




















































































































































































Figur 8. 111M 1622 arc! H ad Punch 

fe d when the hopper has becomc mpty' and (3) to 
restore l' ady status after the read l' has b en stopped 
by ith l' the stop k y an empt hopper, an error, a 
misfeed, or a h'ansport jam. 

Stop Key. The stop k y is u ed to stop the read fe d 
at the nd of the card cycle in progre s and/ or to l' -

move the read I' from read statu. Data that is enter d 
into buffer storage during the read cycle in progress 
is h'ansferr d to core storag . The comput I' continu s 
processing until th next read ard command cause 
a read I' no f ed stop. 

onpl'ocess Runou.t Key. The non pro ess runout ke 
is us d to run cards out of the I' ad feed after a r ad I' 

ch ck ITor, or after the stop k y has been us d to stop 
th I' ader. The cards are run out into th read s lect 
stack l' \: ithout a buffer storage to cor storage trans­
fer. Th read r ch ck li ght and ch ck circuits are turn d 
off . ards mu t b r mo ed from th hopper to mak 
th nonprocess runout key active. 

Reader Ready Light. The read r ready li ght is turned 
on to indicate that th fir st card has b n load d into 
buffer storage with the start key, without a l' ader check 
rror. It r mains On until the following occurs: a de­

pression of the stop ke , a read I' check error, a trans­
port jam, a misfe d or an empty hopper. 

Reader Check Liaht. Th reader check li ght is turn d 
on by an unequal comparison b tween th read and 
ch ck stations and by incorrect parity det cted in buff I' 

storage during card read. 'iVhen there is an unequal 
comparison, the reader is stopped, ready status is termi-
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nated, and the buff r torage data just read cannot be 
transferred to core storage on the next read command. 

1620 Console Read Check Light. The 1620 l' ad check 
(06) indicator and console read check light ar hlrned 
on by a 1620 parity error during a buffer storage to 
core storag transf 1'. 

1620 Console Reader 0 Feed Light. The console 
reader no fe d light is turned on each tim the reader is 

lected by a read command. The light l' mains on, if for 
any reason the read r is not in ready status and the read 
ommand th r fore cannot b xecut d. It appears to be 

on almo t continuously wh n the time betwe n )' ad 
calls is less than 240 ms indicating that proc ssing time 
is available. 

CARD P N H 

Plinch On/ Off Switch. The punch on/ off switch is 
used to supply power to th punch and to turn on the 
power r ady li ght. The 1620 power on/ off switch must 
b on to make the 1622 punch on/ off switch active. 

Start Key. The start key .is used to f ed cards to the 
punch station initi all y or after an error and nonproce 
runout, and to re- stabli sl ready tatus aft l' an mpty 
hopper, a misfeed, a transport jam, or a stop k depr s­
sion. 

top Key. Th top k y is us d to stop the punch fe d 
at th nd of th card cycl in progr ss and/ or to re­
move the punch from I' ad status. 

Check Re et. The ch ck reset key is us d to reset error 
circuits and turn off the punch ch ck li ght. A start key 
or nonproce runout key depr ssion follows. 

Select Stop - elect Stop Switch. This switch is 
used to conh'ol th stopping of th punch wh n eITor 
cards are scI cted into th punch rror select stack r. 
With the \ itch s t to STOP, the punch f ed stops with 
the error card in the sel ct stack r. 

ol1process Runout Key. FollowinO' a punch ch ck 
error, pr ssing of th nonproc s runout k resets the 
error cir uits and causes th punched card that is be­
tw n the punch station and the punch ch ck station, if 
it is in error, to follow th ITOI' card into the select 
stacker. If this card is in error, the punch ch ck light is 
turned on again. Th next two (blank ) cards go into th 
nonselect pocket. Th se cards should be removed be­
fore further proc ssing. 

This k is also u ed to run out and ch ck the last 
punch d card of a job. Cards must be remo ed from 
th hopper to mak the nonprocess runout k y op ra­
tive. 

Punch Ready Liaht. The punch I' ady li ght is used to 
indicat that th 1622 has a card in punch position and 
will r spond to a write command from the 1620. The 
r ad li O'ht is turn d off by a punch ch ck error, an 
empty hopp r, a full chip box, a ·top k y d pression 
a h'ansport jam or a misfe d. 



Plinch Check Light. The punch check light is turncd 
on wh n there is an un qual comparison betwecn the 
data punched and the data read (one card f ed cycle 
later, at the check station), or when a 1622 parity error 
occurs during punching (select stop switch set to STOP). 

The ma hine stops , and r ady status is terminated. 

Chip Ligl!t. Th chip light is turned on to indica te 
that the chip box should be emptied . 

1620 Console Write Ch eck Light. The 1620 writ 
check (07 ) indicator and consol Ii ht ar turn d on 
by a parity ITor during a core to rag to huffer storag 
transfer. Th 07 indicator may be programmed to trans­
fer data several times and to halt if a corr ct transfer 
cannot be ohtained. 

1620 Con ole Pllnch 0 Feed Light . The consok 
punch no feed light is turned on each timc thc punch 
is selccted by a write command. Thc li ght remains on 
until the punch unit is ready and executes the com­
mand. 10rmal\y, no light is seen if commands arc 
furth er apart than 480 milliscconds. The write com­
mand cannot b xecuted until the punch is in read:-, 
status. 

C HO HEADEn / P :\'C H LIGHTS 

The stacker, h'an port, fuse, and th rmalli ghts arc used 
commonly b both the I' ad and punch fceds as fol\ows: 

Stacker Light. The stacker light is turned on when 
a stacker is full . Both feeds ar stopped tcmporarily and 
I' moved from read statu. Th ready light remains on. 
Op ration resumes automatically after the stacker is 

mptied . 

Tran sport Light. The transport light is turned on 
when a card jam has occurred in either th read or 
punch feed or above any tacker. \\ h n this occurs, 

Figure 9. 113~1 1620 Console 

both f d are stopped and r moved from r ad status. 
Both start keys must be press d to resume operation 
after th condition is corr ted . 

Flise Light. The fuse light turns on to indicate a 
hlown fu s . 

Th ermal Light. The th rmallight is turned on if the 
internal t mperatur of the 1622 b ecomes excessiv . 
Aft I' several minutes delay, th 1620 onsole I' set key 
may b PI' sed to turn off th thermal light. 1£ press­
ing the r s t k Y turns off the th rmal light. the 1620 
power switch must be turn d off and th n on again . 
Op ration may b e r Slimed after the power ready li ght 
is tllrned on. 

Console 

The consol ( Figur 9) is an integral part of the cen­
tral processing unit and pro id s for manual or auto­
mati c control of the system. The con. ole lights , keys, 
switch s, and t:'pewritcr are used to: 

Instruct th machine manu ally. 
Displa:-' machine and program status indi a tors. 
Display the contents of core storage and registers . 
Place data and instructions in core storage. 
A Iter the content · of core storage. 
Alter machine function s. 

Key s, Indicator Displays , and Switches 

mall incand scent lights arc used to I' present the on 
and off conditions of i~ternal check in lica tors. 

Seven console switche. ( four program and three ma­
chin check switche ) are prOVided to extcrna lJ:-, 'on­
trol the xecution of machin e fun ctions for which two 
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alternative logic paths are provided. One or the other 
of the paths is selected, depending upon the setting of 
the appropriate switch. 

Machin e Check Indicators and Switches 

Machine operation may be altered by the <.:ondition of 
a machine check indicator and an associated check 
switch ( Figure 10 ). An indicator tha t is turncd on 
cau e th computer to halt if the associated check 
switch is set to STOP, or to continue in automatic mode 
if the associated check switch is set to PROGRAl\L Re­
gardless of the check switch setting, the associated 
check light provides a visual sign of the indicator status. 

Pressing the reset key turns all check indicators and 
lights off. Parity, I/ O, and overflow check indicators 
are provided. 

PARITY HE K INDICATOR 

Internal data flow errors are recorded by the parity 
check indicators: MBR- ' andl\IBR-o. ormally, the par­
ity check switch is set to STOP. 

HBR -E (Memory Buffer Register-Even) Check 
Light. This light and indica tor are turned on when the 
digit in the even address portion of the l\IBR has a parity 
error. 

HBR-O (Memory Buffer Register-Odd) Check U ght. 
This light and indicator are turned on when the digit 
in the odd address portion of the l\IBR has a parity error. 

~fARS ( Hemory Address Register Storage) Check 
Light. This light turns on when a digit in l\IARS has a 
parity error. This is an unconditional machine stop 
and is not affected by the position of the parity check 
switch. 

Figure 10. Indicator Displays and Switches 
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INPUT / OUTPUT ( I/ O) CHECK Il\'DICATORS 

RD CHK (Read Check) Light. This light and indica­
tor are turned on when an input character with a parity 
error i detected prior to conversion of input data to 
BCD code. 

WR CHK (Write Check) Light. This light and indi­
cator are turned on when an output character with an 
even number of bits is detected during conversion of 
output da ta from BCD to output code. 

OVERFLOW ARITH HK (ARITHMETIC CHECK) Il\'DICATOR 

An overflow that occurs as a result of an add, subtract, 
divide, or compar operation turns on the overflow 
check indicator and light. 

CO. 'SOLE PROGRA '[ SWIT HES 

There are four modifier switch s in this group. Th y 
are labeled PROGRAM SWITCHES on the console and ar 
number d 1 through 4. 

REGISTER DISPLAY Il\'DICATORS Al\'D SWITCHE 

The console panel displays the cont nts of registers by 
means of small incandescent lights, used to represent 
th bit present in each digit of a register ( Fig l1J'e 11 ). 
Each light, representing a particular bit pOSition, is on 
only when its corresponding bit is present in the digit 
di splayed . 

H emory Buffer Reaister (MBR ). The two stored 
digits aff cted by a core storage address are display d 
in the l\{BR. \\ hen the core storage location addressed 
for display is an even-numbered address, the digit at 
this location is placed in the MBR display in the E 

(ev n lin ); the 0 (odd ) line eontains the digit in the 
next higher-numbered location. If the core storage lo­
cation addressed for display is an odd-numbered ad­
dress, the digit at this location is placed in the MBR 
display on the 0 line; the E line contains the digit in 
the next lower-numbered location. \ Vhen the machine 
is in alphabetic mode, the complete 2-digit represen­
tation of' an alphameric character may be viewed at 
one time. 

Memory Data Register ( 1DR). One line of six indi­
cator lights displays the bit configuration of each digit 
in core storage as it is read out. These digits can be 
seen on single cycle operation by using the SCE key (de­
scribed under CONTROL SWITCHES, KEYS, A TO SIGNAL 
LIGHT ). The digit displayed in the {OR display is dupli­
cated in the MBR-even or MBR-odd display, depending 
on whether the digit read out is located at an even or 
an odd numbered core storage position. 

Operation (OP) Register. Two lines of five lights each 
display the bit configuration of the two digits represent­
ing the operation code of the instruction last executed. 
Flag bits of these two digits are not displayed. 



Figure 11 . Register Display Indicators 

Digit and Branch. Two lines, each with five lights, 
display tht: contents of the Digit and Branch Register. 
This register serves a dual purpose in the 1620: 

1. It decodes the Q and Q9 digits of Branch 
Indicator, Branch No Indicator, and Input/ 
Output instructions. 

2. It temporarily stores digits affecting MARS 

( Memory Address Register Storage) during all 
I cycles, and stores partial product digits 
during multiplication. 

Multiplier/Quotient. This five-light register display 
shows each multiplier digit as it is used during a mul­
tiply operation. During divide. the Multiplier/Quo­
tient (M /Q) register is used to develop quotient digits. 

Memory Address Register (MA R). Five lines of five 
indicator lights each display the bit configuration of 
the five-digit address in anyone of the eight MARS 

registers. The specific register displayed is selected 
by the MAR display selectors switch and the display MAR 

key. There is no Bag bit notation. 
Memory Address Register Storage ( MARS) Display 

Selector. This 8-po ition rotary switch permits selection 
of any of the eight MARS registers for display in MAR by 
pressing the display MAR key. The position of the switch 
can be changed without altering the display. The rotary 
switch should not be turned, however, while the display 
MAR key is pressed. 

Control Switches, Keys, and Signal Lights 

Control keys (Figure 12) are used for performing cer­
tain manual operations and for convenient instruction 

entry. Signal lights associated with the conh'ol keys 
provide a visual indication of a specific operating con­
dition of the computer and indicate which st p of the 
keying procedure was last completed. 

POWER 0 / OFF SWITCH - POWER ON LIGHT 

The power on / off switch has an ON and OFF position . 
Set to the 0 position, it"applies electrical power to the 
computer and turns on the power on light. 

POWER READY LIGHT 

The power ready light comes on when internal ma­
chine temperature and voltages reach proper operating 
values. There is a delay from the time the power on/ off 
switch is positioned 0 until operating temperature and 
voltages are obtained. This delay varies with room tem­
perature and with the elapsed time since power was 
turned off. 

START KEY 

The start key is used to start program processing and 
to put the computer in automatic mode. It is operative 
only when the computer is in manual mode. 

AUTO <lATIC AND MANUAL LIGHTS 

The manual light, when on, indicates that the computer 
is in manual mode; it is off when the computer is in 
automatic mode. In manual mode, the computer has 
terminated all operation and is prepared to accept oper­
ator intervention. 

Appendix B 93 



SAV. INSERT 

~ 

POtA/#1t 0" • .---: 

RESEr 

Figu re 12. Control Ke s and Signal Lights 

The automatic Hght, when on, indicates that th com­
puter is in automatic mode (e.g., , hile executing a 
stored proGram or while entering data into core storage 
from the typewriter keyboard ) . 

Manual mode is initi a ted and the manual light is 
turned on by the execution of a Halt instruction or b 
pressing the release key ( on an I/ O operation only), 
instant stop key, or stop key. Pressing th start key, 
insert k y, or display fAR key initiates automatic mode 
and turns the manual light off. Th save li ght and /or 
the no feed li ght can b e on when th manual li ght is on. 

Both the manual and automatic lights ar on when 
an insb'uction is single-cycled with the seE key. 

RESET KEY 

The reset k y is used to res tore all machine status indi ­
cators, machine ch ck indica tors, and signal lights to 
their initial or reset condition. The rese t key functions 
only when the computer is in the manual mode ( manual 
light on ). Parity errors can occur if th res t k Y is used 
while the computer is in the automati c mode. ' ''hen the 
computer is in the automatic mode, the instant stop 
key should be pressed to put the computer in the 
manual mode and permit use of the reset k y. 

INSERT KEY A 'D 1 SERT LIGHT 

Pressing the insert key places the 1620 in automatic 
mode. Pressing the insert key also t lrns on the insert 
light and activates the typewriter keyboard so that 
direct entry of insb'uctions may be made in num rical 
mode, starting at 00000 and continuing into higher­
numbered storage positions. As many as 100 digits may 
b e keyed in. After the 100th digit is entered , an auto­
matic release is initiated and the 1620 re turns to manual 
mod. Pressing the start key initiates computer opera­
tion beginning at 00000. 

SA VE KEY A D SAVE LIGHT 

Pressing the save key turns on the save light and saves 
the address of the next sequential instruction to be 
executed. This address is saved in Product Address 
Register 1 (PR-l ) . 
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AUTOMATIC .... HUAI.. 

RELEASE KEY 

The release key is used to terminate any input / output 
operation, including console keyboard nb'y of data into 
core storage. When this key is pressed, manual mode 
is initia ted , the manual light is turned on, and the ins rt 
light is turned off. 

Th release k y is operative only when the computer 
is in au tomatic mode and performing an r/ o operation . 

STOP / IE (SINGLE INSTRUCTION EXECUTE) KEY 

PI' ssing the stop / sm key stops the computer in 
manual mode a t the nd of the in h'uction being ex-

cut d . 
The stop /sm key also serves as a single instruction 

execute key. Successive depr ssions of the key cause 
one instruction to he executed for each depr ssion . The 
manual light remains on . 

[l\'STANT STOP / SCE (SI 'GLE CYCLE EXECUTE) KEY 

Pre sing the instant stop / sm key causes the ma­
chin to stop a t the end of the 20-micros cond machine 
cycle in progr ss. Successive depressions of the key 
cause single machine cycles. "Both manual and au to­
matic Hghts remain on. 

CHECK STOP LIGHT 

The check stop li gh t is turned on when the machine 
stops b ecause of a paJity check. One or more of the 
parity o~ I/ O check indi cators that caus d the stop is 
also on. The check stop li ght is turned off wh n the 
check indicators ar reset or the parity or I/ O swi tch 
is set to PROGRAM. 

DISPLAY MAR KEY 

The display MAR key is operative only when the manual 
light is on and the automatic light is off. Pressing the 
display MAR key causes display of the MARS register 
to which the MARS display selector switch is set. 

The rotary switch should not b e turned while th 
display MAR key is pressed. 

REA DER 0 FEED LIGHT 

The reader no feed light is turned on when the com­
puter attempts a paper tape read or card read opera­
tion and the reader is not in the ready status. 



PUNCH NO FEED LIGHT 

The punch no feed light is turned on if one of the fol­
lowing conditions exists: 

1. The computer executes a write instruction using 
the tape punch and there is no paper tape on the 
feed reel. 

2. A parity check occurs while punching paper tape. 

3. The paper tape supply is exhausted. 

4. The card punch is not ready. This not ready status 
is often temporary on a card punch operation be­
cause the buffer is interlocked while the punch 
cycle is in process. 

Any of these conditions stops the computer in auto­
matic mode with both the automatic and punch no feed 
lights turned on. When a parity error occurs, the I/O 

write check light is also turned on. Pressing the release 
key disconnects the punch and puts the computer in 
manual mode. Pressing the reset key, while in manual 
mode, turns off the punch no feed and I/O write check 
lights. Manual correction and restart procedures can 
begin after pressing the release and reset keys. 

THERMAL LIGHT 

The thermal light is turned on if the internal tempera­
tures of the 1620, 1622, or 1623 become too high. Power 
is turned off, and the power ready light goes off. The 
thermal light may be turned off by pressing the reset 
key after the internal machine temperatures return to 
normal. The power switch must be turned off and on 
again before power can be applied to the machine. 

EMERGENCY OFF SWITCH 

This switch is for emergency use only. If positioned 
OFF, all power is turned off in the machine and the 
blowers that cool the electronic circuits are stopped. 
Damage to the machine may therefore result. 

IBM 1443 Printer Output 
The printer (Figure 13) is another output medium 
for the FORTRAN system. This unit is available in two 
models. Model 1 has a rated speed of 150 lines per 
minute and Model 2 has a rated speed of 240 lines 
per minute. These speeds are on printers equipped 
with a standard 52-character typebar. With other 
character-sets, the rate of printing can vary from 120 
lines per minute to 600 lines per minute. The actual 
printing speed that can be obtained depends in part 
upon the total number of lines to be printed for the 
job, the amount of processing required for each line 
that is printed, and the character-set that is used. 

Horizontal spacing of 10 characters to the inch is 
standard. Vertical spacing of six or eight lines-to-the­
inch can be manually selected by the operator. The 
vertical spacing between lines is performed by a tape­
controlled carriage directed from the FORTRAN pro­
gram. The sequence and arrangement of data on a 
line of printing is also controlled by the program. 

Method of Printing 
Alphabetic, numeric, and special characters, are lo­
cated on a thin metal bar that travels back and forth 
in a horizontal plane. As each character is positioned 
opposite a magnetically-driven hammer, the hammer 
presses the print bar against the paper form and the 
character prints. 

The IBM 1443 prints serially in consecutive sequence 
from left to right, starting with print position 1. Be­
fore a character is printed, it is checked against the 
corresponding position in the print area of storage to 
ensure the accuracy of the printer output. 

Tape-Controlled Carriage 

The carriage is tape-controlled (Figure 14) and ad­
vances the form as directed by the program. The ver­
tical spacing is manually set by the operator to either 
six or eight lines-to-the-inch. The carriage can be 
single, double, or triple spaced. These operations are 
planned in the program when variable spacing opera­
tions are required. If no spacing instruction is given, 
the carriage single spaces. 

The carriage is equipped with several adjustments 
that must be set to ensure proper form feeding. An 
adjustable paper brake is provided for setting the 
proper tension on the forms. The form's thickness ad­
justment is for setting the proper clearance between 
the platen and the typebar to ensure the optimum 
printing quality on forms of different thickness. 

Forms 

The forms used on the IBM 1443 must be designed for 
use with a tractor feed (Figure 15). Therefore the 
forms must be continuous with marginal punching on 
both sides. There is no provision made for single-sheet 
feeding or pressure-feeding of documents. The maxi­
mum paper width recommended is Im4: inches and 
the minimum is 4 inches. For more detail on forms 
specifications refer to IBM 1403 and 1443 Printers 
Form Design Considerations (Form A24-3041). 
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Figure 13. IBM 1443 Printer 

IBM J 443 Printer Contro's 

Keys, Lights and Switches (Figure 16) 

Start Key. Pressing this key places the 1443 Printer 
in a ready status, provided the following conditions 
are met: 

1. AC power ON 

2. DC power ON 

3. Forms in place 
4. Typebar in position 
5. Character~Set Selector switch positioned for the 

correct character set 
6. Carriage tape mounted 
7. No error condition 
Stop Key. Pressing this key removes the printer from 

ready status The rest of the system is not affected un­
less the program selects the printer when the ready 
status has been interrupted; then the system is inter­
locked until the printer is ready. 
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Power On Light This light indicates when DC power 
is applied to the printer control circuits. 

Ready Light. This light indicates that the printer has 
been conditioned by the operator to accept instructions 
from this system. It is turned off if: the Stop key is 
pressed, the Typebar switch is turned off, a sync check 
error occurs, the Form Check light is on, the End-of­
Form light is on, or the Carriage Interlock light is on. 

Sync Check Light. This light is turned on when the 
typebar is not properly synchronized during a print 
operation. The Printer Check indicator and light are 
also turned on. When this error occurs, the Printer is 
removed from ready status. The Sync Check light and 
the Printer Check indicator and light (when they are 
turned on by a sync check) can be turned off only by 
pressing the 1443 Reset key. 

Parity Check Light. This light is turned on when a 
parity error is detected by the error check circuits in 



Carriage Control Tape 

Figure 14. Carriage Control Tape 

Figure 15. Control Carriage 

Platen 
Positioning 

Knob 

Insert 
Forms 
here 

Paper 
Brake 
Lever 

the 1443. The Printer Check indicator and light are 
also turned on. The Parity light and the Printer Check 
indicator and light are turned off when the Printer 
Check indicator is tested by the program, or they can 
be turned off by pressing either the 1620 Reset key or 
the 1443 Reset key. 

Form Check. This light indicates that forms are feed­
ing improperly at the carriage tractors. There is a 
Form-Check switch located at the top of each form s 
tractor. When this light is on, the Ready light is off. 

End-at-Form Light. This light turns on when ap­
proximately four inches of the last form is left to be 
printed. When this occurs, the printer is automatically 
removed from ready status. The remaining part of the 
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Figure 16. 1443 Kcy.~ , Lights, and Switches 

last form can be completed by pressing the Start key 
(once) for each remaining line to be printed. 

CCl1'riage Interlock This light indicates that either 
the control-tape brush holder is in a raised position , or 
the protective cover for the 6 or 8 line spacing belt has 
been raised. When this light is on, the Heady light is off. 

Carriage Restore Key. Pressing this key positions th 
carriage at channelL If the Manual Clutch knob is set 
to OUT, the form does not move. If it is set to IN, the 
form moves synchronously with the control tap . 

OTE: The Heady light must be off for this key to op­
erate. 

Carriage Space Key Pressing this key causes the 
form to advance one space. 

OTE: The Heady light must be off for this key to op­
erate. 

Reset Key . Pressing this key turns off the PaJity 
Check and Sync Check lights and resets th Printer 
Check indicator. 

Carriage Stop Key. Pressing this key stops the car­
riage operation. 
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Manual Controls 

Chara.cter-Set Selection Switch . This four-position 
switch must be set to either 13, 39, or 52 depending 
upon the character-s t being used ( Figure 17 ). If this 
switch is not set to the correct number, a sync ch ck 
error will occur. 

Typebar III ertion Wheel. This wheel is located to 
the right of the carriage and on the upper rear of the 
typebar drive unit. The typebar is positioned by manu­
ally rotating the wh el. It is used when inserting or re­
moving a typebar in the printer. After power is turned 
off and the Typebar switch is turned off, the typebar is 
inserted from the light side of the printer as far as it 
will go into the typebar guide. The T pebar Insertion 
Wheel is then turned until the notch on the typebar 
flag of the 39 or 52 character typebar is aligned prop­
erly to the decal. 

The aligning notch an the 13-character typebar-Hag 
is difficult to see when the typebar is in the machine. 
Therefore, the right edge of the upper section of the 
Hag can be used as a reference when inserting a 13-
character typebar into operating position . se care to 
avoid damage to the typebar. 



Ca1'riage Release Lever. When this lever is pulled 
forward, the printer carriage swings up and back, 
thereby permitting replacement of the printer platen. 

Forms Advance Knob. This knob allows the forms to 
be manually advanced within the control carriage in 
increments of one space. No adjustment of the carriage 
- in relation to the typebar - is made. 

After forms have been advanced manually and the 
manual clutch has been re-engaged, the Forms Ad­
vance knob should be rotated back and forth slightly 
to ensure that the detent has seated. Also, check the 
forms to ensure they are taut. 

Typebar Switch (Ribbon Switch). This switch con­
trols the typebar drive and the ribbon drive. In the OFF 

position it stops the ribbon and typebar-drive to permit 
replacement of the ribbon or to change the typebar. 
This switch is located on the right side of the printer 
under the cover. 

Removing the typebar facilitates ribbon replace­
ment and, in addition, prevents the possibility of ma-

Forms Advonce 
Knob 

Typebor Insertion 
Whee l 

Typebor Switch 
(Ribbon Switch) 

Typebor 
Guide 

Figure 17. ~Ianlla l Controls - Right Side of 1443 

chine damage if the ribbon is accidentally inserted be­
tween the type fingers. Damage can also be caused if 
ribbons are used after they have been worn through or 
frayed. The schematic diagram located to the right of 
the Typebar switch can be referred to during ribbon 
replacement. When this switch is turned off, the Ready 
light i off. 

Manual Clutch Knob. (Refer to Figure 18. ) The Man­
ual Clutch knob controls the carriage-tape drive and 
the form-feeding mechanism. The Manual Clutch knob 
has nvo settings; OUT and I ' . The OUT position disen­
gages the clutch so that the form does not move with 
the carriage drive. The I ' position engages the clutch 
so that the form is moved synchronously with the car­
riage control tape. 

Horizontal Aditlstment Knob . This knob is used for 
small adjustments of the printer carriage to the right or 
left in relation to the typebar. 

Vertical Ad;ustment Knob. This knob is used for 
small up and down adjustments of the printer carriage 
in relation to the typebar. 

Corrioge Releose 
Lever 

Chorocter-Set 
Selection ;:,w,tch 
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for line-spacing 

gears 

Vertical 
Ad justment Knob 

Horizontal 
Adjustment Knob 

Platen 
Positioning Knob 

Figure 18. 1anual Controls - Front Side of 1443 

Paper Brake. (Refer to Figure 14. ) This control is 
located on the left side of the lower fonns gUide. It has 
six positions: 0 to 5. Rotating the adjusting control 
clockwise increases the amount of drag exerted on the 
fonn. 

Excessive pressure can cause the fonns to tear; too 
little pressure can cause wavy-line printing or unequal 
spacing. 

"'-'hen fonns are inserted into the lower fonns guide, 
the Paper Brake must be retracted fully by turning the 
control as far as possible in a counterclockwise direc­
tion and locking it into position. 

Platen Positioning Knob. To compensate for the 
number of carbon copies used, the platen can be ad­
justed toward or away from the typebar by the Platen 
Positioning knob. 

The adjustment is made through a knob on the lower 
left side of the carriage. Rotation of the control moves 
the platen forward or away from the typebar. The set­
ting of the control at 3 is the standard position for the 
average one-part fonn of regular weight paper. The 
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left Forms 
Tractor 

Tractor 
Release 
lever 

Manual 
Clutch 
Knob 

knob should be turned counterclockwise for increasing 
thicknesses of fonns . 

Sixteen positions are provided by the control. To in­
sert a new form, the control must be turned fully 
counterclockwise (past position 15), then re-adjusted 
before p~inting is started. 

Adjustment for 6 or 8 lines-to-the-inch Spacing 
The following steps should be used to change the Iines­
to-the-inch spacing. (Refer to Figure 19). 

1. Raise the protective cover. 
2. Press the Tension Release lever toward the back 

of the machine. 
3. Slide the rubber belt to the "inside" set of gears 

for 8 lines-to-the-inch spacing or the outside set 
of gears for 6 lines-to-the-inch spacing. 

4. Press the Tension Bar to apply tension to the belt. 
5. Lower the protective cover into position . 

Control Tape 
The control tape (Figure 20 ) has 12 columnar positions 
indicated by vertical lines. These positions are called 



Rubbe r 
Belt 

Protec t ive Cover 
(Ro ised Position) 

Figure 19. Line Spacing Mechanism 

channels. Holes can be punched in each channel 
throughout the length of the tape. A maxjmum of 132 
lines can be used to control a form , although for con­
venience, the blank tapes are slightly longer. Horizon­
tal lines are spaced 6 to-the-inch for the entire length 
of the tape. Round holes in the center of the tape are 
prepunched so the pin feed dri ve will advance the tape 
to synchronize with the movement of the printed form 
through the carriage. The eHect is exactly the same as 
though the control holes were punched along the edge 
of each form . 

PU CH ING THE TAPE 

A small compact punch (Figure 21) js provided for 
punching the tape. The tape is first marked in the 
channels in wruch the holes are to be punched. Thjs 
can be done easily by laying the tape beside the left 
edge of the form it is to control, with the top line ( im­
mediately under the glue portion ) even with the top 
edge of the form (Figure 20 ). A mark is then made in 

the first channel on the line that corresponds to the first 
printing line of the form. Additional marks are made in 
the appropriate channels for each of the other skip-stops 
and for the overflow Signal required for the form . 

The marking for one form should be repeated as 
many times as the usable length of the tape (22 
inches) allows. (When the tape controls several forms 
in one revolution through the sensing mechanism, the 
life of the tape is increased .) Finally, the line cor­
responding to the bottom edge of the last form should 
be marked for cutting after the tape is punched. 

The tape is inserted in the punch by placing the line 
to be punched over a guide line on the base of the 
punch and placing the center feed holes of the tape 
over the pins projecting from the base. The dial is then 
turned until the arrow points to the number of the 
channel to be punched. Pressing on the top of the 
punch, toward the back, cuts a rectangular hole at the 
intersection of a vertical and horizontal line in the re­
qUired channel of the tape. The tape should never be 
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EARTH WORK VOLUME AND AREA 

STATION PROFILE STAKE OFFSET CUT 

NO. ELEVATION LEFT i RIGHT VOLUME 
i 
I 

START 476372 
5325 + 00 313.13 136 142 
5326 + 00 310.46 136 146 21317 
5327 + 00 307.79 135 136 16511 
5328 + 00 305.12 144 88 7452 
5329 + 00 302.45 136 97 7766 
5330 + 00 299.78 132 107 11076 
5331 + 00 297.20 93 111 4774 
5332 + 00 294.82 119 108 60 
5333 + 00 292.62 116 113 
5334 + 00 290.61 109 111 
5335 + 00 288.79 102 99 6830 
5336 + 00 287.16 103 108 9864 
5337 + 00 285.72 115 99 3034 
5338 + 00 284.47 116 112 
5339 + 00 283.41 113 117 

TOTALS 565056 

I 

COMPUTATIONS. 0 

0 

FILL ACCUMULA TED 0 
LOSS 

NET VOLUME 
0 

384137 88352 C 3883 
C 3883 0 
C 25200 

21 5 C 41685 
1457 364 C 47316 0 2183 546 C 52353 
2227 557 C 60645 
5761 1440 C 58218 0 11527 2882 C 43869 

14382 3596 C 25891 
12958 3240 C 9693 0 5824 1456 C 9243 

804 201 C 18102 
0 6570 1643 C 12923 

13097 3274 C 3448 
14532 3633 C 21613 

0 
475480 111189 C 21613 

0 

0 

0 

0 

0 

0 

0 

0 



Figure 21. Tape Punch 

punched in more than one channel on the same line. 
After the tape is punched, it is cut and looped into a 
belt. The bottom end is glued to the top section, mark d 
"glue," so the bottom line will coincide with the 6rst 
line. Before the tape is glued, the glaze on the tape 
should be removed by an ink eraser; if this is not 
done, the tape ends can come apart. The center feed 
holes should coincide when the two ends of the tape 
are glued together. 

The last hole punched in the tape should be at least 
four lines from the cut edge, because approximately 
the last half inch of the tape overlaps the glue section 
when the two ends are spliced. If it is necessary to 
punch a hole lower than four lines up from the bottom 
of the form , the tape should be placed with the top 
line (immediately under the glu portion) four lines 
lower than the top edge of the form, before marking 
the channels. To compensate for the loss, th tape 
should then be cut four lines lower than the bottom of 
the edge of the form. . 

SPACI G FOR 8 LINES-PER-INCH 

The control tape for 8 lines-per-inch spacing is punched 
as it would be for normal 6 lines-per-inch spacing. 
Each line on the tap always equals one line on the 
form , regardless of whether the latter is 6 or 8 lin s­
per-inch. In measuring a control tape for a document 
printed 8 lines-to-the-inch on the form , every 1/ 8 inch 
on the form represents one line on the tape. 

Inserting the Control Tape in the Carriage (Figure 22) 

1. To gain access to the tape-reading mechanism, 
press up on the Cover Release latch and raise the 
counterbalanced cover of the printer. 

2. Tum the Manual Clutch knob to disengage the 
clutch. 

3. Raise the brushes by lifting the latch located on 
the side of the brush holder. 

4. Place one end of the tape loop - held so that the 
printed captions can be read - over the pin-feed 
drive wheel so that the pins engage the center 
drive holes. 

5. Place th opposite end of the loop around the ad­
justable carriage control tape idler. 

6. Remove the excess slack from the tape by loosen­
ing the Locking knob on the idler and moving the 
idler in its track. Tighten the knob when the de­
sired tension is reached. The tape should be just 
tight enough so that it gives slightly when tlle 
middle portions of the loop are pressed together. 
If it Rts too tightly, damage can occur to the pin­
feed holes. 

7. Press tlle brushes into operating posi tion until 
they latch and close the printer cover when the 
tape is in position. 

8. Press the Carriage Restore key to bring the tape 
to its home position and tum the Manual Clutch 
knob back to the engaged position. The carriage is 
now ready to operate. 

FORMS INSERTION (FIGURE 23 ) 

1. Raise the cover of the printer to gain access to the 
print and fonns area. 

2. Tum the Manual Clutch knob to the OUT position . 
3. Set the Plat n Positioning knob to "16." 
4. Set the Paper Brake lever just to the left of "0," 

and lock it into position. 
5. Raise the Print-Line indicator. 
6. Raise the upper and lower Tractor Pressure plates 

of both forms tractors. 
7. Place the forms on the Boor or a paper stand b -

neath the printer. 
8. Raise the paper form up and to the left of the 

printer so that - after th form is inserted - about 
one or two pages would extend beyond the Print­
Line indicator. Insert the form from the left side 
into th opening just in front of the Paper Brake 
lever. ( Refer to Figure 14) 

9. Press down on the top edge of both Tractor Re­
lease levers to permit tlle tractors to move freely. 

10. Set the left Forms Tractor slightly to th 1 ft of 
the Rrst printing position. 

11. Insert the form on the pins and close the upper 
and lower Tractor Pressure plates. 

12. Move the right Forms Tractor to line up with 
right side of the form. 

13. Insert the form on the pins and close the upper 
and lower Tractor Pressure plates. 

14. Raise up on the top edge of both Tractor Release 
levers thereby locking the Forms Tractors into 
position . 
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Drive Wheel 

Control 
Tape Idler 

Locking + _--.,..._.....1 
Knob 

Figure 22. Inserting Carriage Control Tape 

15. Lower the Print-Line indicator to the nOl1l1al 
position . 

16. Tum the Vertical and Horizontal Adjustment 
knobs to align the form exactly with the correct 
printing position. 

17. Tum the Forms Advance l..'l1ob to align the first 
printing line of the form wi th the printing posi­
tions of the print bar. This can be accomplished 
by setting the bottom of the first printing line of 
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Brushes 

Lotch 

Brush 
Holde 

the form to a position just above the top of the 
Print-Line indicator and· then turning the Forms 
Advance knob backward for 10 lines. 

18. Set the Platen Positioning knob according to the 
number of parts in the form. 

19. Reposition the Paper Brake. 

20. Tum the Manual Clutch knob to IN. 

21. Close the cover. 



Tractor Release 
Lever 

Manual 
Clutch 
Knob 

Print-line Indicatar 
(Horizontal position) 

Figure 23. Forms Insert ion 
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READER'S SURVEY FORM 

1620 FORTRAN with FORMAT 
Customer Reference Manual 

Instructions for Rating 

For each factor, select and circle the number which most accurately reflects your 
opinion. For example, to rate the temperature in the Arctic between HOT and COLD, 
select and circle the number 5. 

HOT 1 2 
Is the material -

3 40 COLD 

Easy to read 1 2 3 4 5 Difficult to read 
Too detailed 1 2 3 4 5 Too general 
Well organized 1 2 3 4 5 Poorly organized 
Adequately covered 1 2 3 4 5 Inadequately covered 
Too technical 1 2 3 4 5 Too elementary 
Too many illustrations 1 2 3 4 5 Too few illustrations 

Did you have any previous knowledge of the subject matter? Yes 0 No 0 

How did you use this publication? 

a. As an introduction to the subject matter? 0 
b. For information about programming? 0 
c. For information about operating? 0 
d. As a student in a class? 0 
e. As an instructor for a class? 0 
f. Other 0 

Do you prefer the loose leaf design of this publication over the conventional cover bind-
ing of other IBM publications? Yes 0 No 0 

Which of the following terms best describes your job? 

Customer Personnel IBM Personnel 

Analyst 
Manager 
Operator 
Programmer 
Other (Please specify) : 

Additional Comments: 

0 
0 
0 
0 

Customer Engineer 
Instructor 
Sales Representative 
Student 
Systems Engineer 

Space is available on the other side of this page for additional comments. 

Thank you for your cooperation. 

0 
0 
0 
0 
D 
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