




















































































































































































































Figure 4-2. Left -Zero Relays ( Reed Relay Machines) 

Figure 4-3. Left-Zero Relays (Wire Contact Relay Machines) 
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Figure 4-4. Left-Zero Program Card 

• A punch clutch cycle without escapement or 
punching is necessary. 

• The keyboard is restored. 

• The first digit is stored in the eighth register. 

Description 

Decimal 1 2 3 

BCD 1 2 1-2 

Figure 4-5. BCD Code 

Cycle l 2 3 

Key 4 6 0 

4 5 6 7 8 

4 1-4 2-4 1-2-4 8 

4 5 6 7 8 9 

7 8 LZ 

10 The machine is stopped at an eight-column left-zero 
field; the operator wishes to enter the correct digits 
before pressing the left-zero key. Escapement to the 
next column must be prevented until the left-zero key 
is pressed. A punch cycle is taken with each key de­
pression. No information is entered into the inter­
posers during the read in cycle; thus, there is no 
escapement. The punch clutch cycle during read-in is 
necessary only to use the P-cam timings for the left­
zero operation. 

8 
A 4j 

B I 4 
61 
I 6 r 71 8 [ ' 

! Keying-in may go up to 
[ 7 Is 

To reduce the number of relays needed in each 
register to store the information as it is keyed, the 
decimal digits are converted into BCD (binary coded 
decimal) as shown in Figure 4-5. 

Example: When the program card shown in Figure 
4-4 is used, the machine is stopped at column 10 of 
the program card. The number to be keyed in this 
example is 46078 (Figure 4-6). 

Read In Cycles 

cycle 8; then LZ would 
A I 41 6I I 71 hove to be depressed. 

7 
B [l :1 4 16 l j_7 

A I l 4I 61 l 6 
B J l ll 4 l 6 l 
A l L l 41 6[ 

c 

GI 5 -0 
O> B l l l I 4 [ 6 0 

~ ~ 
& A I I l I 41 0 

4 
B 1 1 1 1 ll 4 ] 
A I I l I I 3 
B l l l ll l 
A 1 1 t [, L 2 
B I I [ [ [ 
A l L [ [, '. J'<L 

l 
-;<}>i r~1J5~J; 

NOTE: Cord remains in program column 10 throughout read in. 

Figure 4-6. Read In (46078) 

9 

1-8 

Cycle 1: Figure 4-7 shows the read in and read out 
logic How. Refer to Figure 4-8 for timing within cycles. 
The machine is stopped at the high-order position of 
the left-zero field. Starwheel 2 is sensed and the left­
zero field relays 1, 2, and 3 and the key entry relay 
are engerized. The field and field size relays transfer 

the keyboard latch contacts from the interposer mag­
nets to the left-zero register, and allow entry of data 
into the registers. 

The operator presses the correct key, closing the 
latch contact, and energizing the relays of the BA 
register and the punch clutch. The punch clutch cir-
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Keyboard Entry Line Depending On Field Size 

Keyboard nn 
y B,C Ke 

En try 

Register 8A 
Enter from 
keyboard 
Held IS0° 

Register 8B 
from 8A ot 
86° same 
cycle. Held 
79° next 
cycle 

.,........c 

1 Register 7A 
In 10° 
Held 1S0° 

~ (Note 1) 

j 

M 

-0 - c: 
c 

1! N 
0 z Q) 

0 z 

Register 7B 
in 86° 
Held 79° 

t-- next cycle 
(Note 2) 

NOTE 1: Information transfers from B registers to A registers at 10°. 
NOTE 2: Information transfers from A registers to B registers ot 86°. 

Figure 4-7. Read In and Read Out Logic Flow 
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Figure 4-8. Read In Timing 

cuit is opened by Pl at 0°. At 20° P6 makes, energiz­
ing the keyboard restore magnets. ( P-cam-gate J.elay 
was energized at 175° by P4 in the previous cycle and 
is held until 79° of this cycle by P2.) When P5 makes 
at 86°, the correct SB relays are picked and the infor­
mation is transferred from the SA register to the SB 
register. (The BA relays are held until 150° by P6. The 
BB relays are held until 79° of the next cycle by P2.) 

Field size relays are energized by the starwheels 
at the same time as field 1, 2, and 3 relays. The field 
size relays allow the data to enter registers BA, 7 A, 
6A, 5A, 4A, or 3A from the keyboard. In this example, 
a 4 is stored in the BB register ( Figure 4-7). 
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Cycle 2: The machine is still in the high-order col­
umn, field 1, 2, and 3 relays and the key entry relay 
are picked. 

The operator presses the next key, which closes the 
latch contact, and energizes the punch clutch and the 
correct BA register relays. At 10° P3 makes, and the 
information in register SB is transferred to register 7 A. 
When P6 makes at 20°, the keyboard is restored. At 
86° P5 makes, and the information in registers BA and 
7 A is transferred to registers BB and 7B. (Registers BA 
and 7 A are held until 150° by P6. Registers BB and 
7B are held by P2 until 79° of the next cycle. ) In this 
example, a 6 is entered into register BA. The 4 in 



register BB is transferred to register 7 A at 10° by P3. 
At B6°, the 6 in BA and the 4 in 7 A transfer to BB and 
7B, respectively. 

Cycle 3: A punch clutch cycle is taken. The pre­
viously entered information is transferred to the next 
A registers at 10°. The information is then transferred 
to the B registers at BB0

• In this example, the operator 
presses the zero key, which closes the latch contact, 
and energizes the punch clutch through a N/o point of 
the key entry relay. Nothing is entered in register BA, 
because nothing (no relays picked) in a register rep­
resents a zero during the punch out cycle. Information 
in the B registers transfers at 10° to the next A regis­
ters (Figures 4-7, 4-B). At BB 0

, the information is 
transferred to the B registers. At the end of this cycle, 
there is a 0 in BB, a 6 in 7B, and a 4 in BB. 

Cycle 4: The 7-latch contact enters a 7 into register 
BA. The previously entered information transfers to 
registers 7 A, 6A, and 5A at 10°. The keyboard is re­
stored by P6 at 20°. The information in the A registers 
is transferred to the B registers at B6°. (Register BA is 
held until I50° by PB; BB is held until 79° of the next 
cycle by P2.) In this example, the 7 key is pressed, 
which closes the latch contact. At the end of the cycle 
there is a 7 in BB, a 0 in 7B, a Bin BB, and a 4 in 5B. 

Cycle 5: An B is entered into register BA. At 10°, 
the information in the B registers is transferred to the 
next A registers. The keyboard is restored at 20°. At 
BB0

, the information in the A registers is transferred 
to the B registers. (The information in the B registers 
is retained until 79° of the next cycle. ) In this exam­
ple, the operator has keyed the number 4607B. The 
B registers, at the end of the cycle, have stored an B 
in BB, 7 in 7B, 0 in 6B, 6 in 5B, and 4 in 4B. Because 
registers 3B and 2B do not have any relays energized, 
they equal zero. All A registers equal zero. 

Circuit Objectives 

I. Cycle 1 (store a 4) : 
Close numeric-4 latch contact. ( IA) 
Enter numeric information into register BA and 

energize the punch clutch. ( 12A, 21B, 22A) 
Restore the keyboard. ( IBB) 
Transfer register BA to BB. ( 25) 
Retain information in register BB. 

2. Cycle 2 (store a B) : 
Close numeric-6 latch contact. ( lB ) 
Enter numeric information into register BA and 

energize the punch clutch. 
Transfer information from register BB to 7 A. 

(26A) 
Restore the keyboard. 
Transfer registers BA and 7 A to BB and 7B. ( 25, 

2B) 

Retain information in registers BB and 7B. 
3. Cycle 3 (store a 0) : 

Close numeric-0 latch contact. ( IA) 
Enter numeric information into register BA and 

energize the punch clutch. 
Transfer registers BB and 7B to 7 A and BA. 
Restore the keyboard. 
Transfer information from registers BA, 7 A, and 

6A to BB, 7B, and 6B. 
Retain information in registers BB, 7B, and BB. 

4. Cycle 4 (store a 7): 
Close numeric-7 latch contact. ( lB) 
Enter numeric information into register BA and 

energize the punch clutch. 
Transfer registers BB, 7B, and 6B to 7 A, 6A, and 

5A. 
Restore the keyboard. (BB, IBB) 
Transfer information from registers BA, 7 A, 6A, 

and 5A to BB, 7B, 6B and 5B. 
Retain information in registers BB, 7B, 6B, and 5B. 

5. Cycle 5 (store an B) : 
Close numeric-B latch contact. ( IB) 
Enter numeric information into register BA and 

energize the punch clutch. ( 25A) 
Transfer registers BB, 7B, BB, and 5B to 7 A, BA, 

5A, and4A. 
Restore the keyboard. 
Transfer information from registers BA, 7 A, 6A, 

SA, and 4A to BB, 7B, 6B, SB and 4B. 
Retain information in registers BB, 7B, 6B, 5B, 

and 4B. 

Read Out, Punch Out 

• Read out the stored information. 

• Set up the interposer magnets. 

• Energize the escape and punch clutch magnets. 

• Punch the information into the card. 

Description 

The punch out of a left-zero field is like an auto du­
plication operation; a punch cycle must be taken 
without an escapement to start the punch out. During 
the time that P5 is made, the information in the first 
register is read into the interposers. Information in the 
interposers causes the first escapement and the next 
punch cycle. 

Preventing the transfer of information stored in the 
register for the first cycle (dummy cycle), allows the 
first register to be read and cleared. As each column 
is punched, the information is transferred from regis­
ter to register. The transfer allows the information 
that is to be punched to be in register IA at PS time 
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of each punch cycle. The information is stored in BCD 

and converted to decimal form before reaching the 
interposer magnets by using register IA relays to form 
a decode tree. 

Read Out, Punch Out Cycles 

Cycle 1: Refer to Figure 4-9 for timing within 
cycles. The operator presses the left-zero key, closing 
the left-zero latch contact, and energizing the read 
out relay and the punch clutch. 

The left-zero field 1, 2, and 3 relays, and the key 
entry relay are held by starwheel 2. ( P-cam-gate relay 
was picked at 175° of the last cycle by P4.) Informa­
tion is normally transferred from the B registers to the 
A registers at 10° when P3 makes; for this cycle, the 
P3 pulse is prevented from going to the registers by 
N/c points of the read out relay. 

Because no transfer occurs, the information is held 
in the B registers and the lA register for this first cycle 
by the N/o points of the read out relay and starwheel 
2. By the time an escapement occurs, starwheel 2 and 
P2 make, holding the B register. P7 is also made. ( P6 
or P7 is the hold for the IA register. P7 is used as a 
continuing hold to register IA; if P6 released the IA 
register at 150°, the IA relay points would open the 
interposer magnets circuit.) The keyboard is restored 

at 20° by P6, and is held restored by a N/o point of 
the punch out relay to +48 volts for the rest of the 
left-zero field. 

At P5 time ( 86° ) , the interposer magnets are ener­
gized through a N/o point of the read out relay and 
the decode tree of register IA relay points. (The read 
out relay and IA register energize the 0 interposer 
magnet, when the condition of no relays picked exists 
for the next punch operation.) 

The punch out relay is picked by P5 through a N/O 

point of the read out relay. When starwheel 2 opens, 
the key entry relay, and field 1, 2, and 3 relays are 
de-energized. The escape magnet is energized by the 
interposer bail contacts and Pl ( 180° ). The escape 
armature contact makes, energizing the escape inter­
lock relays, and allowing the punch clutch to be en­
ergized for the next cycle. In this example, during the 
cycle, the 0 interposer magnet is energized and escape­
ment to column 10 occurs. 

Cycle 2: During this cycle, the information that was 
transferred from register IA to the interposer magnet 
during the previous cycle is punched. The information 
transfers from register to register and energizes the 
interposer magnet for the digit to be punched during 
the next cycle. The punch clutch will not latch up for 
the rest of the left-zero field. 

PUNCH OUT CYCLES (LEFT-ZERO KEY) 

Jso First 
T 

Second 
1 

Thi rd to Last 
1 

Last 
I 

3450 3450 3450 345° 
0 90 180 270 0 90 180 270 0 90 180 270 0 90 180 270 

Starwheel 2 or 3 
""') 

Starwheel 12 I 
I IL 
I If ) 

R315, 224, 325 I 

l 
R304 

f 

1 
R309 79° 175°-P4 P2-79° 175°-P4 ~90 175°-P4 P2-79° 175°-P4 

~, 

\00-P3 IP6-,J 
-i r I 

Key Pressed ..... ~Left Zero 

J0°-P3 P6-151 A Register Relay 
I If 

B Register Relay 326-3 Starwheel 2 P2-790 86°-P5 7r~t 
lA Register Relay Jo P?-100 P7-10 p3 P6 

~l~~ Interposer Magnet -~ P5 noowo ~ 1 86Fi16° PJ-oo 86~ Punch Clutch ~ 
oo 1660 PJ-00 86 166° Pl-
~ I r I T (_ 

T 

Escape Magnet 18~ l~l 1~1 
Keyboard Restore 20°-P6 317-3 ~oo 

R326 317-1 
100 
.J 

R317 86~ 326-2, P5 
I 

P7 ~~o 

Figure 4-9. Punch Out Timing (8-Column Field) 
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At 10°, the information in the B registers is trans­
ferred to the next A registers ( Figure 4-9). The trans­
fer of information from the registers on this cycle and 
the rest of the punch out cycles is allowed to occur 
through a N/o point of the P-cam-gate relay, the 
punch out relay, and P3. 

At P5 time, the interposer magnet is energized 
through the decode tree. The interposer bail contacts 
close, energizing the escape magnet. The escape arma­
ture contact energizes the escape interlock relays. The 
punch clutch is energized through Pl, the escape in­
terlock points, and P2. At B6° ( P5), the information 
in registers BA through 2A is transferred to registers 
BB through 2B. (The A registers are held until 150° 
by P6. The IA register is held until 10° of next cycle 
by P7. The information in the B registers is retained 
until 79° of the next cycle.) In this example, the 0 
interposer magnet is energized, a 0 is punched in 
column 10, and an escapement to column 11 occurs. 

Cycle 3: During this cycle, information that was set 
up in the last cycle is punched, new information trans­
fers to the interposers, a new column escapement oc­
curs, and a punch clutch cycle is initiated. At 10°, 
the information is transferred from registers BA 
through 2A to registers BB through 2B, and the inter­
poser magnet is energized through the decode tree. 
(The A registers are held until 150°.) The escape 
magnet is energized by closing the interposer bail 
contacts; the escape armature contact energizes the 
escape interlock relays. The punch clutch is energized 
through Pl, the escape interlock relays, and P2. In 
this example, a 0 is punched in card column 11, the 0 
interposer magnet is energized, escapement to column 
12 occurs, and the punch clutch is energized. 

Cycles 4, 5, 6, and 7: Cycles 4, 5, 6, and 7 are identi­
cal to cycle 3 in operation. In this example, a 0 is 
punched in column 12, the 4 interposer magnet is en­
ergized, and escapement to column 13 occurs during 
cycle 4. Cycle 5 punches a 4, energizes the 6 interposer 
magnet, and escapes to column 14. Cycle 6 punches a 
6 in column 14, energizes the 0 interposer magnet, 
and escapes to column 15. Cycle 7 punches a 0 in 
column 15, energizes the 7 interposer magnet, and 
escapes to column 16. 

Cycle 8: During this cycle, the information set up 
in cycle 7 is punched. The last digit is transferred from 
register 2B to register IA. The interposer magnet is 
energized to allow the last digit to be punched on the 
next cycle. At 10°, the information in register 2B is 
transferred to register IA. At B6°, the information in 
registers BA through 2A is transferred to registers BB 
through 2B, and the interposer magnet is energized 
through the decode tree. The interposer bail contacts 
make, energizing the escape magnet at 180° (Pl); 

the escape armature contact makes, energ1zmg the 
escape interlock relays. The punch clutch is energized 
through P2, the interlock relays, and Pl. 1All digits that 
were keyed in have been read out, so all registers 
equal 0 (no relays picked). In this example, cycle B 
punches a 7 in column 16, energizes the B interposer 
magnet, and escapes to column 17. 

Cycle 9: Escapement to the last column of the field 
(detail card) and out of the last column of the field 
(program card) occur in the last part of cycle B. The 
starwheel 12 contact opens. All digits have been read 
out of storage; the last digit is punched in this cycle. 
The left-zero control relays are dropped during this 
cycle. At 10°, the punch out relay is dropped; after 
starwheel 12 contact opens, the punch out relay is 
held by P7 until 10° of this cycle. The N/o points of 
the punch out relay open, dropping read out 1 relay. 
The N/o points of the punch out relay open the circuit 
to the keyboard restore magnets, but the interposer 
bail contacts hold the magnet until about 65°. The 
digit is punched and the punch clutch latches at 345°. 
In this example, column 17 is punched with an B (Fig­
ure 4-10). 

Circuit Objectives 

1. Cycle I (energize 0 interposer magnet) ( 2A, 
24A): 

Close left-zero latch contact. ( 19A) 

Read 

Cycle in Last 1 2 3 4 5 6 7 8 9 
Key 

Key 8 LZ 

8 A al 
8 l 8 11 
A 7[ 8 

7 I Jla_Jj_ B 7 

A [ 7 .. a I 
6 

B I JI7JI 8 

5 
A 61_ L;_ it 7 I sj 

B 1 6 II JI 7 Js 
A 4 ( ··:::. .... : 6 :] _[ 7 E~: s 

4 
B ] ld._6j 17 Is 4 
A [ '.;:··:, 4 J 6 I L j 7[:··:· sl:L 3 
B I Il4}6 1 }7 Is 

2 
A L : :3 4 I 61..:. f; 7k a_L_ 
B 1 _fi 14 J6 1 j7 jsJ 

1 A 4[ 
6 [·,i bi 7E s j. 

Interposer ~ 0 0 0 4 6 0 7 s cg 
~ ~ ~ ~ ~ ~ ~ ~ 

Punch ~Dummy~O ~o ~o ~4 l'i'6 ~o ~7 ~s 

Detail Card Column 9 9 10 11 12 13 14 15 16 17 

Program Card Column 10 10 11 12 13 14 15 16 17 18 

i::= Dummy Punch Cycle 

Figure 4-10. Punch Out (46078) 
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Energize punch clutch and read out relay ( 326). 
(20A, I2A) 

Prevent transfer of information in registers. ( 326-
3, 19B) 

Provide a hold on the information in registers. 
( 326-5, 18A, llA) 

Provide a special hold for register IA. ( I8A) 
Provide a continuous restore to the keyboard. 

( I8B) 
Energize interposer magnet. ( 23, 24) 
Energize punch out relay ( 317). ( 20A) 
Drop key entry ( 304) and field I, 2, and 3 relays 

(3I5,324,325). (I8A) 
Energize escape magnet. ( 9B, lOB) 
Energize escape interlock relays. ( 12A) 
Energize punch clutch. ( I2A) 

2. Cycle 2 (punch a 0 and energize 0 interposer 
magnet): 

Transfer B registers to next A registers. 
Hold IA register until 10° next cycle. ( 32B) 
Transfer A registers to B registers. 
Hold B register information until next cycle. ( I8A, 

UA) 
Energize interposer magnets. ( 23, 24) 
Energize escape magnet. ( 9B, lOB) 
Energize escape interlock relays. ( 12A) 
Energize punch clutch. ( I2A) 

3. Cycles 3, 4, 5, 6, and 7: 
These cycles are similar to cycle 2. 

4. Cycle 8 (punch a 7 in column 16 and energize 
8 interposer magnet) ( 23, 24) : 

Transfer B registers to next A registers. 
Hold register IA information until 10° next cycle. 
Energize escape magnet. ( lOB) 
Energize escape interlock relays. ( 12A) 
Energize punch clutch. ( I2A) 
Break starwheel I2 or 4 contact. 

5. Cycle 9 (punch an 8 in column I 7) : 
Drop punch out relay ( 317). ( 20A) 
Drop read out relay ( 326). ( 20A) 
Open circuit to keyboard restore magnets. ( 317-3, 

I7B). 

Left-Zero Credit Field 
• An II-punch in the units position indicates a 

credit field. 

To indicate a credit field, the operator keys in the in­
formation just as in a debit field. To start the read out, 
punch out operation, the operator presses the dash 
(-) key instead of the left-zero key. Pressing the dash 
key causes a credit ( 11-punch) in the units column 
to be punched above the units digit. 

4-8 (11/66) 

Credit Read In 

• The program card coding indicates a left-zero 
field. 

• The operator keys in the correct digits. 

• The information is stored. 

Description 

The program card is multipunched with a 7, 8, and 
9 (program 2) in the high-order position, indicating 
a 3-column field; for example, column 40 (Figure 
4-4). The rest of the field is punched with 4' s de­
fining the field. The operator keys in the correct num­
ber of digits, then presses the dash key to start the 
punch out, including an 11-punch over the digit in 
the units position. In this example, the operator keys 
in one digit ( 5), and presses the dash key to start 
punching. 

Read In Cycle 

Cycle 1: The machine is stopped at a left-zero 
field, and the program select relay is up. The 7, 8, 
and 9 starwheels energize the field 1, 2, and 3 relays, 
the field size relays and the key entry relay. The P­
cam-gate relay is up. 

The operator presses the correct key, closing a latch 
contact, and energizing the correct relays in register 
3A (through the field size relay points and the en­
coding diodes). The punch clutch is energized 
through the key entry relay and encoding diodes. At 
20° of the punch clutch cycle, the keyboard is re­
stored. The correct relays in register 3B are energized 
at 86°, and the information is transferred from register 
3A to register 3B. In this example, a 5 is stored in 
register 3B. 

Circuit Objectives 

1. Cycle 1 ( store a 5 ) : 
Close numeric-5 latch contact. ( I) 
Enter numeric information into register 3A and 

energize the punch clutch. 
Restore the keyboard. (SA) 
Transfer register 3A to 3B. 
Retain information in register 3B. 

Credit Read Out, Punch Out 

• The operator presses the dash key for a credit 
field. 

• The information is read out and punched. 

• The units column is multi punched. (Credit X 
over units position.) 

Description 

The operator presses the dash key, energizing the 
necessary relays to start the read out and punch out, 



and also the relays to remember that this is a credit 
field. A dummy cycle must be taken first to read out 
the first digit to be punched. Each cycle will read out 
the next digit to be punched. When the end of the 
field is recognized, an extra, cycle must be taken to 
punch the 11-punch. This cycle is a multipunch cycle 
to prevent escapement from the units position of the 
field. 

Read Out, Punch Out Cycles 

Cycle 1: Refer to Figure 4-11 for timing within 
cycles. The operator presses the dash key, which 
closes the dash latch contact, and energizes the credit 
field 1 relay, the read out relay, and the punch 
clutch. As soon as the credit field I relay is up, the 
credit field 2 relay is energized through N/o points 
of the credit field 1 relay. A N/c point of the read 
out relay prevents the transfer of information from 
register to register. The keyboard restore magnets 
are energized at 20° by P6 and are held energized for 
the rest of the punch out cycles. Information is held 
in the B registers by P2, starwheel 8, and a N/o point 

of the read out relay. At 86° (P5), the punch out relay 
is picked through read out relay N/o points. The inter­
poser magnet is energized through read out relay N/o 
points, and the decode tree of register IA relay 
points. The escape magnet is energized at 180° by 
Pl and the interposer bail contacts. The escape arma­
ture contact makes, energizing the escape interlock 
relays, and allowing the punch clutch to be energized 
for the next cycle. In this example, the 0 interposer 
magnet is energized and an escapement to column 40 
of the detail card occurs. 

Cycle 2: During this cycle, the digit that was set up 
during the last cycle is punched. In this example, a 0 
is punched in column 40, the 0 interposer magnet is 
energized, the digit 5 transfers from register 3 to regis­
ter 2, and an escapement to column 41 of the detail 
card occurs. 

Cycle 3: The digit that was set up in the last cycle 
is punched. At 10°, the B registers transfer to the next 
A registers. In this example, the digit 0 is punched in 
column 41, the 5 interposer magnet is energized, and 
an escapement to column 42 occurs. 

CREDIT FIELD PUNCH OUT CYCLES (DASH KEY) 

r First I Second I Third T Fourth T Last 
345° 345° 345° 345° 345° 

0 90 180 270 0 90 180 270 0 90 180 270 0 90 180 270 0 90 180 270 

Starwheel 7,8,9 J 

Starwheel 4 i '- .f 
I ') } 

R315, 324, 325 I 

-i 

R304 

R309 79° 175~-P4 f 2-79° 175°-P4 P2-79° 175°-P4 P2-79° 175°-P4 P2-79° 175°-P4 
H ' ~ r 1-+---+1 

Key Pressed - ~Dash Key 
R336 P2-79° 

R327 P7j0° 

Rll3 790 336-4 327-JJoO 

A Register 10°-P3 P6-150° 10°-P3 P6-150° 
r ~ I I 

B Register 326-3 Starwheel 8 P2-79° 86°-P5 P2-79° 

lA Register P7- l d0 60d-P6 P7-1 °6° p3 60°-P6 P7-10° 

866 166° 
P3 1 I I 8~o T 86° p5 166° Interposer Magnet 86° 166° 

~or} ·~1~ ~1 
Punch Clutch ~ Pl 00 Pl oo PSI oo Note 1 1800 Pl oo 

t Pl 1 Note 2 
Escape Magnet 18~ 1~ 1800 I 
Keyboard Restore 20°-P6 Pl Pl ~ 317-310° 

_I 

R326 336-1
1 

117-1 )0° 
R317 326-2, P-5 Pl~oo 

Field Size Relay 
:r T 
Starwheel 3 

l 

Note l: The 11 Interposer Magnet 
Note 2: Punch Clutch Energized by Interposer Bail Contacts 

Figure 4-11. Punch Out Timing (3-Column Credit Field) 
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Cycle 4: The last digit has been transferred from 
storage and is punched in this cycle. At 10°, the 
punch out relay is dropped. The opening of punch out 
relay N/o points drops the read out relay. At 79° 
( P2), credit field I relay drops. The multipunch relay 
is energized (through N/o points of the credit field 2 
relay and N/c points of the read out relay) and pre­
vents a circuit to the escape magnet when the 11 
interposer magnet is energized. The 11 interposer 
magnet is energized at 86° (P5) through N/c points 
of the credit field I relay and N/o points of the credit 
field 2 relay. The punch clutch is energized through 
N/o points of the multipunch relay and the interposer 
bail contacts. In this example, a 5 is punched in col­
umn 42 and the I I interposer magnet is energized. 

Cycle 5: The credit 11 is punched during this cycle. 
At 10° (P7), the credit field 2 relay is dropped. N/o 
points of the credit field 2 relay open the circuit to 
the multipunch relay. The punch clutch latches at 
345°. In this example, the 11-punch is punched above 
the 5 in column 42. 

Circuit Objectives 

1. Cycle I ( energize 0 interposer magnet for punch­
ing in next cycle) : 

Close dash latch contact. (II key, IA) 
Energize credit field 1 relay ( 336), read out relay 

( 326), and punch clutch. ( 20A, I2A) 
Energize credit field 2 relay. ( 327). ( 20B) 
Prevent transfer of information in registers. 
Provide hold on the B regis~ers and register IA. 
Provide a continuous hold on restore magnets. 
Energize 0 interposer magnet. 
Energize the punch out relay. ( 3I 7). ( 20A) 
Drop key entry relay ( 304) and fields I, 2, and 3 

relays ( 3I5, 324, 325). ( 18A) 
Energize escape magnet. ( lOB) 
Energize escape interlock relays. ( I31, WCRl). 

( 12A) 
Energize punch clutch. ( I2A) 

2. Cycle 2 (punch a 0, energize 0 interposer magnet): 
Transfer B registers to next A registers. 
Hold regist-er IA until 10° of next cycle. 
Transfer A registers to B registers. 
Hold B register information until next cycle. 
Energize 0 interposer magnet. 
Energize escape magnet. 
Energize escape interlock relays. ( 131, WCRl ) 

Energize punch clutch. 
3. Cycle 3 (punch a 0, energize 5 interposer magnet): 

Transfer B registers to next A registers. 
Hold register IA information until 10° next cycle. 
Transfer A registers to B registers. 
Hold B register until next cycle. 
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Energize 5 interposer magnet. 
Energize escape magnet. 
Energize escape interlock relays. 
Energize punch clutch. 
Break starwheel 4 contact. 

4. Cycle 4 (punch a 5, energize 11 interposer mag-
net): 

Drop punch out relay. ( 3I 7). ( 20A) 
Drop read out relay. ( 326). ( 20A) 
Open circuit to keyboard restore magnets. 
Drop credit field I relay. ( 336). ( 20A) 
Energize the multipunch relay. ( 113). ( 6A) 
Prevent energizing the escape magnet. 
Energize I I interposer magnet. 
Energize the punch clutch. 

5. Cycle 5 (punch an 11 above the 5): 
Drop credit field 2 relay. ( 327). ( 20B ) 
Drop multipunch relay. ( 113). ( 6A) 

Left-Zero Logic Controls 
Figure 4-12 is a diagram of the basic left-zero opera­
tions and their controls. The read in operations are 
shown with solid lines. The diagram can be used for 
both troubleshooting and a quick reference to gen­
eral operation. 

Principles of Operation for Wire Contact 
Relay Machines 
• Key the significant number. 

• Make corrections before the field is punched. 

• Press the left-zero key or dash key. 

When the program card shown in Figure 4-I3 is 
used, the machine stops in the high-order column 
of the left-zero field. 

The operator can key any number of significant 
digits. If the operator keys more digits than the field 
will hold, the first digits keyed will be accumulated 
in the IA register and incorrect information may be 
punched out. 

Read In 
• The program card coding (Figure 4-13) indi­

cates a left-zero field. 

• The operator presses the first digit key. 

• A punch clutch cycle without escapement or 
punching is necessary. 

• The keyboard is restored. 
• The first digit is stored in the eighth register. 



"'%j 

~-
'"I 
CD 

~ ...... 
~ 

t'-1 
CD 
::i:-
N 
('!) 
'"I 
0 

t'-1 
0 as. 
(') 

() 
0 

= :::r g. 
Cl> 

II' 

= 0.... 
"'%j 

0 
~ Key 

Entry 

Relay 

Key In Data 

Read In 

Read Out 

Field 
Size 
Relay 

Field 
Control 

Relay 

Program Card Control 

Field 
Control 
Points 

O_e._en During Left-Zero _.. 
r 

I~ 
I 
I 
I 
L_ 

Key for Readout 

Interposer 
Bail 

Contacts 

l 
l 

0-9 
Interposer 
Magnets 

Escape 
Magnet 

T 

1 
Escape 

Interlock 

Left-Zero 
Key 

"'T 
I 
I 
I 
I 
I 
K-----
1 

I 
I 
I 

Read 
Out 

Relay 

11 
Interposer 
Magnet 

Interposer 
Bail 

I Contacts 
I and 
I Multi punch 
I Points 

I T 
I I 
L ___ 

1 
I 

_tt 
.... --. 

I---~ 

Punch 
Clutch 

Credit 
Field 

,...___ ___ __... 

Multi punch 

-------------1 
.--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~___J I 

Registers shift with each punch cycle I 

Registers 1-• Register ,- ... Register 
Read .... 8A,7A,6A I Out 

5A,4A,3A I ~ 2A I ~ lA 
Point 

I I 
I I 

1 I I I I 

I I I I I I 
I I I I 

I I I I I 

• t I * j_ I .. t I 
I I I 
I I I 

Registers t-- _J t- _J I 
8B,7B,6B 

Register BCD Decode t-----
__ J 

5B,4B,3B 
t---- 2B I--- Reg l A Points 



11111111 1111111 111111 11111 1111 Ill II 1111111111111111111111111111111111111 

~~~;;~~;f.tI~~~~~.rI~~~~~.rJ~~~~rI~~~~1~~~;,~A!~;;!!~;,;;;!~~!!~~!~~~~~!~~!~~~~~~~~ 11111111111111111111111111111li1111~ 111; 1111111111111111111111111111111111111111 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 212 2 2 2 2 2 2 212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 313 3 3 3 3 3 3 3 3 3 I 3 3 3 I 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4llllllll4lllllll4lll~ll4lllll4llll4lll4ll4lllllllllllllllllllllllllllllllllllll 

5.5555555555555555555555555555555555555555515555555555555555555555555555555555555 

16 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

77 7 7 77 7 7 7 7 7 7 7 7 7 77 7 7 7 77 7 7 7 7 7 77 7177 7717 7 717 7 7 7 77 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 7 7 7 77 77 7 7 7 77 7 7 7 7 77 

BBB BB 8 8 B Bl BB 8 B 8 8 8 8 8 8 BB 8 BIB 8 B 8 BIB 8 8 BBB 8 8 I B 8 B 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 B 8 BBB B 8 8 B 8 BB 8 8 8 8 

99999999999999999199999919999999999199919999999999999999999999999999999999999999 
1234s&1a91onun«ffirana~w~nn~~~nn~ro~nn~u~n~~~~~~«~~~q~~~~~~~~~~~~~~~M~H~"~ronnn~~nnnn~ 

-~081 

Figure 4-13. Left-Zero Program Card, Wire Contact Relay Machines 

Description 
Decimal l 2 3 4 5 6 7 8 

BCD l 2 l-2 4 l-4 2-4 l-2-4 8 

Figure 4-14. BCD Code, Wire Contact Relay Machines 

Cycle 1 2 3 4 5 6 7 8 9 

Key 4 6 0 7 8 LZ 

A 

9 

l-8 

10 

The machine is stopped at an eight-column left-zero 
field; the operator wishes to enter the correct digits 
before pressing the left-zero key. Escapement to the 
next column must be prevented until the left-zero key 
is pressed. A punch cycle is taken with each key de­
pression. No information is entered into the interpos­
ers during the read in cycle; thus there is no escape­
ment. During read in, the punch clutch cycle is 
necessary only to use the P-cam timings for the left­
zero operation. 8 

41 
B T 4 

6J l 
16 l 

71 sI 

! I 7 Js Keying-in may go up to 

To reduce the number of relays needed in each 
register to store the information as it is keyed, the 
decimal digits are converted into BCD (binary coded 
decimal) as shown in Figure 4-14. When the program 
card shown in Figure 4-13 is used, the machine is 
stopped at column 10 of the program card. The num­
ber to be keyed in this example is 46078 (Figur8 4-15). 

Read In Cycles (Reed Relay A Registers) 

Cycle 1: Figure 4-16 is the read in and read out 
logic flow. Refer to Figure 4-17 for timing within 
cycles. The machine is stopped at the high-order posi­
tion of the left-zero field. Starwheel 2 is sensed; left­
zero field size 2, field 1, and field 2 relays are energized. 
The field 1 relay transfers the keyboard latch contacts 
from the interposer magnets to the left-zero register 
(via the encoding circuit) and allows entry of data in­
to the proper bit register. 

The operator presses the correct key, which closes 
the latch contact, and energizes the 8A register relays 
and the punch clutch. The punch clutch circuit is 
opened by Pl at 0°. At 45° P6 makes, energizing the 
keyboard restore magnets through field 2 relay N/o 
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cycle B; then LZ would 

A 1 41 6J I 71 have to be depressed. 7 T 14 16 1 17 B 

A T 1 41 61 I 6 
~ l I 4 I 6 I B 

A I l 41 61 c: 

5 -0 

"' B T l l I 4 I 6 a 
"' 0 ~ 
0 

A T I l I 4} 0 V> 4 T 1 l l J4 -0 
B c: 

UJ 

A T J l l 3 
B T I 1 l l 
A T l t l 2 
B T 1 1 I 
A T l I l 1 

NOTE: Card remains in program column 10 throughout read in. 

Figure 4-15. Read In ( 46078 ), Wire Contact Relay Machines 

points. When P5 makes at 86°, the 8B relays are 
picked and the information is transferred from regis­
ter 8A to register 8B. (The 8A register relays are held 
until 175° by P6; 8B is held by P2 until 65° of the 
next cycle. ) 

Field size relays are energized by the starwheels 
under control of the program card. The field size re-



Keyboard Entry Line Depending On Field Size 

1 3 ~123 

-Register BA 
Enter from 
keyboard 

Register 7A 
In 5° 

Register 6A 1 Register SA Register4A Register 3A Register 2A Register lA 
In 5° 

Keyboard ru- Held 175° 

Field 1 1,3 

~ 
0 z 

Register BB 
from BA 
some cycle 
(Notes 2 and 3). f-­
Held 65° 
next cycle 

Held 175° 
I'-- (Note 1) 

(") 

§ 
N 

QJ 

z 
Register 7B 
in 86° 
Held 65° 
next cycle!-­
(Note 2) 

NOTE I: lnfonmation transfers from B registers to A registers at 5°. 

Register 6B 

NOTE 2: lnformat;on transfers from A registers to B registers at 86° (read-relay A registers). 
NOTE 3: Information transfers from A registers to B registers at 1B0° (capacitor A registers). 

Register SB Register 4B Register 3B Register 2B 

Held 175° 
.-- read out 

cycle 

Interposer 
Magnets of P5 
through IA 
register points 
(2nd read out) 

Figure 4-16. Read In and Read Out Logic Flow, Wire Contact Relay Machines 

READ IN CYCLES 

315° 
First 

315° 
Second 34~0 Third 

315° 
Last 34~0 

0 90 180 270 0 90 180 270 0 90 180 270 0 90 180 270 l 
Starwheel 2 L -I} Th1.. ,L T 

Field Size 2 L .J. up until !st 
T 1 punch out 

Field l and 2 L .1 cycle 
J 

11 
) 

Key Pressed 

Pl-0° Pl-0° Pl-0° I Pl-0° 
Punch Clutch -.:..+--- ..-

1 P6-175° P6-l75° P6-175° P6-l75° 
8A Register ..-

11) 
5°-P3 P6-175° 5°-P3 P6-l75° 5°-P3 P6-l 75c 

A Register Relays 

86°-P5 P2-65° 86°-P5 P2-65° 86° -P5 P2-65° 86° -P5 
B Register Relays ..- l 

5°-P3 Holds until 
l A Register 10- , lst punch 

45° P6-l75C 45° P6-175° 45° P6-l75c 
~) 

4~0 P6-175c out cycle 
Keyboard Restore l j 

Figure 4-17. Read In Timing, Wire Contact Relay Machines ( Reed Relay A Registers) 

lays allow data to enter registers BA, 7 A, 6A, 5A, 4A, 
or 3A from the keyboard. In this example, a 4 is 
stored in register BB ( Figure 4-15) . 

Cycle 2: The machine is still in the high-order col­
umn, field 1 and 2, and field size 2 relays are picked. 

The operator presses the next key, which closes the 
latch contact, and energizes the punch clutch and the 
BA register relays. At 5° P3 makes, and the informa­
tion in register BB is transferred to register 7 A. At 
45° P6 makes, restoring the keyboard. When P5 
makes at 86°, the information in registers BA and 7 A 
is transferred to registers BB and 7B, respectively. 
(Registers BA and 7 A are held by P6 until 175°; 
BB and 7B ~re held by P2 until 65° of the next cycle.) 

In this example, a 6 is entered into register BA. The 
4 in register BB is transferred to 7 A at 5°. At B6°, the 
6 in BA and the 4 in 7 A are transferred to BB and 7B. 

Cycle 3: A punch clutch cycle is taken. The pre­
viously entered information transfers to the next A 
registers at 5°. At B6°, information is transferred from 
the A registers to the B registers. In this example, the 
operator presses the 0 key, which closPs the latch con­
tact, and energizes the punch clutch. Nothing is entered 
into BA (no relays picked in a register represents a 
0 during a punch out cycle). At 5°, the B registers 
transfer to the next A registers. At 86°, the A registers 
transfer to the B registers. At the end of this cycle, 
there is a 0 in BB, a 6 in 7B, and a 4 in 6B. 
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Cycle 4: The 7-latch contact enters a 7 into register 
BA. The previously entered information is transferred 
from the B registers to the next A registers at 5°. At 
45°, the keyboard is restored by P6. At 86°, P5 makes 
and transfers the information from the A registers to 
the B registers. In this example, the 7 key is pressed, 
which closes the latch contact. At the end of the cycle, 
there is a 7 in 8B, a 0 in 7B, a 6 in 6B, and a 4 in SB. 

Cycle 5: An 8 is entered into register SA. At 5°, the 
B registers transfer information to the next A registers. 
At 4S 0

, the keyboard is restored. When P5 makes at 
B6°, the A registers transfer to the B registers. In this 
example, the operator has keyed in the number 46078. 
At the end of the cycle, there is an 8 in SB, 7 in 7B, 
0 in 6B, 6 in 5B, and 4 in 4B. Because there are no 
relays energized in registers 3B and 2B, they equal 0. 
All A registers equal zero. 

Circuit Obiectives 

1. Cycle 1 ( store a 4) : 
Close numeric-4 latch contact. ( IA) 
Enter numeric information into register SA and 

energize the punch clutch. 
Restore the keyboard. ( lOB) 
Transfer register BA to BB. ( 17, 18) 
Retain information in register SB. 

2. Cycle 2 (store a 6) : 
Close numeric-6 latch contact. ( IA) 
Enter numeric information into register BA and 

energize the punch clutch. 
Transfer information from register SB to 7 A. ( 17, 

18) 
Restore the keyboard. 
Transfer registers BA and 7 A to BB and 7B ( 17, 

18) 
Retain information in registers SB and 7B. 

3. Cycle 3 (store a 0) : 
Close numeric-0 latch contact. ( IA) 
Enter numeric information into register SA and 

energize the punch clutch. 
Transfer register SB and 7B to 7 A and 6A. 
Restore the keyboard. 
Transfer information from registers BA, 7 A, and 

6A to BB, 7B, and 6B. 
Retain information in registers SB, 7B, and 6B. 

4. Cycle 4 ( store a 7) : 
Close numeric-7 latch contact. ( lB) 
Enter numeric information into register BA and 

energize the punch clutch. 
Transfer registers SB, 7B, and 6B to 7 A, 6A, and 

SA. 
Restore the keyboard. ( lOB) 
Transfer information from registers SA, 7 A, 6A, 

and 5A to SB, 7B, 6B, and SB. 
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Retain information in registers SB, 7B, 6B, and 
5B. 

5. Cycle 5 ( store an 8) : 
Close numeric-S latch contact. ( lB) 
Enter numeric information into register BA and 

energize the punch clutch. ( 17, 18) 
Transfer registers SB, 7B, 6B, and SB to 7 A, 6A, 

SA, and 4A. 
Restore the keyboard. 
Transfer information from registers SA, 7 A, 6A, 

SA, and 4A to SB, 7B, 6B, SB and 4B. 
Retain information in registers SB, 7B, 6B, SB, 

and 4B. 

Read In Cycles (Capacitor A Registers) 

Cycle 1: Figure 4-16 is the read in and read out logic 
How. Refer to Figure 4-18 for timing within cycles. The 
machine is stopped at the high-order position of the 
left-zero field. Starwheel 2 is sensed; left-zero field size 
2, field 1, and field 2 relays are energized. The field 
1 relay transfers the keyboard latch contacts from 
the interposer magnets to the left-zero register (via 
the encoding circuit) and allows entry of data into the 
proper bit register. 

The operator presses the correct key, which closes 
the latch contact, and charges the SA register capacitor 
and energizes the punch clutch. The punch clutch 
circuit is opened by Pl at 0°. At 45° P6 makes, 
energizing the keyboard restore magnets through field 
2 relay N/o points and terminating the charge to the 
SA register capacitor. When Pl makes at 1S0°, the SB 
relays are picked by the discharge of the SA register 
capacitor and the information is transferred to the SB 
register. The BB register relays are held through P2 
until 65° of the next cycle. Key entry during A-to-B­
register transfer is prevented by field and end dis­
charge relays. 

Field size relays are energized by the starwheels 
under control of the program card. The field size re­
lays allow data to enter registers SA, 7 A, 6A, 5A, 4A, 
or 3A from the keyboard. In this example, a 4 is stored 
in register SB ( Figure 4-lS). 

Cycle 2: The machine is still in the high-order col­
umn, field 1 and 2, and field size 2 relays are picked. 

The operator presses the next key, which closes the 
latch contact, and energizes the punch clutch and 
charges the SA register capacitors. At 5° P3 makes, and 
the information in register SB is transferred to register 
7 A. At 4S 0 P6 makes, restoring the keyboard. When 
Pl makes at 180°, the information in registers BA and 
7 A is transferred to registers BB and 7B, respectively. 
(BB and 7B register relays are held through P2 until 
65 ° of the next cycle. ) 



READ IN CYCLES 
r First 315° Second 

31° 
Third 3Is0 

Last T 
345° 345° 

0 90 180 270 0 90 180 270 0 90 180 270 0 90 180 270 r 
Starwheel 2 L ~} ThJ,. nL r 

Field Size 2 ( 1 up until lst 
r 1 punch out 

Field l and 2 L .1 cycle r 1 

Key Pressed ~ 

1) 
-• 
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........,:....+ 
I 

BA Reg Capacitor r 
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I -, I ·1 r l I 

A Reg Capacitors 5°-P3 R44-210° 5°-P3 R44-2J0° 5°-P3 R44-210° 
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l 1 

Figure 4-18. Read In Timing, Wire Contact Relay Machines (Capacitor A Registers) 

In this example, a 6 is entered into register 8A. The 
4 in register SB is transferred to 7 A at 5°. At 180°, the 
6 in BA and the 4 in 7 A are transferred to BB and 7B. 

Cycle 3: A punch clutch cycle is taken. The pre­
viously entered information transfers to the next A 
register at 5°. At 180°, information is transferred from 
the A registers to the B registers. In this example, the 
operator presses the 0 key, which closes the latch con­
tact, and energizes the punch clutch. Nothing is en­
tered into BA (no relays picked in a register repre­
sents a 0 during a punch out cycle). At 5°, the B reg­
isters transfer to the next A registers. At 180°, the A 
registers transfer to the B registers. At the end of this 
cycle, there is a 0 in SB, a 6 in 7B, and a 4 in 6B. 

Cycle 4: The 7-latch contact enters a 7 into register 
BA. The previously entered information is transferred 
from the B registers to the next A registers at 5 °. At 
45°, the keyboard is restored through P6 and the ca­
pacitor charge is ended by the keyboard bail contacts 
opening. At 180°, P5 makes and transfers the informa­
tion from the A registers to the B registers. In this ex­
ample, the 7 key is pressed, which closes the latch 
contact. At the end' of the cycle, there is a 7 in BB, a 
0 in 7B, a 6 in 6B, and a 4 in 5B. 

Cycle 5: An 8 is entered into register BA. At 5°, the 
B registers transfer information to the next A registers. 
At 45°, the keyboard is restored. When Pl makes at 
1B0°, the A registers transfer to the B registers. In this 
example, the operator has keyed in the number 4607B. 
At the end of the cycle, there is an 8 in BB, a 7 in 7B, 
a 0 in 6B, a 6 in 5B, and a 4 in 4B. Because there are no 
relays energized in registers 3B and 2B, they equal 0. 

Circuit Objectives 

1. Cycle 1 ( store a 4) : 
Close numeric-4 latch contact. ( IA) 
Charge numeric information into register SA 

and energize the punch clutch. 
Restore the keyboard. ( lOB) 
Terminate capacitor charge. 
Transfer register BA to BB. ( 17, lB, 19, 20) Dis­

charge capacitor through wcn-44 and Pl. 
Allow key entry. ( IA) 
Retain information in register SB. 

2. Cycle 2 (store a 6): 
Close numeric-6 latch contact. ( IA) 
Charge numeric information into register BA and 

energize the punch clutch. 
Transfer information from register SB to 7 A. ( 17, 

18, 19, 20) Capacitor charges through P3 and 
BB relay points. 

Restore the keyboard. 
Terminate capacitor charge. 
Transfer registers BA and 7A to BB and 7B. ( 17, 

IB, 19,20) 
Allow key entry. (IA) 
Retain information in registers BB and 7B. 

3. Cycle 3 (store a 0) : 
Close numeric-0 latch contact. ( IA) 
Charge numeric information into register BA and 

energize the punch clutch. 
Transfer registers BB and 7B to 7 A and 6A. 
Restore the keyboard. 
Terminate capacitor charge. 
Transfer information from registers BA, 7 A, and 

6A to BB, 7B, and 6B. 
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Allow key entry. (IA) 
Retain information in registers BB, 7B, and 6B. 

4. Cycle 4 (store a 7): 
Close numeric-7 latch contact. ( lB) 
Charge numeric information into register BA and 

energize the punch clutch. 
Transfer registers BB, 7B, and 6B to 7 A, 6A, and 

5A. 
Restore the keyboard. ( lOB) 
Terminate capacitor charge. 
Transfer information from registers BA, 7 A, 6A, 

and 5A to BB, 7B, 6B, and 5B. 
Allow key entry. ( IA) 
Retain information in registers 8B, 7B, 6B, and 

5B. 
5. Cycle 5 (store an B) : 

Close numeric-B latch contact. ( lB) 
Charge numeric information into register BA and 

energize the punch clutch. 
Transfer registers BB, 7B, 6B, and 5B to 7 A, 6A, 

5A, and 4A. 
Restore the keyboard. 
Terminate capacitor charge. 
Transfer information from registers BA, 7 A, 6A, 

5A, and 4A to BB, 7B, 6B, 5B, and 4B. 
Allow key entry. ( IA) 
Retain information in registers BB, 7B, 6B, 5B, 

and 4B. 

Read Out, Punch Out 

• Read out the stored information. 
• Set up the interposer magnets. 

• Energize the escape and punch clutch magnets. 

• Punch the information into the card. 

Description 

This operation is initiated by pressing the left-zero 
( LZ) key. Unlike the operation for the reed relay ma­
chines, no dummy cycle is taken. The LZ key com­
pletes a circuit through the IA register decode tree 
to the interposers. Information in the interposers 
causes the punch cycle; information is shifted to the 
A registers during P3 time and decoded to the inter­
posers through IA register at P5 time of each punch 
cycle. This information is stored in BCD and is con­
verted into decimal form before reaching the inter­
poser magnets by using the IA register relays to form 
a decode tree. 

Read Out, Punch Out Cycles 

Cycle 1: Refer to Figure 4-19 or 4-20 for timing with­
in cycles. The operator presses the left-zero key, which 
closes the left-zero latch contact and energizes the 
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read out relay and the first interposer magnet (through 
field 2 relay N/o points and the register IA decode 
tree). The escape magnet is energized by the inter­
poser bail contacts and there is an escapement to 
column 10. The escape armature contact makes, ener­
gizes the escape interlock relays and allows the punch 
clutch to be energized. 

The left-zero field 1 and 2 relays are held by star­
wheel 2 through field size 2 relay N/o points until 
escapement occurs. When starwheel 2 opens, field size 
2 relay and the field 1 and 2 relays are de-energized. 
At 5° when P3 makes, information is transferred from 
the B registers to the next A registers. The keyboard 
is restored by the interposer bail contacts and is held 
restored by P6 and N/o points of the read out relay 
to +4B volts. 

At P5 time ( B6° ) , the read out interlock relay is 
picked, the A registers (capacitor A registers transfer 
at 1B0°) transfer to the B registers and the interposer 
magnets are energized (through N/o points of read 
out relay and the decode tree of register IA relay 
points). The read out relay circuit energizes the 0 in­
terposer magnet, when the condition of no relays 
picked exists, for the next punch operation. 

The escape magnet is again energized by the inter­
poser bail contacts and Pl ( 1B0° ) . The escape arma­
ture contact makes, energizing the escape interlock 
relays and allowing the punch clutch to be energized 
for the next cycle. In this example, the 0 interposer 
magnet is energized, a 0 is punched in column 10, and 
escapement to column 11 occurs. 

Cycle 2: This cycle punches the information trans­
ferred from register IA to the interposer magnet dur­
ing the previous cycle. Information is transferred from 
register to register and the interposer is energized 
for the digit to be punched during the next cycle. 
(The punch clutch does not latch up for the rest of 
the left-zero field.) 

At 5°, the information in the B registers is trans­
ferred to the next A registers (Figure 4-19 or 4-20). 
( Register IA is held until 175 ° by P6. ) 

At P5 time ( B6° ) , the interposer magnet is ener­
gized through the decode tree. The interposer bail 
contacts close, energizing the escape magnet. The es­
cape armature contact energizes the escape interlock 
relays ( 9,10). The punch clutch is energized through 
Pl and the escape interlock points. Information in the 
A registers (capacitor A registers transfer at 1B0°) 
is transferred to the B registers and retained there 
until 65° of the next cycle. In this example, cycle 2 
energizes the 0 interposer magnet, punches a 0 in 
column 11, and escapes to column 12. 

Cycle 3: This cycle punches the information that 
was set up in the previous cycle, transfers new infor-



PUNCH OUT CYCLES (LEFT-ZERO KEY) 

First Second I Third 
345° 

Last 

90 180 270 0 90 180 270 0 90 180 270 0 90 180 270 

Starwheel 2 

Starwheel 12 

Field Size 2 S I 

Field l and 2 ~ 
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Escape ~gnet 1------i ~ .... J---t 1-------t 
P2-65° 

Escape lnterl ock 
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Punch Clutch 

Keyboard Restore 

Read Out Relay 

Read Out Interlock 

NOTE: The left-zero key picks the read out relay and 
the first interposer magnet to start the punch out 
operation. 

P2-65° P2-65° P2-65° 

--l'N' 1 ~ 
Pl-0° 

11 0 
Int Bail Contact-70 

I f 
P7-30° 

Figure 4-19. Punch Out Timing ( 8-Column Field) Reed Relay A Registers, Wire Contact Relay Machines 

mation to the interposers, escapes to the next column, 
and initiates a punch clutch cycle. 

At 5°, information is transferred from the B regis­
ters to the next A registers. At 86°, the information is 
transferred from the A registers (capacitor A registers 
transfer at 180°) to the B registers and the interposer 
magnet is energized. The escape magnet is energized 
by the closing of the interposer bail contacts. The 
escape armature contact energizes the escape interlock 
relays. The punch clutch is energized through Pl and 
the escape interlock relays. In this example, a 0 is 
punched in card column 12, the 4 interposer magnet 
is energized, and escapement to column 13 occurs. 

Cycles 4, 5, 6, and 7: Cycles 4, 5, 6, and 7 are sim­
ilar to cycle 3 in operation. In this example, a 4 is 
punched in column 13, the 6 interposer magnet is 
energized, and escapement to column 14 occurs dur­
ing cycle 4. Cycle 5 punches a 6 in column 14, ener­
gizes the 0 interposer magnet, and escapes to column 
15. Cycle 6 punches a 0 in column 15, energizes the 
7 interposer magnet, and escapes to column 16. Cycle 

7 punches a 7 in column 16, energizes the 8 interposer 
magnet, and escapes to column 17. 

Cycle 8: Escapement to the last column of the field 
(detail card) and out of the last column of the field 
(program card) occurs in the last part of cycle 7. The 
starwheel 12 contact opens. All digits have been read 
out of storage; the last digit is punched on this cycle. 
At 30°, the read out relay is dropped. (After starwheel 
12 opens, the read out relay is held by P7 until this 
time.) N/o points of the read out relay open the cir­
cuit to the keyboard restore magnets, but the inter­
poser bail contacts hold the magnets until about 65°. 
The digit is punched and the punch clutch latches at 
345°. In this example, column 17 is punched with an 
8 (Figure 4-21). 

Circuit Objectives 

1. Cycle 1 ( energize 0 interposer magnet, punch a 
0, re-energize 0 magnet) : 
Close left-zero latch contact. ( 16B) 
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PUNCH OUT CYCLES (LEFT-ZERO KEY) 

First I Lost 
345° 

90 180 270 0 90 180 270 0 90 180 270 0 90 180 270 

f Storwheel 2 

_J 

Starwheel 12 

Field Size 2 ~ I I) 
Field 1 and 2 
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1
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Pl-180° PL65° Pl~ 180° PJ_65~ Pl-180° 
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P2-65° 
rl---+---f--+----r r~1°1--1--~---~, rt----+--4--+----..I 

86° P5 166° 86~ P5 166° 86° P5 166° 
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Interposer Magnet 1---i ~-1 ,+---~ i+--=---t-l 
.... ---+-+--7-100 1 700 ' 700 i--+----+--4--+--7__.o..,o Interposer Bail Contact " 

180° -Pl 180° -Pl J 80° -Pl 
Escape Magnet 1------1 ~ .....,~ ~ 

P2-65° 
Escape Interlock 

~kl Escapement 

Punch Clutch 1---+-1 

Keyboard Restore 

Read Out Relay 

~
0

-P5 
Read Out Interlock 'T 

NOTE: The left-zero key picks the read out relay and 
the first interposer magnet to start the punch out 
operation. 

P2-65° P2-65° 

.J"Nl 1 
Pl~0° 
Tl 

0 Int Bail Contact-70 
TT 

P7-30° 

Figure 4-20. Punch Out Timing ( 8-Column Field) Capacitor A Registers, Wire Contact Relay Machines 
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1 A ~i 114 
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Punch ~ I\ ~o ~o ~4 ~6 ~o ~7 ~8 

Detail Card Column 9 10 11 12 13 14 15 16 17 

Program Card Column 10 11 12 13 14 15 16 17 18 

Figure 4-21. Punch Out ( 46078 ), Wire Contact Relay Machines 
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Energize read out relay ( 42), interposer magnet, 
and punch clutch. ( 16B, 2A, lOA) 

Restore keyboard. ( lOB ) 
Transfer information from B register to next A 

register. ( 17, 18, 19, 20) 
Drop field size 2 relay ( 29) and field 1 and 2 

relays (1, 36). (14A) 
Transfer A register to B register. 
Energize interposer magnet. ( 2A) 
Energize escape magnet. ( 12B) 
Energize escape interlock relays. ( 9, 10). ( lOA) 
Energize punch clutch. ( lOA) 

2. Cycle 2 (punch a 0 and energize 0 interposer 
magnet): 
Transfer B register to next A register. 
Hold register IA until 175°. ( 16) 
Transfer A register to B register. 
Energize interposer magnet. ( 2A') 
Energize escape magnet. ( 12B) 
Energize escape interlock relays. ( 9, 10). ( lOA) 
Energize punch clutch. ( lOA) 



3. Cycles 3, 4, 5, 6, and 7: 
These cycles are similar to cycle 2. 

4. Cycle 8 (punch an 8 in column 17) : 
Drop read out relay ( 42). ( 16B) 
Open circuit to keyboard restore magnets. ( 42-5, 

IOB) 
Punch out last digit. 
Latch up punch clutch at 345°. 

Left-Zero Credit Field 
• An II-punch in the units position indicates a 

credit field. 

To indicate a credit field, the operator keys in the in­
formation just as in a debit field. To start the read 
out, punch out operation, the operator presses the 
dash (-) key instead of the left-zero key. Pressing 
the dash key causes a credit ( 11-punch) in the units 
column to be punched above the units digit. 

Credit Read In 

• The program card coding indicates a left-zero 
field. 

• The operator keys in the correct digits. 

• The information is stored. 

Description 

The program card is multipunched with a 7, 8, and 9 
(program 2) in the high-order position indicating a 
3-column field; for example, column 40 (see Figure 
4-13). The rest of the field is punched with 4' s de­
fining the field. The operator keys in the correct num­
ber of digits, then presses the dash key to stait the 
punch out, including an 11-punch over the digit in 
the units position. In our example, we key in one digit 
( 5), and press the dash key to start punching. 

Read In Cycle 

Cycle 1: The machine is stopped at a left-zero field 
and the program 2 relay is up. The 7, 8, and 9 star­
wheels energize the field size I, 2, and 3 relays, and 
the field I and 2 relays. 

The operator presses the correct key, which closes 
a latch contact, and energizes the correct 3A register 
relays through the encoding network and the field size 
relay points. The punch clutch is energized through 
the encoding network. At 45° of the punch clutch 
cycle, the keyboard is restored. The 3B register relays 
are energized at 86°, and the information transfers 
from register 3A to 3B (capacitor A registers transfer 
to B registers at 180° ) . Information in the B registers 

is held until 65 ° of the next cycle by P2. In this 
example, a ,5 is stored in register 3B. 

Circuit Objectives 

I. Cycle I (store a 5): 
Close numeric-5 latch contact. (IA) 
Enter numeric information into register 3A and 

energize the punch clutch. 
Restore the keyboard. ( IOB ) 
Transfer register 3A to 3B. 
Retain information in register 3B. 

Credit Read Out, Punch Out 

• The operator presses the dash key for a credit 
field. 

• The information is read out and punched. 

• The units column is multipunched. (Credit X 
over units position.) 

Description 

The operator presses the dash key, which energizes 
the relay necessary to start the read out and punch 
out, and also the relay to remember that this is a 
credit field. Each cycle reads out the digit to be 
punched and sets up the digit for the next cycle. 
When the end of the field is recognized, an extra 
cycle is taken to punch the 11-punch; this cycle is a 
multipunch cycle to prevent escapement from the 
units position of the field. 

Read Out, Punch Out Cycles 

Cycle 1: Refer to Figure 4-22 or 4-23 for timing with­
in cycles. The operator presses the dash key, which 
closes the dash latch contact, and energizes the 
credit relay. As soon as the credit relay is up, the 
read out relay is energized through credit relay N/o 
points. The interposer magnet is energized (through 
field 2 N/o points and the IA register decode tree), 
the keyboard is restored, an escapement to column 
40 occurs, and a punch cycle is taken. 

The keyboard restore magnets are energized and 
are held energized for the rest of the punch out 
cycles by P6 and the interposer bail contacts. 

At 5° ( P3), register 3B is transferred to register 2A. 
At P5 time ( 86° ) , the 2A register is transferred to the 
2B register (capacitor A registers transfer to B registers 
at 180°). The interposer magnet is re-energized 
(through N/o points of the read out relay and the 
decode tree of the register IA relay points). The es­
cape magnet is energized at 180° by Pl and the 
interposer bail contacts. The escape armature contact 
makes, which energizes the escape interlock relays, 
and allows the punch clutch to be energized for the 
next cycle. In this example, the 0 interposer magnet 
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CREDIT FIELD PUNCH OUT CYCLES (DASH KEY) 

First Second Third Last 

90 180 270 90 180 270 90 180 270 90 180 270 

Starwheels 7,8,and9 11 I 

Starwheel 4 

Field Size 1,2,and 3 ~ I 

Field l and 2 

Note 
Dash Key 1------i 

(ield Point S0 -P3 P6-17S0 S0 -P3 P6-l 7S
0 

1 A Register I I I I 
s0 -P3 P6-l7S0 s0 -P3 P6-l 7S0 

A Register 

B Register 

I 
86 ° -PS P2-6S0 86 ° -PS P2-6Sa 
~T~__.T~~+----1---1----1~T~~T~~+-~--1-___., 

l-----i1-~~-'---1--7-i;~ P1-S-l_1~60~-+~-+-1~7~;: PS 'IT6o 7~i PS '?+-6-a~+---+--+--7~0o Interposer Magnet 

Interposer Bai I Contact 

T8o0-Pl 180°-Pl 
Escape N\agnet 1-------i f---t 1----t 

Escape Interlock 
P2-6S

0 
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0 
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0 
86°-PS P2-6S0 

~ ~ .... ~-Pl~-o ....... I __, ~ l+-----1-18_0_
0 
--P~l---P1 ..... -ro--1-t-----

0 I I I Int Bail Contact-70 

Escapement 

Punch Clutch 

Keyboard Restore 

Read Out Relay 

Credit Relay 

Read Out Interlock 
86°-PS 

NOTE: The dash key picks the credit relay, the read out relay, and 
the first interposer magnet to start the punch out operation. 

TT 
P7-30° 

P4-355° 

Figure 4-22. Punch Out Timing ( 3-Column Credit Field) Reed Relay A Registers, Wire Contact Relay Machines 

is energized, an escapement to column 40 of the detail 
card occurs, a 0 is punched in column 40, the 0 inter­
poser is re-energized, and there is an escapement to 
column 41. 

Cycle 2: During this cycle, the digit that was set up 
on the previous cycle is punched. In this example, a 0 
is punched in column 41, the digit 5 is transferred 
from 2B to IA, the 5 interposer magnet is energized, 
and an escapement to column 42 of the detail card 
occurs. 

Cycle 3: The last digit has been transferred from 
storage and is punched on this cycle. At 30°, the read 
out relay is dropped. (The credit relay is held by P6.) 
When P5 makes at 86°, the escape interlock relays 
are picked through read out relay N/c points and 
credit relay N/o points, and a punch cycle is taken. 
At P5 time, the 11 interposer is energized through 
read out relay N/c points and credit relay N/o points. 
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(The escape interlock relays prevent picking the es­
cape magnet when the 11 interposer magnet is ener­
gized.) At 175°, the credit relay is dropped. In this 
example, a 5 is punched in column 42, the 11 inter­
poser magnet is energized, and no escapement occurs. 

Cycle 4: The credit 11 is punched during this cycle. 
At 65° ( P2), the escape interlock relays are dropped. 
The interposer bail contacts open the circuit to the 
keyboard restore magnets. The punch clutch latches 
at 345°. In this example, an 11 is punched above the 
5 in column 42. 

Circuit Objectives 

1. Cycle 1 ( energize 0 interposer magnet for punch­
ing this cycle; re-energize for next cycle) : 

Close dash latch contact. ( 11 key, IA) 
Energize credit relay ( 41) and read out relay 

( 42). ( 16B) 



CREDIT FIELD PUNCH OUT CYCLES (DASH KEY) 

r First 
31° 

Second l Third 
Jso 
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NOTE: The dash key picks the credit relay, the read out relay, and 
the first interposer magnet to start the punch out operation. 
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Figure 4-23. Punch Out Timing ( 3-Column Credit Field) Capacitor A Registers, Wire Contact Relay Machines 

Energize 0 interposer magnet. 
Restore keyboard magnets. 
Escape to column 40. 
Transfer information from register 3B to 2A. 
Transfer register 2A to 2B. 
Re-energize the 0 interposer magnet. ( 2A) 
Energize escape magnet. ( 12B) 
Energize escape interlock relays ( 9, 10). ( lOA) 
Energize punch clutch. ( lOA) 

2. Cycle 2 (punch a 0, energize the 5 interposer 
magnet): 

Transfer B registers to next A registers. 
Hold register IA information until 175°. 
Transfer A registers to B registers. 
Hold B registers until next cycle. 
Energize 5 interposer magnet. 

Energize escape magnet. 
Energize escape interlock relays ( 9, 10). ( lOA) 
Energize punch clutch. 
Break starwheel 4 contact. 

3. Cycle 3 (punch a 5, energize 11 interposer mag-
net): 

Drop read out relay ( 42). ( 16B) 
Energize 11 interposer magnet. 
Energize escape interlock relays ( 9, 10). ( lOA) 
Prevent energizing the escape magnet. 
Energize punch clutch. 

4. Cycle 4 (punch an 11 above the 5) : 
Drop escape interlock relays. 
Open· circuit to keyboard restore magnets. 
Latch punch clutch. 
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left-Zero logic Controls 

Figure 4-24 shows the basic left-zero operations and 
their controls. The read in operations are shown with 
solid lines. The diagram can be used for both trouble­
shooting and a quick reference to general operation. 

Starwheel 1-----~ 
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Figure 4-24. Left-Zero Logic Controls and Flow, Wire Contact Relay Machines 
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• The regulated (±10%) 48 volt at l.65amp out­
put supplies machine operating voltages. 

See the machine wiring diagram for correct connec­
tions of the ac line. The ac main line voltage can be 
115v, 208v, or 230v, single phase, 60-cycle. Only one 
leg of the 115v input is fused. If a 208v or 230v input 
is used, both legs are fused . The ac input voltage can 
vary 10% and maintain correct mach~ne operation. 

The power supply circuit includes the motor switch 
and the test jack. The motor switch is a hand-operated 
toggle switch that turns the motor off and allows other 
areas of the machine to remain energized. It is useful 
when hand cycling of the machine is desired . Some 
adjustments are made with the motor stopped . The 
motor switch is located at the rear of the machine on 
the frame that mounts the reed relay gates. 

The test jack is located on the power supply chassis 
and, when the main line switch is on, is the +48 volt 
source for the test probe. 

Norn: A limited number of early production 
machines were shipped with unregulated 3amp power 
supplies. The power supply page of each machine 
wiring diagram will indicate which power supply is 
installed in that machine. 

Card Punch Voltages 
• The first objective is to supply the voltages 

necessary to operate the card punch. 

• The power supply provides +48 volts de, at 
l.65amps, and 0 volts to operate the card punch. 

• All voltages are available as soon as the main 
line switch is turned on. 

• 60 cycle operation only is described. 

As soon as the main line switch is turned on, 115vac 
enters the primary winding of the ferro-transformer. 
This ac line voltage is taken through the primary wind­
ing of the transformer and the main line switch. From 
here it goes through rectifiers CR1 and CR2. The rec­
tifiers change alternating current to direct current. Cl 
acts as a resonant capacitor for the transformer. C2 
is connected across the +48vdc at l.65amps output and 
shorted by a bleeder resistor ( Rl ). The high resistance 
of the parallel bleeder holds the capacitor charged to 
a point near peak value of the applied voltage at no 
load. Across the plus and minus terminals of the capac-

Chapter 5. Power Supplies and Control 

itors then, is developed the +48vdc at l.65amps, and 
the zero volt potential. The +48v is fed through a 
2amp long-time lag fuse ( F3) to position 5 on terminal 
block 2 ( TB2- 5). TB2-4 is the reference point for zero 
voltage from the power supply. 

The +48v to the punch circuits is from TB2- 5, to en, 
common, to PCC2 operating strap, and from there to 
PCCl operating strap. 

Zero volts is supplied to the punch circuits from 
TB2-4 to Pl operating strap. The zero volt side of the 
card feed magnet is used as a source while trouble­
shooting. 

You can now establish zero volt and + 48 volt refer­
ence points on the wiring diagram. TB2--! is the zero 
volt reference point in the power supply. Plus 48 volts 
will always be on the operating point of PCCl and PCC2; 

Ovdc will always be on the operating strap of punch 
cam 1 (Pl). 

Figure 5-1 locates the components of the power 
supply. See "Chapter 7" for wiring diagram details. 

Figure 5-1. Power Supply 
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Power On 
• The main line switch is located on the lower 

right front of the machine. 

• No warm-up period is required for machine 
operation. 

The motor control circuit consists of the main line 
switch, start relay, and motor. Closing the main line 
switch causes current to flow through the start relay 
coil and the run winding of the motor. This causes the 
start relay to operate or "pick up." When the start 
relay operates or "picks up," the motor starts because 
the normally open point of the relay completes the 
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circuit to the start winding of the motor. The start 
relay is a high and low current relay. On a 115vac 
line, the relay picks up when the current reaches 5.1 
amps and drops out when it reaches 4.35 amps. The 
start relay contacts cut in the start winding of the 
motor in place of an internal starting switch inside the 
motor. 

If the long-time lag fuse were blown, when the main 
line switch was turned on, the motor would not start. 
The machine is plugged into a 115vac outlet. With 
the main line switch on and the long-time lag fuse 
blown, a voltmeter placed across the fused terminals 
reads 115vac. With a good fuse, the meter would read 
zero volts. 



Chapter 6. Console and Maintenance Features 

Keys, Switches, and Indicators 

Figure 6-1 shows the keys and switches associated 
with the numeric keyboard; Figure 6-2 shows the keys 
and switches associated with combination keyboards. 

MAIN LINE SWITCH 

Starts the motor and makes all machine functions 
immediately available. 

Located on the lower right front of the machine. 

STACKER SWITCH 

Operated by the stacker card weight when about 
500 cards are stacked. 

When operated, prevents the card feed clutch being 
energized, except by the register key. 

Located in the stacker. 

BACKSPACE KEY 

Backspaces the program card and cards at the 
punch and read station up to column I. 

Releases the keyboard when it becomes locked. 
Located below the master station. 

COLUMN INDICATOR 

Indicates the next column to be encountered as 
cards pass the punch and read stations. 

+ 

ON 

0 + 

Aurel 
SKIP 
DUP 

+ 
ONE 

0 
TWO 
PROG 
SEL 

ON 

0 + + + 

AUTO 
FEED 

Figure 6-1. Numeric Keyboard and Switch Panel (Model Bll) 

+ 

Located above the master station at the base of the 
program drum holder. 

Toggle Switches on Switch Panel 

ON/ AUTO SKIP DUP 

ON position makes program punching for automatic 
skipping and automatic duplicating effective. 

AUTO SKIP DUP (off) position nullifies the 11-5 (start 
automatic skip), and 0-6 (start automatic duplication) 
codes in the program card. 

Figure 6-2 shows the location on switch panel. 

INSERT/STACK MC INSERT 

A feature available on all models. 
INSERT position allows the operator to insert a mas­

ter card manually at the read station. 
STACK MC INSERT position allows the operator to in­

sert a master card manually in the stacker. 
The functions are initiated by pressing the MC key 

( after the last detail card is registered, and before 
column 80 of the last detail card is punched or 
skipped). 

ONE/TWO PROG SEL 

ONE position: program 1 will be set for column 1 of 
the detail card during the CF cycle. 

ON 

+ 0 + 
CLEAR 
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Figure 6-2. Combination Keyboard and Switch Panel ( Model B22) 

TWO position: program 2 will be set for column 1 of 
the detail card following the CF cycle. 

ON/ AUTO FEED 

ON position: a new card is fed automatically when­
ever column 80 of the card passes the punch station; 
the card at the read station is stacked; the card at the 
master station is registered at the read station; the 
card at the detail station is registered at the punch 
station. 

AUTO FEED (off) position: nullifies the automatic 
feeding functions. 
ON/PRINT 

A feature available on all models. 
ON position: machine prints the character along the 

top edge of the card as each column is punched, and 
allows suppressing of zeros under control of the left­
zero print switch. 

PRINT (off) position: unconditionally suppresses all 
printing. 

ON/LZ PRINT 

Available on all models with printing feature. 
ON position: all zeros to the left of the first signif­

icant digit print. 
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Numeric 
Punch 
Code 

LZ PRINT (off) position: zeros to the left of the first 
significant digit of a field will not print, but the units 
position will print. 

ON/CLEAR 

Spring-loaded momentary contact switch. 
CLEAR position: clears all cards from the feed bed, 

without feeding additional cards from the hopper. 
One operation of the switch initiates the multiple 

cycles necessary to complete the clear operation. 

Functional Keyboard Keys 

NUMERIC 

Shifts the combination keyboard into numeric posi­
tion as long as the shift key is held down. 

Normally used to punch numbers in an otherwise 
alphabetic field. 

ALPHA 

Shifts the combination keyboard into alphabetic 
position as long as the shift key is held down. 

Normally used to punch letters in an otherwise nu­
meric field. 



DUP 

With program control, duplicates the field for which 
it is pressed at 20 columns per second. 

Without program control, duplicates at the rate of 
IO columns per second as long as the key is pressed. 

REL 

Restores the keyboard. 
Causes cards at the punch and read stations to be 

advanced completely past those stations. 
Fields programmed for automatic duplication be­

yond the point of release are punched in the card as 
it advances. 

FEED 

Causes a card-feed cycle: 
1. Feeds a card from the hopper. 
2. Registers the card in the master station at the 

read station, and registers the card in the detail 
station at the punch station. 

3. Stacks the card in the eject station. 

SKIP 

Causes skipping of the field for which it is pressed. 
Normally used for skipping the right-hand portion 

of an alphabetic field. 

REG 

Registers cards at the punch and read stations. 
Stacks the card in the eject station. 

AUX DUP 

Supplied only if the machine is equipped with the 
auxiliary duplication feature. 

Causes the entire field to be duplicated from a mas­
ter card on the auxiliary drum. 

MULT PCH 

Prevents normal spacing so that more than one digit 
can be punched in a column. 

The keyboard is in numeric shift. 

PROG 1 

Shifts the machine to program 1 mode (upper half 
of program card). 

Initiates a feed cycle when the automatic feed 
switch is off and a card has been processed through 
column 80. 

PROG 2 

Shifts the machine to program 2 mode and otherwise 
is the same operation as PROG 1. 

ERROR RESET 

Restores the keyboard. 
On left-zero-insertion machines (Model B), when in 

a left-zero field, an error is erased by resetting storage. 

SPACE BAR 

Causes one-column space in a manual field. 

Character Keys 

• The character keys are used manually to punch 
and print a card in the punch station. 

Numeric Keyboard consists of 12 single-purpose 
character keys that punch the digits 0-9, and two spe­
cial characters ( 12- and 11-punches). The keyboard is 
so interlocked that no two keys can be operated at the 
same time. Multiple digits can be punched manually 
in one column by holding the multiple punch key 
down, while the keys are pressed one at a time. 

Combination Keyboard consists of 34 character keys, 
all but two ("A" and "Z") of which are dual-purpose 
keys: upper and lower shift characters. Upper shift 
characters, shown on the key as the top character, can 
be punched in numeric shift. Lower shift characters, 
shown at the bottom of the key, can be punched in 
alpha shift. 

Shifting is controlled automatically by the program 
unit, or manually by pressing ALPHA or NUMERIC. The 
period, dash, and comma are common to both shifts. 

The "A" and "Z" keys function only in alpha shift, as 
they have no numeric representation. Pressing either 
the "A" or "Z" key in numeric shift will lock the ma­
chine. Operation can be resumed by releasing the card, 
backspacing, pressing the error reset key, or pressing 
the alphabetic shift key (which causes the letter to 
be punched ) . 

The - ( dash) key punches an 11 in either numeric 
or alphabetic shift. It initiates no other action. 

The 12-punch is initiated by pressing the "&"key in 
numeric shift. 

Interlock Circuits 
STACKER SWITCH (N/C CONTACT) 

Transferred by the stacker card weight at about 500 
cards. 

Opens the circuit to the card feed clutch. 
Prevents feed cycles when transferred. 
When this switch is transferred, only the register 

key can energize the card feed clutch. 

DETAIL CARD LEVER (N/O CONTACT) 

Left pressure rail in detail station. 
Transferred when detail card is registered in punch 

station. 
Picks card lever relays between 5° and 10° (second 

CF cycle). 
Provides circuits for punching and all automatic 

functions except further card feeding. 

READ CARD LEVER ( N/O CONTACT) 

Left pressure rail in master station. 
Provides hold circuit for clear function. 
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KEYBOARD RESTORE MAGNETS ( 2) 

Located in the keyboard. 
Prevent manual punching while energized. 
Energized by: 
1. Backspace key. 
2. Card feed cycle. 
3. Dup key. 
4. Skip operation. 
5. Duplication operation. 
6. Release operation. 
7. Interposer bail contacts. 
8. Error reset key. 

MOTOR CONTROL SWITCH 

Located on the right side of the circuit card mount­
ing gate (as viewed from rear of machine). 

Opens the circuit to the motor without interfering 
with the other machine circuits. 

Operating Instructions 
• Turn the main line switch on. 

• Insert cards into the hopper and release the card 
pusher. 

• Place a program card on the program drum and 
insert the program drum in the machine. 

• Lower the starwheels. 

• Turn the auto feed switch on, the auto skip/auto 
dup switch on, and the print switch on. 

• Set the program select switch in the correct 
position. 

• Press the release key. 

• Press and hold the feed key until two cards are 
fed. 

• Punch the card. 

• The card punch is ready for all programmed 
operations. 

Functional Operations 

The IBM 29 Card Punch operations can be divided as 
shown in Figure 6-3. These operations are defined as: 

Start and Run: Establishment of power (electrical 
and mechanical) necessary for machine operations. 
This includes the operation of the card feed, and the 
pick-and-hold of the card lever relay. 

Interposer Selection: Engagement of an interposer 
or interposers with the punch bail in preparation for 
punching. 

Escapement: Advancement of the program drum 
and of the escapement driven feed rolls. 

Card Transport: Mechanical control of the move­
ment of the card throughout the machine. 
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Figure 6-3. Operations 

Punch Drive Cycle: Controlled rotation of the punch 
drive unit index shaft. According to the function, this 
is required to punch a hole in the card at the punch 
station, or to read a hole in the card at the pin sense 
station. 

Sequence of Operations 

It is essential that the customer engineer be aware of 
the correct sequence of operations as they are used in 
any machine function. 

For example: the function is to punch a character 
from the keyboard. The sequence of operation is: 

1. Start and run 
2. Interposer selection 
3. Escapement 
4. Card transport 
5. Punch drive cycle 
By using the numbers only, we can show the se­

quence in this way. 
1 
2 

3-4 
5 

Showing escapement and card transport ( 3-4) side 
by side indicates that while 3 causes 4, they happen at 
the same time. Using this notation, the sequence of 
these operations for all of the functions of the 29 are 
shown in Figure 6-4. 

The functions shown in Figure 6-4 are the responses 
of the machine to the inputs given here: 

Key Punch 
Multiple Punch 

Key Skip 

Manual Duplicate 

Press any character. 
Press the multiple punch key and any 
numeric key. 
Press the skip key in numeric shift or 
alpha shift. 
Press the duplicate key for one or more 
columns with no programming. 



Blank Blank Skip: 
Column Column Release, Release 

Key Mult Skip Manual Manual Auto Auto Auto, Auto 
Function Punch Punch Key Dup Dup Dup Dup Drum Space 

First I I I I I I I I 1 
Col 2 2 3 5-2 5 5-2 5 3-4 3-4 

3-4 3-4 4-5 3-4 3-4 3-4 3-4 5 
5 5 5 5 5 5 

Second Repeat 2-5 3-4 Repeat Repeat 3-4 3-4 Repeat Repeat 
and for all Repeat Repeat for all for all 5-2 5-2 for all for all 
Other Cols for all for Cols Cols Repeat Repeat Cols Cols 
Cols Cycles Field for for 

Def Field Field 
Def Def 

3-4 
5 

Last 
Col 

Figure 6-4. Sequence of Operations 

Blank Column 
Manual Duplicate 

Auto Duplicate 
(Program 1) 

Blank Column Auto 
Duplicate 

Skip: Release Auto, 
Drum (Program 1) 

Press the duplicate key for one or more 
blank columns with no programming 
with the machine in alpha shift. 
Press the duplicate key or read a "O'' in 
the program card in a column followed 
by "12's" in the program card. 
As above but for blank columns with 
the machine in alpha shift. 
Press the release key if the starwheels 
are up (or if down in a column pro­
grammed "12"). An "11" is in a pro-
grammed card. A card-to-card skip oc­
curs. 

Release, Auto Space Press the release key in a nonpro­
grammed field but with the starwheels 
down. 

Manually Inserting and Registering Cards 

A card can be placed manually in the detail station. 
Hand-feed the card under the card guide and move 
the card to the left, making sure that the right end of 
the card is under the card pusher arm. Press the regis­
ter key to move the card into the punch station and 
align it in the correct position for punching column 1. 
This card is registered in the punch station. With the 
card registered in column 1 and no additional opera­
tions to be performed, the card can be stacked (after 
the following operations). Press the release key to 
move the card through the punch station. Press the 
register key to move the card into the read station. 
The card is then in the correct position to be read by 
the sensing mechanism at the read station. This card 
is registered in the read station. Press the release key 
to move the card into the eject station. Press the regis­
ter key to move the card to the left and then up into 
the stacker. 

Cards can also be manually inserted and registered 
in the master station. Upon manually inserting a card 
into the master station, pressing the register key regis-

ters the card in column 1 in the correct alignment so 
that the pin sensing mechanism can read the card. 
Pressing the release key moves the card into the eject 
station. 

NoTE: Pressing the register key actuates the feed 
mechanism but does not feed a card from the hopper. 
This allows the operator to register a card in the 
punch or read station and prevent feeding a card from 
the hopper. 

If the register key is pressed while a card is regis­
tered at the punch station, the register key will stay 
down. The release key, error reset key, or the back­
space key must be pressed to restore (clear/unlock) 
the keyboard. 

Numeric and Alphabetic Information 

• This is controlled manually by the alpha and 
numeric keys. 

• It is controlled automatically by the program 
card. 

• The combination keyboard is in either numeric 
or alphabetic shift. Numeric shift is the upper 
character on the keyboard. Alphabetic shift is 
the lower character on the keyboard. 

• The keyboard is in alphabetic shift when pro­
gram control is off (and vice versa). 

On the combination keyboard a group of keys is used 
to punch either numeric or alphabetic information. 

There are no upper or lower case letters in the IBM 

hole code; just letters, digits, and special characters. 
The card punch is either in alphabetic or numeric 
shift. To punch letters, the card punch must be in 
alphabetic shift; to punch digits, the card punch must 
be in numeric shift; and to punch special characters, 
either alphabetic or numeric shift is used, depending 
on the special character that is to be punched. 

The keyboard shift is controlled manually by press­
ing the numeric or alphabetic shift keys, or automati­
cally by the program unit. If the program unit is not 
being used, program control is off. With program con­
trol off, the card punch is in alphabetic shift. 

Example: When the card punch is in alphabetic 
shift, the combination 5K key is pressed and a K ( 11-2) 
punches in the card. A digit 5 will be punched if the 
numeric shift key and the 5K key are pressed at the 
same time. 

Keys that punch in either alphabetic or numeric 
shift are combination keys. The "A" and Z" keys are 
the only single-purpose keys on the combination key­
board. 

The two most common special characters are the 
ampersand ( & ) and the dash or hyphen ( - ) . The 

29 FETOM (11/66) 6-5 



ampersand is represented by a 12-punch in the card, 
and the dash (hyphen or minus) by an 11-punch. 
These are the only special characters that can be 
punched on the numeric keyboard. On the combina­
tion keyboard, the dash is punched by pressing the 
dash key in either alpha or numeric shift. The amper­
sand is punched by pressing the &-P key (combination 
keyboard) while in numeric shift. 

Pressing an improper key, while in numeric shift, 
will cause that key to stay down and the keyboard 
will lock up. An example would be pressing the "A" 
or "Z" key while in numeric shift. The keyboard can 
be restored by pressing the release key, backspace key, 
or error reset key. 

Program Card Preparation 

• The program card controls all automatic punch­
ing operations. 

Correct punching in a given column of the program 
card controls all automatic punching operations in the 
corresponding column of the card that is being 
punched. The particular punching that is required de­
pends on the functions to be controlled. Each digit 
row in the program card serves a specific purpose. 

For program 1 mode operations, the operator 
punches a I2-hole in all columns of the program card, 
except the first column of every field to be punched, 
skipped, or duplicated. For program 2 mode opera­
tions, the operator punches a 4-hole in all columns, 
except the first column of every field to be punched, 
skipped, or duplicated. 

When consecutive fields are to be skipped or dupli­
cated, program them as a single field. In program I 
mode, the I2-contact is used for a hold circuit through­
out a field that was set up by punching in the first 
column of the field. In program 2 mode, the 4-contact 
is used for a hold circuit throughout a field that was 
set up by punching in the first column of the field. 

During the skipping operation in either program 1 
or program 2 mode, the I2- or 4-punch in the program 
card permits skipping over all but the first column of 
that field at I2 milliseconds per column. The 12-posi­
tion in program I mode and the 4-position in program 
2 mode are referred to as field definition. 

An 11-hole initiates an automatic skip in program I 
mode operation. A 5-hole initiates an automatic skip 
in program 2 mode operation. These punches in the 
first column Gf any field automatically start a skip over 
that field. The skip is continued by the I2- or 4-hole 
punched in the remaining columns of that field. 

A 0-hole starts automatic duplication in program I 
mode. A 6-hole starts automatic duplication in pro-
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gram 2 mode. These punches, depending on which 
position the program I/program 2 switch is in, in the 
first column of any field start automatic duplication of 
the field. The I2-holes (program I) or the 4-holes 
(program 2) continue (define) the rest of the field. 

Punch l's in program I mode, 7's in program 2 
mode, in all columns of all alphabetic fields in the pro­
gram card. Under program card control, the combina­
tion keyboard is normally in numeric shift. However, 
in an alphabetic field, the l's in program 1 mode and 
the 7' s in program 2 mode of the program card shift 
the multiple-purpose keys of the combination key­
board to punch the lower characters on the keys in­
stead of the upper characters on the keys. During 
automatic duplication of alphabetic information, the 
I-holes in program 1 mode, and the 7-holes in pro­
gram 2 mode, also cause automatic spacing over blank 
columns. 

During automatic duplicating in a numeric field, 
the machine stops if a blank column is sensed. It is 
then necessary to press ALPHA or to have 1' s or 7' s (de­
pending on which position the program I/program 2 
switch is in) punched in the program card. Numeric 
information can be duplicated automatically whether 
it is programmed for the alphabetic or numeric key­
board. The l's or 7's allow automatic spacing in a 
numeric field when blank columns are to be sensed. 

Numeric Keyboard: When duplicating is performed, 
the I-punch in program I mode, or the 7-punch in 
program 2 mode, in the program card serves a similar 
purpose. These punches in the program card permit 
automatic spacing over the blank column of an auto­
matically duplicated field. 

Clearing a Locked Keyboard: When the machine is 
duplicating without l's in program I mode, or 7' s in 
program 2 mode, in the program card, duplication 
into a blank column locks the machine. Clear this 
condition by one of three methods: 

1. If the machine has a combination keyboard, 
press ALPHA to space over the blank column. 

2. Lift the starwheels to space over the blank col­
umn. 

3. Press the backspace key to drop out the duplicate 
relays. 

Use the third method to unlock the keyboard when 
it is electrically locked. 

Program Drum Installing: After a special code is 
punched into a data card, place the card on the cyl­
inder called the program drum. The card is held on 
the program drum by a clamping strip that is man­
ually operated by a clamping-strip handle (located 
inside the program drum at the I2-edge end of the 
program card ) . 



Insert the drum on its shaft into the machine. It is 
held by a detent spring on the drum hub. A pin aligns 
the drum with the column indicator wheel. 

Press the release key to advance the program drum 
to column 1. 

Manual Numeric Field 

• Program I : A blank (space) in the first column 
of the field designates a manual numeric field, 
and 12's in all columns except the first, define 
the field. 

• Program 2: A blank (space) in the first column 
of the field designates a manual numeric field, 
and 4's in all columns except the first, define the 
field. 

Place the keyboard in numeric shift by turning the 
program control lever to the left and lowering the 
starwheels on the program card. When the starwheels 
are down, program control is on. Field definition 
punches do not shift the keyboard A single-column 
manual numeric field is represented by a blank column 
in the program card not followed by 12's or 4's. 

The 12's used in program 1, and the 4's used in pro­
gram 2, are called field definition punches and are 
used to define the rest of the field. The field definition 
punches do not shift the keyboard, but they do allow 
the operator to complete a skip or duplication after 
the first few columns of the manual field are punched. 

Manual Alphabetic Field 

• Program I : Punch l's in all columns of the 
field, and 12's in all columns except the first, 
to define the field. 

• Program 2: Punch 7's in all columns of the 
field, and 4's in all columns except the first, to 
define the field. 

When the starwheels are lowered, the keyboard will 
be in numeric shift with a blank card in the program 
drum. In program 1 mode, I-punches in the program 
card cause the keyboard to go into alphabetic shift. In 
program 2 mode, 7-punches in the program card cause 
the keyboard to go into alphabetic shift. In alpha 
shift, the dual purpose keys punch the alpha punch 
code of the lower graphic on that key. This can be 
done without having to press the alphabetic key. A 
single-column manual alphabetic field is represented 
by a I in the program card not followed by 12's and 
l's, or 4's and 7's. 

Manual Skip (Program Controlled) 

• Program I : The skip key initiates a skip and 
the 12-holes in the program card continue the 
skip to the end of the field. 

• Program 2: The skip key initiates a skip and 
the 4-holes in the program card continue the 
skip to the end of the field. 

If the program card is blank in either program I mode 
or program 2 mode, pressing the skip key results in 
the card punch taking a single space. If program con­
trol is off, pressing the skip key also results in the 
card punch taking a single space. 

Automatic Skip 

• Program I: Punch an I I-hole to initiate an auto 
skip (automatic skip), and 12-holes in the re­
maining columns of that field. 

• Program 2 : Punch a 5-hole to initiate an auto· 
matic skip, and 4-holes in the remaining col­
umns of that field. 

The auto skip operation is made active by lowering 
the starwheels and turning on the auto skip/auto dup 
switch. A single column auto skip field is represented 
in program I by an 11-punch in a column of the pro­
gram card, and in program 2 by a 5-punch in a col­
umn on the program card. 

Automatic Duplication (Numeric Information) 

• Program I: Punch a 0 in the program card to 
initiate automatic duplication, and 12's in all 
columns except the first, to define the field. 

• Program 2: Punch a 6 in the program card to 
initiate automatic duplication, and 4's in all col­
umns except the first, to define the field. 

When a field of information is transferred from a card 
at the master station to a card at the punch station, 
under control of the program drum, the operation is 
called auto dup (automatic duplication). If a blank 
column is sensed at the read station and the card 
punch is in numeric shift, the machine will lock up. 

Automatic Duplication (Alphabetic Information) 

• Program I : Punch a 0 and a I in the first col­
~mn of the field, and 12's and l's in all columns 
except the first, to define the field. 

• Program 2: Punch a 6 and a 7 in the first col­
umn of the field, and 4's and 7's in all columns 
except the first, to define the field. 

Both alphabetic and numeric information can be auto­
matically duplicated in alpha shift. If a blank column 
is sensed at the read station and the card punch is in 
the alphabetic shift, the blank column will duplicate 
as a blank. 
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Manual Duplication (Program Control On) 

• This is designated by the field definition 
punches (12's or 4's in the program card). 

• Numeric or alphabetic information can he man­
ually duplicated. 

Pressing the dup key with program control on, causes 
manual duplication to appear at different rates of 
speed. The rate of speed depends on the punches in 
the program card. If the dup key is pressed just once 
in a field containing 12's, these field definition punches 
continue any duplication started by the dup key, at 
the rate of 20 columns per second. If the dup key is 
pressed in a blank column in the program card, dupli­
cation occurs at the rate of 10 columns per second. 
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ON 

NAME PART NO. 

n ~04081 

Cl ~4m6 
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..-.--~~~~~~~~~~~~~~~~~~~REEDRELAY~~~~~~~~~~~~~~~~~~~~~ 
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7 REED RELAY B 01.'29.0 . \ 
KEYBOARD RESTORE, PROG SEL, CD LV 

CLEAa SW 

------1117 

PIOG I 

PIOG SU 
AUTOfUD 

10)------c....oo------~~-.... 
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II REED RELAY 12 
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SECTIONS 15 and 16 

The wiring diagram page for the Interspersed Gang 
Punch feature is shown in Sections 15-16. 

Refer to Field Engineering Theory-Instruction Man­
ual, IBM 29 Card Punch Features; 29 Interpreting 
Card Punch, Model C, Form 223-2926 for machines 
having this special feature. 
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ll REED RELAY 18 
1.29.09.1 
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OVOLTS 
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>-----<jl< 
''O" VOLT 
SEC MA 

NOTE:IJII~ AM I SEC 26A,27A 

Q.------~-1 28A,29A 
0--- 30A,31A 

t•UGI 10. tn1 CMUU 10 IOTI llVUOPMUI 10. 

205293-A x nun TO 111. mo. •· 
2iW22 895291 

205425C 

205542 01.29\0.1 

B 

(jl 
o> 
-0 

<t. .p. 



21 

314<:13 

SEC 11 
8 KYIO 314'14 

SEC II 

304-4 

314.:..C7 

KEY ENTRY 
7 KYIO 314CR6 

SEC II 
314CR5 

314CR9 
304-6 

SEC 11 
KEY ENTRY 

323CR2 

304-5 

KEY ENTRY 

323CR6 

304-3 

SEC IA KEY ENTRY 

I KYID 

SEC IA 

304-2 

0 KYID r @ 
KEY ENTRY 

SEC IA 

NOTtS: 
XI POINT TO POINT WIMING FOl +48V AND •o• VOLT 

NETS SHOWN ON li:f P!tG£. 

03821 02C27 

>--< 

03820 02C29 

~ 

03822 02C24 

~ 

03826 02C26 

~ 

303CR5 

303CR7 

JOJCR8 

30JCR4 

REED RELAY 
FIELD SIZE 

227-2 

FLO SIZE C 

727-3 

FLO SIZE C 

227-4 

FLO SIZE C 

227-5 

227-1 

FLO SIZE C 

227-6 

FLO SIZE C 

218-l 

FLO SIZE C 

218-2 

FLO SIZE C 

22 

226-1 

SEC 2SA 
226-2 

SEC 2SA 
226-l 

226-4 

235-2 SEC 25A 

l 
llT I 

51H REG 

e FLU SIZE I 
SEC 211A 

235-1 

1 
Ill · 2 
51H REG 

FLO SIZE I ® 
235-3 

SEC 28" 

1 
Ill .• 4 
STH REG 

FLO SIZE I 
@) 

235-4 SEC 284 

~ G 

0 
FLO SIZE I SEC 211A 

217-5 

FLO SIZE A 

217-4 

FLO SIZE A 
217-2 

FLO SIZE A 

217-3 

IZE A 

217-6 

FLO SIZE A 

217-1 

FLO SIZE A 

20~-2 

FLO SIZE A 

209-1 

FLO SIZE A 

LZ FLO PROG 

COL 
FLO SIZE FLO SPE 

• A 
FLO SW I SW2 
8 0 x 

7 ·o 0 
q=- 0 -=x 

)( x -.- x 0 
~~- x 

DAii CMUCIH. 

FLO SIZE 
c 

SW 3 
0 
-x 
=x: 
0 
x 
x 

.29.11. I 

226-6 

SEC 26" 

23~G 
4 

FLO SIZE I 
226-5 

SEC 29A 

23:>-6 
811 - 2 

l 4TH REG 

® FLO SIZE I 
208-1 SEC 29A 

216-l 
111. 4 

I 4TH REG A b ® FLO SIZE I SEC 29A 
208-2 

216-2 
SEC 26" 

1 
111 - 8 
4TH REG 

® FLO SIZE I SEC 29A 
208-3 

111 =I 
6TH REG 

FLO SIZE I ® 
~16-3 

SEC 27A 

1 
llT=I 
310 REG 

FLO SIZE I 
@ 

208-4 SEC 30A 

SEC 27A 
216-4 

'! 
Ill= 2 
3110 REG 

FLO SIZE I 
@ 

208-6 SfC 30A 

B 
216-5 

SEC 27A 

l 
811 • 4 
3RO REG 

FLO SIZE I 
@ 

208-5 
SEC JOA 

SEC 27A 
216-6 

111 = 8 

'! 
JRO REG 

e FLO SIZE I 
SEC 304 

DlWUOPMUT 10. U I 
lJ.l 
-0 

~----~OJ 

.t>. 
1-0-1. 2-9.-11-. 1--1.p.. 

29 FETOM (11/66) 7-13 
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32~ 329.4 

P5CC r ® IEAD OUT UIT• I IEG 
SEC II 

329·3 

I llT • I IEG 

7-14 (11/66) 

REED RELAY 
TREE 

330-3 321-4 

I llT • 1 IEG 211T •I IEG 

321·2 

2 llT •I IEG 

330-6 '121·3 

I Ill" I IEG 2 llT • I IEG 

321-6 

2 llT• I IEG 

24 

330-2 

1 
I llT• 1 IEG 

330-4 

I llT • 1 IEG 

320-4 

4 llT • llEG 

320-l 

! 
4 llT. llEG 

311-3 

4 Ill• I IEG 

320-2 

1 
4 llT •I IEG 

320-3 

4 Ill• I IEG 

311-1 

l 
4 Ill• I IEG 

311·2 

4 llT •I IEG 

311-4 

! 
4 BIT• I REG 

9 TIEE 

® 
SEC 21 

anu 
.... 

SEC 21 

0 TIU 
14 

SEC 2A 

4 TIEE 

e 
SEC 2A 

2 )atf 

18 

SEC 2A 

6 TIEE 

e 
SEC 21 

I TREE 

16 

SEC 2A 

5 TIEE 

'@ 
SEC 21 

3TREE 

50 

SEC2A 

1 TIEE 

® 
SEC 21 

01.29.121 

A 

B 

IUILOP•HT IO. lJ1 

~ 
1------11(.JJ 

1-------lt 
01.29.12.I N 



25 
BTH REGISTER 

1-1 

,. • cc 
14t---+-----<>e>------.... -.o...i 

SfC llA 

224A-1 

8-8 

233A-I @}--, 
Sf02A I 

"0" VOLTS 

206A-2 
1-1 

P5•CC 

60 

SfC204 
215"-2 

224A·2 

233A-2 

2061-1 

P2 •CC 

13 

SEC Ill 
21Sl·I 

2241-1 

2331-1 

"O" vous 

REED RELAY 
TREE 

26 
IT~ REGISTER 

'3•CC 

24)---+----<)c>---.:::~=-..... -<>--' 
SEC 203 

N•CC 

"'>---+----<>C>--------o-i 
SEC llA 

01.29.13.I 

A 

"0" VOLTS 

205"-2 
7-1 

P5•CC 

60 

SfC204 
214"-2 7-2 

223.t.-2 

iJZA-2 B 

20~-I 

P2 •CC 
13 

SIC Ill 
2141-1 

2231-1 

2321-1 

.. ,. CMHHH . .. ,. CIAHl 11. IOTI HHLOP•HTll. ffi 
14-65 20S293 ·A I NllTTI Pl. IPIC. II. 

895291 
OJ 
~ 

01.29.13.1 t:>. 
(j.) 

29 FETOM (11/66) 7-15 



21 
f:> TH REGISTER 

6-l 

1'3•CC 
24"-~~ .... ~~--c)o~~~~~~ ... ~-<>"" 

MCJOI 

N•CC 
M>-~~ .... ~~-oo-~~~~~~~--c>-' 

Sl!C llA 

204A-2 

PS •CC 

60 

Sl!C 2QA. 
213A-2 

222A-2 

231A-2 

2041-1 

n-cc 
13 

Sf(. Ill 
2131-1 

2221-1 

2311-1 

7-16 (11/66) 

REED RELAY 
TREE: 

P3• CC 

28 
01.29.14.I 

5TH REGISTER 
5-1 

24~~~ .... ~~--c>~~~~.;.;;..;...;.;..~ .... ~..()..I 

Sl!C 20I 5-2 

Sl!C llA A 

•o" VOLTS •o• VOLTS 

203A-2 
0-1 

P5= CC 
5-1 

60 

Sl!C 20A 
212A•2 

5-2 

221A-2 

230.o\-2 

2038-1 B 
P2 •CC 

13 

SfC Ill 
2128-1 

2211-1 

2301-1 

1 l 
H 

"O' VOLTS "O" VOLTS 

llTEIUllOIAI IUSllESS lltHllES COIP. tATl CllAllllO. tATl CMAICC 10. DlVllOPMllf IO. (J1 

5-14-65 205~93 -A I Pll•ffOlll. PlC. 10. \J) 

2e0CJ6; 205425-C 895291 -0 
UJ 
~ 

J/.29.14.l ~ 
.t> 



v 2q 30 
Ol.29.15.1 

v REED RELAY rn 4TH REGISTER TREE 3RD l<EGlSTER (). 
rO .C-1 3-1 
Ul 203l-2 

'3•CC '3 •CC 

2' 2, 

SEC 20I 2121-2 
.C-2 SEC 201 

2211-2 2201-2 

2JOB-2 2298-2 

202A-1 20IA•l 
M•CC Po •CC _J 

8' A 
SEC llA 

211A·l SEC IBA 210A-l 

220A-1 219A·l 

229A•l 228A•l 

"0" VOLTS "0" VOLTS 

202A-2 
4-1 

201A-2 
3-1 

P5•CC 2028 PS •CC 

60 60 

SEC 20A 211A-2 SEC 20A 210A-2 
4-2 3-2 

220A-2 219A-2 

229A-2 228A-2 

! 
2021-1 2011-1 

P2 •CC P2 •CC 8 
83 13 

SEC 111 SEC Ill 
2111-1 2101-1 

:?209-1 2191-1 

2291-1 2281-1 

"0" VOLTS "0" VOLTS 

IUlLOPMHT IO. IATI CNAIH 10. IOU 
~::T:~~,:.::;::;:;::;,.;::;:=:=..::=:.:.-+--5--l--+-----ll---l------ll 1 Hiii TO IH. IPIC. IO. 

895291 

01.1.9.15. I 

29 FETOM (11/66) 7-17 



31 
2ND REG/STER 

2·1 
P3•CC 

2'>-~~ .... ~~--o 

SIC 20I 

328A•I 
H •CC .. 
SEC llA 319A-1 

310A·I 

301A·I 

··o·· VOLTS 

328A-2 

P5 •CC 

20 

SIC 19A 
319A·2 

2·2 

310A-2 

301A·2 

3281·1 

P2•CC 

34 

SIC Ill 
3191·1 

310l·I 

3011-1 

"0" VOLTS 

7-18 (11/66) 

REED RELAY 
TREE 

RO 

Pl 

92 

Sf;C 20I 

P6 •CC 

69 

SEC 17A 

P7 

62 

SEC 17A 

SEC IBA 

32 
IST REGISTER 

3281-2 

3191-2 

3101·2 

3011-2 

330-1 

321-1 

320-1 

329-1 

33SCl6 

"0'' VOLTS 

01.29.16.I 

1-1 

1-2 

A 

"O" VOLTS 

1-1 

H 

1·2 

B 

"0" VOLTS 

llYlLOP•Hf ... U1 
(JJ 
-0 i-------tw 

t--0-1. 2-9-. lb-. --ti ~ 



33 
um•ElAYS 

IElAY 
NAM( NO. 

COLV 126 

PROG Sfl 106 
CLEAi I 10? 
CLEAi 2 108 
CARDL~I 110 
PRINT "' CAID lfVfl lll 
MULTI PUNCH 113 
DUPI "' PROGS[L llS 
DUPI ll6 
SKIP 117 
DUP2 120 
I ELEASE 121 
OUP2 122 
SKIP 123 
EY: INRK 131 

llT • 31D IEG 201A 
BIT• 3RD IEG ~I 
llT • 4TH REG 202A 
BIT• 4TH REG 202B 
llT• STH REG 203A 
llT • STH IEG 203B 
llT• 6TH REG 204" 
llT• 6TH REG 2041 
llT • 7TH IEG 205" 
llT• 7T'f IEG 20SI 
BIT• tTH IEG 206A 
Ill• 8TH IEG 206B 

IELD SIZE 208 
FIELD SIZE 209 
2 llT • 3RD IEG 210A 
2 llT • JRD REG 2101 
2 fil. :MH:rul.: 211A 
2 BIT• 4TH IEG 2111 
2 llT • STH REG 212A 
2 llT• STH REG 2121 
2 llT• 6TH IEG 213". 
2 Ill• 6TH REG 2131 
2 81T• 7TH IEG 214" 
2 81T • 7TH REG 2141 
2 llT •ITH REG 215" 
2 llT •ITH REG 2151 
FIELD SIZE 216 
FIELD SIZE 2t7 
FlfLD SIZE 211 
4 llT • JllD REG 219A 
4 Ill• JllD REG 2191 

MCI _},,, 119 
AUX DUP ...lo. 130 

HSS-1-2 l\. 
~ 

NOTE:Jm: 
2391151 DIODES 

RECT NO. SEC 

IOICll 2A 
IOICR2 13" 
IOICl3 2A 
IOICl4 13" 
IOICU 2A 

~~~16 13" 
IOICl7 28 
IOICl9 13" 
10109 11 
IOICllOA 8A 

~rc~101 13" 

~~CRI 2A 

r+~2C_R2 13" 

~:c:u 21 

~:c:u 13A 

~~2(RS 21 

~?7CR6 13A 
~7CR7 2• 
i:-t~~CR8 13" 

~?7C:.R9 21 
~~CR3 2A 
t--..!C•~CR7 2A 

~~'.·C:RI 7A 

~~·5CRS BA 
~~cR1 64 

rfo~::~ 8A 
SI 

llOCl2 14" 
llOCRIO 8A 
lllCll 141 
113CllO SA 
llSCR21 BA 
116CRI 61 

~::~~ 61 .. 
117CR2 .. 

COIL 
p H I 2 

IOA 91 

BA 9A 9A 

~ 61 6A 
6A 5A 5A .. 91 

'"" l•I l•I .. 71 
6A 5A IOA 

IOA 7a 91 
BA BA 91 

IOA IOA llA 
·IOA 7A 
IOA II 
61 101 61 

104 9B 114 
IOB 9A 131 
12A llA llA 
JOA ~ t--:: 30~ 

~}- 31A 
-29,\1 r-nA 298 

29B 29B 291 30A 
2eA 28A 28A 288 
2CB 2C'I n8 29A 
27A 27A 27A 271 
271 711 271 28A 
264 264 2M 261 
261 261 261 21A 
25" 25" :&:.I 
2SI 251 258· 264 
18A 22A ·22A 
18A 221 219 
304 JOA :Y.IA 308 
308 308 301 31A 
29A 29A 29A 298 
298 291 291 304 
284 284 ~~i--~~8 288 281 29A 
27A 71A 27A 278 
271 271 271 28A 
264 264 26" 261 
269 261 261 27A 
25" 2V. 251 
251 251 251 26'. 
IBA 22A 22A 
IBA 221 221 
181 221 228 
30A 30A 30A 301 
301 301 308 31A 

6A A ..11. 
21 21 

N..Q_TE Ull 

NOTE::EEI 

WIRE CONTACT RELAYS 

CONTACTS 

H I 2 4 S 

IOI 12A 

CONTACIS 
3 4 

111 Ill 
5A 6A 
61 
BA iA 

l•I 
91 5A 
91 Ill 
98 IOA 
98 9A 

121 IOA 

IOA IOA 
SA 
64 104 

IOB IOA 
9A 

22A 221 

~ 221 
221 228 

71 SA 
21 

5 6 PAITHO. 

76t086 

7""173 
5A 61 7~~ 

..H. r~~-
766073" 

IA 9A 7Wl16 
IOI llA 7~~ NOTE 
9A ~ ;:F 

NOi~~ 
7'1'607~ 

71 "- ~~:;: 
llA 91 ~-IOA IOI =-JIS6097 ~--! 

-1'6C'ir.-
76""'11 ... 

. .L6608I..., 
LM~ 
76~-
766~ 

~~~ 
7'6087----1 

221 221 7661lfij-1 

7660~~ 
766-l-::_, 
766<1.,~...., 
J6~Vll~_, 
7660~~...., 
7l~-I 
7f601~...., 
7660a~_, 
7660tl?-; 

_71i<S'(l8~_, 
7t6C~_, 
7cW'~-1 
76l0fl!-1 

228 221 766''1;~-I 
22A 228 766'l~ 

1t.n~ 

~~~ 
...M. 7A 766075 

766073 

IElAY COIL 
NAME NO. P H 

IEED IBAYS 

CONTACIS 
3 4 6 PAlfi«). 

4 llT • 4TH REG 220A 29A 29A 29A 291 76111D 
4 llT • 4TH ~t_G 220I 291 291 291 9°" 16111fl1 

1--'-4 =""-'' •"-"S"-'T'-"'H ""RE,_,,G'-+-22=1A~...::2BA==...~2BA 2IA 211 76111fl1 
4 Ill n STH IEG 2211 '81 ,;, 281 29A 76111fl1 

~. 7'11,;,.T-• '°'6T"-'H""'t""EG=-+..;;22;;.;2~A-+-~27:;=4-+-':27A 27A 711 76M11l1 

f..I~~~ OUT ~+~~1~!:-+-;,19~1!;;-+-;;;=--ir-:-;;=--ir-''L-!r-'=-t~~~:'.'!-i 
f-lcBlT~ND REG 319A 31A 31A 31A 318 

::r~ll:.~J'l.D_~~~-1.YI 318 318 31c~~2~A-+-=.-+-;;;-.-+--t-..:-~~~=-t 
~~~~2:;'+~~~2::-+~~~::-t-~~~!:~~~~~t----i~~~~~ 
~~LO 2 324 18" IA IA 
rfJELD 3 J;'!i 18A 19A 

i-!J~~~~~1~:?-+--+~~~9A~,+-::~::~~~-t--!.2..-t--!.l!:!..+.-J!.i:1.~:Kll?-f 
~T:, 2NO l~M"" 31A 31A 31A 311 

rfi~~: !~D.:~G ~:a ~~! ~2;;:1:·+~~;;;1:': .. l-"'32""A'-+~:.-l!-a::.-lf--i,..._-t~~~ 
I BIT s IST REG 330 32A 328 321 24" 
CR FIELD I 336 20A 208 191 

NOTES 

~ PAIT NO. 7611113 KIST II usm 
~ PAIT NO. 76/1.)76 KIST If usm 
~ PAIT NO. 7"1086 MUST If usm 

l-"~o=---1-......:.2::.:.,IA=--4 .Jlllr PAIT NO; 2111232 MAY If SUISTIT\ITID 
~=::~:'7--+--=2"=1A._ ~ ~UISTITUTf lflAYS LISTED IN CHAIT Alf NOT 
t-='~"-7--1-......:.~=: :--1 TO ll usm AS PEI NOTIS~ .m&D 

t-='~~-t-......::.2:-::11--1 J.W FEATURE RELAY POINTS Will NOT If FOUND ON 
i--:,~~-+--=2:-::11--1 STAHDAIO PAGES. THEY EXIST ONLY ON RATUlll 
1-==~-1-......:.~9~1 !--1 DOCUMENTS 

19A 
19A 
l?A 

20I 223CllO 19A 

B 

121 121 91 IA NH CHiii It. llH 
i.::i::;..:.:;;~..=:::;;,: ....... ~....a....;~....i...:.:::.L.;.;..~ ................ -~ ....... -'-..;...;..~11-::~"=':::='.~~::='::~=-=;;;;;.;~:-;:-;-:-:::;:;-'t-;;;;;;;:;-:--t---1i------. ........... .. 

llHLIP•EH•. ~ 

l'lml \2 1--------1..f= 

01.29. 17.0 ~ 
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KYID RIST 
BAIL CONT N/C 

WCR3-20P 

13 6A .. 
14 21 
IS 99 
16 2A 
17 II 
18 21\ 
19 
20 2A 

71 
2A 
51\ 

35 36 01.29.18.0 

+ 48 VOLTS NET REED RELAY 0 VOLT5 NET 

Tl2-5 Tl2-4 

'"' "' "' 
c;-:- -:-::"'-- -·· .1---...... .._.._-- ... _:.~-~ 

19----------<o :;::Gs~~G LATCl'I 

! 

o------(. P: OP 
i /, I Tl4a I 

RUKIY 
LATCH 

42 

I ~DCil I ! l 

CON 0105 

llCSPJ LV CP b I)... Z03 PCC 2 OP 

N/C :\jO 1' 

z
24 

°7+. (fAILY MOGEL PUNCH UNIT TflMINAL 
~ MAC19NIS wmD ll.OCK FACING WllNKLID 

En 
IESU 

T0%11) = D If 

12 ~ !'~Gl2,11 
I) COMMON 
QI 

N/C ~KYIOREST 
MAG 

11 
0 
I 
2 
I .. 
5 

II 
I) 1-9MAG 
I) COMMON 
cJ 

01129 fo101'1'oxmt ' 
INTIRPOSH 8 
MAGNETS 9 

I) 

cJ 
I) 

Q INTfRPOSfl 
CJ BAILCONT 

CF CWTCH INTERPOSER 
MAG S 6 wa1 

COIL 

CF LATCH NOTE 

9-----11~--a---i:i,.._--o-~-@"O"YOLIS 

723. ri t - t "°' t -=·-
CMD 

PllNTSUfP 

(" CDLV 
NET 

112-6 OP 
KYID RESTORE SIC 9A 
MAG CG:•. ----.,,....CAR_D_. 

A 

CONNECTOR CHAIT IRD If LAY DATA 

~~-ri r:-; 
31 JC :lD COIL • 61 

20I 
21 IA 

19A 
IA 

Ill II 
31A 178 IA 

3<\A 
·31A IA 

29 
31A II 

21 
10. Ill 31A IB 

18A 12A 178 
203 31A 

IA Ill 51 

PAITNO. ..!OHMS -1 ..2 
i.-!}~7!Y:f.65698 i940 N~O N/O 

71#JiiIJ65/00 3460 N:ZO N:ZO 

p;~~~§5nt 5735 ~o N/O 
76QJ1 765122 3460' '® N~ 
~~7A~4 p 3045 N/O N/C 

76/:JHI i6j724 H 351.lO ~o Ni_C 
R~15r,t,s;~ ~ N.LQ. N/1 

r-J.':""l6/76'1776 1940 N.'O NIO 
76617977657'29 P 11115 N:O NIO 

~=~~°.,1>780'.17~~--+-!!-?,Jr._5 N 10 Nio 
~:::';,~:~~~~~~ N.L_C 

:::t'6081~_n~5oo ~O N_L:O 
76/Nal 765832 H 5700 N/O N/O 

_ _L_. 

~A 9A 

- ·---- --

-=3 ~(_ 
N/I) N.'O 
NLO ~o 

N/C NIO 
N/C N/O 
N/C NO 
N/• ~~ 

~ t£c 
NtC 

NIC N'C 
NIC l'l.Z_c 

_5 _6 

PIOG HANDll 911 2 
Wll OP 

N/0-· N.L_O, 
KEYIOAID lfSTORf BAIL CONT OP 

-~5~ 1--~g-
f=N~g ~·i~ 

N.L_C N_l_t 

RfSISTOl!S 
REStSTOltS SEC 

128RI 
115RIO 

r-mu 
12814 

3'.'IRC 

KEYBOARD 
RESTORE . .. 

II 
8A 

IOI 
21 

lllr. 

9 l 

n 
Ll 
~ 

~ 
~ 

PAUNO 

317428 
597682 
_317~it: 
301149 

5404074 

PIOG2 
KIYSTIMOP 

KtYIOAID IESTOll 
BAIL CONT OP 

PIOG I 
KIYSTIMOP 

CllAI 
swwo 

PltNT SUPPIESS .. 
12 

B 

--- ~-~----0-------0---<>--------0 

lllfl .. •l•t•. 

1-------«)1 

------t.t.--
Ol.29.18.0 ~ 
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00.'l~.IO.O 

KEYBOARD & CAM REFERENCE 

STE.M G2t..PH\C. CM~.D C:ODE. 
P0'5 ALP~ NIJMU'.C. N.J'ltf\ MU\'l.21C 

I E~~OR ~I.~1 

'Z. VULT\ PU~CH 

3 NLJME.R.1C. 
4 a + \1-8 1l-B-b 
':> A. 1"l.-1 
(:, _@ ~ 8-4- 8-~ 

I 7- 0-~ 

8 w - 0-'=> 0-8-S 
q '5 > o-z 0-B-'=> 
10 o/c. 'l 08·4 O·s-:i 
II x 7 0-1 O-B-1 
12. E ) ll"5 11-B-':> 

I~ D : ll.-4 8-Z. 
14 * 2 11-B-4 118-3 
15 c " 17.-~ B-1 
I~ R t II-~ \7.-8-'Z. 
11 £ ; ll-b \\-S-b 
IB < ·,zs-4 1l:B-~ 

l':l \/ = o-s (,-8 
lO T o-s-z 0-3 o-e.-z. 
ZI G -, ll.-1 11-s-1 
Z.2. ~fl.")TE.2H~D 

l3 B ! ll-l 1\-B-Z. 
Z.4 y I o-e 11-e-1 
ZS k " IZ.-8 8-':> 
lG:. DUP 
Z.l N ( 11-S IZ-8-S 
ze u 1 0-4 I 
z.q J 4 ll-1 4 
30 - - \\ II 
31 v. l 11-4 l 
3Z. I l \1.-~ z. 
33 K i:, \\-Z. s 
34 / 0 0-1 0 
3'5. 'I 8 jO-B-:!> B 
~b 0 ~ \I b ::, 
:n L co 1\-~ "' ~8 ~PA.CE. 

3C) C) ll-8-3 C) 

40 p &. 11-1 \?. 

41 SKIP 
4 z. ~E.LE.A '5E. 
4~ AUX DUP 
44 l="EE.D 
45 RE.Gl':>TER 
4b PRDG 'Z 
41 ALPHA 
48 LE.FT iuw 
4q LE.FT t.ERO 
so PROG \ 

~MLC::, 

J.l.Pl\t\ jNUw.u: 

l~,C\ 11,8,b 
IS~ c;., 8.l.. 
I Ii 
\4 14,8.4 
14 14.8.b 

14-q::i 14 8 2. 
14 14.B 
IC::. .'),B 

t':....1.1 e 
79 e. 2. 

\5, ':> 8 
\~.II ll,8 
I'::. 10,8 
'1,l e,z. 

I 8t. 
14 s 14 8 
IS \O,B 

I':> 10,B 
1,q \?. 8 

l':>,C\ B 4 

I~ l'Z.,S 
1,1 
13.~ 
13 10 
l°?>,l 
IS,11 
I~ 4 

14,3 14 
1.~.i::. s 
\~ 2 
.~s "' 
159,S 

1:::. 12. 

LATCHt:.C::, 

AL.PH~ l.ill!w'U.IC. 

x 
/(., 

x x 
x )(. 

x 
'/... 'f.. 

x 
x 

x '/... 
x. "" )( 

x 
)(. '/... 
x x 
x )(. 

x 

y.., x 
x 
x 

x 
x. 

)( 

'f.. 

x )( 

x. 
'/.. 
x. x 
x x 
x x 

x x 

x )( 

C~2D 
FEE.O C.LUTCH 
~OR~M 

\
0 = ?.:18M5 

PRE.C:.Sta ~OLLS 
ON FE.E.D VMt..E.\S) I 

\~~lt.lG20U. 
(fOR )MS1E.2 CARD) 

CM~t> 
~U:.1':>1'E~ C:,10? 
{fOR ~~R 510P) 

EJE.C.T ROU. 
(FOR C.A'i?.O 10 & 

STACKE.t>) 

'=>T~C.1(£2. DR.U~ 

GR\~E.~S 

P\JNC." C.LUTC\.t 
\ ~~~~1}()).1- PR.INT 

~~\P2\~ . 
N\.lC.\.t ~"\L 

ODO Nut.ABE.~ 'C~ILS O~ RIC:n-\1 SIDE. OF KE.'l'BOAR.D 
EVEN NUM'OER Bil.IL~ ON lt..tl ~IOE. Of KE"Y~O~RD 

ME.C.\-\1'~\C/l.L T\ME. C~MaT 
CA~O FE.~O ME.C\-\A.N\':>M 

Cf ¥1 ~ ~· 1~0· \"":fJ" lE¥>0 

ll0° Z.f'D• i:;tJ" ~ 3~ 
CA~t> fEED CLUlCH LA1t.\\ES AT o• 

FE.ED ~LL 
Z.T:?/ 

N. 

~0 -C::iR.\~~1t O~"l'S. 

Y-GR\t>PER CL0;:~0 

!'-"-CLOSE.CS. 
lO -OPE."-lS. 

PUNC14 MECHAN\C::,M 

DAU CNllH IO. 

OO.l1.10.0 
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A 

llA·I 

NOTES 
.n 

Tl32 ·' 
A 

S6K 

T832-SG 

MOD "B" NUMERIC 
1 

KEYBOARD - INTERPOSER MAGNETS AND PIN SENSE 
--~~~~~~-w,..,...,..,c---

NUMERIC 
KEYBOARD 
LATCH 
CONTACTS 

tA03D. 

L...0) 

c 

SECT 38 

PIN SENSE 
CONTACTS 

SECT 
15" 

TO lZ 
READOUT 
TREE 

llA-2 

4 

SPACE AIMA ~--~·;>---------------------------~------~---?'.?-~ 
SKIP 
D.,-o- - - f;;'\ SECT \.;J 12A 

12 ACMI 

C...-0- - ->·>----
II AIMC ~ SECT 
a...--o---)i>-------o._;~ 168 

SECT 168 61 ___ __, 

I? A07A 

~r-------------------1 
A078 
) 

II 
0 0 

0 A07C 
n () ) 

.6 A07J 

~ 

7 A07K 

~ 

8 AO/L 
n 0 )) 

INTERPOSER 
MAGNETS 

-0 
-0 
-0 
-8 

A 

TO PRllllT 
DIODES 
SECT 51 

''O" VOLTS 

HYILOP•IUIO. U1 
+ 

1-------1~ 
i-------1~ 
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NOTES 
:n 

A 

COMMON 
VOLTAGE 

T 
MOD "A" & 11 811 64 CHARACTER KYBD 

~·El: 
----------c"\>-~ 

- ~..Ll.":---0 ......................................................... ... 
-----~,,:>-,-14,g 

~slO 
o-------<-;>-, 13 

~~Jl.':---0.----~------------------------------~ o-----ti--------c:~-<Y SPACE 
11 

~ 

Cj>-~~-t-~~-r~~~~~~~~-,L._-<_~~.:::A"WJl.":---0.----------------------· 
o-----ti----------------lSKIP .....- ~nA~-400-............... 

II -

~u 
o-----i----~·------o--A l28 

~u 
_,..,, 1'. 

1.,.. ..................... -0 
l ~ . 
~~ 

SECT IA ~L 13 
_...·~ 

A04f ~lb_ 
_,..,,~Jl.L-.-()1 .......................................................... .... 

o----+------<,,..:>-:-s~ 
~> 12 INT) 

SECT IA 

A04G ~u 
A )> (31NT) -SECT IA 

A04H 

)> (41NT) 
SECT IA 

l 19 
;2§1 

0-----1-------<:>-l: 
o-----it-----+------~~.~ A04J 

o-~~----o~-Q~...L>.:--< ............................................ )> 

~~~, 
(SINn 
SECT IA 

o-----ti-----+------~o-l8 

ALPHA VOLTAGE 0-----11--------<~>-B 
6 

15)11111 ................................. --6 _,..,, ~ 
SECT IA -l 40 

~ 
1:31 

-"-~ NUMVOLTAGE 

l2~ 
1'. A 

16,_ .................................. --11-------.) 
SECT IA 

l~ ; 

-"-~ 
~~ 

Q-------0-~·~A ~ 

(61NT) 
SECT IA 

16_ A04l " -"' ~ > ~~~~)A 
.._---+----+--------<:~1~8~ AOOF 

3 

POINT 10 POINT WIRING FOR •48V AND "O" VOLT NETS 
SHONN ON llff PAGE 

-"- LJ~'--0. ............... ).~A A04M 
o-------<Br-9... A04R, ~ ~< (llNT) 

Q----f------_,..,,<>--~A ) >--o----62Z-l SECT IA 
-l 39 

'--------<~>-~ 
A 

"l 
'liiffiiiimt IUSllESS IUCKIMES cm. DAil m_•_H_•_•·--4_._,_n_l--c_u_ •• _,_ •• _.-il IOTI 

UMlj_ SYSTEMS DIAGRAM 19 SEP 66 205666 _ G I PlllJ lO £11.1111:. IO. 
r-~"-:6':"4 -;::C~HA.;R~K;";:Y;;;CS<J~~---11..:~"'-""'-+--"-'="""-~~--+-----ll 89!;1'' 

DU"~fb _l!_~lY66lMODl.Ll_ 

m•oJ:•SS_Jl_SEP6_oj_c•1c•J _I 

(91NT) 
SECT II 

HWlLOPMHl H. lJ1 
1-------1+ 

0 
1-------1lfl 

..D 
1-------1 +: 

r: 
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SECT 
IA 

Fl!LD DEF 
SECT llA 

FIOM 
INTERPOSEI 
MAGNETS 
SECT V.& 21 

NOTES 

MOD "A" & 11 811 CARD FEED, PROG SELECT, PRINT 

AUTO 
AOIA. FEED PJ 
~ON 

CARD 
LEVER 
SECT 71 

CARD FEED 
LATCH MAGNET 

CLEAR 
L------~--<>-_:.;17-2 

YAOSD 

CARD FEED 
CLUTCH MAGNET 

0-------
47 

MULTIPUNCH 
HOLD 
SECT 91 

PIG 2 
14-2 

PROGRAM I 

~~io ~! I 
111-1 +48VLJ ~~7Uf 

PROGRAM 2 

14 

PRGP.2,......(>---~:>-' H -<:>------'() 
14-1 

111-2 
6800 ,04~ 

PllNT PRINT 

€>------~----------------~ 
I I ~- ·<!4~UF I 21A-3~ 

I PROO 
I SUPPRESS 

P/N 347820 PRIN~ LZ PRINT MAGNET 

-..o-----t~----o-- 20-2 -<+~ • .::f-";:::-..;!~--~ Q~ I 
0 ONfOFF I -.,--~ 
ON I ~-_,....__-n _______ , . I I 18 

I AOIM I A<IOG 1800 
0 

llOI 

-~ ... 
,..,,L...-/...:.____ 1(' AAAA ; .._,,..-.._""' :o;;::>"YY1 J 

I i..22UF 

: ~1=~ I 
I 
I llOH 

---------•:::------· 

0 llOC --:::: 
0 llOD --::: 
0 

llOE 4S 

--:::: 
0 110f 44 

-~ 0 llOJ 22 

--::: 
m , 

-------~ 
0 

llOK 23 

--c 
0 llOL 24 

•<: 

0 
llOM 21 

--::::: 

WC 

U POINT TO POINT WIRING FOR •48V AND "0" VOLT NETS 
SHOWN ON REF PAGE 

HYlLOPal•f •o. lJ1 
+ 
0 

------llJl 

------11! 
ll1 
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A 

MOD "B" DUP, CLEAR, RELEASE, CARD LEVER 

AUTO OUP 
CREDIT 
41-2 

A09C PRG 2 AUTO SKIP SWITCH 

): ~ <~<,--------~~Rlo~~H-T ___________ A_o~>·>-----------<><>-----0-' 
ON 

A09J 
-6---7) 

STAR WHEEL 

KEYBOARD RESTORE 
SECT 98 

) TAR WHEEL 37 
COMMON CARO LEVER 

24-6 

INTflrOSU IAIL 
CONTACTS 
SECT Ill 

SECT 121 

;~\o\----~l.JU-~1<...AOL;3K OU,KEYSTEM A03J 
A...-<) ) 

ALPH/. K!YSTfMIOP) 
SfCT 91 

OUP 2 
8-5 

ESC INTLK l 
9-2 

READOUT 
INTLK 

r~~:6::o~gNETS 

P2 •48V 
25 IKSI' 

SECT 9A 

'" 
M 1750 
I 355" 

FIELD DEF 

SECT Ill 

ESC INflK 2 OUP I q 
•48V 9-6 SK IP I UF 

AOBF IKSP ""'--0----<1>-7-·:...-o----u-'1_-<:~-----l""'IAC>·-3-3"ii30C>W...._--t· 
19-2 

OUP I l •~'!CT"" 
+.48V l::::~ A04) <~SG---D--ou IKSP 

SWITCH (.::\
26 

KEYBOARD 
00----\.::;,J RESTORE 

SECllON 91 

II SECT IA 

PRINT HOLD 
SECT 9A 

OUP I 

NOTES 

7-2 

MS" . 
l6S"y0 

•48V f-f ----00-.,. ... o,3 
AOBG I 
)LG------o~---

: TO REGISTER RELAYS 
SECT 18A 

CUP 3 

KEYIOARO 17::"\ ~I': 'V'~!~~H AOl""'J---------------------------------'nC~AR 
IESTORC ~~ 0>----7> ~ 
IAIL CONTACT CLEAR 
N/C CLEAR 17·3~ 

SECT IA RELEASE 17-6 !:'f._ ____ O" ______ Rmt 
LATCH 
CONTACT A02R 

c...-o..------+-------------~>>-~---~~~~----+48V~ --o-4 

CF2 6 
AOBC AIOO 24 

SECT 6A >>--< 
•"IV 

•48Vf 0 
Qm A071t ClfAR 

~ ) 17-4 

+4V f I 21ll12 O" 
llKSP 

CLEAR 

"~ 
CLEAR 6800 I l 
17-5 CARD LEVER 

{.--------------+-------<;O~-:--~ A07Q' 

READ C~EVER ) 

A06P ~ 

&--O---<~(~-~O>---U~/ A06Q 

DETAIL tARD°uvu ) 

RELEASE 
CARD LEVER 

24-1 AOBE 

~~~T2::/c 0---------------->.,>>---------1 ... __________ s ... s ... E ____ __,,~ 

6800 

.ii POINT TO POINT WIRING FOR • 48V ANO 
"0" VOLT NETS SHOWN ON REF PAGE 

IAll CHiil IO. IAll CMAlll 10. 1011 
i-::c;,;;.:;;;:,;.:~,;.;-:,;::,:r~~;;.;...;;;.;;;.;-1r1-=-9-=-s~EP'""66..,.-+-,,10""'5676:-:6---::G:-1t----T-----"111 Pllll II 111. me. IO. 

895291 
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WC 

A 

llVllOPllll ... VI 
4= 
0 

t-------t(./1 
..(J 

------t~ 
(J' 



-----------MOD "B" PUNCH CLUTCH, MULTI PCH, ALPHA, KEYBOARD RESTORE----------
WC 

NOTES 

10 

PUNCH 
CLUTCH 

TO AOJR 
"O" VOLTS 
S[CT 108 

f 
~P-10/P 

:e~TH~1 ~2-2 i '-"" SECT 128 

I=BSfCTl28 

DU DUP I ~ 
19-4 N/C 0----.... cro-a"'Lo fo3---------o::::Al ,.:2_;:.--.JJY~~..,; . .,,.a.......J-·-;~ AIOE 
SECT I08 ESC INTLK 2 ~ ..--., 

9-4 

+48Vf---------------------------<)6-----J 
IKSP 

FROM P4 
OP 
+48V BKSP 
SECT 7A 

J2 TO MULTIPUNCH !OP) FOi 
STAR WHEEL COMMON 
SECT 111 

M 135° 

INTflPOS£1 IAIL CONTACTS 
THRU MULTIPUNCH 23-3 N/ 

SECT 121 

I 650 ESC ARMATURE 

FROM ENCODE 
SECT 148 

ESC INTLK 1 
10-1 

(0------<091 CONTACT 
SK II' 19 -4 <1i:(,-------4C>-...___c--i:::i A08J 
SECT 101 e.......o----------------------)..-,:~--------' 

MULTIPUNCH 
23-1 

llA-4 3300 

'19 

SECT 16A 

OUP 2 
8-4 

ESC INTLK 1 

l MULTIPUNCll 

0 
~ ~~ 

16-3 N/C 38 ---------------------00--------('<1'(~---00--D0 AOJM 
SECT llA READOUT INTLK. ~ >--------oc---<>--' 

ESC INTLK 2 43-1 

P4 
SECT 7A 

9-S 
~-e>-----c,_...._4-.o----043 PA 

I SECT 164 ._ __________ __t;;;\PRINT HOLD 

37 u~; ~~m COMMON ~SECT 51 

SECT 13A 

FIE r
TO FIELD SIZE RELAY 

PROGaAM t::'\ A08K 36- DUP 2 
HANDLE ~~--------3)~-::ioe>--o---;... ~3 
SWITCH 2 
RAISED 
SECT 121 

DUP KEYSTEM 0""""----------ll(C)-......_o-Jc 
SECT lA CF4 ALP6HA-~-N·u0M0E-Rl_C_Ml(U)LT11)1PU-N>CH~~">-' 

0 KEYSTEM KEYSTEM KEYSTEM 
~v f---oo--iLo~ )oaL 

M 5° 
I 100" •48V r:::"\ 

IKSP SWITCH \!!.;-----------~ 
N/O SECT 7A 

+48V ~1----4:).--K 
IKSP 

IElfASE 

INTERPOSER BAIL 
CONTACTS 
SECT 128 

SECT 158 

:

33 ESC ARMATURE CONTACT 
SECT 9A 

----- 39 8-2 OP 
SECT 9A 

A03Q 

TO ERROR RESET 
KEY N/0 SECT 7A 

ALPHA 

RIGHT 

PICK COIL 
NOT USED 

+48Vi 16-2-~---------G, 
7-6 

AIOA 30 3 AIOR I ,__ __________________________ ('L'~-~--H--~>~--------~-· 
1800 22UF 

FROM DUP 23 l---------' 
KEYSTEM 
SECT BA llWllOP•HT•I. 

:II POINT TO POINT WIRING FOR •48V AND "0" VOLT NETS 
SHOWN ON REF PAGE 

c5 
1-------'lJI 
1------....1.J) 

~ 
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A 

II MOD "A" & 11 811 SKIP - ESCAPE MAGNET 

37 STAI WHEEL COMMON 
SECT 121 

SKIP 

A09H 

+4V THaU ~oea PCCl • .,....-o---~:>0 
MULTIPUNCH-4~""'<'-------oo-•u"'" 
N/C POINTS 
SECT Ill M COL 80 1/2 - 80 2/J 

ICOL 881/6 
ALPHA 
22-2 

DUP 2 f';;\ 0--
SECT 9A ~~--<!'!--

PIG 
HANDLE 

A08M SWITCH I RAISED 

~~ >-----·--00-----0---..fto--o---<( ( OOOlOWfRfD 

37 TAI WHEF.L COMMON 
SECT 121 -€)PRINT SUPPRESS p•• SECT SI 

I 
I 

I ELEASE 

SKIP 
19-S 

MULTIPUNCH 
23-2 

12 

I 
I 

DUP2 

_::; 0 ·~· ....--0----------t-----------..... 
I 
I 

WC 

12A-g fl 1DUPHOlD 

PUNCH CLUTCH 
30 SECT IOA 

FIELD DEF 
A09G 

> 
UADOUT 
SECT 161 

SECT 7A 

INTERPOSER 

UC INTLKI 

·~· 
ESC 

IAr:l~ONTiCTS ~~~~---n----------1 
AOSF ..,,.------.... ,,.. JS KEYBOARD RESTC'4tE 

+4V CAID LEVER 122\.,_ _______ -<(<1(:;-----------ci SECT 108 
SfCT7A Q 

MULTIPUNCH CARD LEVER 
-----------0PICK ALPHA 

laAISED SECT 98 

Pl 
Ml80" 
• ()0 

·~~FROMP2~~SJ~----(2)3-C>4-------------02~4..,_ ____ -<.~:c C>-()0,__-------------1t;;\sTARWHffLCOMMON 
PROGRAM \::J SECT 7A, 98, I IA, 13A OP CONTACT 

SECT 9A ESC INTLK 2 
9-3 

+4V j~---cb10---..-J 
L-.-------~ 36 PCCI 

SECT llA 

HANDLE 
SWITCH 2 

NOT~ POINT TO POINT WIRING FOR •48V II 
AND "0" VOLT NETS SHOWN ON REF PAGE 

12 

HHLOPIUTIO. 
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A 

NOTES 
u 

37 STARWHEfl COMMON 
SECT 121 

13 

MOD "B" FIELD SIZE - ENCODE 

FIELD SIZE 2 

... 

FIELD 

TO LZ ICEY 
SECT l!I 

A09f PIG.lil2~o--------------------------------------~Sl2ZH9E2 2"o )~ . 
Q 

8 A-.o---7) o" FIELD 

~ ~~H:I 
1017 <0 -STAR WHEEL 81 1--------- -----------
SEC:T 91 FIELD 

PIG 2 

oH7L 
o" 

Al21C 
I llT 

~2C "' I 

@-<A 
<t5 

2 

@-<:' <t7 
3 

2 llT 
Al2M 

~E .. , 
SKT2A ~o "" s 

~F 4 llT Al2N 

~G 7 

(i}<a 8 llT 
Al2P 

Al2H 

SECT21 ~ 

,.. 22 14 13 

Al2L 23 
SECT 2A ~~...;;;;ZU=O----ot--~~0--0-""""' 

mr 
I llT 3RD IEG 

I llT 6TH IEG 
FIELD SIZE I 

2
6(Jo G I llT ''" IEG 

~--11°L:>--._. ~ 89 I llT 7TH IEG 

FIELD SIZE I ~ 
26.oL <l 0 I llT 5TH IEG 

'---c-.... 

FIELD SIZE I 

2~ 
---o-..,..-

FIELD SIZE I 

2~~0--------~ ....__-<_"71'. 

e 
98 

IO<t 

I llT BTH IEG 

2 llT :110 IEG 

2 llT 6TH IEG 

2 llT 4TH IEG 

2 llT 7TH IEG 

2 MT 5TH IEG 

2 Ill ITH IEG 

4 llT 3110 IEG 

4 MT 6TH IEG 

4 llT 4TH REG 

4 Ill 7TH REG 

• 
4 Ill 5TH IEG 

<t llT 8TH REG 

8 llT 3RO REG 

8 BIT 6TH IEG 

8 llT 7TH REG 

8 llT 5TH REG 

'--------""1110 8 LIT ITH IEG 

'=---y----) 

W/C 

Al21 
-----~TO PUNCH CLUTCH 

SECT IOA 
TO CORRESPONDING POINTS 
SECTIONS 17A AND IBA 

13 

POINT TO POINT WIRING FOR •48V ANO •o• VOLT NETS 
SHOWN ON REF PAGE 

14 

tall CMUH IO. llll CMAIH IO. IOTI 
i-:;:.:.:;:;~:.::,:;.,:.:::;;;:==.::....;::;:.;:;;;;.:.:...;:.:=.;'-11---,.l9,,_S,,.,,E"""P...,.66+--:-2Q5666----G-+----+-----U 1 NIH ID lH. ll'lC. IO. 

llVllOP•lUH. 

895291 
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P6 
SECT 

16A 

MOO "I" IA REGISTER DECOOE-IEADOUT 

... SECT 151 

1'6 

•M :!,. •o•H FIELD 2 +48V .,_ ____ -0-_0-_ ,.,- .. ~ 36-2 

FROM CORRESPONDING 
llT REGISTER RELAYS 
SECT 18" 

CREDIT HOLD 
SECT 151 

16 

IST REGISTER 

DDT 
l llT ®------------<0-1 P ~ lAI 

211Te,......--------...... ~IA2 
OIT 0-----------~1A4 

811T 6-----------<~ lAI 

I~~:: WT 
~H~lAl 

1~2-1 38 
38-1 

H 1"2 

lA4-I f'3911 
1=lo----,,.oJiiL.~ H ! IA4 

-I H 1A8 

-w;c · 

*o--<>-----~)·>-------0-. 
IA~-1 40 

+48V ,,_-------------------o-_!--<C>----------------0- READOUTINTL 
IKSI' 

~~~OUT~~-----;c~:l"~~;T;-------------------------0-J 
""" I'::\ TO FSC INTLK _.., __ >---""'\!!,) PICK COIL 

SECT ICA 

43-l N/O 
SECT 9A 

I'S 
SECT fl 

CaEDIT 
41-3 

4(1.a...-o-------------------~~ 

D 

CREDIT 
41-4 

32-5 

c 

IAll 
40-2 

IAl 
37-2 

SECT ~021 LZ KEY 
14" ~~('-----~o-~ou" ____ A02~)~C'>-----

FIELD 2 

~~-~3-0----aT=l=32~-~·----Clf--Q:::::::J)----(&2 KEYBOARD 
RESTORE 

SECT 108 

TC\ SECT IA l II 
FOR INTERPOSEIS 
VIA FIELD I we 
POINTS 

NOTES 11mu11mL mmss 11cH11Es cm. Hu '" .... 10. Hu '" .. u 10. 1on 
1--:-.~.:.,,;,:, r;;;S Y_,..S';';IE'7-MC:'5':07'1AC:;G;.,;R:,;;AM;;,:;;;.:=-:.:.:::..o-11-,l:-=9-:-S::-::E P:-66,.,.+-:20:::-56:-:-:-'.66:-_-cG:--fll----l------il I Hiii Te Ill. IPIC. IO. ~ POINT TO POINT WIRING FOR •48V ANO "'0" VOLT NETS 

SHOWN ON REF PAGE 

7-30 (11/66) 

IA RlG DECODE - R£ADOUT 
Diii•• lo I SEP6 llDCll 

DiW.: AG 9 S£P 6 

895291 



17 
MOD ".'8" BIT REGISTER 

18 W/C 

nH REGISTER 6TH REGISTER 5TH REGISTER 4TH REGISTER JRO REGISTER 
SA 4A 3A 2A 

2NO RE GI STER 

.------------<>-----~...,;.;;;--~---<>--~~--;...;;..~---<l~~-l--R~-~-4..;_;;, _____ 0l
2

-~---R-~-l2....:..,;;__~~<B~-~-l---:"-:a_...:=-~----'~~ 
SECT 14" SECT 14" SECT 14" SECT l4A SECT 14" 

~3-2 
lllT~ 

~3X 
lllT~ 

~':JN 
IBIT~ 

~Jf 
IBIT~ 

Al3G 

IBIT&< 

r SECT 141 A 14_2 

211T0-<~ 
SECT 141 AIS-2 

4111Te-<~ 
SECT 141 Al6-2 

Biile-<~ 

P6 

~~;, 211T 

Al4A 

~ 
AISA 

on ~ 

Al6A 
8 llT ~ 

SECT 1411 Al 4X 

211re--<~ 
SE~41 A~SX 
411T~~ 

SECT 141 A 16X 

BBITe--<~ 
7A 

71 
6-1 

8TH 1.EGISTER 

SECT 14" Al 3Z 

lllTe---< 

SECT 141 Al 4z 
211Te--<~ 

SECT 141 AISZ 

411T@--(~ 
SECT 141 Al6Z 

Biile--<~ 
8A 
1-1 

ITH IEGISTER 

IA 

7TH REGISTER 

lfi 
~ 

AIS-3 
411T ~ 

Al6-3 
BllT ?-o 

6TH REGISTER 

ell 8TH REGISTER 7I 7TH REG sflR - 61 6TH REGISTER 

-~ 

~ 
~~ 

~ 

'8;~ 
Q'}T H 1 

~ 
Al3V 

17 
NOTES 

:JI( ONLY RECD RELAY CARD FOR I BIT POSTION IS SHOWN. 
CARDS ARE IDENTICAL FOR I BIT, 2 Ill, 4 llT ANO 8 llT. 

:JlI. POINT TO POINT WIRING FOR •48V ANO "0" VOLT NElS 
SHOWN ON REF PAGE 

SHI REGISTER 

iAl4V 

2 llT 4 BIT 

SECT 141 Al4F 

2BITe--<~ 
SECT 141 AISF 

411Te--<~ 
SECT 141 A 16f 

a11r8--<~ 
SA SI 

13-1 

SECT l4B Al 4G 

~lllTe--<~ 
SECT 141 AISG 

4lllT®-<~ 
SECT 141 Al6G 

Biile-<~ 
4A 41 

11-1 

21 
3-1 

H 

._ ___ ....0.-0-0~>--BlllT 

P3 
M5° 
• 650 

'!>TH REGISTER 

SB '!>TH REGISTER 

ltlim 
C ~F H l 

~ 

8 BIT 

Al41 
211T ~ 

AISR 
4 llT ~ 

Ali.« 
8 llT 4E--0 

4TH REGISTER 

41 4TH REGISTER 

·~~ Q 

~N 

L 

31 

Al4K 

~>--B211T 
AISK o--7>---0 4 MT 

Al6K 

~>---8811T 

SECT 
164 

JRD REGISTER 2ND REGISTER 

JRD REGISTER 
21 

2ND IEGISTEI 

~ ~~ <) < 

~ ~ 

A 

•o• vomf'------.::i)>-----f "O" vom 

~ TEST POINT ONl 

18 

IUILtr•nr ... "1 
-r= 
0 

---------~'11 

~ 
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PUNCH UNIT TERM ILOCK 
FACING WRINKLED LUGS 

SPACE mo 
mo } 

SPACE 12, II 
OMAG 
COMMON 

19 

DISCRETE COMPONENTS 

PART NO. FROM I TO SECT. 

MOD "B" 
20 

+48 VOLT NET 

RELEASE ERROR RESET 
POWU Sl.J'PLY i~-7 OP LATCH BACKSPACE+• VOLTS 

''O" VOLT NET 
POWERSl.J'?LY 

T82-4 

CF-2 OP A05L AQSA A04P ~iir~~R~IL 
CONTACTS OP 

P-1 we 

WC 

Tl2-5 ~t-6 OP n:RROR RESET (OP) 

:::: :: : t :.: SWITCH IA04Q ~~~~ESS )~~~ 
r 12 

II mo 
ACROSS CARD FEED CLUTCH MAG 

INTERPOSER 
W.GNETS 

0 mo 
mo 
mo 

3 mo 
mo 
mo 

6 ID D 

2160917 

347820 
347820 

347820 
347820 

5404119 

5404119 

CD FD MAG 

19-3 NL_C[ 20-2 OP 

7-6 N.'Ols-s N/C 
7 HA ls-I OP 

42·4 OP I 42-3 OP 

A03R l A06R 
A133 l A136 

7 ID 0 NOT USED 

• mo 
9 mo } 

INTERPOSER 
llAIL CONTACTS 

W .. E CONTill RELAY LOCATIOt 

CONNECTOR CW.RT 

6A 

58 

8A 
SA 

ISA 
JOA 
178 

PCC-2 OP 14-1 we OFF MAGNET 

P-3 OP 13-1 we AQSG ~~~~~ 
P-5 OP 

READ CARD 
LEVER (OP) 

9-3 OP 7-60P 
16-2 OP 

llACIC 
SPACE 

P-4 OP 

P-2 OP 

23-4 OP 

9-3 wo 

9-4 OP 

9-6WC 

16-3 OP 

17-4WO 

19-4 OP 

2"-60P 

36-2 wo 

42-6 OP 

BUSS 

A05J 

USE ON PltlNr 
MACHINE ONLY 

USE ON NONPRINT 
Mot.CHINE ONLY 

FFJ FFIC FFG FFG FFG FFG FFH 

CARO FEED LATCH MAG 

21 AllC SUPP COMM 

CARO FEED CAMS 
MAKE BREAK 

NO LOCATION PART NO CONTACT CONTACT 

L_
3 

-t-=--_ t---+-+--i--+--t---11---t---t--t---t----+~17~A-r.1~7A-r.l~lA~-T-~17~A-t----t 
178 1zt: l?J.-+'l-"78._+·--l 

~~-~~-+--t---t---+--t---+~-t--t---1·--t---1~ 
}-- ~1--: ~_:-___ .:: .......... --_= .......... .:.~-.:-~~:~~~.=--11---+--+---t-_-== 171_,.__+----+--+--< 

h.---t---+----t--;1---+--+----tl--··+--:.. . :=-+--:: -- - -i ·-

LEGEND 
19 

2 6A 
3 78 
4 98 

PART NO. 

76"'J72 

761JY47 

PIN I 2 3 ~ 5 ~ 7 

c 18 
D llA 158 

J:SB 12A I IA 158 158 
158 12A llA 158 158 

2llA 20A 18 
T832 LOCATION 20 

CNAHE 10. IHI CNAIH IO. IOJE 

344184 t-1!5""•5 65°. 2 
315042 7fP. 2 280". 5 
313807 So. 2 100". 5 

REED RELAY DATA 
COIL RESISTANCE I 2 

p 5735 wo wo 
H 
p '4500 ·wo-..;vo 
H 5700 

TERMINAL BLOCK #32 

llYELOPMUf IO. 

----- PRINT FEATURE WIRING 
- COM81No'TIONKEY80ARDWIRING 

t-7r~?Wc;::;-;;o;~v.-;;-r;...----t1-.:..:19_:S:;.:EP_;66=.+.....::2:.0:;.:5666==..·_:G'°-ll---+-----ll I "'"'J~~~~ IPIC. IO. 

- - - - - NUMERIC KEYBOARD WINING 

a::==~ COMMON BUSS 7SEP66 

7-32 (11/66) 

A 



COIL THMINAL 
IDENTIFICATION 

1 rrcic A 
2 HOLD A 
3 PICK I 
4 HOLD I 

6A lfG 

PN 766087 

7A REG 

• 40 0 2 

LOC~ 
HOLE 0---V S- I 

3_0 ~I 
rN 76'i087 

SA REG 

PN76«Jn 

MOD "B" LEFT - ZERO REGISTER 
(SMS CARD} 

61 lfG 

PN 766087 

71 REG 

I 0 6-1 0 3 

~LOC 
6·2 v--<J HOLE 

2~~_Q_4. 
PN 766087 

89 AfG 

PN 7WJ87 

• •213-? 02 
LOC~ 
HOLE~ -

JO n"f3j_1 
PN 766087 

46 UG 

31 REG 

• 4 0 7-2 0 2 
LOC 0-V 
~OLE~~ 

3..o_ Jc:&_, 
PN 766087 

21 REG 

• 40 3-2 0 2 

LOC~ 
HOLE <r-v 

l_o_ R~I 

c;:OMPONENT 
SIDE 

PN 766087 

5A REC: 

PN 766087 

4A llEG 

10 12·1 0 3 

o--'T-'° LOC 
12·1v--<> HOLE 

2~2 _Q_4. 
PN 766087 

3A~G 

IO Ol 

~LOC 
8• 2v--0 HOLE 

2_R-i;i _Q_4 • 
PN 766087 

2A REG 

I ~-I v-8 3 
0--"- LOC 

4-2 v--0 HOLE 
2 R--ti. _Q_ 4 • 

PN 766087 

llTllUTllHl llSllUS IAClllU CllP. tAfl cua11 ao. Hfl CHIH ••· aou 
"" .. ""11"="IT,...,,s_v.,...sr-£M-S.,....J2J-l.A'"~G-RA-M--'-'---1i1-,-,-S£P-'6-+-10-5'66---G--1-----+-----111 n1ar ro Ht. anc. ao. 

lZ ~EG ISMS CARDI 895291 
DfSIG~. E6 _!Sf P 6tlllODl~ 
DUA1ffAG ~f P6~ 

HYILOP•HT ao. '-' I 

<5 
-----~"1 

...l) 

-----~+ 
f') 
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rrwm~---------MOD "B" NUMERIC KEYBOARD-INTERPOSER MAGNETS AND PIN SENSE 
S:. CAPACITOR A REGISTERS --------.---WC--

a r 
LJ' 

A 

R44-3 

CARD 
LEVER 
24-2 

llA-1 

33CXl 

ow

4 

. r'\ PS 

I I 1660 ··~1 
A05C 

NUMERIC 
KEYBOARD 
LATCH 
CONTACTS 

SECT SA 

13 

SECT 3A 

~ A03 

SEcTJa-

r::: A;:µ A03C 

~ 6 

~ECT 31 

rlN SENSE 
CONTACTS 

DUP 1 
7-S 

73 SECT 

lSA 
TO LZ 
READOUT 
TREE 

SPACE A04A 

~-~)-----------------

SKIP -6 SECT 
c:::L-....Q- - 17 

12A 

SECT 
16A 

168 

SECT 
168 

SECT 
168 

SECT 
168 

SECT 
168 

SECT 

6 A04K 168 

~-~ 
SECT 

7 A04L 168 

0--.o--~ 
SECT 

8 A04M 168 
Cl.-()-_..~ 

SECT 
9 A04N 168 

Cl--.0--~ 

SECT 
12 A07A 

168 
~ 

11 A079 

~ 

2 A07E 

~J------------__J 

A07G 

0 ) 

7 A07K 
TR32-4 OACJ:X:::t>---~ 11A-2 ~;--------------------_J 

A07L 
56K 3300 

0 ) 

1832-SG 

NOTES 

"O'' VOLTS 

TO PRINT 
DIODES 

SECT 58 

X PltlNTTO ENG SPEC 895291 

:XJ :~g~~rJ~~~IE~Tp~~NG FOR ~48V AND "0" VOLT NETS 
UTE CHUCC"O A,,IOYAl DAU CMANGlllO. 

c 
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A 

P6 
SECT 
16A 

TB 32-7 E 

NOTES 

15 

84 SECT 158 

P6 

MOD "B" lA REGISTER DECODE-READOUT 
CAPACITOR A REGISTERS 

16 

A108 

FROM CORRESPONDING 
BIT REGISTER RELAYS 
SECT 18A, 20A 

1800 .22 OF 

CREDIT HOLD 

SECT 15B 

I BIT 

l BIT~ IST REGISTER QQ l 
~:.~ 

281T~ 
4 BIT 

4 BIT 

881T ~ 0 1' 
~:10 

1~1-1 37 
37-1 

H 
2 BIT 

it-,.~~1 GO-r 
~~.~ 4 BIT 

1~4-1 39 
39-1 H 

8 BIT 

W/C 

M 
4

5° FIELD 2 1 ~~:.' ~ T 
+411'1 1-------0--0-_,,,..~'IL-----036=..;-2:,._ ~H ~ 

2........n.----------------()- READOUT tNTLK 
•411'1 
IKSP 

READOUT 

PS 
SECT 11 

CREDIT 

'r.....-o--------O...:..:C41~ TO FSC INTLK 

~PtCKCotl 
SECT IOA 

CREDIT 

43-1 N/0 
SECT 9A 

41-3 r;";\ 
A....-0------------------~ II 

!Al 
40-2 

FE 

CREDIT 
41-4 

Tl32-S Tl32-5 

SECT 

14A 

IAI 
37-2 

A021 LZ KEY 

~~oA.__ __ -4 

P/N 347820 

NOTEXll 

1 
P7 

~OSK SECT 
15A )'-------

i_____ 

FROM KEYBOARD 11 LINE 

~-6.--~Tl:s:::3=2::c-1~.-~l----<TC:B3=2:::c-:>---1 B2 ::;T::RD REA~~~:IELD I RELAY :::l:A 
SECT 108 42-6 41-1 

T 32-6 

A 
15 

' 4BV BKSP j---0- A--o-----RE_AD_O-{U)-T-'l:TLK 

16 

READ0~43 
INTLK 

43-2 H 

TO SECT IA E 11 
FOR INTERPOSERS 
VIA FIELD I N/C 
POINTS 

7-36 (5/69) 

A 



,.,,..... _________ MOD "B" PUNCH CLUTCH-MULTI PCH - ALPHA - KEYBOARD RESTORE _______ --r--:--.,...-----. 

~ CAPACITOR A REGISTERS W/C °' 10 
Lf'l 
0 
T 

A 

+48V 
IKSP 

SKIP 
19-4N/C 

SECT 109 

P2 

PUNCH 
CLUTCH 

TO A03R 
"0" VOLTS 
SECT 109 

r 
A~-lO/P 

~~~~ 12:-2 l ._, - SECT 128 

A09N (;;';\ R44-1 
~SECT 18A 

76 SECT 12B 

DIJ DUP 1 ~ A10E 
8-

7
-
3 

12 15 

>-------{.,r-~--<::>-------OC>---------<XA~ 

INTERPOSER BAIL CONT ACTS 

FROM ENCODE 
SECT 148 

ESC INTLK 1 

TO INTERPOSER 

THRU MULTIPUNCH 23-3 N/:C078 SECT 17 A ESC INTLK I 

SECT121 !l~I 
Al8H A BAIL CONTACT ._-<>-----------------# --------- tr-----N/O 

SECT 111 
M 135° 
B 65° HOLD COIL 

NOT USED 

SKIP 19-4 

SECT IOI G 
A091t ESC ARMATURE 

~-----C(~TACT Al8J 

llA-4 

MULTIPUNCH INBOARD 
23-1 MULTI PCH 

' ~~ ~ 
DUP 2 

8-4 

16-3 N/C 0t-------------0o---------<AO~ A03M SECT 16A 

SECT 11A ESC INTLK 2 ~~~OUT INTLK '------;)•>--------<>O---Q--1 

.... 
SECT 7A 

9-5-o----J-

~ A-o--843PA 

I SECT 16A 

.. _ - - -- - - - --'20\ PRINT HOLD 37 ST AR WHEEL COMMON -..:J SECT 5B 
SECT 128 

ALPHA 7 
A090 

S~~RG2 
ALPHA I 14- 4 

A09K 

~ 
FIEL r

TOFIELD SIZE RELAY 
SECT 13A 

36 
PROGRAM ~ Al8K DUP 2 
HANDLE 0~--------)'J<X>--O__,,_ 8-3 
~ITCH 2 
RAISED 
SECT 121 

ALPHA 

21A-4 o--6-80-0VV-<>--·-1~7~ 

RIGHT 

AOJR~ B 
~;t:---

1 
~TO A06R SECT IOA 

•48V n 
BKSP SWITCH ~,__------------:J•X> 
N/0 SECT 7A 

KEYBOARD RESTORE 
MAGNETS 

RELEASE 
16-2 

+48V~ 

•48V ----....-----
BKSP 

INTERPOSER BAIL 
CONTACTS 
SECT 128 

'-------4 39 8-2 OP 
SECT 9A 

~I A10A 30 3 Al~ 
~---------~----0(.~~ 

7-0 1800 .22 UF 
FROM DUP 23 1---------' 

KEYSTEM 10 
SECT 8A 

A,,•OVAl D£VllOPMUI •O. IJ1 DATE CHUGE•O. APPIOVU 

NOTES I 8S EP68 206331-C _r: 

c 
X. PRINT TO ENG SPEC 895291 

XI POINT TO POINT WIRING FOR +48V AND "0" VOLT NETS 
SHOWN ON REF PAGE 

~~~~fu~~~~~--i----i----+------+----t------1---1~ 

~:.o~c·~~~~~===t====t:===l===+====t====~?~~~0~59'9339"19~ 
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~~~----------17----MOD "B" Bl T REGISTERS CAPACITOR A REGI STERS
18
- ------------.-......,..,..W.,.......,,C----. 

8 ~--------------------"_!·_· 8-1-T ------11 RR7-2 

'ti, SECT 78 SECT l 4A 

PJ 
M5° 
865° 

P2 

865' 

SECT~ 
lOA I 

TJW 

e 
SECT 178 

RRl-1 

SECT 14A SF.CT 14A 

.68uf 

SECT 14A SECT 14A 

FLO SIZE 3 
30-6 

~ 
), ---· ••• ~SECT 16A 

SECT 14A 

SHEET 1 OF 3 

Al JV 

P7 END DISCHARGE 

~~ ~...--<J------------o_JR44'--<~-I---------~ 
~SIZE2 
SEC 168 29-6 

RR2-l RR4-1 RR6-1 RRJ-1 RR5-1 RR7-1 

A13Q A13N AlJL A13A A13E A13H 

--------------------------------o<j RRl4-2 
' "2" BIT ~ 

~ )~SECT16A 

SECT 148 SECT 148 SECT 148 SlCT 148 SECT 148 

A 

.68uf 

P2 
Ml35" 
865'' 
S~CT 178 

SECT !'IA 

7-38 (5/69) 

TP 
Al40 

17 

RR?-1 

TP 
Al4N 

RR!l-1 

TP 
Al4L 

RRlJ-1 

TP 
A141; 

RRllJ-1 

TP 
Al4A 

18 

RR11-l 

TP 
Al4E 

RR14-I 

TP 
A14H 

SECT 19A 

DlYllOP•lRT RO. -Jl 

6 1--------tvi 

1--------t'° 
5Ltar;955" ~ 



I.I' 
Li' 
p; 
~ 
SECT 178 

A 

SECT 
198 

121 

P2 
M13S0 

865° 

A15W 

19 

RR16-1 

A15N 
TP 

MOD "B" BIT REGISTERS CAPACITOR A REGISTERS 

SECT 148 

A15l 
TP 

RR18-1 

"4" BIT 

SECT 148 

A15K 
TP 

RR20-1 

"8" SfT 

SECT 148 

RR17-1 

RR28-2 

1 RR2.1·2 

A15A 
TP 

SECT 148 

20 

SECT 16A 

Al~ ) 96 

A15E 
TP 

-A15H 
TP 

RR19-1 RR21-1 

WC 
SHEET 2 Of 3 

"0" 

VOLTS 

A 

SECT 208 

<1 A l~G _ ______t::\ 
-------------------------------06--------)~ SECT 16A 

RR22-1 

A16Q 
TP 

SECT 148 SECT 148 SECT 148 SECT 148 SECT 148 

Pl 
M180" 
817' 
SECT 20A 

O------l---6-----+---0---+-0---+--<>------4--0-----t--<>-7J 

Al6N 
TP 

RR23-I 

19 

A16L A16K 
TP 

RR2~1 RR27-1 

TP 
A16A 

TP 

~R24- I 

A16E 
TP 

U26-1 

20 

A16H 
TP 

RR28-1 

A16T 

A16V 

mnunom 1us1NESS MACHINES cotP. mm •o. .." cHm ... •on IOUOP•rar ... "' 

W~ !EMS DI AGRAM I ~8~~~~--l-g'-'1~:.:::6~::.:'~c:..I ;-=~'---11-----1-----.11 I "':~9';"" IPU. •• 1------..lo 
"1 

-------4 '° 
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23 MOD "B" CAPACITOR A REGISTERS 24 

PUNCH UNIT TERM BLOCK 
FACING WRINKLED LUGS 

SPACE ID'O 
r 

12 rn o 

11 JJ 0 

} 

SPACE 12, 11 
OMAG 
COMMON DISCRETE COMPONENTS 

INTERPOSER < 
MAGNETS 

0 [!] [] 

1 ID D 
2 ID D 

3 [!] D 
4 m o 
5 CD n 

SECT 

CD FD MAG 
6A 

347820 19-3 N/C 20-20P 5B 

~~~~~N 3478_?Q__ 7-6 N/O 8-5 N/C BA 
]47820 __ --I 9-2 N/0 llA-3 BA 

347820 42-~_ OP 42-3 OP I 5A 

5404119 A03R A06R 10A 

MOD "B" •48 VOLT NET 

POWER SUPPLY 'i' P-7 OP ~!~~~E ~~~KRS~!~: +48 VOLTS ~·:i·-~~L:;~:R SUPPLY 

TBl -9 .) yP-6 OP r=t;RROR RESET (OP) l'1 

A05L A04P KEYBOARD ( P-1 N/C ~
05A 

CF-2 OP Q--) --1 RESTORE BAIL 
[ CONTACTS OP QCARD FEED CLUTCH MAG 

CF-3 OP ¢ 130-5 OP 1 A01M I A04Q 

CF-4 OP Q > 29-5 OP PRINT SWITCH PRINT tL---J 1-9 INT MAG 
SUPPRESS ~ l COMMON BUSS 

PCC-2 OP Q 9 14-1 OP OFF MAGNET I CARD FEED LATCH MAG 

T W/C 

P-3 OP Q 1 A05G ~~~~~~O 
P-5 OF ¢ ¢ 9-3 OP BACK BUSS ~ AOSE A~~ KYBD RESTORE 

6 CD [J l 
~;:;~ FROM ACRO;~ 

7 ID D NOT USED 347820 -~- N/0 _ ~2 PA ~ 0 ( 7_6 OP SPACE > lHB MAG 

READ CO.RO > 4H
5 9<< AlOR 

LEVfR (OP) ( 16-2 OP 6i~~ ¢« A13V 

P-4 OP 

B CD D } INTERPOSER 
BAIL 

'- 9 ~ CONTACTS '----'------'---------''-----' 

?BH8 Y<(A14V 
?sPB 

23-4 OP !A0

5

J ~W:~~::::: 
:> 118 I 

RELAY NO COIL I 2 3 4 5 6 7 8 9 10 11 12 PARTNO COILTYPE ;>13H8 ~(BlOA 
i--:===="f=:==t=:-::p =r=H=t-==*==t==F°=ot-=1---o-t==i==f==t-=-°i='~=+~==*==r===--:I Q 13PB 
Lf_1[LO 1 1 14A lA lA lA IA lA lA lA IA 18 IA IA lA 255735 PU HRH==i 9-3N/0 ~ 14H8 ARC SUPP COMM 

~~~~ ~ ffi=~~-~it- ~~A l¥iAJ1~-1~~ ~~ 2B jf' 2A 2A ~ ~~ ~i~ g::~~ 
~~I~- -~ :g! 1~- :~~:::SA - ~~it ~r g_, - ~~~ ~ ~ = ::~1* :;g: HRH 

9
-
4

0P USE ON PRINT y~\~ :~~ 
t-Esc INLK I 10 - 328273 7;--t-)l_S!' - MACHINE ONLY ¢ 17P8 

PROGr.AM I 13 t-6A 6A 6A 6A _~~A -~~~~~A ~ - .-::_-1 - ="=-+-\Wi-~----t{H- ~:~--\ 9-6 N/C ¢ 1 19P8 

~:~~~~M 2-- :6- ~t ~~ ~~ - ~~ ffA l-i2A - - - -- t-=-+--= - W621ie- PIT -HRH : ~:: 
~~~:R -~ ~\A ~A- ~h- i~ ~: {~- ~h ~h -=- --=- =- = = -= ::~}~ ~~ n:~ 16-3 OP ) l i 21 ARC~PP COMM 

PRINT 20 6L 68. SB _5B - - - - - - - 196200 PU fl!!:i_ J :~~;H~B 23PI 

~~~~PUNCH :ft : : : : !~ : ~~ ~~A ~~~ = =- -=- = = = ~ = : ~~~ H~~U HH~~D 17-4 N/0 Q USE ON NON-PRINT )'. 24HB 

t-+-::-1~"":(_"'"~ -:-~~"'°-~"'"r=-,-----1"""'-;""';--1-,8:-=8-'--+l~B:~A +'-'~:~A-+-'-114~AA'+--'~-"':A"'-+-l~I~~: +--: ~,--~-i--,,~-,-:B-+-;---48-+-~-8-+-1 ;--B-+-~--1-~--11-l_-4B-+-'~"'~6"5"~""~~""---ll-~"'-~-=+--~"°':~.,....i MACHINE ON Ly 8 ~~~: 
~~~g ~:~~ ~ ~ ::~ ::~ ::: ::: 'i:~ ::~ 11:: = = = = = = ::~~;___ ~- ~~~ 19-4 OP Q g;~~~G 
~~IL~E~ ~ 16A ::~ :~! :~~ \~~ 98 - - - - - - rl~~~~~- ~-~~ 6~~~1G 
1A2 REG 38 16A 16A 16A 168 16B 168 - - - - - - - -- -196200-- -P-U tfRH 24

-6 OP Q >3ht8 
IA4 REG 39 ~ 16A 16A 16B 169 16B - - - - - - - - 196200 PU HRH >37PB 
IAB R~ 40 16A 16A 16A 15B - - -- - - - -- - lv6208 PU HRH Q38HB 
CREDIT 41 16B 16B 16B BA 15A 15B 15B 15A - -- - - - - 196198 PU HRH 36-2 N/OQ ~38PB 

1-;;::RE:--:-A-=oou=:-::T:----T-7.42.--1t--:-':l 6~R-t--:-;jil::::--t-:-l 6:-::A--i-;l-;:6B:-TclC:-5A':-+7'15'7A'-t--:c15=-=B_,_,lc:c5B::-t--_-T-_--1t-_--1t-_--1t-_-t--_--+--:--:19'°"61c-=9-=-s --+-"'pu':-+-:-H=RH--1 > 39HB 

~~~~~~~E ::!!: :!tt:+ft ~:A 168 ~~ t-=- _'."::+=l - - - - :~~;: lY._ ~~ 42-6 OP 6 9 39PB 

tt DO NOT INSERT WIRES PUNCH CAMS 8 ::: 
2~io CONNECTOR CHART ARC EN- B:T B~T 8

1T ~T fR T NO LOC fART NO M B ~ ::~: 
N:.:s~ SUPP jcoo~ REG REG REG REG IN 1 128 309630 1800 I 2 O" t 3 ~ :~~: 

A 

WIRE CONTACT RELAY LOCATION 

CARD FFJ FrK FFG Fr-D FFG FFG FFH 2 9A 309634 135° 1 3 65° t 2 ( 43H8 
CODE ( 43P8 

7B 350359 5° t 1 65° I 3 ( 44H8 
( 44P8 

AOI A02 A03 A04 A05 A06 A07 AOO A09 A10 All Al2 Al3 Al4 A15 A16 810 PIN 

A 5A 12A IA IA 24A 2A 18 6A llA 108 138 18A 188 20A 208 68 t-4-+ __ 7A-+ __ 3_09 __ 6_3°_-<f--1_7_5_
0
_1

_
3 +-35_s_

0
·_2___, 

B 5A 15B IA IA ~-+~ilB 6A llA 15A 138 ISA 188 20A 208 58 5 309629 86° 1 3 I 166o,2 CARD FEED CAMS 

A 

C SA 16B ~·A !!-~ -it+:~--+1}-1 ~~ 5A __ 138 -+-----f58- l---+-
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The IBM 29 Card Punch is available in nine different 
models shown in Figure A-1. The Model A is the basic 
card punch. It can have either the numeric or combi­
nation keyboard and also be equipped with or with­
out the print feature. 

The Model B is the left-zero-insertion card punch. 
It provides all the features of the Model A card punch 
with the additional left-zero feature. With the left­
zero feature, it is unnecessary to key zeros to the left 
of significant digits in numeric fields when this feature 
is programmed for automatic left-zero operation. 

The Model C, the interpreting card punch, provides 
all the features of the Model A card punch and is 
equipped with the print feature that can be controlled 
from an early read station. This makes it possible to 
interpret prepunched cards without punching the 
cards a second time. 

Figure A-2 shows the compatibility of features be­
tween models. 

MODEL 
A B 

Aux Duplication x x x x x x 

Card Insertion x x x x x 

Character Inhibit x x x x x x x x x x x 

High-Speed Skip x x x x x x 

Interspersed Gang Punch x x x x x 

Read Board Ext x x x x x x x x x x x 

SC Modulus lO x x x x 

SC Modulus l l x x 

SC Nr Generator x x 

Variable Length Card x x x x x x 

Figure A-2. IBM 29, Feature Compatibility 

x 

x 

x 

x 

Appendix A. Machine Characteristics 

Figure A-3 shows speeds, dimensions, and power re­
quirements. 

MODEL NAME KEYBOARD FEATURE 

A 11 Basic Card Punch 12-Character 
A 12 Basic Card Punch 64-Character 
A 21 Basic Card Punch 12-Character Print 
A 22 Basic Card Punch 64-Character Print 

B 11 Left-Zero Insertion 
Card Punch 12-Character 

B 12 Left-Zero Insertion 
Card Punch 64-Character 

B 21 Left-Zero I nse rti on 
Card Punch 12-Character Print 

B 22 Left-Zero Insertion 
Card Punch 64-Character Print 

c 22 Interpreting Card 
Punch 64-Character Print 

Figure A-1. IBM 29, Models 
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x x 

x x 

x x x x 

x x 
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CHARACTERISTICS DESCRIPTION 

Speed: W!._O Print W!._Print 
Manual punching 20 col/sec 18 col/sec 
Manual duplication 10 col/sec 9 col/sec 
Automatic duplication 20 col/sec 18 col/sec 
Skipping 80 col/sec 
Releasing 80 col/sec 
Feed from pre-register to detail station 0.250 sec 

Hopper 500 cards 

Stacker 500 cards 

Dimensions: 
Width 39" 
Depth 29" 
Height 38" 
Table height 27" 

Maximum Weight 230 pounds 

Power l 15v, single phase, 60 cycle, 
3.0a (Models A and B) 

208v, single phase, 60 cycle, 
1 .6a (Models A and B) 

230v, single phase, 60 cycle, 
l . 5a (Mode Is A and B) 

Heat Dissipation 525 BTU/Hr (Models A and B) 

Power Receptacle Requirements B, H (115v) 
C, K (208/230v) 

Figure A-3. IBM 29, Characteristics 
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Appendix B. Electrical Symbols and Identification 

Base Machine 

For purposes of this discussion, only the reed relay 
diagrams are referred to in this section. 

The power supply is shown on Systems 00.29.01.1 
of the wiring diagram. The power supply includes the 
male receptacle, main line switch, long time lag fuse, 
start relay, ~12 horsepower motor, transformer, motor 
control switch, two-ampere fuses, rectifier, and filter 
network. All fuses on the machine are behind the 
chipbox. To reach the fuses, remove the chipbox. 

All edge connectors are shown on the wiring dia­
gram as arrowheads in the circuit. An example is Cl3 
and Cl5 in the circuit through the multipunch (MP) 
keystem upper to the MP relay on Systems 01.29.04.1. 
This is interpreted to mean that pin 13 on tab C dis­
tributes the circuit to the MP keystem upper in the 
keyboard, and that the circuit returns to pin 15 on tab 
C to the MP relay. Refer to "Edge ( SMS Card) Con­
nectors" and "Circuit Card" for detailed information 
on the use of connectors. All edge connector locations 
are shown on Systems 01.29.18.0 of the wiring diagram. 

The Z-connector is mounted to the machine frame. 
It connects to a paddle card that is part of the key­
board cable. The keyboard circuits are distributed 
through the Z- and C-edge connectors. The C-con­
nector mounts directly to the reed relay circuit card at 
the rear of the machine. 

NoTE: The circuit card land patterns are not drawn 
point to point. The cable wiring is drawn point to 
point. The female cable edge connector pins are shown 
as a wedge. The male land patterns of the circuit card 
tab (and the paddle card) are shown as an arrow­
head. This identification enables the customer engi­
neer to isolate either the relay circuits from the base 
machine or vice versa. 

The symbol for a magnet is similar to that of a relay, 
the difference being that the magnet symbol depicts a 
core and the relay does not. Relays are shown as small 
rectangles with a digit indicating the number of the 
relay. 

Switches are always named, and the on or off side 
of the switch is usually indicated. In cases where the 
switch has two different functions, such as 1 and 2 
with the program select switch, the numbers 1 and 2 
are indicated. The stacker switch is operated mechani-

cally by the cards in the stacker, and the symbol is 
different from those switches operated manually. 

Relay points, circuit breakers, and manually oper­
ated contacts can have an operating, normally closed, 
or normally open contact or point. The terms "con­
tact" and "point" are used interchangeably. The sym­
bols for these three types of contacts are similar for all 
components. 

Refer to Systems 01.29.06.1 of the wiring diagram. 
Dup 2 is the name of a relay contact point. Dup 2 
with 120-4 over it is a normally open contact and illus­
trates the standard IBM symbol for a normally open 
contact. Each contact point has an operating contact 
( also known as operating strap) and is identified by 
having no point attached. The other element of ·the 
contact having a wedge-shaped point is known as the 
normally open point. A normally open contact, there­
fore, is made up of an operating contact and a nor­
mally open contact point. A normally closed contact 
can be recognized by a line with an extended wedge 
(or arrowhead) on the end. An example of a normally 
closed contact is the contact named dup 2 with the 
numerals 120-3 under it. In this case, the name alone 
is not the distinguishing identification of the contact 
point. The name dup 2 is the name of the relay, and 
the numbers actually identify the point. 

On a wiring diagram, there is no difference in the 
symbol for a wire contact relay operating point and a 
reed relay operating point. The only difference is in 
the way the relay points are labeled. The wire contact 
relay coil is identified as wcR1 and its points are 
labeled similarly. 

NoTE: The 29 wiring diagram is drawn with certain condi-
tions on the machine: 

I. Power off. 
2. No cards in the machine. 
3. The starwheels lowered. 
4. A blank card on the program drum. 
There is one variation in the previous symbol explanations. 

The operating strap of an independently operated contact as­
sembly (a contact assembly that is not part of a relay or circuit 
breaker) is designated by adding a small rectangle or square to 
the end of an operating contact symbol. An example of this 
contact can be seen on Systems 01.29.04.1 and is named MP 
keystem contact. Other examples of independently operated 
contact assemblies are the latch contacts, bail contacts, and 
pin contacts. 

On the 29 wiring diagram, all contacts or points are shown 
as they are wired in the machine. A reed relay contact as­
sembly always appears on the diagram showing the operating 
point and a normally closed or normally open contact in the 
same grouping. 
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The number associated with each contact point identifies it 
with the relay it is located on. Using the skip relay as an ex­
ample, refer to Systems 01.29.17.0 and locate skip relay 123-3 
and 123-6 points. The number 123 is the number of the skip 
relay assembly. The number-3 is a normally closed point in 
the skip relay. The number-6 is a normally open point in the 
skip relay. 

During its operation, the operating contact of a re­
lay either makes (touches) a normally open point, or 
it opens a normally closed point. It is common to one 
or the other during any operation. Therefore, the op­
erating contact is also referred to as the common point. 

Each starwheel contact is labeled to designate the 
function it performs. The number 5 and 11 starwheel 
contacts control (initiate) auto skip operations, the 
number 4 and 12 starwheel contacts control field de­
finition, the number 6 and 0 starwheel contacts con­
trol auto dup (automatic duplication) circuits, the 
number 7 and I starwheel contacts are used for con­
trol and alpha field circuits. 

The IBM symbol for a rectifier can be found in the 
wiring diagram. Rectifier 117CR1 is located between 
the detail card lever contact and the card lever relays 
on Systems 01.29.05.1. Electron flow in a rectifier is in 
the opposite direction from that of the wedge point in 
the rectifier symbol. The cathode of the rectifier is the 
vertical line in the symbol, and the anode is the base 
of the wedge. The positive side of the rectifier is the 
cathode side, and the positive terminal of each rec­
tifier is identified with red paint so that it can be con­
nected correctly in the circuit. 

The 29 card punch uses three types of circuit break­
ers ( CB's): the card feed CB's, the punch CB's, and the 
program cam contacts. CF2, CF3, and CF4 are names to 
identify the CB assemblies that they pertain to. Note 
that the symbol for CF2 (card feed number 2) has a 
normally closed contact. The lower contact in CF3 is . . 
the normally open contact and the contact restmg 
against the circle is the operating contact. The circle 
represents the cam that moves the operating strap of 
the CB. 

Circuit breakers close and open at different times 
and for different durations of time. Looking again at 
CF2, the title M 355° means that this CB makes con­
tact when the card feed shaft is at 355° on the card 
feed index. The title B 180° means that CF2 breaks 
contact at 180° on the card feed index. 

Punch CB3 ( P3) and punch CB4 ( P4) are in the dup 
2 relay circuits. P3 is shown as a normally open CB. 
All CB' s on the 29 Card Punch are the normally open 
type, yet you can see that P2 is shown as a normally 
closed CB, and P3 as a normally open CB. This is be­
cause the cB's are shown on the diagram with the 
punch clutch latched. The punch shaft restores to its 
home position or "latches" at 345°. Therefore, at 345°, 
P4 is making contact and is shown normally closed. 
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P3 is not making contact and is shown as normally 
open. For this reason, Pl, which makes at 180° and 
breaks at 0°, is shown as a normally closed CB. 

The symbol for CF3 indicates that this is card feed 
CB number 3 and that it makes at 70° and breaks at 
150° on the card feed index. The card feed camshaft, 
on which the CF cams are mounted, latches at 0°. 
Since neither CF3 nor CF4 are made at 0°, both of these 
are shown as normally open cB' s. 

PCC2 (program cam contact num her 2) is shown on 
Systems 01.29.04.l. PCCl (program cam contact number 
1) is shown with a normally open point and an oper­
ating point. PCC2 has three points: an operating point, 
a normally open point, and a normally closed point. 
The make and break time of the program cam con­
tacts is given in columns. The timing of these contacts 
is controlled by the position of the program drum. 
There is a tolerance on the make and break time of 
the program cam contacts. Tolerance means that the 
contact action will occur when the contact point is 
between two given limits. PCCl will make on the nor­
mally open side between column sm~ and column 
BOK The break time of PCCl is very critical and should 
be adjusted very accurately. PCCl is adjusted to break 
at column 881k. 

PCC2 shows a tolerance on both the make and break 
time. These timings refer to the normally closed con­
tact. The diagram shows that the operating point will 
make on the normally closed side between column 87~~ 
and column 88J~, and will break between column 82J~ 
and column 84. 

Keyboard Electrical Functions 

Pressing a key on the keyboard forces a keystem down 
and actuates a permutation bar. This mechanical link­
age closes a latch contact, a bail contact, a keystem 
contact, or a combination of latch and bail contacts. 
Certain function keys (other than character keys) 
close keystem contacts only. All permutation bars do 
not operate both latch and bail contacts. The key­
board reference chart on Systems 00.29.10.0 of the wir­
ing diagram shows all the combinations of contacts, 
the card code, and the symbol associated with each 
keystem. 

The combination keyboard wiring schematic is 
shown on Systems 00.29.03.l of the wiring diagram. 
The latch contacts are labeled "L", and the bail con­
tacts are labeled "B''. Their associated keystems, the 
symbol, and the card code are shown on Systems 
00.29.10.0. 

The combination keyboard voltage input is shown 
in 3B. The common voltage line, used in both alpha 
and numeric shift, is through connector ClO and is 
controlled by a card lever relay N/o point and the 
keyboard restore bail N/c contact. 



The alpha voltage line for the 64-character key­
board is through connector Cl6 and is controlled by 
an alpha relay N/o point, card lever relay N/o point, 
and the keyboard restore bail N/c contact. 

The numeric voltage line for the 64-character key­
board is through connector Cl4 and is controlled by an 
alpha relay N/c point, card lever relay N/o point, and 
the keyboard restore bail N/c contact. 

Refer to Systems 01.29.18.0 for the voltage distribu­
tion to the keyboard restore bail contact from the 
power supply. 

The "C" and "Z" edge connectors distribute the key­
board (both numeric and combination) voltages. Sys­
tems 01.29.02.1 shows the latch contacts of the numeric 
keyboard and the interposer magnets. The 13 inter­
poser magnets are connected to either the numeric or 
combination keyboard through the "Z" edge connector. 

The even-numbered bail contacts are on the left 
side of the keyboard, and the odd-numbered bail con­
tacts are on the right side of the keyboard (as viewed 
from the front of the keyboard). 

The latch contact number is the same as its asso­
ciated keystem number. When the Ul key, keystem 
position 28, is pressed, its latch contact ( 28) energizes 
the 1 interposer magnet if the keyboard is in numeric 
shift. In alpha shift, the +48 volt circuit to the 28 
latch contact is broken by alpha relay N/c points, and 
the only active output is through 1- and 7-bail con­
tacts. The output of the I-bail contact energizes the 

0 interposer magnet, and the output of the 7-bail con­
tact energizes the 4 interposer magnet during the same 
punch cycle. The 0- and 4-card code is the letter U. 

Certain latch contacts and bail contacts are in the 
+48 volt common circuit (refer to Systems 00.29.03.1). 
These latch contacts and bail contacts are not af­
fected by alpha or numeric keyboard shifting and 
always produce the same punch code. Example: The 
B! key ( 23) latch contact always punches a 2-code 
(refer to Systems 00.29.10.0). Note that the bail con­
tacts associated with the B! key ( 23) are 15, 10, and 
8. The 23 latch contact is in the common circuit, the 
15 bail contact is in the alpha circuit, the 10 bail con­
tact is in the numeric circuit, and the 8 bail contact is 
in the numeric circuit. 

Therefore, when a key is pressed, all its individual 
contacts close, but only those controlled to operate by 
keyboard shift energize the interposer magnets. The 
number of the latch or bail contact does not neces­
sarily mean that the same interposer magnet will op­
erate. The keys on the keyboard operating keystem 
contacts do not operate latch or bail contacts and are 
not under control of the interlock disks. 

Use the keyboard reference chart on Systems 00.29.-
10.0, 01.29.02.1, and 00.29.03.l with reference to each 
other for further understanding of the keyboards. Note 
that the "A" key ( keystem 5) and the "Z" key (key­
stem 7) are not combination keys and will lock up 
when pressed in numeric shift. 
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