r.:>;..'F':er, -when cc::~~-..:.ts.tion tme is less than the time cited above for each case, 
tbe car~ process~ng rs.te is not increased since 150 cards per minute is the 
J::E.)::_::u •. ;. card rrocessing re.te. If the co:::n.;:-utation time exceeds the time cited 
abc-:.-~ fo:- each CE.!"C., the cycle ti!:e · (frcr:-. which the card processing rate may 
be 2:;..l.c-.tlat€C. :· :n..:st be deter-~nea by an actuE.l systerr.s teEt of the unit Yli th 
t!'J.t: cc::puter, sir.cc the cycle tiI::.e is a functior.. of many variables. 
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ER.HOR DET~CTION AND RECOVERY 

Checking cf Sensing 

Frovision is made in the 80 Column Card Unit for checking the sensing and 
pu..'rlchine; of de.ta rE;corded in the cards. If an error occurs the Unit stops 
at the end of the card cycle in which the error occurred. Indico.tor lights 
on the display panel of the adapter unit show: 

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

2. the buffer position "Word and. Character11 which is involved; 

3. the rows of the card which are involved. 

Before the Unit can resume operation the error circuits must be manually 
cleared from the control panel. Depressing the aH.ropriate co.rd control 
reset button (RS2) causes a signal to be emitted at the appropriate error 
hub (RS2-l, RS2-2, PS2) on the plugboard of the 80 Column Care Unit. Depress
ing the resume button clears the error circuits anC. enables the Unit to 
continue cycling. The error signal, re£ulting froE depressing the aFpropriate 
card control r€set button may be used to notify the Co~puter, via I/O-to-C 
control lines, that a comparison error has occurrec, and the computer program 
can then be varied as required. (Use of the checking features in errQr 
recovery is discussed in ~ore detail ur:der computer prograrr.r:ing.) The absence 
of a card in Read-Sensing 2 or Funch-E.ensing 2 automatically SUJ..presses 
checking. 

FEED FAILUP.E 

Discussion 

Read ~ait l anc Funch Wait 1 errors indicate the failure of the 80 Colunm 
Card Unit to advance a card from an input hop}er to its respective wait 
station. The 80 Col'lll11.Il Card Unit will stop at the end of the card cycle in 
which this condition was detected. 

MODE I 

Read Wait 1 

If the condition detected is the result of a card jam in the input hop~er of 
the read channel, a Read wait 1 error results. After removing the jB.1!1.med card 
from the input hopper and replacing the cards, the o~,erator may, by depres~
ing the ap~1ropriate card control reset button (K~l), cause the RWl error hub 
on the plugboard of the 80 Column Card Unit to err.it. Depressing the resume 
button clears the error circuits anc enables the -...rr~i t to continue operation. 

16 



H~ever, since this condition has caused a gap in the flo~ of cards in the 
read channel, (i.e., no card in the RSl station) input transfer 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 second cycle, 
after the occurrence of the card jam, if high speed or low speed I/0-4C control 
lines are to be active during the calculation of the card.precediLg the card 
jam. The program flow chart shown in Figure 4 is designed to handle this 
case. 

Patchi.'iring the Read \.\ait 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 comput~tion, the following control commands are transmitte~ to the 
8C Column Card Unit over C-11/0 control lines: Program Complete, Trip R.ead 
Feed, and Trip Funch Feed in addition to a track switch. The special out, 
ttat occurs with the demand used to transmit these control corr~ands, is used 
to set a connector (lb in the flow chart) wb.ich will skip calculation in the 
next card cycle, i.e., the third card cycle after the card jam. The skip 
calculation subroutine is Frogrammed so that the punching of data, previously 
punchec anc still contained on the input-output track connected to the 
computer during the skip calculation subroutine, will be inhibited. 

Punch \.-jai t l 

A card jam in the input hopf..'er of the punch channel of the 80 Column Card 
Ur..it results in a Pur:.ch wait 1 error. Although similar to a Read ~.:ait 1 

· error, this c·ondi tion may be handled entirely from the control panel of the 
80 Column Card Unit in a Mode I operation. 

The OJ:.erator, after removing the jammed card from the input hopi:.-er anci 
replacing the, cards, will depress the l'-1anual Trip Pur:ch Feed button on the 
control panel. As a result, the card in the punch channel inr.ut honer is 
advanced to the station. Since the Manual Trip Punch Feed was not accom
panied by a Manual 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 wait 1 station is not advanced. The 80 Column Card Unit will continue 
operation for one cycle; anci then stop. The operator may, by depressing the 
resume button, cause the 80 Column Card Unit to continue its norm.al operation. 

The procedure described above is employed to delay, until the following card 
cycle, the output transfer of that data which resulted from comfutation on the 
card located at the Read wait 2 station at the tLue the 80 Column Card Unit 
stopped after d~tecting the Punch wait 1 error. In this manner, the punching 
of data resulting from calculations on the card at the .?~ead ~-ait 2 station is 
inhibited until the gap i~ the card flow is past the Funch funch l station. 

The computer rrogram flow chart shown in Figure 5 illustrates the skipi:ing 
o!' computatio!'1 when the i:.rocedure described belm .. : for handling head ~.ai t 1 
and fur:ch ~~ait l errors .is em}:loyed. 
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Read wait 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 hopFer and replacing the cards, the operator may, by depressing 
the appropriate card control reset button (RWl), cause a signal to be emitted 
from the Rhl 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 RSl 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 accomplish this by patch~iring the Read wait.l error hub, 
through one cycle delay, to a high speed I/0-to-C control line, which is used 
to signal the computer to skip read channel calculation in the next cycle. 

Punch Wait 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 i~put hopper and replacing the cards the operator may by 
depressing the appropriate card control reset button (PWl) cause a signal to 
be emitted from the PWl hub on the plugboard of the 80 Column Card Unit. 
Depressing the resume button vill clear the er~or circuits and enable the Unit 
to continue operation. 

Since this condition has caused a gap in the flow of cards in the punch 
channel (i.e., no card in the Funch-Sense 1 station) input transfer to the 
punch channel input storage and the subsequent transfer to the I/O 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 PANEL (Plugboa.rd) 

The 80 Column Card Unit includes a plugboard. as part of its control system. 
The plugboard permits format control, checking of sensing anc punching, syn
thetic punching, editing, and various control operctions. Table II lists the 
hubs found on the plugboard. Groups of hubs descrihed in Table II are listed 
as either emitting (E) or receiYing (R). When groups of hubs, such as those 
that na.ke up the poles of a selector, are used to reroute current, they are 
recorded as both receiving and emitting (R/E). Row time is defined as the 
time taken to sense the 12 rows of the 80 column ca.rd (12-11, 0-9). 

Under types of current, the following types a.re available on the plugboard of 
the 80 Column Care Unit5 

Current 

7 vo1t (20 microsecond.s) Clock Pulse 
7 volt (variable) Pulse 

10 volt (continuous) Power 
50 volt (co~tinuous) ?ower 
50 volt (10 ~~lliseconcis) Enable 
50 volt (15 milliseconds) Enable 
50 volt (variable) Enable 
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.b.bbrev"j_a ti on Used 

7V ~20us. )CF 
7V(va!'.)F 

lOV{cont.)P 
50V(cont.)F 
50V(l0ms. )E 
50V(l5ms.)E 
50V(var. )E 



l\.) 
l\.) 

Nomenclature 

Read-Sensing Station 
One (RSl) 

Read-Input Storage 

Read-Sensing Station 
Two (RS2) 

Read-Check 

Read-Sensing Station 
Three (RSJ) 

Table II Description of Connection Panel Hub Functions 

Plug board 
Coordinates 

(19-58) (j-k) 

. (9-68) (h-i) 

(19-58) (r-s) 

( 9-68) ( t-11) 

(19-58) (f-g) 

R 
or 
E 

E 

R 

E 

R 

E 

Current 

No. of 
Type Hubs 

50V(lOms.)E 80 

50V(lOms.)E 120 

50V(lOms.)E 'So 

50V(l0ms. )E 120. 

50V(l0ms.)E 80 

Predominant Programming Use 

Represents the card columns 
read for assignment of data 
to input storage positionso 
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 ~nput 
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). 



Nomenclature 

Punch-Gensing Station 
One (PSl) 

Punch-Input Storage 

Output Storage 

Storage Punching 

Control Punching 

r::.ugb0arri 
Coordinates 

(19-58) (b-c) 

(9-68) (b-e) 

(9-68) (J-K) 

(19-58) (C-F) 

(19-58) (A-B) 

R 
or 
g 

R 

E 

R 

R 

Current 

No" of 
Type Hubs 

50V(l0ms.)E 80 

50V(lOms.)E 120 

7V(20us.)CP 120 

7V(20us.)CP 80 
Bussed 
Pair 

50V(lOms.)E ' 80 
50V(l5ms.)E 

Predominant Progr:.inuning Use 

Hepresents card columns read 
in pllllch channel for assignment 
of data to punch-input storage 
positions, (Buffer M). 

In Mode I these hubs are most 
frequently used to receive 
data read from RSJ 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 PSl station 
of ·the punch channel to the 
desired input storage positions 
in Buff er M, (see Mode I and 
Mode II Card Flow Diagrams). 

·Represents tho output storage 
positions used for assignment 
of data to card columns for 
punching. 

Used to assign data, contained 
in output storage positions, 
to card columns for punching. 

Provides a method of punching 
control data or constant data 
in card columns. (Patchwired 
from position emitters). 



Current 
R 

Plug board or No. of 
Nomenclature Coordinates E Type Hubs Predominant Programming Use 

Punch-Sensing Station (19-60) (Q-R) E 50V(l0mso)E 80 Represents the c~rd columns 
Two (PS2) containing data which is to 

be compared with data stored 
in Buff er Mo 

Punch-Check (9-68) (0-P) R 50V(l0ms.)E 120 Used to arrange data from the 
card columns in a Buff er M 
format for checking purposes. 

Read-Check Suppress (10-68) (v) R 7V(20us.)CP 59 Used to suppress checking of 
or data read at read sensing 

lOV(cont.)P station 1 and storBd in read-
input storage positions. 

1\J Patchwired from read-check 
~ 

clock positions. 

All (9) (v) E lOV(cont.)P Used to suppress all checking 
of data read into input buffer. 

Read-Check Clock (9-68) (w-x) E 7V{20us.)CP 120 Represents read-input storage 
positions where checking is 
to be suppressed. 

Punch-Check Suppress (10-68) (N) R 7V(20us.)CP 59 Used to suppress checking of 
or data read at punch-sensing 

lOV(cont.)P station 1, and stored in 
punch-input storage positions. 

All (9) (N) E lOV(cont.)P l Used to suppress all checking 
of sensing and punching in 
punch channel. 



Current 
R 

Plug board or No. of 
Nomenclature Coordinates E Type Hubs Predominant Programming Use 

Punch-Check Clock (9-68) (L-M) E 7V(20us.)CP 120 Represents punch-input storage 
positions where checking is to 
be suppressed. 

Mode (5-7) (A) E lOV(cont.)P 3 Used to determine the mode of 
I, II R operation of the input-output 

unit. 

Position Extractor In (5-6) (f) R 50V(lOms.)E 2 Provides the programmer with a 
(A & B) method of detecting control 

holes in a given card column. 
When the position extractor "IN" 
hub is wired to a card column 

l\) sensing hub such as a punch-\}'\ 

(5-6) 50V(l0ms.)E Position Extractor (R-X) E 12 sensing station 1 hub, a 
(a-e) (per current is emitted from a 0-12 

distr.) 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/0-to-C 
control lines to vary the 
computer program. 

Selector Control (3-4) (T-X) E 50V(l5ms.)E 12 Current emitted from these hubs 
(a-g) Bussed may be used to pick up selectors. 

Pair 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. 



Current 
R 

Plugboarrl or No. o.f 
Nomenclature Coordinates E Type Hubs Predominant Prograrruning Use 

Position Emitter (J-4) (H-S) E 50V(l0ms.)E 12 Provides a means of punching 
Bussed card code bits (12-11, 0-9) 

Pair in a punch channel card with-
out requiring storage of 
corresponding card code bit. 

Program Complete (8) (C-D) R 7V( var. )P 2 The program complete command 
(PC) 1nitiates a card cycle in the 

80 Column Card Unit when 
received with, or subsequent 
to, either trip read feed, or 
trip punch f'eed, or both. A 
program complete command 

I\.) should never be transmitted to CJ' 
the 80 Column Card Unit alone. 

Trip Punch Feed (10) (C-D) R 7V(var. )P 2 The trip punch feed command 
(TPF) 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. 

Trip Read Feed (9) (C-D) R 7V(var. )P 2 The trip read feed command 
(TRF) conditions the unit so that 

when the next (or concurrent) 
program complete is received 
a card will advance from read 
wait l station through read-
sens:tng 1 station during the 
next card cycle. 



Ski{> 
(SP) 

Nomencla tu.re 

No Check Punch 
(NCP) 

Plugboard 
Coordinates 

(11) (C-D) 

(12) (C-D) 

R 
or 
}!; 

R 

R 

Current 

Ty11e 

7V( var. )f' 

7V(var.)P 

-----·------... --~-------

No .. of 
Hutni 

2 

2 

Predominant Progrumm.ing Use 

The skip command condi·tiona 
the unit so that, in either 
mode, the sk.i.f)ping of pw1ching 
will be delayf,·d unti 1 thr"' 
proper card ls in the Punch 
hmch 1 statlon. 

No check plmch 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 tho punch 
channel moves through the 
punch sense 2 station, if the 
ope.rati.on is Mode I. In a 
Mode II operation checking is 
suppressed when the card 
initiating the no check 
command ~f moves through the 
punch sensing 2 station. In 
ei th.er mode checking w.ill be 
delayed unt:l.l tho proper card 
is in the sensing station. 

----··--··...--....... 

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



Current 
R 

Plug board or No. of 
Nomenclature Coordinates E 1'ype Hubs· Predominant Programming Use 

Stop (13) {C-D) R 7V(var.)P 2 Used to stop the operation of 
the I/O unit with current 
program complete. Usually 
patchwired from a condition 
detected by computer. 

Stop (7-8) (h) R 50V(lOms.)E 2 Used to stop the operation of 
50V(l5ms.)E the I/O unit with the next 

program complete. Usually 
patchwired from a condition 
detected by the I/O unit. 

Computer-->l/0 (8-17) (A-B) E ?V(var. )P 10 Used to send control signals 
l\) Control Lines Bussed from central computer to 00 

(C~I/O) Pair input-output unit. 

I/O~Computer {3-1+) (h-s) R 50V(lOms.)E 12 Used to transmit control 
Control Lines ;ov(l5ms.)E Bussed signals from input-output unit 
(I/O~C) 50V(var.)E Pair to the computer. These signals 

may be used on the computer 
control plugboard to pick up 
selectors • 

• -., r::> High Speed I/O (10-11) (j-m) R 50V(10rns.)E 4. Used to transmit control 
~omputer (HSCL) 50V(l5ms.)E Bussed signals from input-output unit 

50V(var. )E Pair to the computer. These signals 
set the incoming control line 
storage so that the next 
internal program step may be 
selected. 

All Points Emitter (5-6) (g) E ' 50V(lOms.)E 2 Emits a current at every row 
Bussed time, (i.e., twelve 12-ms., 

Hubs signals per card cycle). 



NomenclBturP-

SC-12 

SC-11 

SC-0-9 

B+ 

Selector Memory 

Selector Pickup 

Plug board 
Coq .rd.itll:l tes 

(19-20) (q) 

(21-22) (q) 

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

(23-24) (X) 

(12-14) (B-H) 

(1-2) (J!;-X) 
(a-x) 

ll 
or 
E 

E 

E 

H/E 

H 

Current 

'No. of 
Type Huh~~ 

50V(l5ms.)E 2 
Bussed 

Hulm 

50V(l5ms.)E 2 

50V(before 
row 0 and 
through row 
9 time) 

Bussed 
Hubs 

2 
Bussed 
Hub~ 

50V(cont.)P 3 

7V(var.)1-' 
50V (var.).~ 

50V(cont .• )P 
50V(l0ms. )~ 
50V(l5mu. )E 
50V(var. )E 

Bussed 
Hubs 

4 sets 
of 3 
1 in 
2 out 

44 
Bussed 
Pair 

l'rcdomJ nnnt Frognuum i_ng U!rn 

~mits signal just before and 
during row 12 time. 

Emits signal just before and 
during row 11 time. 

.Emits one prolonged signal 
just before and throughout the 
0 through 9 interval of row 
tlme. 

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/O lines to intur
rupted B+ which ln turn may be 
used to pick up selectors. 

Used to energize or "pickup" 
the corresponding selector~ 
~nergizes selector for one 
card cycle only. 



w 
0 

NomencJ ,,, I .i:t.re 

Selectord 

Alternate Switch 

Unibus 

Cycle Delay 

Plugboard 
Coor-dinates 

(28-57) (.1--q) 
(26-60) (~ ... -/) 
(20-1+9) ( c; ... [) 

(5-7) (B-D) 

(12-16) (j-m) 
( 12-16) ( u-:x) 

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

R 
or 
E 

R/E 

R/E 

in R 
out E 

in R 

out E 

Current 

Type 

.any type 

50V(lOms.)E 
50V(l5ms. )1~ 
?V(var. )P 

50V(l0ms.)E 
50V(l5ms. )Ji~ 
50V(var. )E 
50V(var. )E 

No. of 
Hubs 

:?.O two 
Pole 

2.4. five 
Pole 

3 
slngle 
Pole 

8 sets 
of 5 
4 in 
lout 

Predominant Programming Use 

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

Used 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 11 or" gate. 
Different current levels such as 
50V and 7V may not be patched 
to the same unibus. 

Used to delay I/0-to.-C and 
C-to-I/O 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 eontrol sigrwls for 1nore 
th:In one card cycle. 



Nomenclature 

Cycle Delay Control 
· (Conv. Cyc. Del. to 
TRF/TPF) 

End of File Read Feed 
(EOFRF) 

Plug board 
Coordinates 

(15-16) (U-H) 

(18) (j-h) 

R 
or 
E 

R/E 

E 

Current 

Type 
No. of 

Hubs 

50V(cont.)P 6 sets 
of 2 
ea. 

50V(cont. )E 2 

Predominant Programming Use 

Used to control emission of 
signals from cycle delay out 
hubs of the correspondingly 
lettered group (A-F). The 
bottleplugging of the 2 hubs 
associated with each group of 
cycle delays causes the out 
hubs, of any cycle delays 
wired, to emit at the beginning 
of the next cycle when a 
program complste is accompanied 
by either or both trip commands. 
Cycle delay control hubs not 
bottleplugged will emit only 
when control commands are 
accompanied by a trip read feed 

.command. 

Used to signal end of file 
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 
intmt honner ... 



Nomenclature 

End of File Punch Feed 
(EOFPF) 

Read Wait One 
(R.Wl) 

Plugboard 
Coordinates 

(17) (j-k) 

(18) (r-s} 

R 
or 
E 

E 

E 

Current 

Type 

5~V(cont.)P 

' 
5()V {var. )E 

No. of 
Hubs 

2 

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 11 on11 will 
cause a signal to be emitted 
from the end of file punch 
feed (EOFPF) 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. 

u~~4 tQ ~i~na+ f ai+ure of the 
upi 'I; j,o ad-vance a ~a,rd from 
the r~aq channel input hopper 
to the read wait l station. 
No card, in the read wait l 
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 (RWl) on the control 
panel of the 80 Column Card 
Unit will cause a signal to be 
emitted from the read wait l 
hub on the plugboard. 



Nomenclature 

Punch Sensing Two 
(PS2) 

Read Sensing Two-1 
{RS2-l) 

PI·ugboard 
Coord:tnates 

(18) (p-q) 

(18) (n-o) 

H 
or 
E 

E 

E 

Current 

No. of 
Type Hubs 

50V(var. )E 2 

50V(var.)E 2 

Predominant Programming Use 

Used to signal a comparison 
error in card in punch sensing 
2 station. This error will 
cause 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 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 signa.l 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). 
Thls error will cauoe 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 
a.ppropriate card control reset 
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. 



Nomenclature 

Read Sensing Two-2 
(RS2-2) 

Punch Wait One 
(PWl} 

Plug board 
Coordinates 

(18) (1-m) 

(17) (1-m) 

R 
or 
E 

E 

E 

Current 

Type 

50V(var. )E 

50V(var. )E 

No. of 
Hubs 

2 

2 

Predominant Program.ming Use 

Used to signal a comparison 
error when the program complete 
initiating the cycle in which 
the error occurred was not 
accompanied by a trip read 
feed i.s., when there is no 
card at the read sensing 1 
station (intermittent feeding 
in the read channel). 

Used to signal failure of the 
unit to advance a card from 
the punch channel input hopper 
to the punch wait l 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 (PvJl) on the control 
panel of the 80 Column Card 
Unit will cause a signal to be 
emitted from the punch vait 1 
hub on the plugboard. 



Current 
R 

Plncboard or No. of 
Nomf;nclature Coordinates l'' ·' Typo Hubs Predominant Programming Uae 

Pick Up (19-27) (o-p) R 50V(l5ms.)E 18 Used to pick up the correspond-
(17-25) (v-w) Bussed ingly ntunbered column-split 

Pair selector. It will energize 
the column-split selector only 
as long as current is received 
at pl.ck 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. 

\.,.) Column-Split Selector (19-27) (1-n) R/~~ any 18 Used in same manner as selector 
\J'l 

(17-25) (s-u) single described in another section of 
Pole this table. 



'WIRING INSTRUCTIONS FOR 80 COLUMN CARD 
UlUT CODECTION PANEL 

The following examples illustrate the basic patch cord 'Wiring necessary to 
accomplish format control, checking control, editing, detecting of control 
information for the coI!JPUter, and sending of control information to the 
computer. 

By using these procedures in various combinations, rmmerous progrsmmi ng 
requirements can be fulfilled. 
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Subject: The assir;nment of data in card columns to Read-Input storage 
positions in Mode I or IJ. 

Problems To store data in card column 77 in Read-Input storage position 15J 
to store data in card column 75 in Read-Input storage positiona. 76 
and 16. 

Procedure: a. Patchwire Read-Sensing station one hub 77 to Read-Input storage 
hub 15e 

b. Patchwire Read-~ensing station one hub 75 to a bus which is 
patchwired to Read-Input storage positions ?6 and 16. 

27Q28Q29Q30Q3t Q32Q33Q34()3~ , 
READ-SENSING STATION 

1QeaOs9010011 Q12013Q74Q75 1aQ19QaoQ 

10 0 0 cfE~-(f3~Ub Sl:JRA 0 0: 0 0 
~i..-8! _!~ _81 _8.Q. _7!._ _7!_ _]?_ _7 _1 - t1 _11 t-11 -~ 
IQ 0 0 0 Q 0 8 0 Q 0 0 IQ 0 
24 23 22 21 20 19 18 17 16 15 14 13 12 11 

2102eQ29Q3oO 31032Q33034Q35Q36Q3703e039Q4oQ 
READ SENSING STATION THREE 

67() 680 690 70() 110 120 730 740 750760110 780 790 eoQ 
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Subject: The assignment of data in the card columns to Punch-Input storage 
positions in Mode I or II. 

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

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

38 



Subject: The assignment of numeric data and sigp. overprmched in the same card 
colurri.n to input storage positions in Mode I or II. · 

Note: In those cases Ybere the data in a given card column is always nllll1eric 1 , 

zone 11 or 12 may be used to pack the sign of any field. When this 
system of pa.eking is used, a minus sign is represented customarily by 
an 11 punch and a plus sign by the absence of an 11 punch in the card 
column. 

Problem: Card column 43 contains numeric data and the sign of that data. 
Store the numeric portion of the data contained in card column 43 
in Read-Input storage* position 110 and the sign portion of that 
column in Read-Input storage position 109. 

Procedure: a. Patchwire seleetor control hub 11 to one ofbussed pair of 
pick:Up hubs of column-split selector number 2. 

b. Patchwire Read-Sensing station.hub 43 to the common of column
split selector number 2. 

Co Patchwire nonselect (numeric portion) hub of column-split 
selector number 2 to Read-Input storage position lJ.O. 

d. Patchw:ire select (sign) hub of column-split selector ?lllmber 
2 to Read-Input storage position 109. 

* The procedure described above may also be employed in the assignment of 
numeric data alld sign overpunched in the same card column, to Punch-Inout 
storage positions. 
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Subject: The checking of data stored in Read-Input storage positions in 
Hode I or II, 

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 checking 
purposes must be assigned to corresponding positions because the 
comparison is made on an input storage basis. 

Problem: Data in card columns 1-3 have been transferred to Read-Input stor
age positions 120-118 respectively. It is desired to check the read
ing of card columns delivered to Read-Input storage positions l~-118. 

Procedure: a~ Patch~1.re Read-Sensing station two (hubs 1-3) to Read-Check 
hubs 120-118 respectively. 

({) 
w 
({) 

::> 
co 

OUT IN 

020-0-0 
CYCLE DELAY 
0 30--0--0 

D 
040--0--0 

f;oV 
pos.T -sct1sd1:. 

IF ,R5 I J,.j//U!J 

r; c1... £1/. ~s;;.. 

0 2 11vs T 13 f µ1/i Ft) CYCLE DELAY ......,...,._ _______ ......... .,...,....,~_...,.-....,,..._---4 

o 30--0--0 "'O ro ca1r/t>. t/De.K' 
E cn -------------------O 

4 
0--0-0 ci..

0 
pR c. i.. l./u11 11v.r1'. 

.__......._ _____ ......__ ____ _..._...._....__.____, ___ __.._.....__ __ .___ 1.3~ w I It I! I) 'T~ 

S(.)PP~ 1::· s.s 
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Subject: The suppressing of checking of noncr~tical data transferred from 
card columns to Read-Input storage positions in Mode I or II, 

Problem: Suppress the checking of data from card colmnn 3 wired to Read
Input storage position 118. 

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

Notes Suppression of all checking may be accomplished by patchwiring the "all" 
hub to any Read-Check suppress hub. 

0 
112 

0 
~ 

0 

0 

41 



Subject: The assignment of data in output storage positions to storage 
punching positions for punching in card columns in Mode I or II, 

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

Prooedurea a. Patchwire output storage positions 101-99 to storage punching 
hubs 10-12 respectively. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
PUNCH-CHECK CLOCK 104 102 101 100 99 98 97 96 95 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
50 49 48 47 46 45 44 41 40 39 38 37 36 35 

0 OaO 0 0 0 0 ~ 0 0 0 0 
110 OUTPUT STORAGE 104 103 102 01 0£.. _!9 - ~ - 9!_ i 9.! __.?~ 0-010--0-5-5-5-0-0 6 0 0 0 o,o 0 
50 49 48 47 46 45 44 4S 37 36 35 

0 so 0 0 0 0 0 0 0 0 QNS 

a 39 b c d e 040 b c d e 
0 cO 0 0 0 0 0 0 0 0 0 Oc 

SELECTOR 
0 so 0 0 0 0 0 0 0 0 0 Os 
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Subje-ct: The ha.ndling of the sign position in output, 

Note': In most cases the algebraic sign of the result cf an ari tb::etic pro
cess, when positive, "WilJ be represented in the computer b~r a space 
code, Exceptions are explained on pages Il-154 e.nd II-165, of the 
Hodel 1 Specifications l'fi~nual. · 

Usually the sign position associated i,..~t.h a given field is recorded 
in a card colur-w. as an overpunch, .An eleven overpunch in the card 
colunn will then identify the field as negative (-), and the absence 
of an 11 punch will identify the field as positive ( A, space) o 

Problem: Output· storage position 52 contains nuneric data (0-9) and output 
storage position 51 contains the sign ( ~ or -) of the data in 
output storage position 52,. Assign the !ltmeric data to card 
coluru'1 2 with the sign recorded as an overpunch in colu:mn 2o 

Procedure: a. 
b. 

Method One 

Fatchwire output storage 52 to in of unibus 80 
Fatch\Jire output storage 51 to in of ·LLtJ.ibus 8, 
?atchwire the out of unibus 8 to storage punching hub 2. 

Method Two 

a. Fatch~~re selector control bub zero to selector pickup 
hub .39. 

b. Patch\.D.re output st-orage hub 51 to the nonselect hub cf 
selector .39a, 

Co Patchwire output storage bub 52 to the select hub of selectcr 
.39ao 

d. Patchwire·the common of select hub selsctor 39a to storage 
pu..11ching hub 2. 
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METHOD ONE 

Q70: 

irnrnmmfllUlll!H!l!I! 
·. ;~~~=:;.x:?m:ii. Hmnummnrnn~nnHHH 

$; ... ,. •• ii~iilii 

0 o.o 0 0 0 0 
110 OUTPUT STORAGE 104 -cs-010_0_6_0_0 
50 49 48 47 46 45 44 

QNSQ Q Q Q Q Q 
a 39 b c d e a 

0 co 0 0 0 0 0 
SELECTOR 

0 so 0 0 0 0 0 



METHOD TWO 
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QNS Q Q Q Q Q 
a 39 b c d e a 

0 0 0 0 0 
SELECTOR 
0 0 0 0 0 



Subject: The assignment ofi' constant data, generat.ed by the I/O unit. to Punch 
I.nput stor.age J?ositions for subsequent. punching in card columns in 
Mode 1:,. 

Ncroe·:; In the e:xample below the position, e.miltrber hubs could have been patched 
to control punching hubs. However,. th.e.· method~ outlined in the example 
below is recommended because checking· all the gen.erated data punched 
may be accomplished. Checking of generamed data punched is not 
possible·wheri emitters are patched to contro~ punching hubs, 

Caution should be exerc.ised when patching position emitter hubs to 
Punch-Input ~torage 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 lie.cations used for assignment of constant data 
must contain 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 transferr .. 

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

Procedure: a. Patcb.w:ire-position emitter hub 9 to Punch-Input storage 
nuh 41,_ 

lll.. 1Patchwire position emitter hub 2 to Punch-Input storage 
Bilb. 40. 

~.. l?a.tchwire position emitter hub 7 to Punch-Input storage 
hub 39. 

d. Patchwire position emitter hub 5 to Punch-Input storage 
hub J8. 

e. Patchwire position emitter hub 7 to Punch-Input storage 
hub 37. 
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Subject: ~he assignment of constant data, generated by the I/0 unit, to 
punching positions for punchi.ng in card columns in Mode II, 

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

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

l'rocedure: a. Patchwire position emitter hub 9 to control punching hub ?. 
b. Patchwire position emitter hub 2 to control punching hub 8. 
c. Patchwire position emitter hub 7 to control punching hub 9. 
d. Patchwire position emitter hub 5 to control punching hub 10. 
e. Patchwire position emitter hub ? to control punching hub 11. 
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Subject: The checking of sensing 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 Punch
Sensing station one and delivered to Punch-Input storage positions may 
also be checked. 

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

Procedure: a. Patchwire Punch-Sensi.ng station two (hubs 10-12) to Punch
Check hubs 101-99 respectively. 

000000 NS000000000NS 
COLUMN-SPLIT SELECTOR a 29 b a 30 b c d e a 31 b 
0 0 0 0 0 0 OcO 0 0 0 0 0 0 0 Qc 

0 0 0 0 0 0 0 0 0 os 
I 0 2 0 3Q 40 50 60 70 80 90 10 So V £iv./ I 

;?as 7 c. tt' Ct.:· k -· t!~1(:) 1~ 

15 7,;/? c 4/?0 II'/ Si,,t.)C.(/".(. 

PUNCH SENSING STATI WO 
41042Q43Q44Q4s04s04704eQ49QsoQ 1Q 2 

PUNCH - CHECK- I 

g-~~µ~-l~_g_2~_!i ~ !_<t~ J_O.!_ _!0_2_2_9_~-~ t~-~-
0 o,o 0 0 0 0 0 0 0 0 0 0 o,o 0 
50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 
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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 II, 

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 
occurring in the punching of this char act er in the individual ts card 
would cause.the I/O 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 col'UlDll 
containing the employee plant number. 

Suppression of all Punch-Checking may be accomplished by patch'Wiring 
the "all" hub to any Punch-Check suppress hub. 

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

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

PUNCH...:..CHECK 
o o o o o 010 o o o o o 1o o 
10_!! _!0..! _10~ _IQL..!~ ..J~ ..!.QL _!21_1.Q_O _ 9-!_ _9!., _9!_:_26_ ~5-
0 0 0 0 0 0 0 0 0 0 0 010 0 
48 4 7 46 45 44 43 42 41 40 39 38 37 36 35 

0 0 0 0 0 0 0 0 0 0 0 0 0 
PUNCH-CHECK SUPPRESS 

0 0 0 0 0 0 0 0 0 0 0 0 0 
1oe 101 10s 105 104 PUNCH-CHECK CLOCK 98 97 96 95 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
46 4 7 46 45 44 43 42 41 40 39 38 37 36 35 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1oe 101 106 105 OUTPUT STORAGE 99 98 97 I 96 95 6_6_6_ 6 _6 _60_6 _6_6_0_0_1_0_ o 
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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 data, !!Q1 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 columm 4-6 of punch channel card. 

Procedure: a. Patchwire Read-Sensing station three (hubs 4-6) to Punch
Input storage hubs 107-105 respectively. 

/1J/)f J -
R 5 J f .o{ I 
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Srib j ect: The sensing of a control hole in a card column of a card i.n the 
read channel in order to vary the computer program in Mod~ 

Problem: · Card colu.i'llll 7 may contain the following punches identifying each 
card as one of the following: 

ae 1 punch in column 7 - order card 
ba 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: a0 Patchwire Read-Sensing station one hub 7 to Position Extractor 
in hub (B). 

b• Patchwire Position Extractor hub 1 to in of unibus 5. 

c. 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. 

e. Patchwire the out of cycle delay 3 to the in of cycle delay 2t group c. 

f 0 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. 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 continuous, i.e., 
a card is advanced in the read channel with eac~ card cycle, control 
holes may be sensed at the Read-Sensing station two. If the opera
tion of the read feed is int~rmittent, i.e., a card is not advanced 
in the read cha.nnel with eacq card cycle, control holes mu.st be 
sensed at the Read-Sensing station one. 

The table shown below lists the nmnber of cycle delays necessary to 
affect program variance when control holes are detected at the station 
shown on 'the left. 
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Sensing Station 

Read-Sensing One 
Read-Sensing One 
Read-Sensing Two 
Read-Sensing Two 

CYCLE DELAY 
03010 

B 
040 

(RSl) 
(RSl) 
(RS2) 
(RS2) 

0 
3 

gso 
t)4 
<lQ 
~5 
~o 
zs 
Q() 
I- 7 

~o 
a. 8 

Control Line No. Cycle Delays 

HSCL 2 
I/04 C (Low Speed) 2 

HSCL 1 
I/0-1C (Low Speed) 1 

0 0 0 0 0 oso 
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Subject: 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 Mod~ 
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 control lines are used to 
vary the computer program depending upon presence of control hole 
sensed in card control column. 

Problem: Activate HSCL Z if there is a 3 punch in card column 6, and HSCL I 
if there is a 4 in column 6. 

Procedures a. Patchwire Punch-Sensing station one hub 6 to common of column
split selector 2. 

b. Patchwire selector control hub 3 to pick up of column-split 
selector 2. 

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

d. Patchwire nonselect hub of column-split selector number 2 to 
the cormnon of column-split selector number 1. 

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

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

Notes The nonselect hub of column-split selector number 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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CYCLE DELAY 
030-0-0 

D 
040-0-0 

050-0-0 050-0-010 
C\J 
(/) 
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SC- I I SC-0-9 B 
0 0 0 0 0 

I 0 20 3() 40 5Q 6 70 0Q 90 100 110 120 130 140150 160 
PUNCH-SENSING STATION ONE 

41042043044045Q46Q47Q48049()5oQ 51Q 52Q53()54QssOssO 
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Subject: 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, 

Problem: 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. 

Procedure: a. Patchwire Read-~ensing station one (hub 9) to the common 
of collillm-split selector number 8. Using a column-split 
selector instead of a Position 1xtractor enables other data 
(numer.ic only) to be packed in card column 9. 

b, Patchwire SC-11 hub to pickup of column-split selector 
number 8. 

c. Patchwire the select side of column-split selector number 8 
to the in of cycle delay 1, group D. 

d. Patchwire the out of cycle delay 1 to the in of cycle delay 2, 
group D. 

e. Patchwire the out of cycle delay 2 to the in of cycle delay 3, 
group E. 

r. Fatchwire the out of cycle delay 3 to the in of cycle delay 4, 
group E. 

g. Patchwire the out of cycle delay 4 to the in of a bus. 

h. Patchwire one hub of bus to in of cycle delay 5, group D. 

i. Patchwire the out of cycle delay 5, to the in of cycle delay 6, 
group D. 

j. Fatchwire the out of cycle delay 6 to selector pickup hub 42. 

k. Patchwire another hub of the bus to selector pickup hub 44._ 

1. Patchwire output storage positions 89-85 to the common hubs 
a-e respectively of selector 44. 

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

n. Patchwire the nonselect hubs a-e to output hubs 75-79 
respectively. 
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o. Patchwirf: .Funch-Check positions 89-85 to the common hubs a-e 
res~ectively of selector 42. 

p. fa tchwir€ the sele-.ct hubs corrt:sponding to a-e of selector 42 
to f unch-~ensing station t~o hubs ?C-74 respectively. 

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

Note: Four cycle delays were necessary to accomplish the desired result in· 
the above example. A 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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:~s :c:.J.cw:~g er..ar:~~ss Ceincnstrate routines through ~~ch the eor:.puter 
exc!-_ar,;ges cont rel ir:.f ants. tion with the 80 Column Card Dni t. Each e~le 
il:·..:..stra:tes a given type a: operation and is expltined by a flew cha...T-to In 
a:: c: ~::.e foD.cvd..i:g examples, it may be ass~eO. that the run-in has been 
eo::p:stea, and that the 80 Gcl~=rr: Card Unit has ass"L.mi.ed a Ready status. 
The~e ilJustrations are not in~ended to include all possicle methods, but 
merely to illustrate possible alternatives. 

!::. 2 C Koc.e: 1 ope:-atio!!S, each demand station has two input-output tracks, 
liihict a=e alternately ccnnected to either the com.1-':Iter or the input-c-c.tput 
Uti:, be:ice, t!le co~puter and the input-output unit can simultaneously 
e.dee::s the same iDput-output tre.cl: address assigned to the pa-~icular 
deEls..Ild st.a ticn. 

Tt.e Yodel 1 externa.J applications illustrated. on the fol1o~-.ng pages are 
also a:;;:;:licable to Model 0 applications, when. an additional track is cabled 
tc :.te correspondingly numbered de:rr-i.and position to -.;hich the 80 Coltu:n Card 
Unit is cor:nected. However, it should be remembered that since -the Univac 
File-Coz::.puter, Eodel 0 does not contain high speed control line storage the 
progr~ is -varied by using I/0-to-C control lines (which are energized by 
special conditions detected by the 80 Column Card Unit) to energize selectors 
in -::.e: co:::r:puter. Also, track switching is accomplished by b-.:.ssing the last 
S ... e- ---~ -po.•··~ c::~ ~,.... I"\ t' 0 ~;r c:1· OT) n ftt 

~ }': v-.w !-1,....... ..... ~ ..,;\,..} .v- - ..... ......, """ o-- "· • 

In either operation, it is desirable to design the computer program so that 
the central computer is not delayed while the input-output unit performs its 
functions. 

In -:.!:le :·c:lowing eY..a!!:ples, represented in flow chart fo:!'mat, the table below 
lists the abbr&":iations used to represent control cOII:!!land.s and the comput.er
to-I/O control lines over which these comm.ands are transi:itted. 

CO:fv2·1.UID CONTROL LINE 

TS = Track S-."itch lo.'. (In Model 0 opers.ticns) 
PC = Program Complete _ .... 

TRF = Trip Read Feed 
,.. 
,.., 

TPF = Trip Punch Feed v 

Stop D 

SK = Skip E 
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NO 

COTilPGTE 

:r:}:ut-Jutput Uni ts - One 8:: ColU!rJ.!"; Ca:-d Unit 
? :-ograrr. T)""'C·e - '.JFC Model .J.. External .Frogram 

YES 

(Special 
Subroutines) 

Comments 

Start to De~.IB.Dc In estab:ishes connection 
with proper I/O trc:.ck. Synchronizes start of 
co:::q:uter ;rogram wi tt comi:letion of automatic 
run-in. 

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

In this case the I/O unit will be ready vhen 
the automatic run-in is complete or (after 
the initial cycle) when the. input transfer is 
complete. If the I/O unit is not ready the!"e 
is a delay until it goes ready. This delay 
is a minimum of 15-20 n:iJ..lisecor~s. 

When the I/O unit is ready a test is made to 
see if any HSC.Ls have been activated. If not 
a demand out results, and the computation ca:! 
begin. If a special out results, any one of 
several subroutines (which are not discussed 
here) can be entered. 

TS PC When the computation is complete the last 
TRF step out pulse is bus$ed to demana in, to the 
TPF C-to-I/O lines activating the specified func-

------ tions ( TRF, TFF, FC), and to Track Switching. 
The Track Switch makes the output data avail
able to the I/O unit. Up to this time the 
I/O unit has been on demand and ready, there-

fore, it received and accepted the TRF, TPF, ana PC signals. The PC signal causes 
the unit to go not ready. The demand in circuits contain a built in delay so that 
vhen the derea.nci ~~ signal reaches the I/O W'lit it finds the unit not ready. The 
unit remains not ready until that point in the ca.rd cycle vhen the next input 
transfer is completed. 

T~is methoc of deman~ing ~rov~ces an interlock which prevents any computation on 
data U!'!ti: t~~ errc~ circuits have been checked. 
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DEM.AND 

COMPCTE 

Example 2 
Mode I 
Input-Output Units - One 80 Column Card Unit 
Program Type - Internal Program 

Comments 

Tne first inst:-uctio~ is a demana ~o synchronize start of 
the computer program ~ith the completion of the automatic 
run-in. In subsequent cycles this d€I!janC. delays the start 
of computation, so that the er~o~ condition, cont~cl holes, 
etc., detected by the 80 Column Ca.rd Dnit may be used to 
vary the computer program before compute.tion is begun. 

YES ---- --, 
I 

A special out can lead to various sub
routines depenciing on which HSCLs are 
activated. .A demand out starts the main 
program. 

--------..., -\, I SCBROUTINE 

385-380 milliseconds are available fo~ 
computation. 

DE~lAiND · \ 1 
, ____ _! 

YES 
-----~-. 

I 
I 

--- -----' 
TS PC 

TRF 
TPF 
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The second demand instruction is used to 
initiate the next card cycle. If an 
error condition is detected in a card 
cycle, the con.trol commands sent (PC, 
TRF, TPF) to the 80 Column Card Unit are 
inhibited, causing the unit to stop. 
Depressing the appropriate card control 
reset button will clear the error 
circuit. Depressing the resume causes 
the control commands to be executed, and 
the unit to continue cycling. 
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Exs..."'T1 le 3 
fude- I 

----Input-Output Dni ts - Ql"'le:- 00 Column Card Unit 
Prograr:: Typt: - .Lnternal 
Routine -- F-..rnching a variable number of punch channel 

cards for each read channel card 

COMPUTE 

TEST FOR 
SPECIAL 
COI\'DITIO NS 

SPECIAL 
CONDITION 

SUBROUTINES 

MAIN PROGRAM 
LAST COMPDTA- NO 

(TION FOR THIS READi--___;;,~---.. 
CHAN1\1EL CARD 

YES 

DEMAND 

TS PC 
TRF 
TPF 

DEMAND 

TS PC 
TPF 

DEMAN"TI 
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Col!lI:lents 

The flow chart illustrated 
demonstrates one method of 
punching a variable number of 
cards for each read channel 
card which is read. 

Only comm.ents ~hich have not 
been notated in previous 
examples are included. 

A double Track Switch is 
required at these points to 
prevent the data from the 
next read channel card from 
being destroyed by output 
data. 
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INPUT DATA 
~ B'i'B 

ACCUMUIATED 
DATA~ 
OUTPUT 

CLEAR ACCUMo 
DATA STORAGE 

TO SPACES 

DEMAND 

NJ 

TPF 

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. 

YES ERROR 

'IEST FOR 
SPECIAL 

CONDITIONS 

Cot1I11ents 

The flow chart illustrated 
demonstrates one method of 
reading a variable number of 
read channel cards for each 
card punched. 

COMPUTE & END 
RESUL'IS TO 

ACCUMo STORAGE 

DEMAND 

TS PC 
TRF 
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YES ERROR 
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DD:A\D 
L1\IT I 

cmIPL"TE O\ 
L~IT :~O. I 

DATA 

TS PC 
TRF 
'I?F 

Exa::ple 5 
Mode I 
Input-OutpJ.t Units - 'I\.ro 80 Column Card Units 
Fr~gra.m Tyt,e - External Program 
Routine - 'Use of 'two 80 Column Card Units 

YES 

TEST FOR 
SPECIAL 

CONDITIONS 

D.EMA~~D I 
CNIT II ~ 

COMPUTE ON 
CKIT NO. II 

DATA 

TS PC 
TRF 
TPF 

YES 

Cor:iments 

Both 80 Column Card 
Uni ts will be immedi
ately ready after 
demanding if the 
computations on Units 1 
and.2 equal 400 or more 
milliseconds. 

The step out hub of the 
last computing step for 
unit number l data is 
bussed to Track Switch· 
anc C-to-I/O 'lines 
ac~ivating Trip Read 
Feed, Trip Punch Feed, 
and Program Complete 
for Unit l, 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-I/O 
lines reach Unit 1 
before it is taken 
0 off demandtt and Unit 2 
goes. non demandn. 

The comments contain 
information which 
pertains particularly 
to this problem, and 
have not been m·entioned 
in previous problems. 



DEMAND DEMAND 
IN I .. , 

i\ 

UNIT I UNIT II 

YES YES -------1 ------, 

--- --, NO ----1 
-----'L-------. I I 

I 
CO ~1PCTE ON 1 
C~\IT NO. I 

TEST FOR 
SPECIAL 

CONDITIONS COMPUTE ON I 
UNIT NO. I I 

DATA : 
I 

x 

: SUBROUTINE 

DE~11AND 
IN 

[:\IT I 

I 
I I 

'-----' 

DATA I~ 

I
: SUBROUTINE 

DEMAND 
IN I 1 

UNIT II ~ - - - -' 

I TS 

YES 
I 
I 

----------' 
PC 
TRF 
TPF 

Example 6 
Mooe I 

YES ?-------, 
I 

NO --- - - - - _J 

TS PC 
TRF 
TPF 

Input-Output Units - 'I\lo 80 Column Card Units 
Program Type - Internal 
Routine - Use of two 80 Column Card Units 

Comments 

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

7C 
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TS PC 
TRF 
TPF 

DEMAND 

COMPUTE 

Example 7 
Mode I 
Input-Output Units - One 80 Column Card Unit 
Program Type - External Program 
Routine - Exit routine for Mode I manual ru..n-out 

YES 

TS PC 
STOP 

.2b 

72 

Comments 

The End of File Read Feed is patch
wired through three read feed cycle 
delays to HSCL-w so that a special out 
will result ~ith the demand in substep 
that starts compt:.tation on the last 
read channel card. 

The card cont.ainir:.g the results of 
the last computaticn may be manually 
run-out by depressing·the C-to-I/O 
button on the contrcl panel of the 
80 Column Card Unit once and the 
Manual Trip Punch Feed button 3 times, 

Note: Since the program illustrated 
is external, connector 2 
represents a selector and .2b'. 
represents the selector pickup 
for the corresponciing selector. 
2a represents the nonselect 
position and 2b represents the 
select position. 



DEMA1'ID 

COMPUTE 

:'S PC 

.E.xa.=cle 8 
r:Ode I 
Ii:put-Outp-.it U::i ts - One 80 Col 1:"'!"rr Ca=d Titi t 
Prograit T~e Exterr1al Frogra::. 
?..au.tine - Exit routine for Mode I za:nual run-out 

YES 

PC 
STOP 

NO 

73 

Co=ents 

The End of File Read Feed is patch
•-ired through four read feed ercle 
cielays to :iSCl.-1,.,. so that a special 
out ~ill result •itb the demand in 
substep after the last read chan~el 
card has been co!lputed. 

The card containing the results of 
the last computation may be manually 
run-out by depressing the .¥..anual 
Trip fi..mch Feed button 3 times. 



Ixa.:::plE: 9 
Mode I 
Input-Output Uni ts - One 80 Column Card. Unit 
FrogrEJTI Type Inte~i:al Program 
Routine - ~~it routine for Mede I manual run-out 

Con:::ments 

The fJ cw chc.rts sho\t.'ll in Example 8 on the fellowing pages 
Elustrc.te a special cas€ using the last card to unload 
certair .. records frcre gen€ra.1 storage. In the event that the 
last card is not unique (i.e., like or sirrjlar to those 
preceding it) the End of File Read Feed signal may be used to 
set a connector, or activate a selector, so that after cc::-ipu
tation, Program Complete Trip Punch Feed and stop con:r..:.a.nds, 
in addition to a Track Swi.tch, will be sent to the 80 Column 
Card Dnit (as in the preceding exa.mple)o 

In either case, the card containing the results cf the last 
computation :may be :manually run-out by depressing the C-to-I/0 
button, on the contrcl panel of the 80 Colur:n Card Unit once 
and the !r'.anuci Trip Punch Feed buttcn 3 times~ 
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Example 10 
Mode II 
Input-Out:r-·ut Uni ts - Jne 80 Column Card Unit 
Program Type - External or Internal program 

DEMAND 

YES ---------, 

TS 

COMPUTE ON 
PUNCH CHANNEL 

DATA SUBROUTINE 
\ 

\ 

DEMAND \ 

YES -----, 
I 
I NO --------

TS PC 
TRF 
TPF 

I 
I 

POINT 1 
COMPUTE ON ~ READ CHANNEL 1 

DATA 

77 

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 (bl 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 
exceed 17.5 ms.,) by bussing from the out 
of the last punch channel computation 
step to the required C-to-1/0 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. 



CMstomer 

Application 

Instruction 

Location u 
- ... 

I -·: "-".: 

.- j 

I v · . ../ 

'· 
I Ci; I 

i 
> 
\ 

I 7 ..;i -
I 1 7 

Model 1 UNIVAc® File-Comp_uter Program Chart 

INSTRUCTION WORD 

v w PR SIC 

-.,;; { 7 

r ,_,; I 

l i •. 11./ 

Progrommed by Revisions by Revisions by Program No. 

Dote Date Dote Page /of "' 

Checked by Revisions by Revisions by Date Installed 

Date 
I 

_!Dote Dole by 

LINE 
REMARKS NO. 

D ¥ml0 nl d. CJ 2vt -4 ..??N '-;;~ ~ .x: '-< /\./ ,;;L ~ /-..:: ,/-..: //?~/;'..2.,. 1 
,'/ ....tN <="""" .::Ji~ NN$_/ )..vk~ . . dk /,'<.1.y /).,;,!fl//, ;,I"' C:;/A ,-;,...,l-(/( 2 

( G · 3 
-1 .:;.17/;-i.·"'~" e. .,.,..; /~ /V C:h ~ """"/.//./£/ ,c_'. .... ,., .... ,,; 4 
( - c . 5 
\... 

!'.,,. 

\ 
//? -0 

) ~",;-· &.,.. ;.. .;.. 
. (' ( •' 

.'? ' 
L"'~·it{..mril l.SZ.Aa:,. 

! ~ -~ /// "'-' f .( i-
i 

6 
7 
8 
9 

10 
11 
12 

c2., -/~ 13 /' '- -
14 
15 
16 
17 

• I ,1 

18~-
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 . -···--·---- -· ·--·. 

~ !~t-
78 



Example 11 
Mode II 
Input-8utput Uni ts - One 80 Cobn.::. CG.:·J ~~::::. t. 
Program Type - inter;-1al Program 
Routine - .Ji:xi t routine for Mode II r:1s::10~.l run-out 

Either channel may be the first to run-out oi' cards in a Eode II operation as 
explained previously i!l the section "Corrlnuni~b.t_i_on Between The Computer And The 
80 Col111:nn Card Uni t 11

• The exit routine should be progra.rmned to handle either case. 
The flow chart, program chart, and plugboard wiring diagram on the following pages 
illustrate one method of handling End of File condition in a Mode II type opera
tion. (j) 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 (EOFRF) 

The End of File Read Ii"'eed hub is patchwired through two cycle delays to the common 
hub of column-split selector number one. The two cycle delays cause the EOFRF 
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 Wlibus 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 11 pickup11 associated with column-sp~it selector number 
one. Tho unibus arrangement described above is used to prevent undesirable back 
circuits. The select hub of col.i~nn-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 11 pickups11 of the selectors are bussed, the pickup of column
split selector number one causes the B+ to be routed to the pickup causing both 
selectors to remain in that posit.ion 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 colwnn-split selector number ten. The one cycle delay causes the EOFPF 
signal to be received by the computer before the calculation has begun on the last 
punch channel card. Coluinn-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, prfor 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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..__ __ ....ii~ 
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I TS' 

i11.·~ ,_,10 

TEST FO~ OT~ER 
co~mrrrn~s 

~OTE: 1 a i 

NO 

YES 

TEST FOR OTHER 
CONDITIONS 

HSCL 

YES 

rrsh 
~ 

ERROR 

EOFRF is wired throuqh 2 1 - eye e delays to HSCL w 
EOFPF is wirec through 1 ( to ESCL X punch feed) cycle delay 
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I::-;-..::-:·i.:tp::t 'Cn.i ts - C nE tG Col·uJ'".r.; Card Unit 
Yr ~g:r-c.:: :·:r::-c -- Int.err.al Frcgra.ID 
F..c.utine - ?~eE-~ing JOO cards a minute fro:r:: both channels 

CoIDIDents 

The routine, ilJustrated in the flow chart, wiring diagrBL, and code sheets on the 
fcllc·l'>'ing pages, is designed to read cards from both the read and punch che.nnels 
at a rate of approxin:a.tely 300 cards per minute, depending upon the computation 
ti~e recu.ired for each card. The ma.xi.mum computation time allowed for each card, 
i:' a reading rate of 300 cards per minute is to be maintained, is approximately 
115 ::illiseccndsc 

Tte ro~tine ilJustrated on the fellowing pages requires the first two Read 
Ct4r-.nel cards to be blanko D-~ring run-in, (i.e., computer run-in which is not 
to be confused with I/O Unit run-in) the data from the first five punch channel 
carC.E are deli·vered to intemediate storage tracks 80Z-84Z. The data from the 
fi:tst two read cr.annel cards (blank) are delivsred to intermediate storage tracks 
712 a::c 72Z. The nerl tr...ree read channel cards containing data are then delivered 
to :L."lternediate storage tracks 70Z-72Z. 

ln?~t data transmission to intermediate storage tracks are sequenced as follows: 

?irst ?urich Channel Card (data) 
Fi~st Read Channel Card (blank) 
Ses.rch Punch Channel Card (data) 
Search Read Channel Card (blar.Jc) 
:~.i.rd Punch Channel Gard (data) 
- ... -..:J .... ' ,.,. l ,..ard (d t ' - =-~i.:.-u ~'"'-eac. vhanne \..; a a; 
~o~rth ?unch Channel 8ard (data) 
Tcurth Read Channel Card (data) 
Fifth Funct Cr~el Card (data) 
?ifth Read Channel Card (data) 

_ _,, _..,. 
__ ..,. 
-~ _ __,, __ .., 
_..,. 
--j. 

-~ 

-~ 

80Z 
712 
81Z 
72Z 
82Z 
?OZ 
83Z 
71Z 
84Z 
722 

The ccrr.pletion of the above events ter:rd.nates the rlin-in by setting a connector 
(3b ir: the flow chart) which will cause entry to the main programo It will be 
obsE:::.; ed, fro:r. the flow chart, that a read and punch channel calculation address 
is ~,~·-:~ after each transmission of data to an intermediate storage track. This 
is c~. ;:e so that, upon entry into the main :rrogra."D, calculations w'ill be performed 
on tl:c..~ data contained on the intermediate storage track which is to receive 
inp~t data in the next card cycle. The overlaying of data upon data, which has 
no:. yet been calculated, is prevented in this manner. 

Dak. :·rorr. cards in both chan...viels are checked for sensing srrors prior to 
comp~t&tion, so that computation may be skipped on an incorrectly sensed card. 
In ac:::i tion, the 80 coltll'.1n plugboard program, instructed by patchwiring, will 
ca·;.lse :be Dni t to stop at tte ti:::r;.e the error card is received in the output 
l:oppe::·. Tr...:s precedure er.ables the programmer to ex8'r"jne the error card. for the 
C.ef ec:, c.nd to tc.ke a~;-::-opriate action as dictated by the nat"'..lre of the erroro 



If the program.er should find it necessary to confine the progra:r: er.:tir~::.· 
to the co=p~ter piugboard because of a lack of interfial storage for i~st:·uc~io~ 
~crds, a de:=.and substep nay be inserted just prior to the punch and read 
channel data calculation se~~ence. When special condition bub~ s~cb as ttose for 
sensing errors and errl of file condi ti~ns, are pa.:.crrwired to lo-w speed I/0-t.o-C 
con"t.rol lines to pickup selectors on the co:nputer pl-.igbo.ard· (ir.. ord.er tc vary 
the progra.~), the step out of the "set punch cha~~el cal:u.lation address~ step 
!!lay be buss6d tc the dena..~d ~~bstep, and through a progra.rc select, before e~try 
into a selectQ::- chain represented by connectors 2a, 2b anc 2c in tt2 flow ct.e=to 
:·v.'8 t.ra.cks for read channel data and four tracks for ;:.mch char:...Ylel data are 
reouired when an external denand. is utilized i:: this rr.a.nner. 
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Example 13 
1-bde I 
Input-Output Units - One 80 Column Card Unit 
Program Type - Internal Program 
F.outine - 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 display 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-l hub on the 80 column plugboard when the RS2 card control 
reset button is depressed. If the control info~-mation, initiating the cycle in 
which the error was detected, did not contai::.. a Trip Read Feed command (intermit
tent feeding of read channel cards) the &rror signal will be emitted from the 
RS2-2 hub on the 80 column plugbo~~, when the RS2 card control reset button is 
depressed. 

In either case (RS2-l 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 a 12 in card coll.lllln 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 vhen 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 address 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 address 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 there are any) 
as part. of a later run rather than slowing down the particular run in which they 
occurred. 

90 



..,._., e:::..:r.~:; c.. ?:32-l c:- a 3..32-2 co::iparison e:::-ror was ae:.ected the operator n:ey, by 
ref erring tc the ::::,:FJ..E.E R neons or .. the adapter display· panel, deten::ine the 
t·~fer ;;:is.: ti~n (word and character) in i.:hict the error arrived. Fron: this 
info:':':.at.:..:r: thE ope:-ator may aeterr:ine tt.e card. colun:n or col·.mns ·~r .. ich ;.re:-e 
i~cc~rectlr se~sed. 

If t~e error occurred i~ card col-:.JI:ins 15-30 the operator would set alternate 
swi~c::.es l anci 2 to the nonselect positions ca"..lsing a 12 to be punched. in card 
ccl·."Irn il:. I:f' the error ve:-e in any other col-.u::n the al terne.te S',iii tches woU:.:i 
be set tc :.te sel:::ct :pos:. tio:is. This ·l'>~:l ca::se the ac-:ivati'.Jr .. cf F.BCL ~, 
·,.::.:.:::: i!"lst:--..:c"t s -=-~---" cc::p-~-:er to skip calculations on the error card, i:i 
addi t::.or.. -so stcppir .. g the EO Col·..rm.n Card Dni t when the error card is received 
i:: t!'-le ou-:pu: bop;::er. 

;;_:·ter dete:r-:-i.~ng the proper position for the alternate sw:..tches the operator 
rr:.ay, ty depressi!lg the appropriate card control reset button (RS2), ca~se a 
signal to be e:d.tted at the appropriate Read-Sense error hub (PS2-l or HS2-2)o 
Jepressing the resume button clears the error circuits and enables the unit 
to continue norr!..Z.1 operation. 
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EQUIPMENT LOGIC 

Although many of the problems in this manual can be hancled without understand
ing the logic involved in the two modes, the fullest utilization of the 80 
Column Card Unit depends or. the programmer 1s comprehension of the logic of the 
Unit. This discusEion of the logic behind each mode is presented with that ena 
in mind. 

In Mode I the read channel functions as the in~ut to the Unit while the punch 
channel functions as the output. Figure 6 and TableII.I show the sequence of 
the more important functions from a programrr.d.ng viewpoint, anc should be read 
and studied in conjunction with each other to assist in understanding the 
process. 
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Table III - Equipment Logic in Tabular Form Mode I 

Cycle Read Feed 

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

1 Card A moves into the RWl station where it is 
positioned and held. 

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

2 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 RSl which correspond to the 80 columns of 
the card. Fenn.at and editing is possible at this 
time as the hubs may be patchwired to any of 120 
hubs labeled Read-Input Storage hubs. 'When patch
wired in this manner data flows behind the plug
board into a 120 character core buff er called 
buff er 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. 

3 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 lst Program Complete 
and Trip Read Feed signal is accom
panied by a Trip Punch Feed. 



Cycle Read Feed 

3 Data 1·rom Card A, in Read-Input Storage positions 
flow from buffer A through the translater, W"hich 
converts it to Univac 7 level code and onto the 
input-output tra.ck connected to the card un:i t. The 
data flows onto the drum consecuti.vely .f rof'l the 
least significant character of word 9 throu:gh the 
most significant character of word o. 

3 Card A moves under the bmshes at RS2 where it is 
sensed one row at a time startjng with row 120 
Data sensed is brought out to the plugboard at 80 
hubs labeled RS2 hubs which correspond to the 80 
columns of the card. These hubs may be patchwired 
to a.ny of 120 hubs Jabe1ed Read..,;.Check hubs. The 
circuitry of the u.'l'}j_t is so constructed that when 
patchwired in this manner, data f~owd back behind 
the plugboard to a one bit comparator 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 cycle4 

4 The 4th PrograJn Complete and Trip Read F ee,d signal 
received initiates Cycle 4, causing Card A to start 
moving into the mr2 station. An automatic Track 
Switch makes data from Card A availab1e to computer. 

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

5 The 5th Program Complete and Trip Read Feed signa~s 
received, initiates Cycle 5. Card A st.arts moving 
through the RS3 station. A Track Swi t.ch makes the 
output results available to I/O unito 

Punch Feed 

A Trip Punch Feed signal received at 
this time will cause Card A' to start 
moving from the PWl station into the 
PSl station. 



Cycle Read Feed 

5 An output transfer takes place 'Where 120 characters 
on the I/O track eonne.cted to the card unit are 
consecutively read, starting with the least signif
icant digit of word 9 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 buff er called 
buffer B. Data is now in card code in output 
storage pos~tions. 

5 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 PSl. 

Card A' moves under the brushes at 
PSl 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 PSl, correspond
ing to the 80 columns of the card. 

Note: Card At is primarily used for 
receiving the output infornation 
resulting from calculations on Card A. 
Thus it may be a blank card or contain 
a small amount of prepunched data. 
PSl hubs patchwj_red into any of the 120 
Punch-Input Storage hubs allows data to 
flow back behind the plugboard into a 
120 character core buff er called 
buffer M. This information is in 
Punch-Input Storage positions in card 
code. 
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Cycle 

5 

6 

6 

6 

REad Feed 

Card A is moving into the output hopp·~r. 

Punch Feed 

At tbls time buffer B and buff er 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 
identica1 positions. For exalTlple, if 
buffer B position 30 cont.ai.ned a G (12 
and a 7); and buffer M contained a 6; 
thf.3 resulting combination in. buffer M 
would be 1~~, 7, 6. Thus the out put 
data from Card A in buff er B is combined 
wlth any data in buffer M (probably 
from Card At) and put in buffer M. 

The 6th Program Complete and Trip 
Punch Feed signaJ.s received from the 
computer initiates ca.rd Cycle 6. Card 
A 1 starts moving into the punching 
station (PPl) o 

During this time 12 clock enables are 
sent to each of 120 hubs labeled 
Output Storage corresponding to the 
120 positions in buffer Nq If any of 
the data in buff er M is to be punched 
in the card, the enable!s froin those 
positlons must be wired to the desired 
column in the Storage Punching Section. 
The enable then fJ ows behind the plug
board and aJJ ows 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 buff er M ls punched 
in Card A 1 and only those positions wired 
to punch are rtcirculated to buffer M. 



Cycle Read Feed 

? 

8 

8 

Punch Fei 

The 7th Program Compl1 
Punch Feed signals fri 
puter initiate Cycle J 

moves into PW2 and is 
until next Progrem CoJ 
is received. 

The 8th Program Co~aplete and Trip 
Punch Feed signal from the computer 
initiate Cycle 8. 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 colU!Dns of the card. When 
PS2 hubs a.re patch\.lired to any of tr ... e 
120 Punch-Check hubs 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: 
Buff er M is actually a 3~ char~cter 
buffer so that cards following A' will 
be read into second and third sections 
of M. As Card At data is now read out 
of M the first section can be used for 
the 3rd card following Card :A 1 .) 



CYCLE 
0 
.I 
2 
3 
4 
5 
6 
7 
8 

INPUT 
HOPPER ( ~WI 

-71-

M' 

BUF M 

PC INPUT 
(120 HUBS) 

PSI 
(BO HUBS) 

PUNCH 
ACTUATOR 

PUNCH 
DIES 

I/OTR -----

MODE I CARD AND DATA FLOW 
FIGURE 6 

100 

STORAGE 
PUNCHING 
(80 HUBS) 

PW2 

I 
~ 

PS2 

KE)'_ 
pc! PROGRAM COMPL 
TS:TRllCK SWITCH 
R5 :HEAD SENSING 
RC•REAO CHANNEL 
T.AJ= INPUT-OUTPUT 
TR=DRUM TRACK 
RT:l~IGHT 
L •LEFT 
RW:REAO WAIT 
PW• PUNCH WAIT 
PS=PUNCH SENSING 
pp,plJNCHING STA. 
PCoPUNCH CHANNEL 



MODE II 

In Mode II both the READ F~ED 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. 

Figur.e 7 and Table JV show the sequence of the more important functions from 
a progr&nming viewpoint, .and should be read and studied in conjunction ~ith 
each other to assist in understanding the process. 
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N 

Cycle 

1 

1 

2 

2 

Table IV - ~~quipmcnt Lor~ic Jn Tabular Form Mone IT 

Card A1 is in the input hopper. The 1st Program 
Complete and Trip Punch Feed signals received, 
initiate Cycle 1. Card A1 starts moving into the PWl 
station. 

Card A1 is moved into PWl, positioned and held. 

2nd Program Complete and Trip Punch Feed signal 
received, initiates Cycle 2. Card A1 moves into PSl 
station (Unit goes ttnot-ready" when the Program 
Complete signal is received). 

Gard A' moves under the brushes at PSl where it is 
sensed one row at a time start.Lug i.iith row 12. Data 
sensed is brought out to the plugboard at 80 hubs 
labeled PSl, and nwnbered 1-80 corr<;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 Punch-Input 
Storage, numbered from 1-120 corresponding to the 120 
character positions on the input.-output track. Data 
flows behind the plugboard into a 120 character core 
buffer called buffer M. The data in thi : .. buffer is in 
card code. 

H.ead Feed 

Card B is in the input hopper. \ijhen 
the 1st Jlrogram Complete und Trip 
1-tead F'eed signals are accompanied by 
a Trip H.ead Feed card B starts moving 
into the RWl station. 

Card B is moved into ll\H, positioned 
and held.· 

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

Card B moves under the brw:,;hes at HS! 
where it is sensed one row at a time 
starting ~ith row 12. Data sensed is 
brought, out to the plugboard at 80 hubs 
labeled H.Sl 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 LW hubs 
labeled f{ead-Input ~torage and numbered 
from 1-120 corresponding to 120 
character positions on the input-output 
track. Data flows behind the plugboard 
into n 1.20 character core buff er called 
buff er A. The data in this buffer is 
in card code. Read-Input Storage 
positions which are not wired record 
0 no punchn in the corresponding 
positions of buffer A; and, when trans
lated to Univac code, result in a space 
code being recorded in that position. 



Cycle Punch Feed 

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

2 Unit goes "Ready". Demand and Track Switch take 
effect. Card A1 data becomes available to computer. 

2 Compute on data from Card A1 ; if any data resulting 
f'rom Card A calculations is to be punched into Card 
A1 • Transfer computed data to output track. 

3 

3 

3 

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

Card A1 output data becomes available to input
output unit. 

Output transfer of calculations on Card A1 occurs. 
Card A1 output data flows from input-output track 
connected·to the Unit through a translator into a 120 
character core buf'fer 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 A1 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 



Cycle 

3 

3 

3 

4 

4 

5 

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 punchn or 
"space coden 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 A1 is being positioned under the 
punching dies. 

Computation starts on Card B•. 

Card A' is punched. 

The 4th Program Complete and Trip Punch Feed signals 
received initiate Cycle 4. Card A1 starts into the 
FW2 station. 

Card A1 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 data flows to a one bit 
comparator where it is compared with 
the corresponding bit position from 
buffer A. (Note: Data coming from 
buff er A for comparison is the data 
read into buffer A from Card B--i.e., 
the same card that is now at HS2.) 

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

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

Waiting 

When a Trip Read Feed signal is also 
received, Card B starts into HW2 
station. 

Card B waiting. 

When a Trip Read Feed signal is also 
received Card B starts into RS3 
station. 



Cycle Punch Feed 

5 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 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 A1 will be read into the second and third 
sections of buffer M. As Card A1 data is now read out 
of the first section of M, this section can be used to 
record, the data from the 3rd card (Card 15 1 ) 

following Card A•/. ) Thus the sensing and punching of 
Card A1 are checked at this time. 

Read Feed 
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Figure 8. Plugboard 
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