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COMPUTER ENTRY PUNCH 

Xll• INTRODUCTION AND GENERAL INFORMATION 

A. Purpose 

B. 

l, The primary function of .the 020 Computer Entry Punch is 
-······· 

to serve as one of the means of entering data into the 
Central Computer System of AN /FSQ-·7 Combat Direction 
Central or AN /FSQ-8 Combat Control Central. The design 
of the CEP enables it to operate' as a printing card punch, 
as a printing card punch and r'eader, or as a -punched 
card The use of t_he IBM card system in the 
oper-ci.tion "'Of'this manual input ·(MI) equipment pi:ovides a 
permanent record of data entered into the computer. 

2. The following types of are entered through the CEP: 

a. Flight Plans 
b. Weather 
c. Interceptor and Weapon Status 
d, Boundaries 
e. DEW 
f. Texas Towers and :Picket Vessels 
g. AEW 

h, 
Basic Requiremt"nts of CEP 

1. Adapted from commercial model 026. 

2. Must be able to read cards and store information until 
called for by MDIE. 

Must be able to recognize a change of computer status, 
and give indication to operator that status has changed. 
Sequence of cards must be rerun to assure all informa­
tion in a sequence going to the same computer when a 
status change has taken place,' 

C. Description 

1. The 020 Computer Entry Punch is manufactured by IBM. 
The machine is J=2 1 /2 inches long_, _:4 inches wide, and 
39 inches high. The front of the machine is the vertical 
surface on whi,ch the reading board is mounted. (Fig. 2-1). 
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Figure 2-1. 020 Computer Entry Punch, Detailed Front View 



COMPUTER ENTRY PUNCH 

Located on the reading board are the keyboard and 
the unit- status control panel. The keyboard can 
be moved to any position on the reading board 
convenient to the operator. It is a combination 
alphabetic and numeric keyboard wi!,h 44 keys 

Jl.nd a space bar. A number of the keys are used 
to manually control machine functions such as 
duplicating, feeding and skipping. Above the keys 
on the keyboard are the functional control switches, 
which are used for various automatic and manual 
operations. The unit-status control panel, mounted 
on the left, has two lights and two switches. 

Located at the top of the machine are the card hopper, 
the detail bed, the punch station, th~ master bed, 
the read station, the card stacker, and the main 
line switch. Below the reading board are the chip 
box and fuses. The main fuse is located on the 
left front leg of the machine. Two others are 
located behind the chip box and are accessible when 
the box is removed. 
Mounted on the rear legs of the CEP are the power 
and signal connectors (fig. 2-2). The two signal 
connectors are 40 position connectors with spring­
loaded contacts. Power is brought into the machine 
through the power connector, located on the right 
leg (facing the rear) above the signal connector. 
This 30 position, quick-disconnect connector and 
the a-c connectors supply all voltages necessary 
for operation of the machine. 

By removing the top cover and tilting the base unit 
to the vertical position, the card feed cams and card 
feed circuit breakers can be seen, located behind the 
hopper (fig. 2- 3). The print head unit is located 
above the punch station. To the right of the print 
head unit is the program unit. In the rear, beiow 
the program unit, are the punch cams (P cams) 
and punch circuit breakers. Located behind the 
stacker is the drive motor. which supplies the 
necessary mechanical power to operate the machine. 

Removing the rear cover exposes the relay gate 
(fig. 2-3), which contains 18 duo-·type relays, 2!_ 
wire-contact relays, and one high-speed relay. 
;;T:;-;:h:-:e::-:r:-:e~·."::::a:":-:y:-:s:-..a"'"f~e,-.-:::n~U~m be red Tr om I ef t to rig ht in ' 
each row when viewing the relay gate from tfi'e rear. 

3 



4 

"'l ... 
l1Q 
c ., 
(1) 

N 
I 

N 

N 
I 

\.>) 

HOPPER 

SIGNAL 
CONNECTOR 

PUNCH 
CIRCUIT 
BREAKERS 

COMPUTER ENTRY PUNCH 

'- .. 

L~J-__ 

POWER 
CONNECTOR 

~ 
AIR FILTER ~ 

i6'.'.'i"noR · 1:f11 
CF CIRCUIT PRINT AUXILIARY 
BREAKER DRUM (COLUMN COUNT) 
CAMS 

DRIVE 
MOTOR 



2. 

/~ 
/'1 LI 5 / 8 -e...-

/l / .PU/VCf/ 
5 14-;10/Vj) ro3. 

1~ IV C t-1 ' I/ 

4. 

. s. 

COMPUTER ENTRY PUNCH 

The first number bi a row comes -immediately 
after the laat number in the row above; e.g. , if 
20 ·is the number of the relay at the extreme right 
in a row, then 21 is the number of the relay •t the 
extreme left in the row immediately below it. The 
duo-type relays are located in the first, or top, row;. 
the wire contact relays, in the second and third l'ow•. 
A blower i• mounted on the relay gate to dis•ipate 
the heat from the relay•. The relay gate i• hinged 
to facilitate acceH to the terminal board• and 
electrical components located behind the gate. 
Figure 2-4 shows the rear of the machine with 
the relay gate lowered. Pointed out in thi• figure 
are the rectifiers, the power relay•, the card 
count mechanism, the filter capacitor, and the 
terminal post•. · 

The tube chaHi• is located on the right •ide of the · 
machine behind a loiivered cover panel (fig. 2-5). 
Eifgeen tubes (type 25L6> are »Hd to energize 
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.relay• and magnet•. "1Z;r ~ ~ +r'~ .lo/~ 
Card Hopper: The card hopper (fig. 2-1) hold• 
approximately 500 card•, which are held forward 

' by a •pr1ng-dr1ven piatr. Two magazine •pring• · 
keep the card• from falling through the knife and 
block-type throat as each card advance• to the 
feeding po•ition. 

Detail Bed: The detail bed (fig. 2-1) located to the 
right of the punch iitation, is that portion of the 
card bed into which card• are fed from the hoppe-r. 
Card• may also be placed in the dei.,il bed by hand. 

Punch Station: Punching i• performed at the fir.at 
of two •tation• in the card bed, ·through which card• 
e;~ fi'om flgll! to left. '..l'h• punch •tation ii •hown 
in1gure Z-1. 'It contain• 12 rectangular punch•• for 
punching information onto the IBM card•. 

Ma•ter Bed: The ma•ter bed (figure 2-1) i• located 
between the read (sense) station and the p\anch •tation. 
A card can be inserted manually at thi• point in the 
card bed whenever it is desired to duplicate prepunched 
information on any number of •ucceeding card•. The 
whole card is visible before it is r·egistered at the read 
•tation. 
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6. Read (Sease) Station: The read station (fig. 2-1), where 
the holes in the card are sensed for reading is 'located 
approximately the distance of one card length to the left 
of the punch station. There are 12 sensing positions at 
the read station, each position containing dual sensing pins. 

7. Card Stacker: The card stacker (fig. 2-1) holds approxi­
mately 500 cards and is located at the upper left side of the 
machine on a level with the hopper. After a card passes 
the read station, it is fed into the stacker automatically 
or by key depression. Cards are stacked at an angle with 
the 12 edge down, card face to the rear, and are held in 
position by a card weight. When removed from the stacker, 
the cards are in their original sequence. 

8. Main Line Switch: Figure 2-1 shows the location of the 
main line switch. Operation of the machine may be 
started approximately one -half minute after the main 
line switch has been turned on. This delay allows suffi- · 
cient time for the electron tubes to heat. When the stacker 
becomes filled to capacity, the switch is automatically 
turned off, 

9, Card Feed Cams ana-cir~uit-·Breakers: Located below 
the hopper are six card feed cams and the associated 
circuit breakers (fig. 2-3), The card feed circuit 
breakers are numbered 1 through 6, from right to left, 
when viewing the machine from the rear. 

10, Print Head Unit: The print head unit (Fig. 2-3) houses 
the printing and ribbon feed mechanisms. The ribbon 
feed mechanism contains two ribbon spools and the 
ribbon reversing mechanism. The printing mechanism 
qmtains the .code plate from which the individual characters 
are printed. ·-.l?.nnting tc;!.ke s place. at the disc re ti on of the 
operator. The coded .. character punched in a column is 
printed across the top of the card above that column in 
which it was punched. 

11. Program Unit: The program unit is located in the 
center of the base assembly above the master bed 
(fig. 2-1) and contains the program drum. A program 
card with co·ded information is fastened around 
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the program drum. Behind the program drum is 
the auxiliary drum, which is used for column count. 
The column count is sent to the computer as part 
of a wor-?t.-- At the base of the program-drum holder 
is the column indicator, wqich indicates the next 
column to be punched. 

12. Punch Cams and Circuit Breaker: The P cams 
and associated circuit breakers are located on the 
rear center portion of the base assembly, beneath 
the program unit (fig. 2-3). The punch cam circuit 
breakers are numbered in order from bottom to top. 

D. Principles of Operation 

1. The 020 Computer Entry Punch is used as a card 
punch, manual input unit for the AN /FSQ-7, 8 
Systems. 

The standard IBM card has 80 columns and 12 
rows, a total of 960 punching positions; of these, 
a maximum of 240 (3 per column per card are 
normally utilized. The 80 columns .are numbered 
consecutively from left to right across the card. · 
The 12 rows are numbered 12, 11, 0, 1, 2, 3, 4, 
5, 6, 7, 8, and 9 from top to bottom. Rows 12, 11, 
and 0 are called zone rows; rows 1-9, numeric rows. 
Various types of information are segregated on the 
card by means of fields. A field is defined as a 
related set or group of consecutive columns. 

2. Card Path: Cards are fed into the detail bed from 
the hopper (fig. 2-1 and fig. 2-7) either automatically 
or under manual control, and move from right to 
left to the punch station, to the read station, and 
finally into the stacker. Normally, there are three 
cards in the card bed during machine operation: 
one in. the detail bed, one at the punch station, and 
one at the read station. As a card is fed into the 
detail bed, the card presently in the detail bed is 
registered (positioned to punch into column 1) at 
the punch station. Simultaneously, the card which 
was previously punched is registered (positioned to 
sense column 2) at the read station; the car..: which 
was at the read station is fed into the stacker. 
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Two mechanisms control the movement of the cards 
through the machine: the·card f~ed--ana'tlie escape­
ment mechanisms. The card feed me.chanism operates 
to feed a card to the detail bed, to register the card 
in the detail bed at the punch ·a·tation, ·to register a 
card in the master bed at the read station, and to 
eject a card into the stacker. All four operations 
are performed simultaneously during a card feed 
cycle. 

The escapement mechanism controls the card movement 
through the punch and read stations and drives the 
program drum and the column count drum in synchronism 
with the card movement. The program mechanism con­
trols the machine when automatic operation is selected. 
All these operations occur during an escape cycle. 

3. Punching: When a card reaches the punch station, 
the information is punched into the card, column by 
column. The punching code used is the standard IBM 
Hollerith code, The Hollerith code uses one hole for 
each numeric character, two holes for each alphabetic 
character (one zone and one numeric), and either two 
or three holes for each special character. Ordinarily, 
one to three holes are punched in any column, depending 
on the character selected. 

Punching may be initiated either manually by use 0£ 
the keyboard or automatically by duplication. Dupli­
cation is automatic reproduction on the detail card 
of the information being read from the master card. 
Skipping (bypassing columns or fields not pertinent 
to the current operation) may also be performed. 
However, duplication and skipping can be controlled 
either manually or automatically. Automatic operation• 
are contr~lled by programming; manual operations, from 
the keyb'oard. 

4. Printing: The printing feature of the CEP is optional 
since printing may be suppressed, when desired, by 
program control or by use of the keyboard switch. 
When the information being punched is to be printed, 
a system of wire printing is used to print the 
selected character above the column being punched. 
A code plate with projections outlining all characters 
used in .the system is positioned during the punching 
process and pressed against,a group of 35 sturdy, 
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10 COMPUTER ENTRY PUNCH 

5. Reading: Information is read when the card reaches 
the read (sense) station. Twelve sets of dual sensing 
pins are used, one for each row in the IBM card. 
When the dual sensing pins sense holes in the cards, 
they close circuits to pick interposer relays •. These 
relays, in turn, clos~ circuits .to transfer information 
to the computer, to duplicate or to do both, as determined 
by the machine operation selected. 

Duplication is the operation in which data which is being 
read may be automatically reproduced on the following 
card as it is read. Skipping (bypassing columns or fields 
not pertinent to the current operation) may also be per­
formed. The· reading rate will vary according to the 
number of columns to be read. The maximum reading 
rate is 13 cards per minute, based on the reading of all 
80 columns in a card. When the card has been read and 
column 80 passes the sensing pins, the card moves to the 
eject station (fig. 2-7). During the subsequent feed cycle, 
the card is moved into the stacker fingers and placed in 
the stacked position, 

6. Information Transfer: The information which is sensed at 
the read station is sent" (when programmed) to the MI unit 
(unit 23) with th.e card count and column count information. 
The MI unit adds identifying information and transfers the 
assembled word to the Drum System for eventual transfer 
to the Central Computer System. (fig. 2-10). 

a. Word Makeup: Information from the CEP is 
transmitted to the MI unit as 24 bit words. 

LS - Lll • Data 
Ll2 - Ll5 = CEP identify (made up in MDIE) 
RS - Rl & Not used 
R2 - R6 = Card Count, a "one" bit in only I of 

these five positions 
R 7 - R 13 = Column Count in octal 
R 14 - R 15 = Type of data (CEP • 00 )(made up in MDIE) 
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There are 12 bits of information (corresponding 
to the 12 rows in each card column) and 12 bits 
of identification for each card column (card 
count and column count). 

The identification bits are required so that the 
computer can reconstruct a message when 
data from more than one card from a machine 
is" stored on the MI drum field at one time. 
Five of the 12 identification bits are used to 
assign a card count to each card read into the 
computer. The card counter me,chanism gener­
ates the card counting pulses by raising one 
of its five outputs to +lOV while the remain-
ing four are at - 30V. Except for a card in 
which an error has been detected, the impulse 
counter advances one position between cards. 
The remaining seven bit~ of identification are 
a binary indication of the sensed column. This 
binary indication is generated by the column 
count drum mechanism. Each column of the 
card associated with this mechanism is punched 
to indicate the binary number of that column. 
The associated sensing mechanism transmits 
this indication as the column count drum is 
moved in synchronism with the program drum. 

b. Information Path: Data is transferred as de 
levels from the CEP to the Ml unit. As the 
column is read, an information-ready pulse is 
sent to the MI unit. Interposer relays are 
energized for each column in which a punched 
hole is sensed. A drum-demand pulse 
(originating in the MIXD drum) strobes the 
Ml unit on a priority basis. If the information -
ready pulse has been received and the drum­
demand pulse selects the CEP, data bits are 
written on the drum. 

The interposer relays are then released, and 
the next card column is read. If information 
cannot be accepted by the drum, a P-cam 
causes the interposer relays to be held 
energized and the CEP is interlocked to 
prevent the card from advancing to the 
next card column position. This dependence. 
on the drum-demand pulse allows the CEP 
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to operate on a serial demand system, with interrup­
tion of card reading when higher-priority information 
is ready for transfer to the MI drum field. 

c, Programming: Card machine operations can be 
controlled automatically by SE'nsing punched holes 
in a program card mounted on the program drum, 
The program card can contain either a standard 
program code, an alternate program code or both. 
The standard program utilizes 6 of the 12 rows of 
the program card. The alternate program feature, 
which uses the remaining 6 rows of the program card, 
makes it pas sible to punch codes for two separate 
card designs in the same program card, The alter­
nate program is selected from the keyboard. By 
proper programming, any or all of the 80 columns 
of an IBM card can be read into the computerw. 

E. Electrical and Functional Details 
l, Voltage Characteristics: Table 2-1 lists the nominal 

voltage requirements of the CEP. 

Table 2-1. 

Application 

Input 
Output 
Filament 
Plate 
Bias 

2. Motor Data: 

Voltage Requirements 

Voltage 

115 ac, 50-60 cycles 
IO de 
22-25 de 
130 de 
-49 de 

a. The drive motor is a l / 12 hp motor that operates 
on ll5V ac, single-phase, 60 cycle power at 1, 725 
rpm, with a current drain of 2. 1 amperes (amp). 
Running the motor will cause a 400 C (72°F) rise in 
the motor temperature, 

b. The fan motor used has a rating of 20 cubic feet per 
minute ( cfm) and operates on l l 5V ac power at 3, 250 
rpm. 
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3. Tube, Relay, and Fuse Complement: The CEP 
uses 15 type 25L6 pow~r amplifier tubes and 
three fuses, two 2-amp fuses and one 4-amp 
slow-blow fuse. 

4. Functional Characteristics: Table 2-2 lists the 
functional characteristics of the machine. 

Table 2-2. 

Function 

Printing 

Reading 

Skipping 
Duplicating 

Functional Characteristics 

Description 

A 3/ 4 inch by 1-1/4 inch code plate 
is used to actuate a 35 wire matrix 
(7 x 5). 
Twelve punches, one for each of 
12 rows. 
Twelve sets of dual sensing pins 
operate at 13 cards per minute 
(based on reading 80 columns per 
card). 
Maximum of 80 columns per second. 
Eighteen columns per second in 
automatic control; 9 columns per 
second in manual control. 

F. IBM Card Description 

1. Because of their flexibility and because of the 
availability of the associated punching, verifying, ' 
and duplicating equipment, IBM cards are used as 
a primary input medium for the SAGE Computer. 
Information can be verified prior to computer entry, 
and errors can be detected and easily corrected. The 
simultaneous preparation of data on several CEPs 
expedites the input operation, and the use of cards 
provides a permanent record of the data entered into 
the computer. 

2. There are 80 columns in which punching may take 
place. These columns are numbered, from left to 
right, 1 through 80. In each column are 12 punching 
positions (rows), which are numbered 12, 11, 0, l, 2, 
3~ 4, 5, 6, 7, 8, 9 from top to bottom. Rows 12, 11 
and 0 are called zones, rows 1-9 numerics. 

15 
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TABLE 3-1. HOLLERITH CODE 

NUMERIC NO 12 11 
PUNCH ZONE ZONE ZONE 

None (Blank) & 

A J 
2 2 B K 

3 3 c L 

4 4 .D M 

5 5 E N 

6 6 F 0 

7 7 G p 

8 8 H Q 

9 9 R 

8-3 # s 
8-4 @ ll • 

LETTERS 

ABCDEFGHIJKLMNOPORSTUVWXYZ 

00000000 ll' 
llHJUIHIOUI 

11111111[ 

0 
ZONE 

0 

I 
s 
T 

u 
v 
w 
x 
y 

z 

% 

SPECIAL 
CHARACTERS 

a ~-t•1 '1#• 

aoo 
0000000000 0 ~~~ UUHHllHHHllfl ~ ~ .. 
111 111111 I I II 

12 Punching 
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11 Punching 
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J)J4151111111•1l' 

11111111 

-n22u2222 222222212 2 2222222222 2 2 22222222 

33333333 

44444444 

55555555 

61616666 

11111111 
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UUJUUU UJaU33J3 3J 3 3J33333333( 31 , , I~ 
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: 1: 1 1111111111111111 111111111111111 11111111 II .... , 11111111111 

II 11111It11119111 99 99 991 It 9 99 9! 9! 99911991IIt1111 ~J 919 U II 919 9 9 9 99 9 9 9 9 9 9 9 99 9 9 9 9 
111•11111•nQQM.0•11 •N11nn"nNJJHHHn11nM MllMH•••UUMdMlrou•11un11HMIJMHHllUIJUHhlJHH~JIJll)JIJlnrrNr1• 

Figure 3-1. Punching Positions in IBM Card 
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3. As illustrated in figure 3-1, numbers are 
recorded by a single hole in the corresponding 
numeric or zone position of the desired column. 
A letter is recorded as a combination of one zone 
and one numeric punch in the desired column, 
and special characters are recorded as one, two, 
or three holes, in the desi.red column. Punching 
of the correct number of holes in a column for a 
letter or special character is automatic on de­
pression of the corresponding key at the keyboard. 
The complete code- (Hollerith code) for the AN/FSQ-7, 
8 is shown in table 3-1. Each numeric punch may be 
used alone or with any zone punch. Each combination 
signifies a different character .. For example, a 5 
punch (indicated in the Numeric Punch column) used 
with a punch in the 11 row signifies the letter N 
(indicated in the 11 Zone column). A 5 punch used 
alone signifies the numeral 5 (indicated in the No 
Zone column).. A 5 punch and a 12 zone punch 
indicate an E; a 5 punch and 0 zone punch indicate 
a V. The special characters are signified by an ·8 
and a 3 punch, an 8 and a 4 punch, or an 8- 3 zone 
or 8-4 zone punch combination. Notice that the 
letters A··l use consecutive numeric punches in 
combination with a 12 zone punch. Letters J-R 
use consecutive numeric punches in combination 
with an l J. zone punch. Letters S- Z use consecutive 
numeric punches (starting with a 2 punch) in com­
bination with a 0 zone punch. Eleven characters 
other than the standard 26 alphabetic and 10 
numeric characters may be punched. 

• 

G. Summary Questions 

Questions: 

1. What three operations are possible with the 020 CEP? 

2. How many cards will the hopper hold? 

3. How is printing accomplished in the 020 CEP? 

4. How many bits are transferred from the CEP to 
MDIE and what do the bits represent? 

5. What does an information-ready pulse sent to the 
MDIE from the CEP. mean? 

17 
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6. 

7. 

COMPUTER ENTRY PUNCH 

What does the drum demand pulse do? 

What code is used on IBM cards in the CEP? 
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II. BLOCK DIAGRAM ANALYSIS 

A. General 
1. The 020 Computer Entry Punch is used as a manual input 

device for the AN /FSQ-7, 8 equipment. It can punch 
information on IBM cards and simultaneously print the 
same information across the top of the card. The source 
of duplicated information is a previously punched card 
being passed through the read station. 

2. Card information sensed at the read station can be sent 
to the MI unit (unit 23) or duplicated in the following 
card, or both operations can be_ performed concurrently, 
depending upon the desired operation. 

3. The operations of the machine are controlled manually 
from the keyboard and automatically by programming. 
Some operations may be manually initiated at the key­
board with control taken over by the program unit, 

B. Card Travel 
1. The cards used in the 020 will be from one of four sources 

(fig. 3-2), depending upon the type of data to be handled 
by the machine: 

a. Cards punched by the 026 Card Punch. 
b. Cards processed by the 056 Verifier 
c. Prepunched cards from the permanent files. 
d, Blank cards for the transcription of original data. 

2. Cards placed in the card hopper are moved through 
the machine as indicated in figure 3-2. A card 
feed cycle moves a card from the hopper to the 
detail bed. The next card feed cycle moves the 
card from the detail bed to registration at the 
punch station. As the desired punching operations 
are being performed, the card moves from the 
punch station to the master bed. The card is moved 
column by column through this station and the 
read station by escapement cycles in conjunction 
with the punching operation, Subsequent card feed 
cycles move the card from the master bed to regis­
tration at the read station and from the read station 
to the stacker. As each card progresses_ to a new 
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station, its former position is filled by a card 
simultaneously fed from the preceding station. 
This assures a continuous flow of cards until the 
supply of cards in the hopper is depleted or until 
the feed cycle is interrupted by some other function. 

3. Cards may also be inserted individually into the 
machine at the detail bed or at the master bed. An 
instance in which this arrangement might be advan­
tageous would be the duplication of a single pre­
punched card. The card to be duplicated is inserted 
in the master bed, and the blank card is inserted in 
the detail bed. Single cards should not be fed into 
the machine from the hopper. Since it is not 
practical to read blank cards, the block diagram 
shows no provision for inserting blank cards directly 
into the master bed. 

C. Mechanical Operation 

1. All the mechanical moving parts of the machine 
receive power from the 1 /12 hp drive motor (fig. 
3-2). The reduction drive unit is belt-driven 
directly from the motor. A second belt drives 
the punch drive unit under control of a punch 
clutch. The reduction drive unit drives the card 
feed and the escapement mechanisms to move 
the card through the machine. The punch drive 
unit drives the punching, printing, and reading 
mechanisms simultaneously. 

2. The card feed mechanism operates to enter a 
card into the detail bed from the hopper, to regis -
ter the card in the detail bed at the punch station, 
to register a card in the master bed at the read 
station, and to stack a card in the stacker. These 
operations are performed simultaneously under 
control of the card feed clutch. Energizing the 
card feed clutch initiates a card feed cycle. The 
card feed index is latched up at 0 degree. There 
is 2. 78 milliseconds (ms) per degree, or 1 second 
per card feed cycle. 

3. The escapement mechanism, which controls card 
movement through the punch and read stations, 
receives the driving power from the reduction 
drive unit through a friction clutch. The program 
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unit and column count drum are also driven by the 
escapement mechanism in synchronism with the 
card movement through the.punch and read sta­
tions. An escapement cycle is initiated by ener­
gizing the escapement magnet. It takes 6 ms to 
move the armature out of a tooth of the escape 
wheel. When the wheel is moving, it moves at a 
rate of 12 ms per tooth. One tooth represents one 
card column. 

4. A punch cycle i~cludes the punching operation, the 
printing operation, and the sensing operation. All 
three operations are controlled simultaneously by 
the punch clutch. The punching and printing 
operations enter information on the card while 
the sensing operation detects the punched card 
information for duplication or computer entry. 
Each of these operations is performed on a 
column-by-column basis. A punch cycle is ini­
tiated by energizing the punch clutch. The punch 
clutch is latched at 345 degrees and one cycle 
moves the index through 360 degrees at ~ rate of 
O. 154 ms per degree, or 55. 44 ms per punch 
cycle. 

The timings of the escapement cycle, the card 
feed cycle, and the punch cycle are completely 
asynchronous. 

D. Electrical Operation 

1. Electrical power for the 020 Computer Entry Punch 
is supplied by the simplex input CB unit (unit 56). 
The unit status switch is capable of selecting either 
the standby or the active power supply and of con -
necting the data outputs of the relay switching net.­
work to the corresponding MI unit. It is also 
capable of connecting the machine to the standby 
power supply and leaving the signal outputs discon­
nected entirely. 

2. Power from the selected power supply is connected 
to the terminal panel through the relay switching 
network for distribution to the various subassem -
blies. Power from the terminal panel is used to 
operate magnets in the keyboard, the interposer 
magnets, a~d the relay switching network. It 
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also supplies the drive unit with 115VAC to operate 
the 1 I 12 hp drive motor. This motor supplies the 
poyver for all the. mechanical action of the machine. 

3. The card count mechanism controls a counting pro­
cess to identify the cards as the card data is entered 
into the Ml unit. The card count forms a portion of 
the identification section of each word as the word is 
placed on the drum. Each word is identified by a 
column count and a card count. Because of the 
relatively slow operation of the card machine, it 
is not necessary to have a card count greater than 5. 

4. The operation of the relays which control the machire 
function is dependent upon the action of either the 
program sensing unit or the function controls on the 
keyboard. 

5. A means .is provided for sensing a change of computer 
status. A change will stop machine operation and. 
light the DUPLEX SWITCH light at the unit status 
control panel. Operation cannot be resumed until 
the cards in the punch and/or read station are 
removed and the RESET button at the. unit status 
control panel is depressed. A connection between the 
unit status control panel and the maintenance console. 
(unit 47) enables monitoring of machine status at the 
console. 

6. The drum-demand pulse initiates the data transfer 
from the CEP through the Ml unit (unit 23) to the 
MIXD drum. The initiation takes place when a CEP 
cam (P7) passes an information-ready pulse (through 
relay switching), and a subsequent drum -demand 
pulse causes unit 23 to select the CEP as the MI 
unit which is to transfer data. The drum-demand 
circuitry is also used as an interlock on machine 
operation when data is to be transferred. The 
absence of a drum demand due to acceptance of 
higher priority data at unit 23 will prevent the card 
from be1ng moved to the next column. This e~iminates 
the possibility of reading a second card column before 
the preceding column data has been transferred to 
the MIXD Drum. 

7. The information-ready circuitry is connected to 
the appropriate MI unit through the relay switching 
network. 
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Data Flow 

1. Data may be entered into the CEP either through 
the keyboard or by inserting prepunched cards 
from other machines. Data entered through the 
keyboard is passed to the interposer magnets by 
key depression. When a punch cycle is taken. the 
interposer magnets transfer the data to the card 
by punching the card. The card carries the data 
to the read station, where it is read and sent to 
the interposer relays. The interposer relays 
energize the interposer magnets if duplication 
is desired. The data to be transferred is passed 
from the interposer relays through the relay 
switching to the MI unit. 

2. A column count and a card count are also trans­
ferred through relay switching to the MI unit. 
These two quantities, with the original data, are 
assembled with other identifying information to 
make up the final input word as it is transferred 
from the MI unit to the MI drum field. The fim 1 
input word is assembled in the following form. 

p LS Lll Ll2 Ll5 
NOT CARD CEP 
USED INFORMATION IDEN 

RS Rl R2 R6 R7 Rl3 Rl4 R15 
NOT CARD COLUMN INPUT 
USED COUNT COUNT UNIT ID 

F. Summary Questions 

Questions: 

1. The cards used in the 020 are from what four sources? 

2. How many degrees on the card feed index are there in a 
card feed cycle? 

3. At what degree does the card feed clutch latch at? 

4. How many columns can be punched in one punch cycle? 

5. How is a punch cycle initiated? 
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II. OPERATING INSTRUCTIONS 
A. General 

1. The 020 Computer Entry Punch (fig. 2-1) can be 
used as a printing card punch and reader or as a 
pre-punched card reader. The various machine 
operations are: 

a. Skipping: Omitting columns where informa­
tion is not to be punched or sensed. 

b. Duplicating: Reproducing data into the detail 
card from the master card. 

c. Field Defining: Sensing the extent of field. 
A field is defined as a columnar di vision of 
a card used to segregate various types of 
information. It may be any number of columns. 

d. Alpha-numeric Punching: Punching alphabetic 
or numeric characters in an IBM card according 
to the Hollerith code. · 

e. Data Transfer: Transferring information from 
the 020 to the computer via unit 23. 

f. Zone Suppression: Preventing transfer of 
0, 11, 12 data to the computer. 

g. Print: Printing the character above each. 
column as it is punched. 

h. Print Suppression: Preventing printing on 
card without affecting punching. 

i. ;Feeding: Moving cards from the hopper to 
the detail bed. 

j. Multipunching: Punching more than three 
characters in one column. 

2. The function relays governing machine operations 
are controlled either manually by the keyboard 
switches and keys or automatically by the program­
sensing mechanism. The program controls the 
mode of operation. 

3. Certain operations may be controlled either manually 
or automatically. Multiple-punching, registering 
(REG key), releasing a card in error, and switching 
to the alternate program are possible only under 
manual control. Defining a field, transferring data 
to the computer, and zone suppression are possible 
only in automatic control. Automatic feeding is 
possible but is controlled by a switch rather than 
by programming. 
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4. A circuit is provided which automatically stops 
the machine and lights the DUPLEX SWITCH light 
if the computer status is changed. The cards must 
be removed from the read and/or punch station and 
the RESET button must be depressed to restore the 
machine to normal operating condition. The inter­
rupted sequence of cards must be restarted to ensure 
that all the information contained in the cards is 
transferred to the correct computer. 

B. Operating Controls 

1. Manual Controls 

a. The computer entry punch employs four 
groups of manual controls: the keyboard 
controls, the unit status controls, the 
function control switches, and the three 
miscellaneous switches. 

b. Keyboard 

1) A combination alphabetic and numerical 
keyboard is used. (See fig. 5-2) Punching 
keys are gray with blue lettering. The 
keyboard is interlocked to prevent two 
character or functional keys from being 
depressed at the same time. The alphabetic 
keys are arranged so that the standard 
typewriter touch system can be used. A 
group of dual purpose keys at the right side 
of the keyboard serves for numeric as well 
as alphabetic punching. This permits 
punching numeric characters with the 
right hand and frees the left hand for 
document handling. 

2) The touch system for the 10 numerical 
keys is as follows: index finger for digits 
1, 4, and 7; middle finger for digits 2, 5, 
and 8; ring finger for digits 0, 3, 6, and 9. 
The punching of a digit or a letter with any 
of the combination keys depends upon the 
shift condition of the keyboard. For exam -
ple, the depression of the 4-J key punches 
a 4 when the keyboard is in numeric shift 
but a J when in alphabetic shift. This 
shifting is similar to upper or lower case 
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TABLE 5-1. KEYBOARD CONTROLS 

MANUAL CONTROL PROGRAM CONTROL 

On the first depression, one card is fed to the Same as manual control. 
detail bed from the hopper. On the second 
depression, this card is registered at the 
punch station, and the second card is fed 
to the detail bed under the first card. Dur· 
ing subsequent operations, registration at 
the read station and stacking of cards in the 
stacker also take place. · 

REG (Register) When depressed, the same functions are per- Same as manual control. 
formed as those performed when the FEED 

ENTRY 

key is depressed except that cards are not 
fed from the hopper. 

Releases cards at the rate of 12 ms per column. A card is released at the rate of 18 columns 
per second except when a skip field is 
programmed without the entry. Under 
this condition, the card will be released 
at the rate of 80 columns per second. 

Figure 5-2. Comhination Keyhoard 
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TABLE 5-1. KEYBOARD CONTROLS (cont'd) 

KEY MANUAL CONTROL 

SKIP (Key 33) Punches in the 11 row. 

Space Bar 

NUM 

ALPHA 

DUP 

SKIP (Key 36) 

ALT PROG 
(Alternate pro~ 

The card is advanced one column each time 
the bar is dep1·essed. 

Shifts the combination keyboard into numeri­
cal status as long as it is held down. Used 
to permit the punching of numbers in an 
alphabetic field. 

When duplication is being performed, this 
key permits automatic spacing over blank 
columns. 

Causes duplication on a column-by-column 
basis as long as it is held depressed. 

Performs same function as space bar. 

Not used. 

PROGRA"M CONTROL 

Serves as an 11 key during numeric punching 
and as a dash-skip key during alphabetic 
punching. In numeric operation, one de­
pression is required for each field to be 
skipped. An 11 is punched in the column 
in which the key was depressed, and the 
remainder of the field is skipped at a 
rate of 12 ms per column. 

Same as manual control. 

Shifts keyboard to numerical position when 
depressed in· programmed ALPHA field. 

Normally used to permit punching of letters 
in a numerical field. Shifts the combina­
tion keyboard into alphabetic status as 
long as it is held down. Prevents skipping 
caused by X punching. 

A single depression causes duplication of the 
field i'l which it is depressed. 

Operated on a nonrepeat basi~ for each field, 
requiring a separate depression for each 
field to be skipped. 

Shifts program control to the lower rows of 
the program card. Program contacts 4 
through 9 become operative for the re­
mainder of the card in which ALT PROG 
key is depressed. 1 

MUL T PCH Shifts keyboard to numeric status; prevents Inoperative. 
(Multiple punch) escapement to new column until key is 

released. While depressed, any number of 
numeric keys may be depressed one at a 
time. 

ERROR Not normally used. Releases the detail card, which is in error, 
at the rate of 50 ms per column and pre­
vents any data from this card from, enter­
ing the computer. 
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shifting on a standard typewriter and may be con­
trolled automatically by the program unit or man­
ually by key depression. The sect.ion containing 
the combination keys is readily distinguished by 
the shaded blue area of the key plate. 

3) The top row contains four special-character keys 
at the left, These keys punch eight characters as 
shown on the key tops. The shift status of the 
keyboard will determine which of the two charac­
ters will be punched and printed by each of the 
four special-character keys. 

4) The keyboard also contains the shift key for alpha­
betic and numeric, the MULT PCH, the manual 
DUP, the ALT PROG, the FEED, the SKIP, the 
ERROR, and the ENTRY keys. The uses of the 
keyboard controls are listed in table 5-1. 

5) Keys 1-18 can be depressed to punch the appro­
priate letters only when the keyboard is in alpha­
betic shift. If one of these keys is depressed 

6) 

while the keyboard is in numeric' shift, the. key­
board becomes locked up. Operation can be re­
sumed by releasing the card or by depressing the 
alphabetic shift key to allow the letter to be punched 
and printed. Figure 5-2 shows the numbered key­
board. 
Combination keys 19-:29 punch the characters 
indicated below: 

~ Numeric Shift Al;eha Shift 
19 & p 
20 0 I 
21 1 u 
22 2 I 
23 3 0 
24 4 J 
25 5 K 
26 6 L 
27 7 M 
28 8 8 
29 9 9 
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7) Special-character keys can be depressed 
when the keyboard is in either numeric 
or alphabetic shift to punch and print the 
characters listed below: 

40 
41 
42 
43 

# 

$ 

@ 

°lo 
* 
)( 

8) The punching code for the different 
characters is known as the Hollerith 
code (table 3-1). 

c. Unit Status Panel Controls'. There are two 
switches on the unit status control panel: the 
unit status switch for establishing the CEP 
power and signal status, and the RESET push­
button, for initiating the restoration of con­
tact between the computer and the punch. 
(Fig. 5-4 and Table 5-2) 

d. Functional Control Switches: Four 2 posi­
tion switches are located just above the key 
section of the keyboard. The two positions 
for each switch are ON and OFF. The switches 
are identified and their functions described 
in table 5- 3. (See Fig. 5- 3) 

e. Miscellaneous Control Switches: A number 
of controls on the computer entry punch 
are listed independently because of their 
isolated locations. The functions of these 
controls are described in. table 5-4. 

1) Program control located on bottom 
PROGRAM DRUM 

2) Main line located in stacker 
3) Keyboard Restore located on side of 

master bed. 

C. Indicator Lights: Two lights are located on the unit 
status control panel (fig. 5-4) to the left of the RESET 
pushbutton. The POWER ON light indicates. that power 
is applied to the punch. The DUPLEX SWITCH light 
.indicates a change of computer status. 
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TABLE 5-2. UNIT STATUS PANEL CONTROLS 

TYPE OF SWITCH 

4-position rotary 

Pushbutton 

FUNCTION 

OFF: Power and signals are disconnected from the punch. 

POWER ON: Power is available to the punch, but no signal 
connections are made. 

STANDBY: Power is available to the punch, and signals are 
connected to the standby computer. 

ACTIVE: Power is available to the punch, and signals are 
connected to the active computer. 

Restores normal machine operation after the computer has 
undergone a status change and the interlock has prevented 
any futher reading to the computer. 
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CONTROL 

AUTO FEED 

AUTO SKIP AUTO DUP 

PRINT 

AUTO ENTRY 

CONTROL 

PROGRAM CONTROL 

MAIN LINE 

KEYBOARD RESTORE 

TABLE 5-3. FUNCTIONAL CONTROL SWITCHES 

TYPE 

Toggle switch 

Toggle switch 

Toggle switch 

Toggle switrh 

FUNCTION 

ON: Initiates automatic feed cycle immediately after column. 
80 of the detail card has been passed. 

OFF: Suppresses automatic feeding. 

ON: Allows programming for automatic skipping and auto­
matic duplicating. 

OFF: Prevents automatic duplicating and automatic skipping 
by program control but does not affect manually controlled 
skipping and duplication. ·· 

ON: Permits printing above the punched column. 

OFF: Suppresses printing. 

ON: Automatically releases cards at the rate of 18 columns per 
second to allow a deck of prepunched cards to be read and 
the designated data to be entered into the computer. No 
punching possible. 

OFF: Prevents automatic entry. 

TABLE 5-4. M•scELLANEOUS CONTROL SWITCHES 

TYPE 

Lever switch 

Toggle switch 

Pushbutton 

FUNCTION 

ON: Engages program sensing mechanism, making program 
control effective and shifting the keyboard to numeric status. 
Serves as a mechanical interlock by preventing program 
drum removal. 

OFF: Disengages program sensing mechanism. Shifts keyboard 
to alphabetic status. 

ON: Supplies power under control of unit status control switch. 

OFF: Disconnects power. Operates automatically when stacker 
is full. 

Restores locked keyboard to operating condition. 
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D. Operating Sequence 
1. Visual Check: The following steps should be observed 

for proper operation: 

a. Be sure that POWER ON light is lighted. 
b. Make sure that signal and power connectors are 

properly connected. 
c. See that detail and master beds are free from any 

pieces of cards that may interfere with proper 
operation. 

d. Be sure that DUPLEX SWITCH light is out. To 
extinguish it, depress RESET button. 

I • 

z. Loading Cards into Hopper: Cards are placed in the 
hopper face forward, 9 's down, and are fed front 
card first. 

3. Starting the Machine: To start the machine, proceed 
as follows: 

a. Turn main line switch on. 
b. Turn unit status switch to POWER ON. This lights 

the POWER CONTACTORS CLOSED light (simplex 
maintenance console) associated with the standby 
power supply. 

c. Depress RESET button. 
d. Turn unit status switch to STANDBY position, 

assuming that A computer is active and B computer 
standby. 

e. If AUTO FEED switch is off, depress FEED key 
twice to register first card. H swit;ch is on, 
depress FEED key only once. 

4. Punching, Single and Multiple 

a. Single punching is performed by standard operation 
of the keyboard. In multiple punching, two or more 
numeric characters may be punched in one column 
by holding the MULT PCH key down while the keys 
are depressed one at a time. 

b. The keyboard is automatically shifted to numerical 
status when the MULT PCH key is depressed. 
Multiple -punched columns other than standard 
alphabetic characters or special characters should 
not be duplicated. 
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c. Multiple punching is generally used for preparing a 
program card when more than two punches are re­
quired in a column. 

5. Column Spacing 

a. Depressing the space bar will move the card one 
column without punching. 

b, Without program control, the DUP key may be used 
to space over columns if the corresponding columns 
are blank in the preceding card or if there is no card 
immediately ahead. This operation is faster than 
using the space bar. 

6. Skipping: This operation is controlled manually by 
depression of the SKIP key. Skipping is used when no 
information is to be punched in a column or field, 

7. Manual Card Insertion 

a. When single cards are to be fed manually, they should 
be placed directly in the detail bed for punching or in 
the master bed for reading. Depress the REG key 
once to position the cards properly for punching or 
reading. Single cards should !lot be fed from the 
card hopper. 

b. Detail Bed: To insert cards in the detail bed, 
proceed as follows: 

1) Place a card in detail bed right of punching 
station, positioning right-hand edge of card 
against card p~sher. 

2) Depress REG key to register card at punch 
station. 

3) Punch desired information, starting in column 1. 
Depress numerical shift key when necessary. 

4;) After punching, release card, 
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5) Insert next card in detail bed to right of 
punch station, and depress REG key. 
This· registers first card at read station 
and new card at punch station. First 
card is released to left of read station 
when ENTRY key is depressed after 
punching of second card; it is moved 
into stacker when third card is registered. 

c. Master Bed: When certain fields are to be 
duplicated from a prepunched master card, it 
is necessary to insert the master card manually 
in the master bed before duplicating the fir st 
card of the group. The master c;:ard is inserted 
in the master bed in the following manner: 

1) Turn AUTO FEED switch off before 
completing punching of last card of 
preceding group. 

2) After last card is released from punch 
. station, manually move it to left until 
its left end touches feed rolls at read 
station. 

3) Depress ENTRY key to advance card 
past read station. 

4) Place master card in master bed, posi­
tioning it so that left edge is just betwe.en 
feed rolls and not in registered position. 

5) Depress FEED key to r.egister master 
card and detail card, which is at detail bed, 
and to feed a new card from hopper. 
Turn AUTO FEED switch on. Normal 
punching of first card of new group may 
then proceed, with automatic feeding of 
detail cards following. 

8. Clearing Card Bed: 

a. When the card bed is to be completely cleared 
at the end of a· punching operation without 
feeding more cards from the hopper, the 
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AUTO FEED switch should be turned off during 
punching of the next to the last card. The 
last card is then registered for punching by. 
depressi~g the REG key. After the last card 
is punched and moved to the master bed it 
is moved to the st~cker by depressing the REG 
key again. 

b. If the AUTO FEED switch is turned off after 
the last card to be punched is completed, the 
ENTRY and REG keys must be depressed 
alternately three times. In this case, two 
blank cards will be stacked oehind the last 
punched card in the stacker. 

9. Duplicating: Depressing the DUP key will cause 
the information sensed at the read station to be 
reproduced in the corresp,onding column in the 
detail card at the punch station. Duplication 
occurs only as long as the key is held down in 
manual control. In program control, depressing 
the DUP key in a manual field will cause duplica­
tion of the entire field. Manual duplication is used 
in the repunching of damaged cards and in the cor-
rection of errors. · · 

10. Error Correction -- Blank Detail Cards; Errors 
in punching are often noticed and cor_rected by.the 
operator at the time they are made. Normally, 
this involves rekeying a large. portion of the card. 
The 020 reduces re-keying to a minimum, requires 
no concern about the precise column in which the . 
error occurred, minimizes the possibility of making 
another error while correcting the fir-st, and practi­
cally eliminates card handling. To correct this 
error, proceed as follows· 

a. Depress ERROR key immediately upon 
detection of error. This advances the card 
without punching for the fields coded for 
manual punching, but causes duplication of 
the fields programmed for automatic dupli­
cation beyond the point of release. This 
retains the common information for duplica­
tion into the following cards. The three 
cards in the card bed advance to their proper 
stations, and a new card feeds from the hopper. 

37 



38 COMPUTER ENTRY PUNCH 

b. Duplicate correctly punched fields by a single 
depression of DUP key for each field. 

c. Re-key field in which e+ror occurred, and manually 
punch remaining fields programmed for manual 
punching, 

d. Remove card containing error fr·om stacker and 
continue normal• operations. 

11. Error Correction -- Partially Prepunched Cards: 

a. Partially prepunched cards in the hopper may 
contain prepunched names or codes, or they may 
be serially numbered and punched. When an error 
is made in the punching of cards of this type and the 
correction is to be made immediately, automatic 
feeding from the hopper must be interr'9pted and a 
blank card must be inserted manually in the card bed. 
Since each card fed from the hopper contains some 
prepunched data, it is not possible to duplicate into 
the following card. Make the correction as follows: 

I) Turn off AUTO FEED switch. This will prevent 
the feeding of a card from the hopper and the 
registering of the card from the right of the 
card bed when the error card is released. 

Z) Depress ERROR key. The error card will be­
advanced past the punch station without punching, 
except for the fields which are programmed for 
automatic duplication. The duplication of these 
fields retains the data for duplication into the 
correction card. 

3) Turn off AUTO SKIP and AUTO DUP switch to 
prevent automatic skipping during correction of 
error card. When correcting an error in pre­
punched fields programmed for automatic skipping, 
manually duplicate these fields into the blank card. 

4) Remove card following error card from deta~l 
bed, and insert a blank card 'in its place. 
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5) Depress REG key to register error card at read 
station and blank card at punch station. This will 
also stack card from left of read station. 

6) Duplicate correctly punched fields by depressing 
DUP key at beginning of each field. 

7) Re-key field containing error. 
8) Duplicate remaining fields. 
9) Turn AUTO SKIP AUTO DUP switch on, and 

replace card removed in step 4. 
10) De-press FEED key to register correi:tion card at 

read station and replaced card at punch station, 
to feed next card from hopper, and to stack error 
card. 

11) Remove error card from stacker, turn AUTO 
FEED switch on, and continue normal operation. 

12. Card Removal 

a. A card may be removed from the master bed without 
affecting the succeeding cards by manually moving the 
card into the read station and depressing the· ENTRY 
key. This moves the card to the left of the master 
bed, where it can be lifted out manually. 

b. When a card has been released from the read station 
but not stacked, it is positioned to the left of the mas -
ter bed. For easy removal, move the card to the 
extreme left by pressing down on the eject arm that 
extends from the left of the read station. If, for any 
reason, a card must be removed manually from the 
punching or read station, the pressure roll release 
lever should be held down while the card is pulled out. 
If a card at the punch station does not move easily, it 
may be freed by depressing all the numerical keys. 
Then, with the pressure roll release lever held down, 
the card can be pulled out without tearing. 

13. Keyboard locking and unlocking: The keyboard is locked 
under the following conditions: 
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a. The main line switch is turned off and then on 
while a card is registered at the punch station. 
The keyboard may be unlocked by depressing 
the RESTORE button. 

b. An alphabetic key is depressed in a field pro­
grammed for numerical punching. The keyboard 
can be unlocked by releasing the card or by 
depressing the alphabetic shift key. In the first 
method, the card is released without punching. 
In the seconq method, the letter is punched. 

c. A blank column is duplicated in a field programmed 
for numerical punching. This serves as a blank 
column detection device to ensure that a digit is 
punched in every column of a numerical field which 
is being duplicated. The keyboard can be unlocked 
by depressing the RESTORE button or the alpha­
betic shift key. 

d. A card is not registered at the punch station. This 
feature makes it impossible to do any punching or 
spacing unless a card is in position to be punched. 

·The REG or FEED key can be depressed to move a 
card into punching position, 

e. The REG or FEED key is depressed when a card is 
registered at the punch station, The keyboard can 
be unlocked by depressing the ENTRY key. 

14. Stopping Procedure: 

a. When an operation is to be stopped and the main 
line switch turned off before a quantity of work is 
completed, the card at the punch station sh.ould 
first be completely punched and released. Before 
the card is released, however, the AUTO FEED 
switch should be turned off. This will permit 
restarting the job without additional card handling. 
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b. When one deck of cards is to be followed by 
another deck, using the same master infor­
mation and program control, a blank card 
should follow the last card of the group 
through the punch station. The blank card 
can be released past the punch station at the 
time that the last card is released past the 
read station. This will cause the blank card 
to be automatically punched with the master 
information for duplication into the first 
card of the next deck and thus eliminate the 
necessity of rekeying the master information. 
The AUTO FEED switch should be off when 
the cards are released. 

15. Program Control: 
a. The program unit provides automatic control 

of machine operations. The program card is 
a basic part of the unit and is moved through 
its cycle in synchronism with the cards in the 
card bed. The holes punched in the program 
card determine the operations to be performed 
on the cards in the machine. 

b. Program Codes: The following codes are used 
in preparing a program card: 

Normal Alternate 
Code Function Code 

12 Field definition 4 
11 Start auto- skip 5 

0 Start auto-dup 6 
1 Alphabetic shift 7 
2 Computer entry 2 
8 Zone suppression 8 
3 Print suppression 9 

Blank Start normal field Blank 

Both the normal and alternate codes may be 
punched in a single program card. This per­
mits changing operations without changing 
program cards. 

To use the alternate program feature for a 
complete card, the ALT PROG key may be 
depressed either before or after the card is 
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registered, depending upon the normal program 
coding in column 1. If column 1 of the normal pro -
gram is coded for manual punching, the key may be 
depressed after the card is registered. If column 1 
of the normal program is coded for automatic skipping 
or duplicating, however, this key m"ust be depressed 
before the card is registered. In this case, the AUTO 
FEED switch must be turned off before the preceding 
card is completely punched. Then depressing the 
ALT prog key, after the preceding card is released, 
causes transfer to the alternate program and also 
initiates a card feed cycle. 

When the first part of a card is punched under normal 
program control and the remainder is punched under 
alternate program control, this key is depressed 
whenever the alternate program is to be effective. 

When the ALT PROG key is depressed, programming 
from the alternate program is effective for the re -
mainder of that card. When the following card is fed, 
the normal program again becomes effective. It is 
not possible to return to the normal program in the 
same card cycle once the ALT PROG key has been 
depressed. 

Program cards punched with both normal and alternate 
program codes should not be duplicated. 

The following explanation of the various functions 
are presented as an aid for preparation of program 
cards: 

1) Field definition: The determination of the length 
of a field. Each column except the first column 
of a field must have a hole punched in the 12 row 
(or 4 row for the alternate code). The first 
column will contain the punch designating the 
desired operation. 



COMPUTER ENTRY PUNCH 

2) Autom~tic Skipping: When a hole is punched 
in the 11 row (or a 5 for the alternate code) 
of a program card, skipping will start at that 
point and continue as long as consecutive 12 
holes are encountered. If several successive 
fields are to be skipped, they should be pro­
grammed as one single continuous field. 

3) Automatic Duplication: When a hole is punched 
in the 0 row (6 for alternate program), auto 
dup will start at that column and continue as 
long as consecutive 12 holes are encountered. 
A field programmed for automatic duplication 
will cause the data of that field of the master 
card to be reproduced in the corresponding 
field of the detail card. If several consecutive 
fields are to be duplicated, they should be 
programmed as one single continuous field. 
Any field programmed for auto-duplication 
should also be programmed for alphabetic 
shift. This will eliminate the possibilities 
of undesired skipping and of a machine halt 
when a blank column is encountered. 

4) Alphabeti.c Shift: The keyboard is normally 
in numeric shift when the machine is under 
program control. If all or most of a field is 
to be punched alphabetically, it should be 
programmed for an alphabetic shift ( 1 punch 
in program card for each desired alphabetic 
column; 7 punch for alternate program). In 
a duplication field, an alphabetic shift will 
permit duplication of blank columns and 
prevent skipping when a column to be dupli­
cated only contains a punch in the 11 row. 

5) Computer Entry: Data to be transferred to 
the computer must be programmed for such 
a transfer. A 2 hole must be present in 
every column that is to be transferred. 

6) Zone Suppression: Where a punch in a 
zone row of a card is not to be entered 
into the computer, programming for 
zone suppression of that column will 
prevent such a transfer. Zone rows 
sometimes contain control or identification 
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punches which are not part of the computer 
data. It should be evident that zone suppression 
will only be necessary in columns programmed 
for computer entry. 

7) Print suppression: Printing may be controlled 
by the PRINT switch, but it is not precise enough 
to allow column-by-column control. Printing 
may be suppressed by programming for individua: 
column control. 

8) Manual field: The absence of a punch in the first 
column of a field signifies that manual operation 
is desired for that field. Keyboard punching is 
usually performed in such a field, but manual 
skipping 01' duplicating is also possible. 

c. Program Card Installation: 
1) The program card is mounted on the program 

drum for insertion into the machine. The 
program drum has a clamping strip to hold 
the card and a handle on the top to tighten or 
release the strip. To fasten a card around the 
drum, proceed as follows: 

a) Hold drum in horizontal position with 
handle to right. Turn handle away 
(counter-clockwise direction) as far 
as it will go. This loosens smooth edge 
of clamping strip. 

b) Insert column 80 edge of card under 
smooth edge of clamping strip. Two 
alignment check holes in clamping strip 
make it possible to see that card is flush 
with metal edge under strip. The card 
should be positioned so that 9 edge is 
against rim of drum. 

c) Turn handle to center position. This 
tightens smooth edge of clamping strip 
and loosens tooth edge. 
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d) Wrap card tightly around drum, 
and insert column 1 edge under 
tooth edge of clamping strip. 

e) Turn handle in a .clockwise direc­
tion as far as it will go. This 
fastens tooth edge of clamping 
strip. Drum is now ready to be 
inserted into machine. 

2.) To remove a card from the drum, re­
ve.rse the p1'ocedure. 

3) To place the drum on the spindle, 
raise the program sensing wheels,_ 
using the program control lever. Ro­
tate the drum on the spindle so that 
the aligning pin falls into the aligning 
hole in the column indicator dial. The 
clamping. handle may have to be rotated 
slightly to properly position the aligning 
pin. Turn the program control lever to 
lower the reading star wheels onto the 
program card, and depress the ENTRY 
key to eng~ge the reading mechanism 
fully. Before removing the drum, oper­
ate the program control lever to raise 
the star wheels. 

d. Numerical and Alphabetical Punching 

l) Although the keyboard is normally in 
numerical shift when the program is 
turned on, alphabetic information can 
be punched by changing to alphabetic 
shift. This is done automatically by 
punching l's in the program card as 
11hown in figure 5- 7. 

2.) If a field is to be punched with both 
alphabetic and numeric characters, 

. it should be programmed for which­
ever will occur most frequently. 
Since keyboard control takes precedence 
over program control in determining 
shift status, the appropriate keyboard 
shift key can be used when a shift is 
necessary. 
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e. Duplicating: Sensing a zero hole in the first 
column of any program card field automatical· 
ly starts duplication when the AUTO SKIP 
AUTO DUP switch is on. The operation is 
continued by the 1 Z 's punched in the remain­
ing columns of that field. This is illustrated 
in the sample program card shown in figure 
5-7. Figure 5-8 shows a sample card which 
could be punched using the program card 
shown in figure 5- 7. 

f. Error Correction· 

1) When an error has been made while 
punching, the operator can depress 
the ERROR key to prevent the card 
containing 'the error from being read into 
the computer. This card is released to 
the read station. Computer entry and 
duplication of the preceding card remain 
under control of the program drum. 

Z) Duplicate the information preceding the 
error from the error card into a cor­
rection card. Correct the error, and 
continue the operation interrupted by 
the error. 

g. Manual Punching of First Card of New Group: 

1) Master information must be punched 
into the first card of each new group 
manually. Therefore, automatic dupli­
cation must be suspended for that card 
by turning off the AUTO SKIP AUTO 
DUP switch. 

Z) Several procedures for punching the 
first card of a group are discussed in 
the subsequent text. The procedures 
vary according to card design. 

3) Whenever possible, the first field of 
a card should be programmed for 
manual operation. (See Fig. 5-9. A). 
This gives the operator an opportunity 
to turn the AUTO SKIP AUTO DUP 
switch off before punching the first 
card of a new group: 
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a) When first card of a new group is 
registered at column 1, turn AUTO 
SKIP AUTO DUP switch off. 

b) Keypunch complete card. 
c) When second card of group is registered 

at column 1, turn AUTO SKIP AUTO DUP 
switch on. (This switch may be turned on 
after the master information has been 
punched.) 

4) Automatic duplication should not immediately 
follow an automatic skip. (See the card 
illustration in fig. 5-9, B). Design a manually 
operated field between the two operations if 
possible. 
a) Keypunch first field. 
b) Automatically skip second field 

(AUTO SKIP AUTO DUP switch on) 
c) Turn AUTO SKIPQAUTO DUP switch 

off. Keypunch third field. 
d) Keypunch fourth field. Turn AUTO 

SKIP AUTO DUP switch on. 

5) Sometimes other factors in the use of the 
cards make it necessary for automatic 
duplication to follow an automatic skip. 
(See the card illustration in fig. 5-9C). 
In such a case, the pas sible procedures 
should be studied and the best one followed. 
Two procedures are outlined below. 

a) Long Skip Field 
(1) Keypunch first field. 
(2) Automatically skip second field. 

During skip, turn off AUTO SKIP 
AUTO DUP switch to prevent 
automatic duplication in following 
field. This can be done if the skip 
i~ fairly long. 

(3) Keypunch third field, and turn 
AUTO SKIP AUTO DUP switch on. 
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b) Short Skip Field 

( 1) Turn AUTO SKIP AUTO DUP switch 
off when card is registered at column 1. 

(Z) Keypunch field. 
(3) Skip second field by use of SKIP key. 
(4) Keypunch third field, and turn AUTO 

SKIP AUTO DUP switch on. 

6) When automatic duplication is immediately 
followed by an automatic skip, the first card 
is punched as shown in figure 5-9, D. 

a) Turn AUTO SKIP AUTO DUP switch off 
when card is registered at column 1. 

b) Keypunch first field. 
c) Keypunch second field. Either during or 

at end of this field, turn AUTO SKIP AUTO 
DUP switch on so that following field can 
be automatically skipped. 

d) Automatically skip third field. 

7) If an automatic skip must come first in a card 
and is immediately followed by automatic duplica­
tion, follow the long skip field procedure outlined 
below. (See card illustration fig. 5-9, E). 

a) Long Skip Field 

( 1) Automatically skip first field. During 
skip, turn off AUTO SKIP AUTO DUP 
to prevent automatic duplication in 
second field. This can be done if 
skip is fairly long. 

(Z) Keypunch second field, and turn AUTO 
SKIP AUTO DUP switch on. 

(3) Keypunch third field. 
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b) Short Skip Field 

(1) Turn AUTO SKIP AUTO DUP 
switch to OFF before last 
card of preceding group is 
punched in column 80. 

(Z) Depress SKIP key to skip 
first field. 

( 3) Keypunch second field, and 
turn AUTO SKIP AUTO DUP 
switch to ON. 

(4) Keypunch third field. 

8) When an automatic skip field comes 
between two fields programmed for 
automatic duplication (fig. 5-9), the 
first card is punched as outlined below: 

a) Turn AUTO SKIP AUTO DUP 
switch off when card is registered 
at Column 1. 

b) Keypunch first and second fields. 
c) Skip third field by using SKIP key 
d) Keypunch fourth field, and turn 

AUTO SKIP AUTO DUP switch on. 
16. Column Indicator: The column indicator located at 

the base of the program drum holder, indicates 
the next column to be punched. Spacing to a par­
ticular column is facilitated by reference to the 
indicator. 

17. Column Count Drum: The column count drum, 
which is identical with the program drum, moves 
in synchronism with the card being read at the 
read station. By placing the column count card 
(shown in fig. 5-10) on this drum, a binary indi­
cation of the column being read is entered into 
the computer as part of the word being transferred. 

E. Ribbon Replacement: The ribbon on the OZO (fig. 5-11) 
may have to be replaced because of wear or deterioration. 
Ribbon replacement is accomplished as follows: 

1. Turn off main line switch. 
Z. Remove ribbon spool retaining-clamp. 
3. Cut or break old ribbon. 
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4. Remove both spools from their spindles and pull 
out the two pieces of ribbon. Empty one of the 
spools. 

5. Place spool of new ribbon on right-hand spindle, 
positioning it so that ribbon feeds from top of 
spools toward front of machine. Lift up right 
end of ribbon-reversing arm, and unroll about 
1 1I2 feed of ribbon; then push right end of 
ribbon-reversing arm down to hold spl:)ol steady. 

6. Feed metal leading-end of ribbon between punch 
die and card bed, sliding it through groove in 
center of detail bed (between punching positions 
3 and 4). The groove permits the extra thickness 
of the metal end and reversing eyelet to pass be­
tween the punch die and card bed. Be sure to keep 
the ribbon straight, with the top side up at all 
times. 

7. Hook metal leading-end of ribbon in slot center 
of empty spool, and wind ribbon onto spool until 
reversing eyelet is on spool. 

8. Place spool on left spindle, positioning it so that 
ribbon feeds onto spool over top. Be sure that 
ribbon is not twisted and that top side of ribbon 
i.s still up. 

9. Hook ribbon around right and left wire ribbon 
guides, and slide it through right and left ends of 
reversing arm and over rollers in front of ribbon 
spools. 

10. Slide ribbon up under punch die so that it is in 
the upper groove provided for it in card-printing 
position (above punching position 12), and take up 
the slack. 

11. Replace ribbon- spool retaining clamp. 

F. Chip Box: The operator is to keep the chip box clean at 
all times. The chip box is located under the reading 
board. It is free to be removed like a drawer. 
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Summary Questions: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Match the following: 

1. 12 a. Computer Entry 
2. 11 b. Print Suppression (Alt. Program) 
3. 0 c. Alpha Shift (Alt. Program) 
4. 1 d. Start Auto Skip 
5. 2 e. Start Auto Dup. (Alt Program) 
6. 3 f. Field Definition 
7. 4 g. Start Normal Field 
8. 5 h. Print Suppression 
9. 6 i. Field Definition (Alt. Program) 

10. 7 j. Start Auto Dup. 
11. 8 k. Alpha Shift 
12. 9 1. Zone Suppression (both programs) 
13. Blank m. Start Auto Skip (Alt. Program) 

If keyboard is in. numeric shift and key 11 4011 is 
depressed on the keyboard Fig. 5-2. what will 
result? 

For the card on the program drum to have control 
over skipping and duplicating. what functional 
switch(s) must be ON? 

What are some things that will cause keyboard to 
lock up? 

Name the functional control switches. 

What is the function of the "Duplex Switch" light? 

True or False 

a. The "Mul Punch" key automatically shifts the 
keyboard to numeric shift. 

b. Manual duplication and skipping cannot take place 
unless the Auto Skip Auto Dup switch is on. 

c. The keyboard is normally in numeric condition 
when in manual control. (Star wheels raised. ) 

d. Pushing an alpha key when in numeric shift 
will lock the keyboard. 
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e. Pushing the 11 Entry" key when in manual 
control will release cards at 80 col/ sec. 

f. The unit status switch is a 5 position switch. 

g. The 11Reset11 pushbutton is used to unlock the 
keyboard. 

h. Turning the "print" switch on will suppress 
printing. 

8. What will be the machine ·operation if a 110 11 punch 
in the program card is followed by tt!ln "1211 punches? 

9. What will be the machine operation if an "11" punch 
is followed by seven "1211 punches? 

10. Besides allowing us to punch alpha characters, 
what two other functions do the "1 11 punches in the 
program card perform? 

11. What are the three ways to put the machine into 
alpha shift? 
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XIV. COMPUTER ENTRY PUNCH 

Tlil information is intended 
as an aid in circuit study and as a reference in diagnosing 
machine malfunction. A basic knowledge of the function 
of mechanical components and of the purpose of specific 
circliits is assumed. 

The action of the mechanical and electro-mechanical 
devices employed in the CEP is closely interrelated with 
that·of the electrical circuitry. Consequently, information 
is included (when applicable) : defining the ·mechanical 
action which occurs as the result of a completed electrical 
circuit. In general, the step-by-step sequential operations 
which are listed for each circuit are presented in the 
sanie order in which the circuits are completed and in 
which mechanical operations take place. When simul­
taneous or parallel operations occur, the operations are 
listed in logical sequence and the order· of presentation 
does not indicate circuit priority. The CEP wiring dia­
gram 337022-D (App A) shows the wiring arrangement, 
the referenced electrical components, and the electrical 
and mechanical timing charts. 

9UNIT STATUS SWITCH 

The objective is to apply the necessary power to 
the CEP and to connect the signal output to the proper 
computer, under control of the unit status switch. 

"'switch Position 1 (OFF) 

No power is applied, and no signal transfer occurs. 

'Switch Position 2 (POWER ON) 

Assume that the C power ·supply is active, the D 
power supply is standby, and the CEP main line switch 
is on: 

1. -4SV is applied to pins 9 and I 7 of power plug 
from active and standby power supplies. 

2. Pick RI and R20 using -4SV applied through 
2B, top deck of unit status switch. 

3. RI contacts apply novae from D po~er supply 
to the drive motor, blower motor, CEP power 
transformer, and POWER ON light. 

4. R20AL (IB) lights D POWER CONTACTORS 
CLOSED light on simplex operating console. 

5. R20L (IOB) applies +IOVdc to signal circuits. 

Switch Position 3 (STANDBY) 
Assume that the D power supply and B computer are 

standby, that the CEP main line switch is on, and that 

-4SVdc is applied to pins 6, 7, I2, I4, 9, and I7 of the 
power plug: 

1. Apply power from standby power supply as in 
D.1.2. 

2. Pick R3 (2B) through R3B and center deck of 
unit status switch. 

3. R3B (2B) lights B SIGNAL CONTACTORS 
CLOSED light on simplex operating console. 

4. R3A (2B) picks B signal relays. CEP signals con­
nected to unit 23B. 

5. R3A (2B) also applies -4SV from pin 7 of 
power plug to RI6BL (9B). 

6. RI6 (2B) picks through RI 7BL. . 
7. Hold RI6 through RI6AL, RI9AL. 
S. Pick RI 7 through RI5AL, RI6BL. 
9. Pick RIS through RI6AU. 

IO. RISAU lights DUPLEX SWITCH light. 
IL RISBL (6B) prevents computer entry. 
I2. RISAL (SB) prevents card feeding. 
I3. RISBU (SB) prevents pick of R2. 

Note 
At this point, manual intervention is 
required to release the interlocks and 
enable normal machine functions to 
proceed. 

I4. Depress RESET switch to pick RI9 (lOA). 
I5. RI9AL (9B) opening drops RI6. 
I6. RI6AU (9B) opening drops RlS. 
17. Rl7 held through Rl5AL, JU7BL. 

The CEP can now be operated. If the status of the 
computers is switched (B computer made active), the 
following sequence takes place: 

1. Drop R3 and pick R4 (2B) caused by -4SV 
changes at power plug when computers were 
switched. Unit status switch still in standby and 
A signal relays now picked. 

2. -4SV applied through R3A to Rl6BL (9B) is 
removed, dropping Rl7. 

3. -4SV applied to Rl4BL (9B) through R4A 
(2B). 

4. Pick RI4 through Rl5BL. 
5. Hold RI4 through RI4AL, RI9BL. 



6. Pick R15 through RI7AL, R14BL. 

7. Hold R15 through Rl 7AL, R15BL. 
s. Pick RlS through R14AU, to disable CEP. 

To release interlocks 1md allow normal operation 
to resume: 

1. Depress RESET to pick R19. 

2. R19BL opens to drop Rl4. 
If there were cards in the CEP at the time of switch­

over, R2 (SB) would be picked. R2BL (9B) would then 
hold R14 until the cards have been removed. 

1. Depress ENTRY key to remove cards' and drop 
R2, and then depress RESET button. 

2. R14AU (9B) opening drops RIS, and CEP is 
restored to operation. If information was being 
entered into the computer when the switchover 
occurred, the complete sequence of cards should 
now be rerun. 

'.Switch Position 4 (ACTIVE) 
The sequence is the same as for position 3 (ST AND­

BY) except that power is received from; the active power 
supply and signals are sent to the active computer. When 
the signal relays are picked, either R9 or RIO is also 
picked. R9AL or RlOAL (lOB) supplies +ioVdc to 
enable operation of MI interlocks and to set the unit 
status core in the MDI matrix. 

CARD FEED 
The objective is to fc;ed cards into an operating posi­

tion using the FEED key. Assume that power is on, cards 
are in the hopper, and no cards are in the d.etail or 
master bed: 

1. Depress FEED key (7B). 

2. Pick card feed clutch through RlSAL. 

3. Pick card count (SB) through R6BL. 

4. Card feed mechanism is now rotating. 
5. Pick keyboard restore magnets through CF4 (5A) 

at 6°. This opens up FEED key contact to drop 
CF clutch and card mount magnet. 

6. CFl ( 5B) disables DUP key until cards are reg~ 
istered and pressure rolls have dropped (67° of 
feed cycle). 

7. Card enters feed rolls at 5S0 • 

S. Card lever switch (7B) makes at 210°. Note that 
this contact makes after CF3 (7B) opened (140°) 
so that R4 will not be picked on this feed cycle. 

9. Card feed latches at 0° since feed clutch has been 
dropped. 

10. Depress FEED key. 

11. Pick CF clutch. 

12. pick card count. 
13. Restore keyboard through CF4 at 6°. 

14. Register first card at 67° and feed second card. 
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15. Pick R4P (SB) at 60° through CF3 and the card 
lever switch. 

16. Pick R2P and R3P through R4AU (SB). 
17. R2, 3, and 4 held through program cam contact 

2 until column S71/2 of program drum. 
lS. R3BU opens to remove the ground from the 

FEED and REG keys, disabling these keys. 
19. R5 will be picked through CF3 and the read car~ 

lever on the next cycle. A card in the master bed 
will close the read card lever. 

20. RS picks on each feed cycle at S0° (SB). RSAL 
drops Rl if in auto-entry (SA). RSBL prevents 
picking of R34 (6B); RSBU initiates punch cyde 
(5A). This punch cycle will enter column 1 in­
formation into the computer if there are "2" 
holes in the program card. 

REGISTER KEY 
.Register operation is the same as feed, except that 

the card feed latch prevents the feed knives from oper­
ating. No card is fed: 

1. Depress REG key. 
2. Pick card feed latch magnet. 

3. Pick CF clutch and card count magnet through 
CF latch magnet contacts. 

4. Hold CF latch, CF clutch, and card count magnet 
through CF2 and CF latch magnet contacts until 
255°. 

AUTO-FEED 
Auto-feeding consists of maintaining an automatic 

and uninterrupted flow of cards to the card bed at the 
proper time, through the use of the AUTO FEED switch 
and a program cam contact. Assume that the program 
card and the master card are registered at column SO and 
that the detail card is registered at column 79: 

1. Depress key on keyboard to punch last column in 
detail card causing escapement. 

2. Program cam contact 1 closes to cause a skip to 
column 1. 

3. Program cam contact 2 closes at column S7Vz· 
ssvz. 

4. Relays 2, 3, 4, 5, and 7 drop. 
5. Pick CF clutch through AUTO FEED switch and 

RlSAL. 

6. Pick card count. 

7. Repick and hold R2, 3, 4, and 5 through CF cycle. 

ALPHANUMERIC SHIFT 
The objective is to shift the keyboard from numeric 

status to alphabetic status, to provide for duplication 
over blank columns, and to suppress skipping if a column 
containing an 11 punch is duplicated. 

With the program star wheels down, the keyboard 
is in numeric shift unless programmed for alphabetic (1 
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punch in program card or depression of the ALPHA 
key on the keyboard). With program star wheels raised 
(manual control), the keyboard is in alphabetic shift un­
less the NUM key is depressed. 

When R30 ( 6B) is eicked, the machine is placed in 
alphabetic shift status: 

1. Pick R30 in manual control through program 
handle switch 2, numeric key contact, and MP 
key contact. Depressing NUM key will open this 
path to drop R30. 

2. Pick R30 in program control through star wheel 
contact 1 or 7, numeric key contact, and MP key 
contact. Keyboard can be put into numeric shift 
by depressing the NUM key (except when dupli­
cating). When duplicating, R29-2 (5B) will be 
closed, bypassing the NUM and MP key contacts. 

Note 
There is no hold for R30 through 12 
holes in the program card. There must 
be a 1 hole for every column which is 
to be in alphabetic status. 

3. R30 contacts operate as follows: 

a. R30-l ( 5A) provides a path for duplicating 
over blank columns. 

b. R30-2 (3~) transfers ground from numeric 
latch contacts to alpha bail contacts on key­
board. 

c. R30-3 (3B) grounds zone punch bail contacts 
on keyboard. 

d. R30-4 (4A) prevents picking of X-skip relay 
by dash-SKIP key when in alphabetic status. 

e. R30-5 ( 4A) determines whether bail contact 
15 will pick interposer magnet 3 or 4 for 
special characters. 

• KEY PUNCH OPERATION 
The objective is to space one column and to punch 

a hole in a card by depressing a key on the combination 
keyboard. Assume that the machine is in numeric status 
and a numeric code is to be punched: 

1. Depress key 1 on keyboard. 
2. Pick interposer magnet 1 through latch contact 

1 (4A). 

3. Close interposer bail contacts (5A). These con­
tacts will open when punch bail pulls punch oper­
ating interposer down. 

4. Pick escape magnet through bail contacts R25-4, 
R24-3, MI interlock, R22-3 (6A). 

5. Close escape armature contact, and escape to first 
column. 

6. Pick R22 through escape armature contact and 
R25-5: 

a. R22- l ( 7 A) holds R22 until 65 ° of punch 
cycle. 

b. R22-2 (5B) is used only for manual dupli­
cation. 

c. R22-3 (6A) drops escape magnet (escape only 
one column). 

d. R22-4 (5B) picks punch clutch. (B+ for 
punch clutch through Pl). 

7. Refer to punch mechanism timing: 
a. Interposer armatures restored by 36°. 
b. Punches through card at 126°. 
c. Printing occurs at 130°. 
d. Punch clutch relatches at 345°. (Punch clutch 

de-energized at 0° when Pl opens.) 

'MULTIPUNCH 
The objective is to punch more than one numeric 

character in a single column by depressing several keys 
while the MUL T PCH key is held down: 

1. Depress MP key, and hold until all desired keys 
have been depressed. The first number key will 
initiate a standard escape cycle. 

2. Pick R24 through R35-3, R22-6, R28-6, and MP 
key (6A). 

3. Hold R24 through R35-3, R24-1, R28-6, and MP 
key. 

4. Inhibit further escapement by opening R24-3NC 
(5A). 

5. Further punch cycles will be initiated through the 
interposer bail contacts, R25-4, and R24-3NO 
(5A). 

6. R24-? prevents auto-skip operation (5A). 
7. R24-4 prevents auto-duplication operation (5B). 
8. MP key stem upper contact (5B) places keyboard 

in numeric shift (R30 dropped). 
9. MP operation is suppressed when the CEP is used 

for computer entry by R35 being picked (R35-NC 
opens) (5A). 

• SKIPPING OPERATION 
The objective is to cause skipping, punching, spac­

ing, or combinations of these operations under manual 
or program control. 

·O.&. I "'Single-Column Skip Operation 
The CEP is in manual control when the star wheels 

are raised or when the star wheels are down and there 
are no field definition punches in the program card. 
Each depression of the SKIP key causes a 1-column skip: 

1. Depress SKIP key, and pick R21 (4A). 
2. Pick space interposer magnet through SKIP key 

and R21-2. 
3. Close interposer bail contacts (5A). 
4. Pick escape magnet through bail contacts, R25-4, 

R24-3, MI interlock, and R22-3. 



5. Pick keyboard restore through ball contacts, 
R28-3, and R25-3. This opens skip contact on 
keyboard. 

6. R21 held through P2, and R21-l, until 65°. 
7. Pick R22 through R25-5 and escape armature 

contact (5A). 
8. Pick punch clutch through R22-4 (5B). 
9. Pick R25 at 10° through P3, R21-4, R24-2 (5A). 

10. Drop R25 when P3 opens at 60°. 
11. Drop R21 when P2 opens at 65°. 
12. Punch clutch relatches at 345°. 

SKIP Key with Field Definition 

The star wheels are down, and field definition 
punches are in the program card. Skipping will con­
tinue until the end of the field. Operation is the same 
as in D.8.1 until step 10. 

1. Hold R25 through 12 star wheel contact and 
R25-1. 

2. Drop R21 when P2 opens at 65° (SA). 
3. Pick escape magnet at 180° of Pl (B+ returns) 

and through 12 star wheel contact, R25-l, R25-4, 
R24-3, MI interlock, and R22-3. 

4. Prevent picking of R22 by opening R25-5 NC 
(5A). 

5. R25 and escape magnet stay picked until end of 
12 punches in program card. No further punch 
cycles are taken. Card escapes at 80 columns per 
second. 

Dash-SKIP 

Depressing the dash-SKIP key while in either nu­
meric or alphabetic status causes an 11 hole to be punched 
in the card: 

1. Depress dash-SKIP key. In numeric status, the 
X-skip relay (R21) is picked. Skip operation is 
the same as in D.8.1 and D.8.2 except that an 11 
hole is punched in the first column. 

2. Depress dash-SKIP key. An 11 hole is punched 
in the card. 

3. R30-4 NC points are open, and R21 is not picked. 
Skipping does not occur whjle in alphabetic shift 
status. 

Programmed SKIP 

Assume that the star wheels are down and an 11 hole 
is sensed by the program mechanism: 

1. Pick R25 through 11 star wheel, R39-2, AUTO 
SKIP-AUTO DUP switch, and R24-2. (6A). 

2. Pick escape magnet through R25-4, R24-3, MI 
interlock, and R22-3. 

3. Hold R25 and escape magnet through 12 star 
wheel contact, R38-l, and R25-l. Skip at 80 col­
umns per second to end of field. If no 12 punches 
are present, skip only one column. 
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'MANUAL DUPLICATION 
The objective is to duplicate information from a 

master card into a detail card by depressing the DUP 
key. Two types of operations are involved: 

1. Duplication is continued only as long as the 
DUP key is depressed .. 

2. Duplication is manually initiated by depressing 
the DUP key and continued automatically by pro­
grammed field definition. 

Manual Duplication with Manual Control 

Manual duplication requires two punch cycles for 
each column punched: first a dummy punch or sensing 
cycle, then a normal punch cycle. Manual duplication 
with star wheels raised, or with star wheels down and 
no field defined, occurs as follows: 

1. Depress DUP key (5B). This contact stays closed 
as long as finger is held on key, even if keyboard 
is restored (key-stem contact). 

2. Pick R28 and R29 through DUP key, CFl, R22-2, 
R27-5, R21-3, and R25-2 (6B). 

3. Pick R34 through DUP key, CFl, R22-2, R27-iS, 
R8BL, R43-l, and R29-5 (6B). 

4. Hold R34 through R22-4, and R34-l until R22. 
picks. After R22 picks, hold R34 through P4 and 
R34-1. 

5. Computer entry inhibited by R34-4 (lOB). 

6. R28-3 picks keyboard restore (5A). 

7. Pick punch clutch through R27-4, R28-4 (5A). 
Note that escape magnet is not picked. 

8. Drop punch clutch when Pl opens at 0°. 

9. Pick R27H through P3 (at 10°), R28-5 (7A). 

10. Hold ~27P through R27-l (6B). 

11. Pick R4 l, 42, and 43 through P5 and R27-2 at 
86° (3B). 

12. Interposer magnets energized through pin sense .. 
contacts when P6 makes at 120°. 

13. Interposers drop but do not latch under punch 
bail. Punch bail is in its downward travel. Inter­
poser bail contacts make. 

14. Ground grid of tube 3 through interposer bail 
contacts, R25-4, R24-3, MI interlock, and R22-3. 

15. Escape magnet picks at 180° when Pl makes. 

16. Card starts to move at 219°. 

17. Escape armature contact closes to pick R22 
through R25-5. R34 now held through P4. 

18. R22-3 drops escape magnet. 

19. R22-4 picks punch clutch. 

20. Punch shaft would normally latch at 345 ° but, 
since the punch clutch is picked, it now starts a 
second cycle. lnterposers dropped during the first 
cycle will latch under the punch bail. 
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21. P4 opens at 355° to drop R34. 
22. R34-2 opens, dropping R27, 28, and 29. 
23. P2 opens at 65° to drop R22. 
24. Interposer bail contacts are now open so escape 

magnet does not pick when R22-3 closes. No 
escapement on this punch cycle. 

25. If duplicating only one column, the DUP key 
contact will be open at this time so R27, 28, 29, 
or 34 will not repick. If DUP key is held, R28 
and 29 will repick. R34 does not repick because 
R43 will pick before R29. R43-1 opens befoi:e 
R29-5 closes (58). R2? will not pick until P3 
closes at 10° of the next punch cycle. R27-2 (38) 
open will prevent the picking of any interposers 
on this punch cycle. 

26. Punches driven through card by 126°. 

27. The punch clutch relatches at 345° since the 
punch clutch magnet was dropped when Pl 
opened at 0°. If the DUP key had been held 
down, the punch clutch would have been repicked 
at 180° and the dummy punch cycle for the sec­
ond column would start. 

28. Picking of R34 is necessary only for manual 
duplication with star wheels down, no field de­
fined, and 2 punches in program card. Under the 
above conditions, R34 will be picked during 
dummy punch.cycles to inhibit sending informa­
tion to the computer twice per column. 

Manual Dupllcatlon with Fleld Definition 
Manual duplication with the star wheels lowered 

and a field defined on the program card is similar to auto­
duplication. The only difference is that in manual dupli­
cation R34 is picked on the dummy punch cycle to inhibit 
sending information from the first column of duplication 
to the computer twice. 

. AUTO-DUPLICATION 

The objective is to duplicate information from a 
master card ~to a detail card with control initiated and 
continued by the program sensing mechanism in con­
junction with the AUTO DUP-AUTO SKIP switch. 

The initiation of an automatic duplication process 
depends on the method of card movement into the dupli­
cation fi·eld. If the program control caused a skipping 
operation immediately preceding the duplication field, 
the first column of the field to be duplicated would not 
be sensed and a dummy punch cycle (sensing only) is 
taken to energize the necessary relays. If a normal punch 
cycle is taken immediately before entering the duplica­
tion field, the necessary relays will be energized by that 
sensing cycle and a dummy punch cycle is not required. 
In the following sequence, assume that a dummy punch 
cycle is necessary: 

1. Pick R28 and 29 throu_g.h- 0- program contact, 
R39-3, AUTO SKIP· AUTO DUP switch R24-4 
(58). 

2. Pick keyboard restore magnet through R28-3, 
R25-3 (5A). 

3. Pick punch clutch magnet .through R27-4, R28-4 
(5A). 

4. Pick R27H (SA) through P3 (10°), R28-5. 
5. Hold R27 through R27-1 (68). 
6. Drop punch clutch when Pl opens at 0°. 
7. Pick R41, 42, and 43 (38) when P5 makes at 

86°. R27-2 is closed. Interposer relays pick. 
8. Pick interposer magnets through P6 at 120°. 

Punch operating interposers drop but do not 
latch under punch bail. Interposer bail .contacts 
close .. 

9. Pick escape magnet (when Pl closes at 180°) 
through interposer bail contacts, R25-4, R24-3, 
MI interlock, and R22-3 (5A). If a blank column 
had been sensed, the interposer bail contacts 
would not have been closed. If the CEP is in 
numeric shift, there will be no escapement; if in 
alphabetic shift, the escape magnet would be 
picked at this time through R30-1, R27-3, R25-4, 
R24-3, MI interlock, and R22-3 (5A). 

10. Close escape armature contact at 215°. 
11. Pick R22P through escape armature contact and 

R25-5. 
12. R22-3 opens to drop escape magnet. 
13. R22-4 picks punch clutch. 
14. Hold R22 through P2, R22-1 until 65° of the 

next punch cycle. 
15. Punch slraft does not latch up at 345° since the 

punch clutch magnet is picked. 
16. Drop punch clutch magnet at 0° when Pl opens. 
17: The second punch cycle punches holes in a col­

umn of the detail card and sets up interposers 
for punching in the next column .. 

18. 12 holes in the program card will hold R27P, 
R28, and R29 through R38-1, R28-2, R27-5, 
R21-3, and R25-2 (5A). 

19. Auto-duplication will continue using subsequent 
punch cycles as sensing cycles. 

·-
ENTRY 

The objective is to release cards through the punch 
and read stations under varying operating conditions and 
speeds. 

Entry operations should not be confused with com­
puter entry. The only requirement for entering informa­
tion in the computer is that there be a 2 punch 'in the 
program card. The ENTRY key and the AUTO ENTRY 
switch on the keyboard are used to release cards through 



the read and punch stations at either lB or BO columns 
per second. 

Entry Operation without Fleld Definition 
Assume that there are no 12 holes in the program 

card and that the start wheels are down. Depress ENTRY 
key, or throw AUTO ENTRY switch on. Cards will be 
released at lB ·columns per se~ond: · ' 

1. Pick Rl through ENTRY key or AUTO ENTRY 
switch (BA). 

2. Hold Rl through lAL and program cam contact 
2 until column B7Vz· 

3. Pick keyboard restore magnet through Rl8L 
(5A). 

4. Pick escape magnet through Rl8U, R38L, pro­
gram handle switch 1, R25-3, R25-4, R24-3, MI 
interlock, and R22-3. 

5. Pick R22 through R25-5 and escape armature 
contact. 

6. Drop escape magnet when R22-3 opens (6A). 
7. Pick punch clutch magnet through R22-4 (58). 

B. Start punch cycle. 
9. Drop punch clutch magnet when Pl opens at 0°. 

10. Drop R22H when P2 opens at 65°. 

11. R22-3 closes and initiates another escape-punch 
cycle. Card is released at lB columns per second 
until end of card. 

12. If AUTO FEED switch is on, a card will be fed 
and the release operation will continue until 
either the ENTRY key is released or the AUTO 
ENTRY switch is turned off. 

· Entry Operation with Field Definition 
Assume that the star wheels are down and 12 holes 

are present in the program card. The AUTO ENTRY 
switch is on or the ENTRY key is depressed. The card 
is released at BO columns per second: 

1. Pick Rl (BA). 

2. Pick keyboard restore magnet through R18L 
(5A). 

3. Pick skip relay R25 through 12 star wheel con­
tact, R3B·l, R2B-2, and RlAU (6A). 

4. Pick escape magnet through R25-4, R24-3, MI 
interlock, and R22-3. 

5. R22 will not pick when escape armature contact 
closes because R25-5 (5A) is open. Escape mag­
net stays picked, and card is released at BO col­
umns per second until the end of the 12 punches 
in the program card. 

Entry Operation with Star Wheels 
Raised 

Assume that the AUTO ENTRY switch is on or 
the ENTRY key is depressed; the star wheels ar.e raised. 
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Under these conditions, the card is released at BO columns 
per second: 

1. Pick Rl. 

2. Pick skip relay R25 (6A) through RlBU, R38L, 
program handle switch 1 (NO). 

3. Pick escape magnet through R25-4, R24-3, MI 
interlock, and R22-3. 

4. The escape interlock (R22) does not pick since 
R25-5 (5A) is open. Cards escape at BO columns 
per second. 

COMPUTER ENTRY 
The objective is to enter information into the com­

puter under CEP program control: 

Standard Computer Entry Operatlon 
To enter information into the computer, it is neces­

sary to have the star wheels down and to have 2 punches 
in the program card: 

1. Pick R35 and HS13 through star wheel contact 
2, R58L, and RlB8L (68). 

2. R35-4 closes (108). 

3. As punch and sense cycles are taken, the inter­
poser relays will be picked. P7 (108) closing at 
135° grounds a PG in the MI section to give an 
information-available pulse. 

· -D.l.2.2'\.' Computer Entry Precede~ by Skipping 
The maximum rate of entering information into the 

computer is lB columns per second. If the CEP is in an 
operation where the skip relay (R25) is picked (Le., 
skip, or entry operation with star wheels down and 12 
punches in program card), the card will be released at 
BO columns per second. This is slowed down to lB col­
umns per second when 2 holes are sensed as follows: 

1. R25 being picked will hold the escape magnet 
energized. 

2. Pick R35 and HS-13 (68) through 2 holes in 
program card. 

3. Pick R22P through R35-3, R25-6, and R13-l. 
This path will be closed because HS-13 is a fast 
pick relay. R13-l will close approximately B ms 
before R35-3 opens. 

4. R22 picking drops the escape magnet (R22-3 
opens) and initiates a punch cycle (R22-4 closes). 

5. The escape interlock (R22) will be picked on 
future cycles (as long as 2 punches are present 
in the program card to hold R35 and HS-13) 
through R35·2 when the escape armature contact 
closes. 

D.-13;ERROR 

· The ERROR key is used if the operator mak~s an 
error while punching a manual field and the info~ation 
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being punched was to be e_ntered into the computer from 
the read station. Depressing the ERROR key will release 
the card as in entry operation, inhibit the sending of the 
information on the error card to the computer, and in­
hibit the stepping of the card count: 

I. Depress ERROR key. 

2. Pick Rl through ERROR key and diode (7B). 
Card will be released. Computer entry and dupli­
cation of the preceding card remain under con­
trol of the program drum. 

3. Pick R6 through ERROR key. Hold R6 through 
CF2 and R6AU (SB). 

4. Pick CF clutch at column S7V2, through program 
cam contact 2 and AUTO FEED switch. 

S. R6BL (SB) prevents picking of card count. 
6. Error card registered at read statio_n. 
7. Pick R7P at 60° through CF-3 and R6AL (SB). 
S. Hold R7 through R7AU and program cam con­

tact 2. This will hold R7 until column S71/2 of 
the error card. 

9. Prevent entry of inform~tion to the computer 
(R7BL open) (IOB). 

PRINT SUPPRESSION 
Printing is set up as a punch or punches are mechan­

ically driven through the card. Normally, the actual 
printing occurs a short time later in the punch cycle. 
When the print suppression magnet is energized, the 
action of the print drive rod is inhibited and printing 
is thereby suppressed. The print suppression magnet can 
be energized through three circuits. 

1. PRINT switch off (5B). 
2. 3 or 9 punches in program card through tube 9 

(SB). 
3. 12's in program card will pick the print suppres­

sion magnet through R2S-l, R21-5, and R31-l. 
This prevents printing O's to the left of a sig­
nificant digit in a field. The first significant digit 
in a field will pick R31 when the interposer is 
picked (4A). R31-l (SB), opening, drops the 
print suppression magnet. 
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A. General -- The 718 printer is used to make per­
manent visual records of data from the Central 
Computer, primarily for test and maintenance. 
By selecting proper programs, the operator can 
use the recorded data to: 

1. Check programs 

.a. Program listings 
1>. Memory printouts 

2. Check a problem at various points during 
its computation. 

3. Print out the results of marginal check 
programs. 

a. Success and error indications 
b. Which line checked. 

4. Prepare tab:l.es 
5. Print out new programs for inspection - -

memory printout. 
6. Printed record for troubleshooting analysis. 

The printer is also used as a source of power; it 
supplies power to the 723 Card Recorder and the 
713 Card Reader. All ac power for the reader and 
recorder comes by way of the printer. 

Using the 718 printer, the computer can make 
permanent and readable records. The printer 
consists basically of a mechanical printing device 
and drive unit and the necessary electrical cir­
cui~ry to control the various functions of the 
printing mechanism. 

The mechanical driving force for the printing 
mechanism, obtained from the drive motor and. 
controlled by the magnetic drive clutch, is dis­
tributed to the various parts of the printing 
mechanism by th.e main drive unit. The main 
drive system of the printer is a train of shafts 
and gears that deliver the power to the various 
sections and units of the printer. 

Figure 3-1 
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The magnetic clutch is the link between the drive 
motor and the main drive. The drive motor runs 
continuously as long as power is supplied to the 
printer. The main drive is driven by the motor 
only when the clutch is energize·d. The clutch is 
energized as a result of the computer's executing 
a Write instruction when the printer is under com­
puter control, or as a result of the PRINT push­
buttoii' s being depressed when the printer is in the 
test mode. As a result of energizing the clutch, 
the printing mechanism prints whatever data is 
sent to the printer. 

The overall operation of the pri'nting mechanism (fig. 
3-1) covers the operation of the analyzer unit, print 
magnets, and the print mechanism represented by 
three blocks on the diagram. Since the operation of 
one is dependent upon the operation of the others, 
the three must be considered together. 

The printing action of this machine is perfoP-med 
in cycles (print cycles). One print cycle results 
from the execution of one Write 30 instruction by 
the computer. One print cycle causes one· revolU:-' 
tion of the dy·namic timer index, which is divided 
into 360 degrees. All timings for this machine are 
in degrees corresponding to the timer index. 

The early part of the print cycle is used to position 
the typewheels for the character• to be printed, and 
the later part is used for the actual printing; i.e. , 
the typewheels are driven to the platen by the print 
cams. 

Data to be printed is in the form of pulses which 
cause the print ;magnets to be energized at some 
time during the print cycle. The time at which a 
print magnet is pulsed determines which character on the 
typewheel is printed. For example, a print magnet 
receivihg a 4 pulse and an 11 pulse cause• the letter 
M to be printed. 
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The analyzer unit is a mechanical time delay and de­
coder between the print magnets and the print mechanism. 
A time ~elay is necessary to permit the extra 
pulse to be received when special characters are 
being printed which require three pulses (8 and 3 pulses 
or 8 and 4 pulses in COJ!lbination with a zone pulse). 
Consequently, time must be allowed before the type­
wheels are set up. 

·The printer has two modes of operation: normal 
and test. The operator determines the mode of the 
printer by use of the TEST switch. When the TEST 
switch is placed in the NORMAL position, the printer 
can be placed under computer control by depressing 
the START pushbutton. 'When the printer is under 
computer control, it waits for the computer to select 
it and to execute a Write instruction. Upon the 
execution of ·a W'rite instruction, the computer sends 
the printer a write-pdlse that causes the drive· clutch 
to be energized and, therefore, the printer to begin 
a print cyd-e. · · The·-isolation relays are energized at 
this time, connecting the printer to ·the data lines 
from the Central Computer. At 12. different times 
during the first-part of-the-print-cycle; ·the printer 
sends the computer breakout requests. At these 

·times, the computer sends print impulses to the 
printer from the card image in core memory. The 
implihes are available a.t the 64 control panel cal­
culator exit hubs. The manner in which the control 
panel is wired determines which of the 12.0 printing 
positions are printed. The print impulses energize 
the print. niag·nete ·at-specific times that determine 
what characters on the typewheels are to be printed. 
As long as the computer executes Write instruction11, 
the printer continues to print out the data contained 
in the card image. The number of Write instructions 
of course, depends upon the program. When the 1/0 
word counter goes to zero, which means that the 
c;omputer is finished writing, a gate is conditioned 
so that the dilconnect pulse, which is produce~every 
print cycle by the printer, is allowed to pan and to 
cause the printer to be disconnected from the com­
puter. The printer remains under computer control, 
but mus~ be selected again by the computer before it 
can be instructed to write. 
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'In the test mode, the printer is isolated from the 
computer through the use of relay circuitry; only 
the PRINT pushbutton is operative. The printer 
is caused to operate by the PRINT pushbutton•s 

·being depressed and held down as long as printing 
is desired. The only source of print impulses under 
test conditions is the character emitter. The out­
puts of the character emitter are wired to the con­
trol panel. Using the control panel, the operator 
can connect any of the character emitter outputs to 
any or all of the 120 printing positions. Any posi­
tion not wired to print will be inactive because of 
the action of the print control contacts. 

B. Operating principles 

1. The speed of the printer is 150 lines per 

2. 

-!Jlinute. There are 24 cycle points per 
print cycle with 16, 7 msec per cycle point:.. qtJO.-i.,JJ.A-<-~ ev~ . 
The capacity of tlie printer u l20 characters / - -
per line (120 type wheels). 

. 3. 

4. 

a. 48 characters on each type wheel 

1) 26 alphabetic 
2) 10 numeric 
3) 12 special characters -- one 

of the asterieks cannot be 
printed. 

b. The computer can set up only 64 char-
~cters per priiit cycle. 

The Control Panel controls operation of 
printer. Print positions, spacing, selection cl'\n 
be controlled by wiring in the control panel. 
This allows for greater flexibil~ty. 
Hollerith Code -- Review ' 

a. 
b. 

Card image in memory. 
Esta·blish a card image to print 
out one line of information. 

Ref: Programming 
Card and Section XX 
of Instruction AnalysitJ 
lesson plan. 
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5. General -- The printer, in orde.l" to print 
one line (64 characters when computer con­
trolled) of information, will take 3 print 
cycles. They are called: set up, print, and 

1 idle. For two lines, it would be set up, 
print, print, idle. The printer will take one 
print cycle for each line to be printed. 

Indicator Lights 

1. Power On -- Indicates that 46V and 72VDC 
power supplies are supplying power to printer 
and other ca.rd machines, Main Line switch 
"ON". 

2. Form -- Indicates that form in carriage has 
nearly come to an end, and cause "Not Ready" 
light to light if 11 Form Stop" switch is on. 

3. Not Ready -- Indicates the printer is not under 
computer control for one or more of the follow­
ing reasons: 

a. No paper (form stop) 
b. Power off 
c. Fuse blown 
d. Control panel not in place or "PR ON" 

hubs not wired. 
e. Stop key depressed 
f. Carriage stop key depressed 
g. Test switch on 
h. Start button not depressed 

4. Fuse -- Indicates that signal fuse in printer 
circuits has burned out. 

s. 

• 

* 
STOP 

' Write - - Indicates that printer has been 
instructed to write . 

FORM NOT 
READY 

Figure 22, Operating Controls and Indicator Lights 

~ ~~,,~7-iA ~ ~ h-.... --/?ft-~ r VVI - - - -. 

Figure 22 

FUSE POWER 
ON 

* Pushbutton 
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D. Operating Controls 

ALTER 
1 

Figure 23 

Pushbuttons 

1. Start -- Puts printer under computer control 
if all ready c0nditions are met. Ready 1/0 
Units or "Master Reset" PBs on the mainte­
nance console do the same thing. 

2.. Stop -- Releases printer from computer con­
trol and cause1 "Not Ready" lamp to go on. 

3. Print -- Causes contili11oua print cycles when 
not under computer control; when printer is 
under computer control and "Stop Before Print" 
switch is on, the print PB will allow one print 
cycle. -

Switches 

2.. 

3. 

4. 

s. 

6. 

7. 

Main Line -- Switch connects 2.08 VAC, 3 phase 
to the printer. ;J~-rz; ;/5- V/1t 
Test -- Switch places printer in test status 
for manual control. Effectively releases 
printer from computer control. 
Stop Before Print -- Switch causes computer 
to hold up printing until operator hits "Print 
PB". 
Form Stop -- Switch causes the printer to 
stop before carriage runs out of paper. 
Alteration -- Switches pick relays through 
the control panel to change printing format. . . 'L'h~ 
There are 4 switches. --t;;;~/~~-- -
Drive Clutch - - Switch pei1nits machine to 
take full print cycle or partial machine cycle 
under control of "Auxiliary Start" jack. Used 
in "test". 
Auxiliary Start -- Jack serves to plug an ex­
tension starter ndtch, used for convenience 
during maintena~ce. 

STOP 
ALTER ALTER ALXER BEFORE TEST 

2. 3 4 PRINTING 

Switches 

FORM 
STOP 



E. 

F. 

• 

Carriage Controls 
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1. Platen Clutch --·Controls the platen drive .£!1 II~ -

by engaging or disengaging the platen clutch. 
Z. Restore -- Causes the carriage to be restol"ed 

to start, or home, position (hole in channel 1 
of control tape). 

3. Stop -"'.' Will stop the carriage instantly, halts 
printer at end of print cycle, and removes 
printer from computer control. 

·4. Space -- Advances carriage one space each 
time PB is depressed. 

5. Platen Knob.-- is used to position paper when 
platen clutch is disengaged. 

6. Vernier Knob -- Used to move form paper 
up or down to obtain exact printing registra­
tion with platen clutch engaged. 

7. Form thickness -- Adjust varies distance 
between typewheels and platen. 

8. Pressure Release -- releases the paper. 
9. Platen Shift -- Shifts the platen laterally. 

ro. Shift Lock - - locks the platen shift. 

Carriage Control Tape 

1. General -- The control tape has lZ channels 
in which control punches may be placed (fig. 
6-3). A maximum of ZZ inches (13Z lines) 
can be used for the control of a form, al-
though for convenience the tape blanks are 
slightly longer. Horizontal lines on the tape 
are spaced six to an inch for the entire length 
of the tapP.. Round holes in the center of the 
tape are pr'epunched for the pinfeed drive in the 
tape-sensing mechanism. The tape advances 
through the sensj.ng mechanism. The tape advan­
ces through the sensing mechanism. in synchron­
ism with the movemer1t of the printed form 
through the carriage.· 

Thirteen brushes, one for each channel, plus 
a common brush, are positioned over the tape · 
to sense the holes that may have been punched 

/37:t~~~~ 
PIA-(),~~ 

Figure 6-3 
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in the various channels. As viewed from the 
front of ,the machine, the channels and brushes 
are· numbere51) through_ lZ fro~ left to right, 
excluding the common. ·Brush 1. rests on 
c~nel 1, brush Z on channel Z, anc:J, so on. 
A hole in a chantiel of. the tape allows· th~ aSBo­
c;iated briish to make con~act with the ~etal 
contact roll and to· s~t up the necessary cir­
cuits that are normally used: to stop ski:pping 
or to initiate an overflow. 

Z. Tape Channels - - Tape c;han~els are punched 
to control the foll•:>wing functi~J,l~: 

a. . First printing line stop. Channel 1 is 
normally punched for the first printing 
line of a form. This is called the start­
ing or home position. 

b. Normal skip. stops. Channels Z through 
10 are used to stop a form at one of 
nine positions including the first body 
line. They may be used in any order or 
sequence desired. Skipping is initiated 
by wiring the carriage skip hubs on the 
control panel in the desired manner. 

c. Overflow control. The lZth channel of 
the tape must be punched in a position 
corresponding to the last printing line 
of a form. The overflow hubs on the 
control panel emit a pulse when this 
punch ia read and a.re generally wired 
to carl"iage-skip-one hubs to initiate 
the overflow. 

d. Selective space. All line spacing may be 
controlled by the SEL hubs on the control 

. panel and a hole in channel 11 of the tape. 
Control panel wiring will initiate spacing; 
sensing a hole in channel 11 will stop the 
operation. 

Printer ·control Panel 

1. General -- The control panel is a...e_atch panel 
by which the operator can control the various 

1.870 
Figure Z4, Page 
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functions of the printei;. Carriage £:unctions 
such as skipping,, spacing, and overflo~ns 
are confi.olled py the control panel in conjunc­
tio~with the ~rriage control ta.E_e. 

Figure 24 shows the controi panel with the 
layout of the outlets or hubs. To facilitate 
the finding of the various hub location!', num­
bers 1 through 44 appear across tb.e ·t,op of the 
plug board, and letters A th~ough HH.appear 
from top to bottom through the center of the 
plug board. A coordinate system .~~ploying 
the above numbers and letters identifies the 
hub groups. · ·. 

2. Carriage Skips Hubs 1-10 (Location· l-10, F) 
' . '· ... ;,;..,. 

a. 
b. 
c. 

d. 

NOTE: 

10 hubs ,.. :.:, :,,;;;':;; 
When impulses, carriage s~,l'tS to; stp.p. 
Carriage will stop when hole .. is ,.;i:l-~8'9 
in that channel on control ~P~· . . .... ,,_• 3·· 
Normally wired to operate :«;xits. · _.,. '';·;·· 

· .. 

Skips 1 is normally wired, fo~.carS4.~ie 
., -.:.· h' 

overflow, to overflow hubs. ·:1· 
... :~ ·~. 

e. When one of the carriage s~pl hubs 1-10 
receives an impulse, the ca.rriage starts 
skipping, stopping only when .t!ie, next hole 
in that channel is read by the c.~trol tape 
read brushes. These hubs are usually · 
wired from the operate exits ]iubs, and 
carriage skips 1 is normally wlred for 
carriage overflow to the overfl9w hubs. 
To be effective, an impulse. to ·tb.e car­
riage skips hubs must oc,9U,r· behveen 230 
and 315 degrees of a print cycle. 

3. Short Skip Hubs 1-4 (Location 2i-z.4/ A-D) 
...... · 

a. Hubs 1-4 provide for skipping'with no 
interruption of printing.. · 

b. Used only for a skip of less tha11 two 
inches. 
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. ·:·~; ·taJa tMtt-.ktp hubs 1·4 provide for 
·· ": · -·· ~'*1th rio interruption of print-

' · tij.· . A dloiit •kip hub can be used when-
. tWtJI .l'klp h leu than 2. inches or when 

Ii. d~erflo• occurs that is less than 1 
t4lrio' AU •paeing and sheet overflow 
...... at low l!lpeed, while all skipping 
•*~tiotlil a.re done at high speed. An 

.::..·;~·- ~-•i,t• i~PU;l.se used to cause a 
· ~ tl l••f tlian 2 inches should be · .•. t.•• from & short skip hub to a car­
.· .. •pl ·bt&b. An impulse to a short 

. ' •. ~·: ;'< :• r~"••e• the interlock, which · , ., .. · · " y 'e&llaea the printer to lose at 

".!_.. . . • · · ... ;ii,~ ~hiae cycle for each skip-
.. ·~'~ .... · '/, ijn;.ct•. 
:',";, ~. ':~\: (f -:: , j,_:, .·· ; .. •! '.,, ·'.l .... fLot'ation 19, DE) -- Wiring the 

~-.'. · \ .·~.' -• •. •!er re~ulta i.n one space of 
.. . . . . . . p~~t\tlng tak~s place. 

t/,. ... f' . ·~ (~ation ZO, DE) -- Wiring the 

·;;.~ ·: ·• ,:;~:r;:t~~t~a~~w;1:::.ces of 

·'~e 'Setect) Hube (Location 18, ~y:,. 
!I. ,. •. 

, .,: ....... . ··, .. -: . ;( > .. ~:. . 
" ....... 1 ........... ••c:Uve 1pacing of less than 7 

. · \ ....... (.1.Crolled by- channel 11 of control 

a/ . ~-~ wo •elective apace hubs are 
· : -M;e tepti'&er, they allow spacing of 

·, .. · ·'·1"a ·94 .. ven lines to be selectively 
\·. • . · 1 '.-' ,. . · ~ ,,·: _. lfy pU.11<!he a in charu:1oel 11 of 

'. .. : ·.': · . .,<, :j:;· '.' . -~ :f-1 ·ta~. The action i• such that, 
"7' ,•:.·:·· r.~·):· . · . .' jUne ~f printing spacing is 
· ,...~,\· ( ': · ·r~· ;~ · · " I tarted, a punch in channel 
.: 1r::~.~~_<~·~\c~fi, ;, ·. -.~ ~·qacin«. For spacing of less 
<·:~ : ~: . ~~ >;.,' · , _ .,._·ltftel, it ii necesaary only to 
- · · · ~ t di• ·n1ective apace hubs and to 

~ ~. · th. de aired po•ition• in the tape. 
-·~ ' ir .;.cilli of more than three but less 
; · .· · ~ .·••vezi U:n••~ it ia necessary to im-
) ·. . ~.je· tl&e ·•p&c$•11Uppress and extra 
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7. Extra Space Hubl (Location.'""" rr, · l!t 
a. 

b. 
c. 

8. SUP (Space-Suppreu} Hub1 (.(,,oqatl-...1 ... 'U, ·• 

a. 

b. 

c. 

: ' . 

Supp_reu all normal 1pacba1 4'••'111· cr•Mi 
it is impulsed. · · · ·. · . 
Normally wired if extJ:a 1,an .... 
supprees spacing befor• prl,.. ·· 
If one of the space-1u~pr•••~.1if 
pulsed. all no:rm-1 1~e.l-t ii: · 
during the cycle in ~1'. ... 
impulsed. Jf 1pace-l\1p~· · 
space hubs are impulJtd. · ., .. 
space a after printing. 4a · .· .· ' 
to these space-auppr••• ~!. 
320 and 140 degreH will t.J.llllil9tll 
before printing. '· 

'' 
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9. NI? .. (Nonprint) Hub (Location Zl-ZZ, G) 

. , ~~ :,U \znpulsed at start of cycle (before 
110 degrees), it suppresses print-

. , · ;ing and spacing before printing. 
b·. · Normally wired to operate exit. 

10. Print Cycles Hubs (Location 11-ZO, C) 

a. Emit a continuous pulse for most of 
ev"~ry print cycle (355° to Z850) 

b. May be used in spacing 
c. May be .used to pick selector relays. 

11. <?VFL (Pverflow) Hub (Location Zl-ZZ, E; 
zz. F) - - The overflow hub emits a pulse 
w.he:q.ever a punch in channel lZ of the con­
trot ~pe passes the control-tape reading 
brus.hes. The OVFL hub is usually wired 
to a CARRIAGE SKIPS 1 hub, providing a 
~kip f~om the last line printed on the page 
to the first line of the next page. 

lZ. Sense Entry Hubs 1 and Z (Location 11-15, D) 
-- The sense entry hubs supply an indication 
to the computer that the printer has finished 
or started a certain operation, depending upon 
which impulse is wired to the sense entry 
hubs. These hubs can be wired to be impulsed 
by machine impulses depending on the require­
ments of the computer program. A BSN 31 or 
BSN 3Z in.struction, '!hen executed by the 

·.computer, senses these hubs and, if the hubs 
· a:re bei~g impul&ed at this time, the computer 
branches to the address specified by the BSN 
ili•.~ruction. 

13. Spl4 _Column Control Hubs (Location 11-Zl, F) 
-- SpJ.it column control hubs emit impulses 
b.~tWeen normal digit impulses. A coselector 
pickup wired from hub 8. of this group causes 
the selector to be transferred between the cor­
responding print times. The selector should 
be transferred after 8 time and before 7 time. 
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14. PR On (Print-On) Hubs (Location 22, A; B) 

a. These print-on hubs must be connected 
if the printer i• to be used as an I/ 0 
device with the computer. 

· b. U •ed to pick an interlock relay - - this 
relay must be picked··or printer cannot 
be made. ready. 

15. Pilot Selector Pickups Hubs 1-.10 (Location 
1-10, D) · - - The pilot selector pickup• hub• 
will accept imp\llses to t:ransfer .the cor:re•­
ponding p~lot selector, location 1-10 (G to L). 
A pilot selector is a relay equipped with two 
transfer points which are directly connected 
to the hubs in the panel, thua acting as. an 
automatic switch. When a pilot selector is 
in the normal, de-energized state, a circuit 
can be completed through the C and the N 
hubs. In the energized state, a circuit can. 
be completed through the C and the T hubs. 
Each selector has a coupling exit (16) which 
emit• a~ impulse when the selector i• ener­
gized. A common application for a pilot 
•elector i• to impulse the pilot selector 
pickups hubs .from the operate exits hubs to 
transfer information through the selector 
points. 

Thia impq.bing cause• the selector to be 
tran•ferred from 315 degrees of the print 
cycle impulsed to 286 degrees of the follow­
ing print cycle. A pilot selector picked up 
from the digit· would not transfer until the 
Bf!ICOnd print cycle. 

16. .Pilot SEL (Selector) Coupling Exits Hubs 
1-10 (Loca~ion 1-10, C) -- Each of the 
coupling exit hubs 1-10 emit• an impulse 
during 330 to 195 degrees of each cycle 
t,hat the' pilot selector is energized. Coup­
ling exit hub• are normally wired to cose­
lector pickup hubs for the purpose of 
expanding the pilot selector beyond ~o 
position•. · 
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17. Pilot Selector Huba 

a. Picked at pick up hub. 
b. Once picked, the contacts are not 

transferred until end of that print cycle. 
Once transferred, remain so until end 
of next cycle. ' 

c. Coupling exit - a pulae is made avail­
able here when contacts transfer. 

NOTE: Thia pulse normally used to pick co-
·aelectora or other pilot selectors. 

d. 10 relays uaed. 
e. Z sets of points per relay available at 

plugboard. 
f. Common use is to pick from ope~ate 

exita. 

18. Coselector Pickup Hubs (Location 1-Zl, A~B; 
1-13, )4-N) -- Coaelector pickup hub• accept 
any impulse and cauae the coaelector relay to 
be energized immediately. The relay will be 
held and tranaferred to the remainder of a 
print cycle, provided that it is impulsed aome­
time after 350 degrees. A co selector pickup· · 
hub wired t~ split column control 6 would be 
tranaferred by 5 print time. The.refore, print­
ing impulse• 9 to 6 could be printed through 
the C and T huba. Operate exit hubs should 
not be used to pick coaelectora for transfer­
ring printing impulaea. 

19. Coaelector Huba 

a. Picked at pick up hub. 
b. Once picked, will be held for moat of 

the ·rest of the print cycle. 
c. 3Z relays used. 
d. 5 aeta of points per relay available at 

plug board •. 
e. Generally used to transfer inputs to 

print entry hubs. 
f. Normally picked by alteration hubs. 
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20. Ope.rate Exits Hubs 1-10 (Location 1-10, E) 
-- There are 10 operate exits which emit 

I 

impulses on Operate (PER) 51-62(B) instruc-
tions. The operate exits are conditioned so 
that pulses can be emitted from these hubs 
at the end (240 and 350 degrees) of a print 
cycle. The operate exits impulse is available 
only for 340 degrees of a cycle during which 
a carriage skip operation is started. Extra­
space, space- suppress, and non-print opera­
tions may be controlled directly from operate 
exits hubs. 

Zl. CALC (Calculate) Exit Hubs:' Odd Words and 
Even Words (Location Z5-40, A-D) 

a. Transfers words from computer to 
printer. 

b. May be wired directly to print entry 
hubs or through selector relays so 
some form of alteration may be used. 

c. Calculate exit hubs are exits for words 
s_,nt from core memory to the printer. 
There are 64 hubs; they may be wired 
directly to any print entry hubs, or 
they may be routed through coselectora 
to print entry ao that· some form of 
alternate format can be used. 

ZZ. Print Entry Huba (Location Z5-44, K-V) 
The entry hubs are for impulaea to the indi­
vidual printing positions. There are lZO 
printing positions and lZO hubs. Any hub 
that is wired from a ca!culator exit or from 
the character emitter will print. Therefore, 
any combination of print positions can be 
wired to print, such aa every other one; hubs 
from the middle section; right or left end, or 
whatever the operator desires. 

23. Filter Hubs: In, Out (Location 21-ZZ, 0-HH) 
The filter hubs are used to provide a one-way 
circuit to prevent back circuits under certain 
wiring conditions. The pulaea may enter the 
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filtere from either the entry (in) or exit (out) 
hub•, clepending upon the polarity of the 
source in que•tion. The character emitter• 
and calculate exit pul•e• all mu•t enter the 
entry (in) hub in order to complete the circuit 
through the filter, while all other input• 
•hould enter the exit (out) aide in order to 
complete the circuit through the filtere. The 
filter circuit• con•~•t of selenium rectifier• 
with the anode terminal connected to the in 
hub and the cathode terminal connected to the 
out hub. 

24. Exit Group Hub•:.(Period), $ (Dollar Sign), 
and, (Comma) (Location 21-22, H-J) 

a. The exit group hub• emit proper 
impulses to print period•, dollar •ign•, 
and commas. 

b. Not normally used. 

25. Alter (Alteration) Huba 1-4 (Location 21-22 
C-D)' 

a. 4 Used 
b. When the auociated Alteration Switch 

i• on, an impulse ii made available at 
the beginning of each print cycle. 

c. Generally used·to pick co-selectors and 
pilot selectors. 

d. The alteration hub• emit an impulse in 
every machine cycle, provided the cor­
responding ALTERATION Switch ii in 
the ON position. The purpose of these 
hubs, which are normally wired to co­
•elector pickup hub•, is to change the 
control panel Htup without actually 
changing the wiring. The coselector•, 
in turn, are used to change the function• 
performed. The type of reports may 
then be changed by operating the ALTEll­
ATION toggle switches. 
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Z6. *CTRL (Asterisk Control) and Entry Group 
Hubs (Location Zl-ZZ, K-N) -- The aateriak 
control, and the *• 11-lZ, and 0 entrie• should 
not be used. 

Z7. Bua Hubs -- The bus hubs are 50 aeparate' 
common hub groups, at various location• on 

... the control panel. The hubs are tied together 
as the lines on the control panel indicate. Any 
hub on the bo~rd can be expan,ded through the 
use of these hubs. This facility is eapecially 
useful when making up boa.rds that involve a 
considerable aimount of wiring. 

ZS. Character Emitter Hubs 

a. Emit p-qlses at correct time for print­
ing constant-information. 

b. Used in non-computer teating of printer. 

Control Panel Wiring -- There are two kinds of 
hubs on the control panel, exits and entriea. An 
exit is one which usually emits an impulse but, 
may at times accept a;n.impulse. ...... Some exits are 
under the control of the computer;. others eznit 
pulses as a result of some function previously per­
formed, or are automatic for every print cycle. 
An entry hub is one which can accept or em.it an 
impulse when properly wired. A connectio~ in 
most cases will be made from an exit to an entry 
by placing one end of a wire in the: exit •hub and 
the other end in the entry hub. Which exits and 
entries are used will depend entirely upon ~he 
operation the machine is called upon to perform. 

Whenever two or more hubs are connected by 
lines scribed on the surface of the control panel 
{figure 6-9) these hubs are common; that is, two 

·or more exits or entries serve' the same purpose. 
Such an arrangement eliminates the need for split 
wires· {wires with more than two ends) because 
these hubs are actually connected and serve the 
same purpose aa split wirea. · 

16/0 
Figure 6-9, Page 
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In figure 6-9, isolated examples of ·connections 
used in control pan.el wiring are shown. If the 
function of the control panel hubs is considered, 
the purpose of hub interconnection becomes more 
apparent. Wires 1 through 11 for each of the con­
necMons in figure 6-9 are identified and their 
purpose explained below. 

a. Wire 1. The information contained in the 
even words from memory bits Rl through 
RS is applied to print entry hllbS Z through 
9, via the normally closed contacts of 
coselectors 1 and z. 

b. Wire z. A PER 51 instruction causes an 
impulse from operate exits 1 to energize 
pilot selectors 1. Pilot selectors coup­
ling exits 1 then ·energizes coselectors 1 
and: Z. With coselectors 1 and Z energized, 
the letters A, B, C, D, and E from the char­
acter emitter print in print positions 5 to 9 
through the transferred points of the cose­
lectors, and words from Rl to RS of the 
calculator exit hubs are not printed. 

c. Wire 3. This wiring permits only numer­
ical information to be printed in print 
position 1. 

d. Wire 4. This wiring causes the carriage 
to skip to the punch in channel Z of the 
carriage tape when a PER 5Z is read from 
the progra.m. The printing is normally 
interrupted to allow time for the skip. 

e. Wire 5. When skipping is wired, this wire 
is added to prevent interruption of printing 
during the skip. This wiring can be used 
only when the skip is Z inches or less. 

f. Wire 6. This wiring causes the paper to 
overflow to the;next form when the punch 
in channel lZ of the carriage tape is reached. 
The overflow is stopped by the first punch 
in channel 1 of the carriage tape. It is nor­
mally used to allow ma?"gins at the beginning 
and at the end of the forms. Depressing the 

. RESTORE button on the carriage also stops 
the paper at the first punch in channel 1 of 
the carriage tape. 
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g. Wire 7. This wiring causes no print­
ing or spacing to be done in the print 
cycle in which a PER 54 instruction was 
given. 

h. Wire 8. This wiring causes coselector 18 
to be energized when ALTERATION switch 
1 is on. This connects the space hub to the 
2 hub through the transferred points of the 
coselector, causing the printer to double 

· space. When ALTERATION switch 1 is off, 
the space hub is connected to the 1 hub, 
causing the printer to single- space. 

i. Wire 9. With ALTERATION switch 2 in 
the ON position, coselectors 18 and 19 
are energized, causing a double space 
through coselector 18 and an extra double 
space through coselector 19. The wiring 
to energize the coselector must be con­
nected through filters to prevent back cir­
cuits so that ALTERATION switch 2 will 
energize both coselectors 18 and 19 while 
ALTERATION switch 1 will energize only 
coselector 18. 

j. Wire 10. A PER 57 instruction causes 
all normal spacing to be suppressed; how­
ever, if extra space is impulsed, the 
carriage spaces after printing, even 
though space suppresa is impulsed. 

k. Wire 11. This wiring is followed to inform 
the stored program of a form overflow. 
The BSN 31 instruction is given some time 
within the portion of the print cycle in 
which the overflow hub is emitting a sig­
nal. If during the execution of this sense 
instruction the sense entry hub is being 
impulsed, the stored program branches 
control. For example, if page numbers 
were printed at the top of the page, the 
program would branch to print the. page 
number after an overflow. 
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I. Demonstration - - It may be desirable at this time 
to look at and operate the 718 Line Printer. Notice 
the following: 

J. 

1. Switches 
Z. Power Supplies 
3. Fuses 
4. Carriage operation 
5. Control panel 

Operation: Become familiar with the physical oper­
ation of the printer. Wiring problems: 

1. Simple board wiring - - Wire boards to print 
Team #, Class f, Dept. I in type wheels 1- 35. 

Z. Using pilot and coselectors 

a. Wire board as above, except be able to 
delete any portion by using the al tera­
tion switches. 

b. Wire to print the names of three mem­
bers of the group on consecutive print 
cycles, and keep repeating the sequence. 

Programming 

1. A typical program is: 

Select Printer 
First location 

Refer to Instruction 
Analysis lesson plar 
Section XXI. 

·o. 00100 
0.00101 
0.00102 
0.00103 
0.00104 

SEL(03) 
LDC 
BSN (11) 
WRT 
HLT 

0.01000 
0.00102 
0.00030 
0.00000 

Check I/ 0 Unit Ready 

W ~I~ ~JA .("lrlJ...-(/'/JJ..F.5 

~3CO 

z. 

Write 30 words, can specify 
any number of words. 

Hollerith Code -- The Hollerith code is 
used for printing information with the line 
printer. In order to use this, a card image 
must be set up in Memory to aupply the 
printer with the necessary data. Uthe words 
International Business Machines Corporation 
were to be printed by the Line Printer with the 
preceding program, the card image received 
would be as shown in figure ZS. The memory 
locations would contain that shown on the same 
figure. 

Ref: Programming 
Card 
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0.01000 
0.01001 
0.01002 
0.01003 
0.01004 
0.01005 
0.01006 
0.01007 
0.01010 
0.01011 
o. 01012 
0.01013 
0.01014 
0.01015 
0.01016 
o. 01017 
o. 0·1020 
0.01021 
0:01022 
0.01023 
0.01024 
0.01025 
0.01026 
0.01027 

CORE MEMORY CONTENTS 

1. 04200 
0.22200 
0.00000 
0.00000 
0.00000 
0.10000 
0.00100 
0.44100 
0.52040 
0.00040 
0.00001 
0.00000 
0.20410 
1.00400 
0.00002 
0.00000 
0.01020 
0.01000 
0.20401 
0.00400 
0.46150 
0.76140 
1. 11222 
1. 01200 

0.40020 
0.00000 
0.00040 
0.00000 
0.00000 
O.OOOQO 
0.00000 
0.00000 
0.30014 
0 •. 00000 
0.00400 
0.00000 
0.00100 
0.00000 
1.06002 
0.00000 
0.00200 
0.00000 
1.06002 
0.00000 
0.20410 
0.00000 
0.50364 
0.00000 

Figure 25, CARD IMAGE FOR PRINTING 
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a. Same a1 Card Recorder except ilola­
tion relays in printer are picked 
instead of in the punch. 

b. The data sent to the printer during the 
308 break cycle• i1 temporarily stored 
and interpreted in the analyzer unit. 

Timing and Control 

1. Timing and control for the printer i• e11en­
tially the 1ame a1 the pµ.Dch. The differences 
are: 

a. Printer index pulles every 16. 7 m1ec. 
b. Printer request disconnect every 0. 4 

sec .• 

2. Review Figure 6-4, 18, and 19 completely. 

Page 1700 

Pre1entation Note• 

Figure 16 and 16"A 
o!" Section XI. 

Figure 6-4, 18, 19 o. 
Section XI. 
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Summary Que•t~ons 

1. List the two main uses of the 718 Line Printer.-z;,..~ A.k.11~~ 
r>J. ~ '~~ -;;Af~ 0 r···-- I 

Tliere are J 1 718 Line Printen at each sector. 2.. 

3'. 'They are Units , f.' ft ti? 

The 718 Line Printer is capable of printing ; ,,[Q line•/minute. 

S. The 718 Line Printer ii capable of printing a maximum of _1 ... :i,..O __ _ 
characters /line. 

6. When programmed by the computer, the 718 Line Printer can print only 
0 '( characters/line. 

7. There are . & lf · cycle points/print cycle. 

P Each cycle point is equivalent to /~,?an e<v of time, 

'9. There are _-41 .... 4......,0 __ type wheell. 

~. Each type wheel contain• --i?J,_l<..._ __ characters. 

l l. What is the main advantage in u•ing a Control Panel to control Printer 

o~~~.~~~~Jl·~~)~ 
l 2.. The selection code for selecting the Line Printer is what? ( · 3 

3. When programming for the Line Printer, the addreu portion of the WR. T 
in•truction should be in multiples of what? "'1;!!! A 11 < ' diZZ. 

<3 o~ Jv.ef'. ~ ~ . 
4. A card image in Core Memory will contain how many locations? 

'2.'{ 
15. The Wheel Code contains how many special characters? /2-. 

l 6. The following program is run. What would result if aFF in SAX (0. 6.1.:.10A) 
·could not be set? 

000 SEL 03 
001 LDC 
002. WR.T 
003 CAD 
004 ADD 
005 .FST 

0.00000 
0.01000 
o. 00030 
0.03000 
0.03001 
0.03010 

006 
007 
010 
011 
012. 
013 

BSN 14 
SEL 02. 
LDC 
R.D.S 
CAD 
HLT 

o. 00012. 
0.00000 
0.02.000 
0.00030 
0.03002. 
0.00000 
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A. Computer would hang up on Step 002. 
·B. Computer would hang up on Step 007. 
C. Program wquld halt with Prog. Ctr. = 14. 
D. Program would not halt, but would go into a pause at Step 013. 
E. Program would hang up on Step 001. 

17. The following program is given: 

SEL 03 
LDC 000 
WRT 030 
HLT 000 

Instead of printing out the desired information, it was punched on the Card 
Punch. This could be caused by: 

A. Punch in "Not Ready" condition. 
B. P. U. SAX, pin ES open (0. 6. l - l lE) 
C. P. U. SAC, pin BS open (0. 6.1 - 130) 
D. P. U. SAY, pin Cl open (0. 6. 1 - lOA) 
E. P.U. SAY,pinASopen(0.6.1- lOA) 



A. Dynamic Timer 

1. Purpose (Figure 15} 

a. A dynamic timer (located . on the 
right side of the card reader} is provided to 
facilitate checking pulse timing and duration. 
The dynamic timer consists of a plastic disc 
(graduated in degrees} and a timer disc 
(mounted in back of the plastic disc}. Two 
neon bulbs are mounted on the timer disc. 
The two bulbs serve as pointers as the 
timer disc rotates. Each bulb is supplied 
with a separate control circuit, making it 
possible dynamically to compare two separate 
conditions. Power for the neon bulbs in pro­
vided by the dynamic power pack. 

b. Hubs on the power pack are mark­
ed COM (common}, COIL LO-V, COIL HI-V, 
and CONT (contact}. Testprobes are plugged 
to CONT and COM, or to COIL and COM, 
depending upon the type of operation to be 
checked. The power pack is plugged into the 
dynamic timer base. Figure 15 illustrates the 
hookup of the power pack with the dynamic 
timer. 

2. Basic Theory of Operation 
(Figure 16} 

a. Tube is normally cutoff by the 
-38 volts bias. 

b. Objective is to overcome thia bias 
to light the neon. 

3. Use of Common and Contact Termi­
nals 

a. Neon is lit by shorting these termi­
nals together. 

b. Al~ voltages should be removed 
from the relay points when using the timer 
to indicate when they are closed. 

c. Polarity is not considered when 
used in this manner. 

4. Use of Coll and Common Connectors 

a. Can be used to indicate the presence 
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of voltage by having the voltage overcome the 
normal negative grid bias. 

b. Can indicate the energizing of a 
relay. 

c. The low voltage coll terminal can 
be used to indicate a voltage as low as five 
volts. 

d. Polarity of connections must be 
considered using these terminals. 
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